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Efficacy of Pseudomonas fluorescens (Pf-CL145A) Spray
Dried Powder for Controlling Zebra Mussels Adhering to
Test Substrates

By James A. Luoma,! Todd J. Severson,! Kerry L. Weber,! and Denise A. Mayer?

Abstract

A mobile bioassay trailer was used to assess the efficacy of Pseudomonas fluorescens (Pf-
CL145A) spray dried powder (SDP) formulation for controlling zebra mussels (Dreissena polymorpha)
from two midwestern lakes: Lake Carlos (Alexandria, Minnesota) and Shawano Lake (Shawano,
Wisconsin). The effects of SDP exposure concentration and exposure duration on zebra mussel survival
were evaluated along with the evaluation of a benthic injection application technique to reduce the
amount of SDP required to induce zebra mortality.

Groups of zebra mussels were collected from each lake and allowed to adhere to test substrates
for at least 15 days before exposure to SDP. Two independent trials were completed at each lake: (1) a
whole water column (WW(C) application trial was used to evaluate the effects of SDP exposure
concentration and exposure duration on zebra mussel survival; and (2) a benthic injection (BI)
application trial in which the SDP was injected into the test tanks to determine the efficacy of a benthic
injection application technique to reduce the amount of SDP required to induced zebra mussel mortality.
Three exposure durations (6, 9, and 12 hours) were evaluated in the WWC trials and a 12-hour exposure
duration was evaluated in the BI trials. All trials contained zebra mussels which were removed at the
completion of each exposure duration, consolidated into wire mesh cages, and held in the lake for
approximately 30 days before being assessed for survival.

For all trials, treatment was assigned to each test tank according to a randomized block design
(n = 3 test tanks per treatment). The treatment groups included (1) an untreated control group, (2) a
group that received an application of 50 milligrams of SDP per liter (mg SDP/L), and (3) a group that
received an application of 100 mg SDP/L. During the Bl trials, SDP was administered to achieve the
desired exposure concentration in the bottom 50 percent (175 L) of the test tank. All exposure
concentrations are reported as active ingredient.

Approximately 30 days after exposure, zebra mussels were sorted into live and dead, and
enumerated. Mean survival of zebra mussels in control treatments exceeded 95 percent. Mean survival
of zebra mussels in the Lake Carlos WWC SDP-treated groups ranged from 0.5 to 2.1 percent and when
compared at the same exposure duration, no difference was detected in survival between the 50 and
100 milligrams per liter (mg/L) treatment groups. Similarly, mean survival of zebra mussels in the
Shawano Lake WWC SDP-treated groups ranged from 2.0 to 12.6 percent and when compared at the
same exposure duration, no difference was detected in survival between the 50- and 100-mg/L treatment

1 U.S. Geological Survey
2 New York State Education Department
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groups. Mean survival of zebra mussels in the Lake Carlos Bl trial SDP-treated groups did not differ

(p =0.93) and was 18.1 and 18.0 percent in the 50- and 100-mg/L treatment groups, respectively. Mean
survival of zebra mussels in the Shawano Lake Bl trial SDP-treated groups differed (p < 0.01) and was
2.9 and 0.9 percent in the 50- and 100-mg/L treatment groups, respectively. Survival of zebra mussels
assigned to the SDP-treated groups in the Lake Carlos WW(C trial (12-hour exposure duration) differed
from the survival of zebra mussels assigned to the SDP-treated groups in the Lake Carlos Bl trial;
however, after modification of the Bl application technique, no difference (p = 0.22) was detected
between the survival of zebra mussel in the Shawano Lake WWC (12-hour exposure duration) and Bl
trials.

Introduction

Freshwater mussels native to North America (order Unionoida) are considered the most diverse
in the world, consisting of approximately 297 recognized taxa, but they have been declining at an
alarming rate due to anthropogenic activities such as pollution, habitat alteration, and over harvest
(Williams and others, 1993; Neves and others, 1997). A survey completed by the Nature Conservancy
revealed 55 percent of North America’s mussels are either extinct or imperiled (Master, 1990). The
North American mussel extinction rate is predicted to be 6.4 percent per decade, which equates to the
extinction of 127 species in the next 100 years (Ricciardi and Rasmussen, 1999). This prediction may be
conservative, as it did not account for the invasion of North American waterways by dreissenid mussels
(zebra mussel, Dreissena polymorpha and quagga mussel, Dreissena bugensis).

Dreissenid mussels are ideal invaders due to their high fecundity and their planktonic larvae,
which are capable of dispersal over vast areas (Birnbaum, 2011). Dreissenid mussels pose a serious
ecological threat and negatively affect many native aquatic species, particularly freshwater mussels.
Dreissenid mussels can quickly inundate freshwater mussels and cause obstruction of valve movement
as well as inhibition of feeding and respiration (Burlakova and others, 2000) resulting in an increased
cost of metabolism, decreased fitness, and ultimately death (Baker and Hornbach, 1997).

Natural resource managers lack readily available, environmentally safe, and effective tools for
controlling dreissenid mussels in open-water environments. One potential tool for limited open-water
control of dreissenid mussels is a commercially formulated spray dried powder (SDP) formulation of
Pseudomonas fluorescens (Zequanox®), produced by Marrone Bio Innovations, Inc. (MBI; Davis,
California), which contains nonviable cells of a specific strain (CL145A) of the common soil bacterium
Pseudomonas fluorescens. The SDP formulation was developed by MBI and registered by the U.S.
Environmental Protection Agency for control non-native dreissenid (zebra and quagga) mussels in raw
water conduit systems (that is, industrial cooling and irrigation systems, and so forth) and it has recently
been approved for use in limited open-water environments.

The objectives of this study were (1) to evaluate the potential use of Pseudomonas fluorescens
spray dried powder (SDP) formulation for controlling zebra mussels (Dreissena polymorpha) in limited
open-water environments; and (2) to evaluate the use of a benthic injection (BI) application technique to
reduce the amount of SDP required to induce zebra mussel mortality.

The applications for this study were completed in the Upper Midwest Environmental Science
Center’s (UMESC) mobile bioassay laboratory, which used water and test animals from two
midwestern lakes: Lake Carlos (Alexandria, Minnesota) and Shawano Lake (Shawano, Wisconsin). This
final study report summarizes four separate field trials with activities carried out from October, 2011 to
November, 2013. Applications of SDP were completed on August 15 and 17, 2012 at Lake Carlos and
on September 6 and 8, 2012 at Shawano Lake.
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Materials and Methods

All methods and materials followed the written protocol and its amendments, except those
instances that were identified as deviations (appendix 2, items 1-6). The study protocol and
amendments for this study are contained in appendix 1 (items 1-2).

Experimental Design

The study SDP applications were completed within the UMESC mobile bioassay laboratory,
which used water and test animals from two midwestern lakes: Lake Carlos (Alexandria, Minn.) and
Shawano Lake (Shawano, Wis.). Survival of zebra mussels was assessed approximately 30 days after
exposure to SDP. Groups of zebra mussels were collected from each lake and allowed to adhere to
perforated aluminum test substrates for at least 15 days before exposure to SDP. Zebra mussels adhering
to the test substrates were exposed to SDP in a series of nine 350-liter (L) test. Two independent trials
were completed at each test location (1) a whole water column (WWC) application trial, which
evaluated the effects of SDP exposure concentration and exposure duration on zebra mussel survival,
and (2) a Bl application trial, which evaluated the use of a Bl application technique to reduce the
amount of SDP required to induce zebra mussel mortality.

Treatments were administered in triplicate according to a randomized block design (appendix 3,
items 1, 4, 7, and 10) and included (1) an untreated control group, (2) a group that received an
application of 50 milligrams SDP per liter (mg SDP/L), and (3) a group that received an application of
100 mg SDP/L. The experimental unit was the individual test tank. Test substrates with adhering zebra
mussels were distributed to test tanks according to a random distribution scheme (appendix 3, items 2,
5, 8, and 11).

Each WWC test tank contained nine test substrates with adhering zebra mussels and each BI test
tank contained either three (Lake Carlos) or four (Shawano Lake) test substrates with adhering zebra
mussels. Upon exposure termination during the WWC trials (6, 9, and 12 hours), three randomly
selected test substrates were removed from each test tank. Upon exposure termination during the Bl
trials (12 hours), all test substrates were removed from each test tank. After exposure, the test substrates
with adhering zebra mussels were consolidated into wire mesh cages, which were placed in
approximately 2.5 meters (m) of water for the post-exposure period. Approximately 30 days after SDP
exposure, zebra mussels were sorted into live and dead, and enumerated. Zebra mussels from one test
substrate of each treatment level and exposure duration were retained in 70 percent isopropyl alcohol for
length measurement.

Test Article

The test article was a commercially prepared SDP formulation of Pseudomonas fluorescens,
strain CL145A containing 50 percent active ingredient (weight to weight ratio [w/w] P. fluorescens,
strain CL145A). The test article was provided by the manufacturer as a mixed lot (401P12163C and
401P12164C; Certificates of Analysis, appendix 4, items 3 and 4). Test article use was documented in
the test chemical log books (appendix 4, items 9-13). Concentrations of the test article are reported as
active ingredient. Retention of test article biological activity was assessed after exposure by New York
State Museum Field Research Laboratory (Cambridge, New York) using their standard dreissenid
mussel bioassay (appendix 4, item 8). Results of the biological activity bioassay demonstrated a mean
(standard deviation) mortality of 70.7 percent (4.6) at 200 mg/L, which was similar to mean mortality
exhibited by the cell fraction positive control which was 73.3 percent (8.3), confirming the biological
activity of the test article.
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Test Locations

Two midwestern lakes with different water-quality characteristics were the test locations and the
source of the test water and test animals. Lake Carlos is a 1,020-hectare (ha) mesotrophic lake located
near Alexandria, Minn., and it is the deepest natural lake in Minnesota (excluding Lake Superior), with
a maximum depth of 49.7 m. Shawano Lake is a 2,515-ha eutrophic lake located in Shawano, Wis., with
a maximum depth of 12 m. Zebra mussels were first reported in Shawano Lake in 2002 and in Lake
Carlos in 2009 (Turyk and others, 2008; Engel and others, 2010).

Test System

The test system was a series of nine independent circular test tanks (76 x 95 centimeters (cm),
diameter x height; 350 L capacity) contained within the UMESC mobile bioassay laboratory. The test
tanks were positioned in two rows with four test tanks in one row and five test tanks in the other (fig. 1).
Test substrates were used as the medium to facilitate zebra mussel handling during the study period. The
test substrates were constructed of perforated aluminum (4.8 millimeter (mm) hole, 51 percent open
area, 1.6 mm thick) folded into trays (15.2 x 15.2 x 2.5 cm, length x width x height [fig. 2]).

Test water was supplied to the test system from a 3-horsepower submersible well pump (ITT
Goulds Pumps, Seneca Falls, N.Y., model 18GS30). The water was filtered (200 micrometers [um])
using a microscreen filtration system (Forstra Filter Inc., Los Angeles, California; model M1-90),
delivered to two headboxes (30.5 x 55.9 x 114.3 x 30.5 cm, width x length x height; one headbox per
test tank row), and gravity fed to each test tank at approximately 6 liters per minute, providing
approximately one tank-exchange per hour. Water flow was interrupted during the exposure period.
Untreated water was discharged to the lake; SDP-treated water was collected in frame tanks and
removed by a state-licensed septic hauler and disposed of by land application (Minnesota) or discharge
to a sanitary sewer system (Wisconsin).

Mobile bioassay laboratory

9 X 350 liter tanks micrometer filter
(76 centimeter diameter X 95 centimeter height)

h 4
\ | ] Head box Submersible
K / well pump

_ Discharge to lake
i\ —
Disposal Collection reservoir or (non-treated water)

4

Water body

(treated water)

Figure 1. Schematic of mobile bioassay laboratory.
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Figure 2. Example of test substrate with zebra mussels during initial placement (left), after adherence (center),
and prepared for exposure in a semirigid plastic mesh containment bag (right).

Test Animals

Zebra mussels were collected from existing colonies within each lake and placed on test
substrates. Zebra mussels adhering to the test substrates immediately prior to allocation to the test tanks
were used as the test animals. Mean shell length for the zebra mussels used in the Lake Carlos trials
ranged from 11.26 to 11.85 mm and the mean shell length for the zebra mussels used in the Shawano
Lake trials ranged from 18.27 to 18.74 mm (appendix 5, items 2-5).

Test Animal Collection and Initial Placement

In October and November 2011, natural substrates (that is, rocks, sticks, and native mussels)
with adhering zebra mussels were collected from each lake and the zebra mussels were removed by
severing the byssus with a scalpel. Zebra mussels were held in coolers containing lake water until
placed onto the test substrates. Approximately 200 to 300 zebra mussels were indiscriminately selected
and placed on each test substrate. After zebra mussel placement, wood spacers (=~ 2 cm thick) were used
to separate the test substrates (fig. 3) before they were secured in vertical stacks (= 10 substrates per
stack). Six stacks were placed in each of three wire mesh cages at each lake (= 180 substrates per lake;
fig. 3). The wire mesh cages were placed in = 2 m of water to allow for zebra mussel adherence through
winter. Due to poor overwinter survival, zebra mussels on the Shawano Lake test substrates were
replaced in August of 2012 following the procedures previously described. The zebra mussels used in
the Shawano Lake trial were allowed to adhere to the test substrates ~ 16 days prior to exposure.
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Figure 3. Example of stacked test substrates (left) and wire mesh cage (right).

Preparation and Distribution to the Test System

One day prior to SDP exposure, test substrates were inverted to dislodge non-adhering zebra
mussels. Moribund zebra mussels and shell fragments were removed from each test substrate with
forceps. Test substrates with adhering zebra mussels were placed into a uniquely identified semirigid
plastic mesh containment bags (20.3 x 25.4 x 5.1 cm; 0.32 x 0.42 cm openings) and randomly allocated
to test tanks (appendix 3, items 2, 5, 8, and 11). The WWC trials at both lakes received nine test
substrates per test tank (three per exposure duration), whereas the Bl trials received three (Lake Carlos)
or four (Shawano Lake) test substrates per test tank.

Post-Exposure Handling

Upon exposure termination (that is, 6, 9, and 12 hours [h] for WWC; 12 h for BI), test substrates
were removed from the test tanks according to a randomization scheme (appendix 3, items 3, 6, 9, and
12) and consolidated in wire mesh cages. Test substrates removed from all test tanks at each exposure
duration were indiscriminately placed into a single wire mesh cage (for example, all test substrates
removed at 6 h were placed into the same wire mesh cage). The wire mesh cages were placed in~ 2.5 m
of water, in the respective lake, for the ~ 30-day post-exposure period.

Survival Assessment

Zebra mussel survival was assessed 26-27 days after SDP exposure at Lake Carlos and 32-34
days after SDP exposure at Shawano Lake. Survival was determined by examining valve movement in
response to mechanical stimuli or resistance to valve pressure by adductor muscle contraction. Zebra
mussels < 6 mm were excluded from the analyses because they could readily pass through the plastic
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mesh containment bags and because of the potential for inconsistent survival assessment of small
mussels (that is, inconsistent assessment of adductor muscle response). Zebra mussels from each test
substrate were sorted into groups of live or dead and enumerated. Zebra mussels from one test substrate
at each treatment level and exposure duration were indiscriminately selected and retained in 70 percent
isopropyl alcohol to measure for shell length with digital calipers.

Dosing

Stock solutions used to administer treatments were prepared by adding pre-weighed aliquots of
SDP (appendix 4, items 5 and 6) into known volumes of filtered (200 um) lake water and mechanically
mixing with a paint mixer attached to an electric drill for 3-5 minutes. The solution was then
immediately poured through a mesh colander and any clumps of SDP were pulverized with a pestle and
rinsed into the stock solution with filtered lake water. During all trials, control treatments were
completed using the same methods as the SDP-treated groups with the exception that no SDP was
applied. For all trials, concentrations of SDP are reported as active ingredient.

Whole Water Column Application

Separate stock solutions were prepared for each test tank replicate in the WWC trials. Stock
solutions for the WWC were prepared by adding SDP (35 grams [g] for the 50 milligrams per liter
[mg/L] treatment; 70 g for the 100-mg/L treatment) to ~ 8 L of water removed from each test tank.
Immediately after preparation, each stock was poured into the respective test tank and gently mixed with
the test tank water.

Benthic Injection Application

An injection system was constructed to treat the bottom 50 percent (175 L) of each test tank
during the Bl trials (fig. 4). A peristaltic pump (Masterflex Digi-staltic drive, model 77310; Cole-
Parmer, Vernon Hills, Illinois) was used to inject the SDP stock at the selected depth in each test tank
through a delivery apparatus consisting of four peristaltic tubing lines (Masterflex L/S 14 tubing;

1.6 mm Inside Diameter [ID]), which terminated with dispersion nozzles designed to disperse test article
horizontally in the water column. Each dispersion nozzle was constructed from a modified plastic
cylindrical check valve (Penn-Plax, Inc.; model CV1 check-valve/air-filter; Hauppauge, N.Y.) with four
2-mm holes drilled around the circumference (fig. 4). At Shawano Lake, the SDP stock concentrations
were diluted, the stock delivery rate was increased, and the injection height was raised to decrease SDP
settling.
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. ]
Peristaltic Stock
pump
x Dispersion Nozzles disperse
nozzles ﬂ 1< stock horizontally
Test tank

Figure 4. Schematic of benthic injection application system.

Benthic Injection Application at Lake Carlos

Separate 15,000 and 30,000 mg SDP/L stock solutions were prepared for the 50- and 100-mg/L
Lake Carlos Bl treatment applications, respectively. Approximately 583 milliliters (mL) of the
appropriate stock solution was delivered to each test tank at 62 mL/minute, resulting in delivery of
~ 8,750 and 17,500 mg of SDP to each 50 and 100 mg/L test tank replicate, respectively. The amount of
stock solution injected was the volume required to achieve the target SDP exposure concentration in the
bottom 50 percent (175 L) of the test tank. The stock solution was delivered ~ 19 cm from the bottom of
each test tank.

Benthic Injection Application at Shawano Lake

Separate 2,500 and 5,000 mg SDP/L stock solutions were prepared for the 50- and 100-mg/L
Shawano Lake Bl treatment applications, respectively. Approximately 3,500 mL of the appropriate
stock solution was delivered to each test tank at 350 mL/minute, resulting in delivery of ~ 8,750 and
17,500 mg of SDP to each 50 and 100 mg/L test tank replicate, respectively. The amount of stock
solution injected was the volume required to achieve the target SDP exposure concentration in the
bottom 50 percent (175 L) of the test tank. The stock solution was delivered ~ 38 cm from the bottom of
each test tank.
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Exposure Concentrations

Water samples were collected for SDP exposure concentration determination from different
locations within test tanks depending on application type (WWC or BI) and trial location. Surface
samples were collected by submersing a 50-mL beaker below the water surface. Suspended (= 15 or
19 cm from the test tank bottom) and bottom samples (Lake Carlos Bl trial only) were collected from
test tanks using a peristaltic pump (Masterflex Digi-staltic drive, model 77310; Cole-Parmer, Vernon
Hills, 111.) fitted with four 1.6-mm ID collection lines. Approximately 200 mL of exposure water was
purged through peristaltic tubing and discarded before sample collection.

Exposure concentrations were determined by comparing the test tank water sample absorbance
to a linear regression curve created from known active ingredient concentrations of SDP (25, 50, 100,
and 200 mg/L). Absorbance was measured using a Barnstead/Turner SP-830 Plus spectrophotometer
(model SM110215) at 660 nanometers (nm). Linear regression equations were fit using the Statistical
Analysis Software Proc Reg procedure (SAS® Version 9.3, SAS Institute, Inc., Cary, North Carolina).
The exposure concentrations were predicted from the regression analysis (appendix 7, items 2-4, 6-8,
10-12, 14-16). The known concentrations of SDP used to create the linear regression were maintained
at approximately 4 degrees Celsius (°C) and measured for absorbance at 6, 9, and 12 h after treatment
administration to ensure proper spectrophotometer function with the exception of the Lake Carlos
WWC trial, in which the known concentrations were measured at 9 and 12 h.

The SDP exposure concentrations in the Lake Carlos WW(C trial were determined from surface
water samples at 1, 3, 6, 9, and 12 h and suspended (= 15 cm) water samples at 3, 6, 9, and 12 h. The
SDP exposure concentrations in the Lake Carlos Bl trial were determined from suspended (= 19 cm)
water samples at 1, 3, 6, 9, and 12 h and from bottom water samples at 6, 9, and 12 h. Because sample
absorbance was below the detection limit, samples from control test tanks were not analyzed for SDP
concentration during the Lake Carlos trials. Control water samples were analyzed for SDP in the
Shawano Lake trials, and were below the detection limit. The SDP exposure concentrations in the
Shawano Lake WW(C trial were determined from surface water and suspended (= 15 cm) water samples
atl, 3,6,9,and 12 h. The SDP exposure concentrations in the Shawano Lake BI trial were determined
from surface water and suspended (= 15 cm) water samples at 1, 3, 6, 9, and 12 h.

Water Chemistry

Dissolved oxygen, pH, temperature, hardness, alkalinity, and conductivity were measured = 1 h
prior to treatment administration from filtered lake water samples collected from the distribution
headboxes. Dissolved oxygen, pH, and temperature were measured in each test tank within 1 h and
~ 3, 6,9, and 12 h after treatment administration during the WWC and BI trials.

Water samples for total ammonia nitrogen (TAN) analysis were collected 12 h after SDP
application during all trials and at 6 and 9 h after SDP application during the Lake Carlos WWC trial.
Water samples were filtered (0.45 um), acidified with 10 percent sulfuric acid to < pH 2.5, and stored at
~ 4 °C until analyzed for TAN by the UMESC water-quality laboratory using the automated phenate
method (Standard Method 4500G; American Public Health Association, 2012). Un-ionized ammonia
concentrations were calculated from TAN, pH, and temperature from time of sample collection using
the formula identified by Emerson and others (1975).

Four data loggers (Onset Inc, Bourne, Massachusetts; HOBO® Pendent Temperature/Light Data
Logger, model UA-002064) were attached to the wire mesh cages at each lake and used to measure
water temperature four times daily during the post-exposure period.
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Data Analysis

Data analyses for water chemistry parameters were limited to simple summary statistics;
comparative statistics were not generated. Exposure concentration means were determined using SAS®
software version 9.3 (SAS Institute, Inc., Cary, N.C.). The SAS® software Proc Means procedure was
used to determine the mean exposure concentration by individual test tank, treatment group, and
exposure duration (appendix 7, items 2-4, 6-8, 10-12, 14-16). Because of observations of SDP settling
and non-detectable levels of SDP in the suspended water samples, the bottom water sample exposure
concentrations for the Lake Carlos BI trial are reported. The suspended water exposure concentrations
for Shawano Lake BI trials are reported due to negligible (< 3mg/L) SDP exposure concentrations
measured in the surface water samples.

Zebra Mussel Survival

Statistical comparisons of zebra mussel survival were completed using SAS® software version
9.3. Significance was declared at o < 0.05. A generalized linear mixed model was used to analyze the
survival of zebra mussels in each treatment group (appendix 9, items 1-3). The proportion of mortalities
(number of dead zebra mussels compared to the total number of zebra mussels in the sample) was
modeled using the SAS® software Proc GLIMMIX procedure with a binomial distribution and a logit
link function. A scale parameter was added to the model using the SAS® software random_residual _
statement. Zebra mussel survival in each treatment group was individually compared to the zebra
mussel survival in the untreated control group using a two-sided means comparison test.

Results

Water chemistry parameters (dissolved oxygen, pH, and temperature) collected from the test
tanks are summarized in table 1 and the water chemistry data are in appendix 6 (items 1-14). Water
hardness, alkalinity, and conductivity are summarized in table 2. Dissolved oxygen levels remained
above the minimum threshold recommended for freshwater mussels (4.0 mg/L, ASTM International,
2013) and the mean TAN remained below the criterion for acute exposure and below 4-day maximum
criterion for chronic exposure during the exposure period (U.S. Environmental Protection Agency,
2013; table 3). Mean daily temperatures ranged from 20.6 to 24.4 °C (Lake Carlos) and from 10.1 to
21.5 °C (Shawano Lake) during the post-exposure period.
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Table 1.

range of each treatment group during the study period.

[mg/L, milligrams per liter; DO, dissolved oxygen; °C, degrees Celsius]

Mean (standard deviation) water chemistry parameters (dissolved oxygen and temperature) and pH

Water chemistry Treatment Pre- <1h 3h 6h 9h 12h
parameter group (mg/L) exposure!
Lake Carlos whole water column application

DO (mg/L) 0 8.77 (0.02) 8.72(0.04) 8.58(0.09) 8.51(0.04) 8.25(0.03) 8.11(0.01)
50 8.76 (0.01) 8.66 (0.02) 8.42(0.01) 8.21(0.04) 7.80(0.09) 6.62(0.13)

100 8.76 (0.01) 8.64(0.01) 8.38(0.04) 8.06(0.10) 7.74(0.07) 6.84(0.07)

pH 0 8.62-8.64  8.60-8.63  8.56-8.58  8.54-8.58  8.25-831  8.55-8.58
50 8.61-8.65 8.57 8.47-8.49  8.47-849  820-821  8.33-8.35

100 8.60-8.63 8.53 8.37-8.39  8.37-8.39 8.12 8.21-8.24

Temperature (°C) 0 22.2(<0.1) 223(<0.1) 224(<0.1) 225(<0.1) 225(<0.1) 22.5(<0.1)
50 22.1(<0.1) 22.3(<0.1) 22.4(<0.1) 225(0.0) 224 (0.1) 22.4(<0.1)

100 22.2 (0.0) 22.3(0.0) 22.4(<0.1) 22.5(<0.1) 224(0.1) 224(0.1)

Shawano Lake whole water column application

DO (mg/L) 0 7.34(0.02) 7.24(0.07) 7.07(0.03) 6.85(0.06) 6.63(0.02) 6.43(0.10)
50 7.36 (0.02) 7.24(0.04) 6.97(0.10) 6.57(0.08) 5.86(0.19) 4.22(0.64)

100 7.36 (0.01) 7.25(0.07) 7.01(0.03) 6.56(0.08) 6.03(0.18) 4.79(0.55)

pH 0 9.31-9.34  9.27-9.28  9.23-9.24  9.14-9.15 9.12-9.16  9.02-9.08
50 9.33-9.34 9.22 9.11-9.14  9.06-9.08  8.99-9.02  8.73-8.85

100 9.34 9.14-9.16  9.07-9.08  8.97-9.00 8.87-8.93  8.62-8.73

Temperature (°C) 0 22.6(0.0) 22.0(<0.1) 22.0(0.2) 22.1(0.3) 22.2(0.4) 22.0(0.49)
50 226(<0.1) 21.9(0.1) 219(0.1) 219(0.2) 219(0.2) 21.8(0.2)

100 22.6(0.0) 21.9(<0.1) 21.9(0.1) 22.0(0.1) 22.0(0.1) 21.8(0.1)

Lake Carlos benthic injection application

DO (mg/L) 0 8.42(0.01) 7.97(0.02) 7.97(0.02) 7.95(0.03) 7.84(0.05) 7.79(0.05)
50 8.40(0.02) 7.97(0.02) 7.97(0.02) 7.83(0.05) 7.81(0.01) 7.16(0.26)

100 8.40(0.03) 7.90(0.08) 7.95(0.02) 7.91(0.02) 7.81(0.05) 7.24(0.14)

pH 0 8.70 8.52-8.59  8.51-8.55 8.47-8.50  8.38-8.39  8.55-8.58
50 8.70 8.60-8.61 8.55 8.48 8.38-8.41  8.12-8.20

100 8.69-8.70  8.57-8.60  8.52-8.55  8.44-8.48  8.39-841  7.18-7.39

Temperature (°C) 0 21.2 (0.0) 21.3(0.0) 21.2(0.0) 21.5(0.1) 214(0.2) 21.0(0.1)
50 21.2(<0.1) 21.3(0.0) 21.2(<0.1) 21.7(0.3) 216(0.3) 21.1(0.2)

100 21.2 (0.0) 21.3(0.1) 21.3(<0.1) 21.6(0.1) 215(0.1) 21.1(0.1)
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Water chemistry Treatment Pre-

parameter group (mg/L) exposure! sth 3h 6h 9h 12h

Shawano Lake benthic injection application

DO (mg/L) 0 741(0.01) 7.26(0.01) 7.15(0.07) 7.02(0.01) 6.98(0.04) 6.63(0.02)
50 7.43(<0.1) 7.22(0.03) 7.23(0.01) 7.28(0.02) 7.14(0.07) 5.11(0.67)

100 7.44(<0.1) 7.17(0.03) 7.23(0.03) 7.29(0.03) 7.24(0.01) 6.21(0.34)

pH 0 9.10-9.12  9.05-9.06 9.02-9.03 8.91-8.94  8.64-8.68  8.92-8.94
50 9.13-9.14  9.02-9.04 9.02-9.04 8.93-8.95 8.69-8.71  8.69-8.88

100 9.13-9.14  8.99-9.01  9.03 8.95-8.96 8.69-8.71  8.58-8.68

Temperature (°C) 0 195(0.0) 18.2(0.1) 184(0.3) 186(0.3) 185(0.2) 18.2(0.2)
50 195(0.0) 182(<0.1) 184(0.1) 185(0.2) 18.4(0.2) 18.2(0.1)

100 195(0.0) 18.0(0.1) 18.1(0.1) 182(0.1)  18.2(0.1)  17.9(0.1)

'pre-exposure time points were measured approximately 1 h prior to test article application.

Table 2. Mean (standard deviation) hardness, alkalinity, and conductivity of filtered (200 micrometers) source
water collected from the delivery system headboxes prior to exposure.

[mg/L, milligrams per liter; uS/cm, microsiemens per centimeter; <, less-than; CaCO3, calcium carbonate; °C, degrees
Celsius]

Application type Hardness (mg/L)t Alkalinity (mg/L) C?Eglljgrg\)lzlty
Lake Carlos
Whole water column 177 (1) 163 (1) 395 (1)
Benthic injection 177 (1) 164 (<1) 363 (3)
Shawano Lake
Whole water column 118 (1) 105 (<1) 248 (2)
Benthic injection 125 (1) 112 (1) 231 (2)

'Reported as milligrams per liter CaCOs.
*Temperature compensated to 25 °C.
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Table 3. Mean (standard deviation) total ammonia nitrogen (TAN) and un-ionized ammonia (NHs) of each
treatment group by lake, application type, and exposure duration.

[mg/L, milligrams per liter; h, hours; WWC, whole water column application; Bl, benthic injection application; TAN, total
ammonia nitrogen; SD, standard deviation; NHs, un-ionized ammonia; mg NHs-N/L, milligrams un-ionized ammonia
nitrogen per liter; -, no sample]

Water Treatment
chemistry group 6 hwwcC 9hwwcC 12 h WWC 12 h BI
parameter (mglL)
Lake Carlos
TAN? (SD) 0 0.17(<0.01)  0.17 (<0.01) 0.24 (0.01) 0.22 (0.01)
50 0.22 (0.01) 0.23 (<0.01) 0.33(0.01) 0.40 (0.01)
100 0.27 (<0.01) 0.27 (0.00) 0.34 (0.01) 1.37 (0.18)
NH; (SD) 0 0.03(<0.01)  0.01(<0.01) 0.04(<0.01)  0.03 (<0.01)
50 0.03 (<0.01) 0.02(0.00)  0.03(<0.01)  0.02 (<0.01)
100 0.03 (<0.01) 0.02 (0.00) 0.03(0.00)  0.01 (<0.01)
Shawano Lake

TAN! (SD) 0 - - 0.13 (<0.01) 0.06 (0.01)
50 - - 0.19 (0.01) 0.11 (0.01)
100 - - 0.23(0.01) 0.16 (0.01)
NH; (SD) 0 - - 0.04 (<0.01)  0.01 (<0.01)
50 - - 0.04 (<0.01)  0.02 (<0.01)
100 - - 0.04 (<0.01)  0.02 (<0.01)

Total ammonia nitrogen reported as mg NH,-N/L.

Mean exposure concentrations during the exposure period are shown in figure 5. The SAS®
software linear regression, SAS® software predicted exposure concentrations, and data are in appendix 7
(items 1-16). In the Lake Carlos and Shawano Lake WW(C trials, the surface water exposure
concentrations are reported due to negligible differences between the measured exposure concentrations
in the surface water and suspended water samples (mean difference < 0.46 and 0.93 mg/L for the 50-
and 100-mg/L treatment groups, respectively). Mean test tank SDP exposure concentrations in surface
water samples during the Lake Carlos WW(C trial (that is, 6-, 9-, and 12-h exposure durations) ranged
from 43.9 to 47.3 mg/L and 90.2 to 95.3 mg/L in the 50- and 100-mg/L treatment groups, respectively
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(fig. 5). Mean test tank SDP concentrations in surface water samples during the Shawano Lake WWC
trial (that is, 6-, 9-, and 12-h exposure durations) ranged from 43.8 to 45.9 mg/L and 93.8 to 99.3 mg/L
in the 50- and 100-mg/L treatment groups, respectively.

The SDP concentrations were below the detection limit in the initial suspended samples
collected during the Lake Carlos BI trial; therefore, bottom sampling was initiated at 6 hours and
continued throughout the duration of the exposure period. The mean SDP concentrations in the bottom
samples were 100.3 mg/L for the 50-mg/L treatment group and 234.7 mg/L for the 100-mg/L treatment
group. Mean SDP concentrations in suspended samples collected during the Shawano Lake BI trial were
38.8 mg/L for the 50-mg/L treatment group and 92.9 mg/L for the 100-mg/L treatment group.
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Figure 5. Mean (standard deviation) SDP active ingredient concentration of water samples collected during the
exposure period. WWC graphs are from the surface samples; Bl graphs are from bottom samples (Lake Carlos)
and suspended samples (Shawano Lake)

Zebra Mussel Survival

Zebra mussel survival for all trials is summarized in table 4, statistical analyses are in appendix 9
(items 1-3), and survival data are in appendix 8 (items 1-5). For all trials (that is, WWC at 6, 9, and
12 h; Bl at 12 h), mean survival of control groups exceeded 95 percent and zebra mussel survival in the
SDP-treated groups differed (p < 0.01) from survival in the control groups.
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Table 4. Mean (standard deviation) percent zebra mussel survival for each lake, application type, and exposure
duration.

[Means within columns and rows (for each lake) with the same letter are not significantly different (p > 0.05); means were
compared by concentration (a-c), exposure duration (m,n) and between whole water column 12 h exposure duration and
benthic injection 12 h exposure duration (y,z); mg/L, milligrams per liter; h, hours; WWC, whole water column application;
BI, benthic injection application]

Test location g:gﬁgt?;f&tl_) 6h 9h 12 h 12 h
WWC Bl
Lake Carlos 0 97.8"" (2.2) 96.9°" (1.8) 97.3*™ (1.0) 97.3% (1.4)
50 1.3°™ (1.0) 1.1°™ (1.5) 0.6°™ (0.6) 18.1" (7.3)
100 2.1°™(1.2) 05" (0.7) 0.6°™ (0.7) 18.0™ (10.4)
Shawano Lake 0 95.6°" (2.4) 95.5°" (1.4) 96.2°™ (1.3) 95.5% (2.3)
50 12.6°™(10.7)  10.3°™(9.4) 2.7" (2.8) 2.9" (1.6)
100 7.2°" (6.6) 4.7°™ (5.5) 2.0™ (1.9) 0.9% (1.0)

Lake Carlos Whole Water Column Trial

Mean survival of zebra mussels in the Lake Carlos WWC SDP-treated groups ranged from 0.5 to
2.1 percent. When compared at the same exposure duration, no difference in zebra mussel survival was
detected between the 50- and 100-mg/L treatment groups. When comparing the effects of exposure
duration by treatment group, the only difference in zebra mussel survival detected was in the 100-mg/L
treatment group, when the 6-h exposure duration group was compared to the 9-h and 12-h exposure
duration groups (p < 0.01).

Shawano Lake Whole Water Column Trial

Mean survival of zebra mussels in the Shawano Lake WWC SDP-treated groups ranged from
2.0 to 12.6 percent. When compared at the same exposure duration, no difference (p > 0.11) in zebra
mussel survival was detected between the 50- and 100-mg/L treatment groups. When comparing the
effects of exposure duration by treatment group, no difference was detected in control group survival
and in the 50-mg/L treatment group, no difference was detected when comparing the 6-h exposure
duration to the 9-h exposure duration (p = 0.31). Differences were detected in the 50-mg/L treatment
group when the 6 and 9-h exposure duration groups were compared to the 12-h exposure duration group
(p <0.01). Differences were also detected in the 100-mg/L treatment group when the 6-h exposure
duration group was compared to the 12-h exposure duration group (p = 0.01). No difference was
detected in the 100-mg/L treatment group when comparing the 6-h exposure duration group to the 9-h
exposure duration group (p = 0.29) or when comparing the 9-h exposure duration group to the 12-h
exposure duration group (p = 0.10).
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Benthic Injection Trials

Mean survival of zebra mussels in the Lake Carlos Bl trial SDP-treated groups did not differ
(p =0.93) and was 18.1 and 18.0 percent in the 50- and 100-mg/L treatment groups, respectively. Mean
survival of zebra mussels in the Shawano Lake Bl trial SDP-treated groups differed (p < 0.01) and was
2.9 and 0.9 percent in the 50- and 100-mg/L treatment groups, respectively. Survival of zebra mussels in
Bl SDP-treated groups for both trials differed (p < 0.01) from zebra mussel survival in the control
groups.

The survival of zebra mussels in the Bl trials was compared to the survival of zebra mussels in
the respective WW(C trial 12-h exposure duration group. Survival of zebra mussels assigned to the Lake
Carlos 12-h WW(C trial SDP-treated groups differed (p < 0.02) from the survival of zebra mussels
assigned to the Lake Carlos 12-h Bl trial SDP-treated groups; however, after modification of the benthic
injection application technique, no difference (p = 0.22) was detected between the survival of zebra
mussel assigned to the Shawano Lake WWC 12-h exposure group and the Shawano Lake Bl trial.

Conclusions

In this study, the application of the spray dried powder (SDP) formulation of Pseudomonas
fluorescens (strain CL145A) at 50 and 100 mg/L (based on active ingredient) for 6-12 hours to test
tanks containing lake water using either a whole water column (WWC) or benthic injection (BI)
application technique significantly reduced the survival of zebra mussels. Mean survival of zebra
mussels in the WWC SDP-treated groups did not exceed 12.6 percent for either trial at any exposure
duration. No difference in zebra mussel survival was detected between the WWC 50- and 100-mg/L
treatment groups in the Lake Carlos trial or in the Shawano Lake trial when compared at the same
exposure duration. Mean survival of zebra mussels in the Bl SDP-treated groups did not exceed
18.1 percent in the Lake Carlos trial and 2.9 percent in the Shawano Lake trial. After modification of the
Bl application method for the Shawano Lake trial, survival of zebra mussels in the Bl trial did not differ
(p = 0.22) compared to survival of zebra mussel in the Shawano lake WWC 12-h exposure group. In
this study, the amount of SDP applied during the Bl trials was 50 percent of that applied during the
WWC trials. This study demonstrates that SDP has potential for use in managing dreissenid mussels in
limited, open-water environments and that a benthic injection application technique to reduce the
amount of SDP required to induce zebra mussel mortality may be successful in quiescent waters.
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8 “Water Quality — Temperature (°C) Measurements” Datasheet 1 59
9 “Water Quality — pH Measurements” Datasheet 1 60
10 “Water Quality — Dissolved Oxygen (mg/L) Measurements” Datasheet 1 61
11 “Ammonia Sample Collection — Exposure Termination” Datasheet 1 62
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1. INTRODUCTION:

Native freshwater mussei populations of North America were historically considered the
most diverse in the world with about 297 recognized laxa consisting of 281 species and
16 subspecies (Williams et al,, 1993). Mussels are largely sedentary in naturs, relying
on movement of host fish curing glochidial attachment as means of transport, They are
thus particularly vulnerable to a variety of anthropogenic influences including habitat
degradation and alteration, pollution and overharvest. A Nature Conservancy survey
{(Master 199Q) fourd 55% of North America's mussels as extinct or imperiled compared
to 7% of terrestrial species, even though terrestrial species traditionafly receive far
greater attention. Projecfions in 1999 (Ricciadi and Rasmussen, 1999) suggested that
at least 127 imperiled mussel species will be lost in the next 100 years — a conservative
extinction rate of 6.4% per decade given it did not take into account extirpations caused
by invasive drefssenid mussels (zebra Dreissena polymorpha and quaqqa D. bugensis
mussels),

Congerns for native musseis in the Southeast are potentially even greater given that
only 25% of the 269 species historically present are reported as stable comparad to the
13% presumed extinct and the 28, 14 and 18% listed, respectively, as endangered,
threatened or of special concern. (Neves et al,1997)

Many unionid mussels in North America were imperiled prior to epizoic colonization by
zebra and quaqqga mussels though the introduction of dreissenid mussels have
dramatically heightened concerns for the continued survival of native mussels. Zebra
mussels were reported to be responsible for the extirpation of unionids from waters in
Eurcpe 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., 1998) have since been well documented in the
literature.

The 1973 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 tools 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,
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releasing tens of thousands of propagated subadult Higgins eye pearlymussel
(Lampsilis higginsii) for recovery efforts. The GNFH produces subadult mussels using
cage culfure techniques. This technique involves placing glochidia [aden host fish into
submerged cages within naturai water bodies such as the Mississippi and S1. Croix
Rivers. The fish are released from the cages after mussal excystment and the mussels
are allowed to grow on the cage bottom for an additional 6-18 menths before being
haivested. Areas that were previously successful in rearing mussels using this
technique have been abandoned due to the colonization and proliferation of zebra
mussels.

Biclogists at the New York State Museum (NYSM) Field Research Laboratory have
been researching dreissenid mussel contral techniques since 1991, They discovered
that components of a strain of common bacterium isolated from soils (Pseudomonas
fluorescens [PF-GL145A)) are capable of causing mortality in zebra mussels. Marrone
Bio Innovations (MBI; Davis, CA) is currently developing a spray dried formulation of
this bacterium called MBI-401SDP. A formulation of Pf-CL145A was recently registerad
with the USEPA for use within closed systems such as power generating plant cocling
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 control
applications including treatment of native mussel propagation cages or native mussel
beds.

Naturally occurring surface waters may be unique in their chemical and biological
properties which may affect the efficacy of applied control agents such as PACL145A.
The research fc be completed according to this protocol will assess the efficacy of
various concentrations and treatment durations of Pseudomonas fluorescens (PF-
CL145A) for contralling settled zebra mussels (D. polymarpha) in open waters,

2. PROTOCOL OBJEGTIVE:

To assess the efficacy of various exposure concentrations and treatment durations of
Pseudomonas fluorescens (Pf-CL14bA) spray dried powder (SDP) formulatian for
controlling settled zebra mussels (D. polymorpha) in open waters,

3. STUDY SCHEDULE:

3.1 Proposed initiation: August 2012
3.2 Schedule of events: A praposed schedule of events is provided in Table 1.
3.3 Proposed completion date: January 2013
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Table 1. Proposed Scheduie of Events

Date Activity
August 2012-Sept 2012 substrate exposures
August 2012-October 2012 substrate assessment
January 2013 final report submission

4. BTUDY DESIGN:

4.1

4.2

General Description:

Zebra mussel-encrusted, perforated aluminum substrates (15.2 cm x 15.2 cm x
2.5 cm) previously placed (10-11/2011and/or 5/2012) in two Minnesota and one
Wisconsin water bady will be exposed to varying concentrations and treatment
durations of PI-CL145A SDP formulation. The exposures will be conducted at
Lake Carlos and Lake Pepin in Minnescta and Lake Shawano in Wisconsin with
the assistance of MN or WI Department of Natural Resources. Replicated
exposures will be conducled adjacent to each water body in an enclosed
research trailer. Test water will be drawn from the adjacent water body. PF
CL145A SDP formulation will be added to the water in the treatment tanks. The
water containing P-CL145A will be disposed of in compliance with the
regulations of the respective DNR. Unireated water used pre- and post-exposure
will be returned to the water bady, The exposed substrates will be individually
tagged and returned to the waler body for approximately 3-4 weeks to assess
post-exposure latent mortality.

Experimental Design:

In October and November cf 2011 and again in May 2012 (depending on site)
zebra mussel attachment substrates (0.083” thick, type 3003, perforated
aluminum sheeting [3/16” hole, 51% open area] 15.2 cm x 15.2 om trays with 2.5
cm sides) were nested together in groups of 10 trays per stack {separated ~ 2 cm
with wooden blocking and zipped tied in place). Just prior to nesting, the trays
were seeded by placing approximately 100-200 previously collected zebra
mussels on the trays. The zebra mussels were collected (< 6-h prior to use) by
severing their byssal threads from rocks and other surfaces (e.g., sticks, native
mussels, etc) with a scalpel; zebra mussels were maintained in a cooler until
placed in an attachment substrate. At each location, approximately 80 nested
trays were placed in a wire mesh cage (~ 0.9 m long x 0.6 m wide x 0.45 m high)
and placed in ~ 2 m of water for zebra mussel aitachment and overwintering. .

Substrale trays will be removed from the cages and placed in a semi-rigid plastic
mesh bag (~20.3 x 25.4 x 5.1 cm; ~0.31 x 0.31 cm openings) and sealed wilh zip
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ties. Each substrate bag will uniquely tagged and randomly assigned to cne of
test tanks within the maobile research trailer. At least 3 substrate bags and trays
will be placed in each test tank containing up to 325 L of filtered (200 pm) surface
water. Flowing, filtered surface water will be supplied to the test tanks at a rate
sufficient to achieve 21 tank exchange per hour. The substrate bags and frays
will be acclimated to conditions within the test tanks for = 12-h prior to
administering a single PCL145A SDP exposure. Treatment concentration (e.g.
G [control], 50 or 100 mg/L} will be randomly assigned to each test tank (n=9) and
each test tank will serve as an exposure replicate (3 replicates per treatment
concenfration). For each expasure day, a single treatment duration {ie: 8, 9 or
12-h) will be assigned for all treatment concentrations. At exposure termination
the tanks will be drained of treated water, rinsed and refilied with flowing filterec
surface water. Within 24 h of exposure termination, the substrate bags and trays
will be removed from the test 1anks and returned to the wire mesh cages. The
cages will then be placed in ~ 2 m of water in the lake or river for a 3-4 week
observation period. After 3-4 weeks (dependent on temperature) the cages will
he removed from the water body and mussels enumerated for survival. After
enumeration all test animals will be euthanized.

Figure 1. Flow chart of major study activities

-

Substrate trays are removed from the water body, placed in a sealed rigid plastic mesh

bag and a un'que indenlification tag s placed on each bag

r—

3

.

minimum of 3 bags/trays are placed in each tank and a constant supply of surface water

Substrate bags containing trays are randomly assigned to 1 of 9 exposure tanks, a

is supplied to each tank atz 1 tank exchange/h
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Figure 1. Continued.

(
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Bags/trays are acciimated to test conditions for & 12-h; watsr inflow is ceased and static

formulation active Ingredient {A.l) with either 2 6, 9 or 12-h exposure duraton, Exposure

duration (6, 9 or 12-h) will be assigned with 3 replicates for each exposure concentration of

~

andom exposure treatments are administered by the addition of appropriate amounts of
PECL145A SDP formulation; supplemental aeration is sugplied.

Treatments will be a stalic exposure of 0 {control), 50 or 100 mg/L PACL145A SDP
concentrations will be randomly assigned. For each expasure day, a single exposure

0 (confrol) 50, or 100 mgy/L.

J

——

.4

f

.

At exposure termination, water flow is resumed, lanks are flushed and rinsed. < 24-h post
sxposure termination the bagsstrays are removed from the expcsure tanks and the trays are

N

ptaced in holding cages in ~ 2m of water

J

L2

7

The cage positions are marked with GPS and a bucy, if required, After 3-4 waeks, the ca

Y

es
are rtemoved from the ake and each tray is assessed for mortality, after assessment aIF
animals are euthanized.

$

All equipment is thoreughly decontaminated prior to removal from the test site

5. STUDY PROCEDURES

51

Test Animals

5.1.1 Description:
5111 Age-—<18months
5.1.1.2 Sex— Testanimals will be used without regard to sex.
5.1.1.3 Species — (zebra mussel, Dreissena polymorpha)

5.1.2 Number of animals: Approximately 3,000-5,000 musssls, consistent with
the objeciive of the study and contemporary scientific standards.

5.1.3 Source of animals: Animals will be collected from test location surface
waters.

5.1.4 Inclusion criterion: Only trays with sufficient numbers (n > 30) of attached
zebra mussels in apparent good health will be used.
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52

5.1.5 Acclimation: Mussels will be acclimated to conditions for z 12-h prior to

exposure initiation.

5.1.6 Distribution to exposure tanks: One bagitray will be distributed per

exposure tank according to a predetermined randomization scheme In
separate rounds. A minimum of 3 trays will be placed in each tank using a
minimum of 3 distribution rounds.

5.1.7 Feeding: No supplemental feed will be offered throughout the acclimaticn,

exposure and post-exposure holding periods,

Water Chemistry

5.21

522

523

524

525

526

527

Dissolved oxygen: Dissclved oxygen will be measured and recorded in
each exposure tank during the acclimation, exposure and post-exposure
holding periods. Dissolved oxygen will be measured and recorded at least
once during the pre- and post-exposure periods and at least twice during
the exposure pericd with the last measurement observed = 30 minutes
prior to exposure termination (UMESC SOP AEH 394 or eguivalent).

Temperature: Temperature will be measured and recorded in each
exposure tank during the acclimation, exposure and post-exposure
holding periods. Temperature will be measured and recorded at least
once during the pre- and post-exposure periods and at least twice during
the exposure period with the last measurement abserved = 30 minutes
prior to exposure termination,

pH: pH will be measured and recorded in each exposure tank during the
acclimation, exposure and post-exposure holding periods. pH will ba
measured and recorded at least once during the pre- and post-exposure
periods and at least twice during the exposure with the last measurement
observed = 30 minutes prior to exposure termination (UMESC SOP AEH
335 or equivalent).

Hardness: Hardness will be measured and recorded prior to exposure
fnitiation (UMESC SOP AEH 712).

Alkalinity: Alkalinity will be measured and recorded prior to exposure
initiation {UMESC SOP AEH 706).

Conductivity: Conductivity will be measured and recorded prior to
exposure intiation (UMESC SOP AEH 188 or equivalent),

Ammonia: Samples for total ammonia-nitrogen will be collected at the
termination of the exposure period for each exposure replicate.
Ammonia samples will be filtered through a 0.45 micron syringe filter,
acidified (~pH 2.5) with sulfuric acid and then stored at ~4°C unfil
analyzed by the UMESC Long Term Resources Monitoring (LTRM) Water
Quality Laboratory using the automated phenate methad.
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5.3 Disposal: All live mussels at the end of the post-exposure cbservation pericd will be
evthanized and disposed by incineration or according to other state or local
requirements.

5.4 Study facilities:

5.4.1Test Facility
U.S. Geological Survey, Upper Midwest Environmental Sciences Center
Mobile Research Labaratory
2630 Fanta Reed Rd
La Crosse, Wisconsin 54603
5.4.1.1 Test [ocation: Lake Carlos, MN; Lalke Pepin, MN; and Lake Shawano, WI
5.4.1.2 Exposure system: The test system consists of nine 76.2 cm diameter x
91.4 cm deep fiberglass circular exposure tanks in two rows of 4 or 5
tanks. The tanks are supplied surface water through a pump, fiiter and
headbox system. Each exposure tank will receive a continuous supply of
water from a headbox during the pre- and post-exposure pericds. Each
tank will be uniquely identified to ailow for identification treatment type and
replicate number. Coding procedures will be documented in the study
records.
5.4.1.3 Aeration: Supplemental aeration will be supplied during the acclimation,
PFCL145A SDP exposures and the past exposure observation periods.
5.4.1.4 Water supply: Filtered surface water will be supplied continuously
(~5 L/min) to achieve a ~ tank-volume exchangeth during the pre- and
post-expaosure periods. Water supply will be interrupted during the 2#
CL145A SDP exposures.
5.4.1.5 Water discharge: Untreated water will be returned to the surface water
supply source. PRCL145A SDP treated water will be mechanically and/or
carbon filtered and/or collected for disposal as required by DNR
regulation.
5.4.1.6 Lighting: Overhead lighting {~16 h light:8 h dark) will be provided.
8.5 Observations:

5§.5.1 Mortality: Zebra mussels that are gapping and do respond to tactile stimuli by
shell closure will be codad as a mortality. Zebra mussels that have closed
shelis or respond to tactile stimuli by shell closure will be coded as alive.

5.6 Treatment administration:

5.6.1 Treatment: Each treatment will consist of three PA-GL145A SDP
concentrations (ie: 0 [control], 50 or 100 mgiL A.1.) with a single exposure
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duration (8, 8 or 12-h). All treatment concentrations will have three replicate
exposure tanks. A minimum of 3 zebra mussel-encrusted substrate trays will
be bagged and placed in each test replicate.

5.6.2 Route of administration: Exposures will be initiated by addition of an

appropriate amount of a PLCL145A SDP stock solution. The tank will be
gently mixed to achieve a uniform distribution of test material.

5.6.3 Concentration verification: Concentration will be determined

spectrophotometrically. A standard curve will be prepared using a known
mass of P-CL145A EDP. The abscrbance of exposure sclutions will he
ccmpared to the standard curve to determine the exposure concentration.
Absorbance will be determined using a Barnstead/Thermolyne Corporation
Model: Turner SP-830 Plus Beckman spectrophotometer (UMESC SOP AEH
302),

6. DATA ANALYSIS

6.1
6.2

6.3

6.4

Experimental unit: The experiment unit will be the exposure tank.

Number of exposures and replicates: There wili be a total of 3 treatment levels
{0 [control], 50 and 100 mg PF-CL145A/L) and 3 treatment durations (8, 9 and 12-
h) for each treatment level. There wil be a fotal of 3 independent tanks for each
treatment concentration and duration which will serve as the replicates. Each
treatment concentration will be run concurrently for a single treatment duration.
The trays from all treatment durations will be assessed for mortality at the same
post exposure evaluation period.

Statistical methodology:

Survival data will be analyzed using a generalized linear mixed model (SAS
PROC GLIMMIX). In every analysis, the exposure tank will be treated as the
experimental unit. The change in proportion of survivors will be analyzed using a
generalized (inear mixed model where the distribution is binomial and the link
used is the logit function.

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

Statistical significance: Statistical significance will be declared at p < 0.05,

6.5 Other data analyses: Statistical methods for other study data collected will

include calculation of means, standard deviations and coefficients of variation.
The statistical procedures used will be described in detail in the final study
report.
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7, PERSONNEL

7.1

7.2

Study Director; James A. Luoma, B.A.
7.1.1 Address: Upper Midwest Environmental Sclences Center, US Geological
Survey, 2630 Fanta Reed Rd., La Crosse, Wisconsin 54603

7.1.2 Contact: Tel: (608) 781-6391, Fax; (608) 783-5066; Jluoma@usgs.gov

7.1.3 Training and experience: CV on file at UMESC.

Other personnel involved in study: Technical staff involved in the study will be
identified in the study raw data to incfude study function. UMESC technical staft
training and experience wiil be documented in CVs included in the study raw
data.

8. DISPOSITION/STORAGE

8.1

Study Records: All data generated in the study will be recorded in bound
laboratory notebooks, electronic files or kept in file folders. All data sheets, file
folders, laboratory notebooks and computer disks will be encoded with the study
number when the data are genarated. Raw data, laboratory notetocks and
electronic files (including a CD-ROM containing the annotated SAS program
used for the statistical analysis, the data files, BAS 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, La Crosse Wisconsin, befare the final report is signed by the Study
Director. The final report will then be signed and archived.

8. AMENDMENT/DEVIATIONS TO THE PROTOCOL

9.1

92

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 prapare a written protocol amendment that is
signed by the Study Director and Branch Chief. The amendment then
becomes an official part of the protocal.

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

10. INVESTIGATIONAL TEST ARTICLE

10.1 Test Substance(s). Pseudomonas fluorescens (PECL145A) SDP formulation

10.1.1 Chemical name: Pseudomonas fluorescens (PF-CL145A)

10.1.2 Trade name: Zequanox

10.1.3 Active ingredients: Pseudomonas fluorescens (PF-CL145A) is the sole
active ingredient, 50% acfive by weight,

10.1.4 Source: Marrone Bio [nnovations (MBI); Davis, CA

10.1.5 Lot number. Multiple lots are expected to be used during the exposures,
Lot number(s) will be included in the test chemical log books, lab
notebook, and study files. '

10.1.8 Expiration date: As determined by the manufacturer. An aliquot of each
lot tested will be returned to the NYSM or MBI at the conclusion of
exposures for post-exposure zebra mussel bicassay tests (the standard
testing protocol to assess Pssudomonas fluorescens [PERGL1454]
formulation activity). Results of these confirmation bioassays will be
used to validate the retention of activity of the Pseudomonas fluorescens
(PF-CL145A) SDP and will be included in the study files when available,

10.1.7 Storage during study: test chemical will he stored refrigeraled. Test
material will be fransported in a cocler with ice packs to maintain proper
storage temperature (4-10 °C)

10.1.8 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 times when working with the test substance.

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

12. BIOSECURITY PROCEDURES

12.1 General Procedures: All personnel involved in the study will review the UMESC
biosecurity (UIMESC SCF APP 075) and project HACCP plans. Testing will be
conducted in a moblfe iaboratory with controlled access. All treated effluent
water will be mechanically and/or carbon filtered and/or collected for contract
disposal according to federal, state or local requirements.
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12.2 HACCP Plan: See Appendix 1 for the HACCF plan for this project.

13. STANDARD OPERATING PROCEDURES

A complete list of the standard operating procedures used in the study will be
included in the study guide. The follow SOP’s were cited in this protocol;

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

UMESC SOP AEH 188 — Accumet Portable Waterproaf Conductivity meter
Model # AP75

UMESC SOP AEH 302 - Instrument Operating Procedure:
Barnstead/Thermolyne Corporation Modegl: Turner SP-830 Plus Beckman
spectrophotometer Serial # 1365070560781

UMESC SOP AEH 335 - Beckman Portable pH/mV Meter, Modetl 250
UMESC SOP AEH 384 — YS! Handheld Dissolved Oxygen Meter, Model
55/12F T, Serials 94C17261 & 97F0837AG

UMESC SOP AEH 706 — Determination of Total Alkalinity by the Titrimeiric {(pH
4.5) Method

UMESGC SOP AEH 712 - Determinaticn of Total Hardness
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STUDY NO. AEH-12-PSEUDC-04

15, APPENDIX.

15.1 Appendix 1. HACCP PLAN for the study Efficacy of Pseudomonas flucrescens
{(PF-CL145A) SDP for controlling settled zebra mussels on artificial substrates

Step 1 ~ Activity Dascription

Facllity: U5 Geologlcal Survey-Uppar Midwest Enviranmental Sciences
Center mobile research laharatory

Site: Various —~ MM and W

_Slte Coordinator: Jim Luoma

Slte Manager: Mark Galkowskl

Address: 2630 Fanta Reed Road
La Crosse WI, 54601

Phone: 608-781-6322

Activity: Efficacy of Pseudomonas fivorescens (PLCL145A) SDP
for controlling settkd zabsa mussels on arfificlal substrates

Praject Description

The ohjective of this study is todetermine the efflcacy of Pseudomonas flucrescens (PLCL145A) SDP for controlling seltled zebra |
mussels on artificlal substrates

Step 2 — Potantlal Hazares: Spacies which may

be moved/Intraduced

Vertebrates:

Multiple spacles of freshwater fish, eggs and gametes found In the Mississippl River and Graat Lakes Rasin.

Invertebrates:
Zehra mussel (Drelssena polymorpha)
Faucet snail (Bithynfa tentoculota)

Multlpte endemic specles found In the Mississippl Rivar and Graat Lekas Basin

Plants;

water mllfoil J spicatum
Aultipla endemle species found In the

pei River and Great Lakes Basin

Other biologlcals (disease, pathagen, parasite):
Largemouth Bass Yhus

Spring Viremia of Carp Virus

Blueglll Virus

infectious Pancreatic Necrosls Virus

Viral Hemorrhaglc Septicemla

Furunculosis Aeromonas salmonicida

Enterlc Redmouth Disease Yorsinia rucker!

Bacterial Kidney Disease Renibacterium salmoninarum

Other Assarted parasites/pathogens found In the Mississiopl River shd Great Lakes Dasin

Othar:

NA
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STUDY NO. AEH-12-PSEUDO-04

Stap 3 - Flow Plagram

Flow dlagram outllning sequentlal tasks to complete activity/project

| Task 1 F UMESC rmobile research laboratory Is brought ta test slte and setwp, waler fiow Initlated —I
|
[ Task 2 [ zebra mussel substrate trays are obtained from surface waters and moved Into mebile laboratary |
{
| Task 3 | Substrate trays ere acclimate Lo test cunditions with flowing filtered surface water
|
[Task4 | “Substrate trays are exposed to test articie ]
)
| Task § | Substrate trays are placed in holding cages and returned to surface waters for post-exposure holding
1
[ Tesk 8 [ moblle traller, test tanks, hoses, pumo and othar il Is di inated and returned to UMESC
+
[Task ¥ ] Haldlng cages and substrate trays are removed from surface waters and  for zebra mussel survival ]
+
|_Task 8 | Zebra mussels are removed from substrata trays and euthanlzed
[ Task9 | Al equipment, cages and sudstrata trays are decont d and returred to UMESC
1 2 3 5 6
Tasks Potential hazards Ara any patentfal Justify evaluation for What contrel Is this task a crltical
{from HACCP Stap 3 | Identifled In HACEP hazards probable? column 3 measures canbe control point?
- Flow Diagram} Step 2 {vesfno) appliad to pravent [yes/na}
undesirable results?
Task 1 Vertebrates yes Surface water Assure the thorough Yes
contalns muy'tiple decontamination all
UMESC moblle vertehrate species equipment fncluding

research laboratory
is brought to lest site
and setup, water
flew Initlated

all Irternal and
axternal potentlally
wetted surfaces (ig;
floors, tanks, hoses,
pUMpS, scraens, nats,
etch with steam,
chemasterllants, or
other approved
methods prior to
removal from previous
locatlon. Inspect alf
equipment pricr to set
up and repeat
decontamingtion (1
warranted.
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STUDY NO. AEH-12-PSEUDO-04

Invertatiates

yes

Surface water
contains multip'e
Invertebrate specles
Include AIS

Assure the tharough
decontaminaticn all
equipment Induding
all Interna. and
external potentially
wetted surfaces {ie;
Haors, tanks, hoses,
pumps, screens, nats,
etc) with steam,
chemosterllants, or
other approved
methods prior to
ramoval from previous
Jocation, inspectall
aqulpment prior to set
up and repeat
decontaminationif
warranted,

Plants

Others

yos

Surface water

Assure the thorough
d Ihation all

plant specias
Inciuding AlS

equipment Including
all Inernal and
external potentlally
wetted surfaces {le:
floors, tanks, hoses,
pumEps, screens, nefs,
etc] with staam,
chemosterllants, or
other approved
methods prior to
removat from previous
locatlon, Inspect all
aguipment prior toset
up and repeat
decontamination If
warranted,

ves

Surface water hzs
potential to transfer
fish diseases

Assure tha thorough
decortamination alt
equipment Including
2k Internzl and
axternal petentially
wetted surfaces {je;
floors, tanks, hoses,
pumps, screens, nets,
etc] with steam,
chemosterilants, or
other approved
methods prior to
removal from previous
locatien, Inspect all
equlpment prier to set
up and repeat
decontamination If
warranted,

yes
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Task2

Zebra mussel
substrate trays are
obtalned from
surface waters and
moved into mobile
laboratory

" Vertebrates

Surface water
coniains muitipla
vertebrate specles

Physlcal removal of
all vsible
vertebrates priof to
transfer Into maoblle
research laboratory.
Assure the thorough
decontamination afl
eguipment including
alt Internal and
external potentially
wetted surfaces with
steam,
chemosterilants, or
otherapproved
methods prior to
remaval from
loeation,

Invertebrates

Plants

yos

Surface water
contalng multiple
Investebrate specles
Include AlS

Physical reroval of
all visible
invariebrates not
required for testing
prlor 1o transfer Into
mabile research
lakoratory.

Assure the thorough
decontamination all
equiprrent Including
all internal and
external potenttally
wetled surfaces with
steam,
chemosterllants, ar
other approved
methods ptior to
1emoval from
location.

Surface water
contains multiple
plant specles
Including AS

Physlcal removal of
all visible plant
materlal priar to
transfar Into mobile
resaarch laboratory.
Assure the thorough
dacontamination all
equlpment Including
all internal and
external potentially
wetted surfaces with
steam,
chemosterlants, or
ather approved
methncs prior 16
removal from
location.
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STUDY NO, AEH-12-PSEUDO-04

Others

Surface water has
potentlal to transfer
fish diseases

Assure the thorough | Yes
decontamination all
equipment Including
all Internal and
external potentially
wetted surfaces with
Steam,
chemosterilants, or
other approved
methods prior to
removal from
locatian,

Task 3

Substrate trays zre
acclimate to test
coroftions with
flowing filtered surface
‘water

Vertebrates

yes

Surface water contains
multiple vertehrate
spacies

Physlcal removal of all
Vislble vertabrates
prior to transfer Into
mohlle research
[abaratary.

Assure the thorough
decontamination all
equlpment Including all
Internal and external
potentlally wetted
surfaces with steam,
chempsterllants, ar
cthar approved
methods priar to
removal from locatlon.

Invertebrates

Surface water coptains
multlple invertebrate
epecios Indude AIS

Physlea ramoval of all
Visible Invertehbrates
not required for testing
prier to transfer Into

‘mobile research

labaratory.

Assure the thorough
derontamination gll
equipment Incuding all
internal and extarnal
potentially wetted
surfaces with  steam,
chemosterilants, or
other approvad
methads prior to
removal from lacatlon,

Plants

yes

Surface water contalns
multiple plant species
Induding A5

Physlcal removal of all
visible plant materia!
prior ta transfer into
mobile research
|abaratory,

Assure the thorough
decontarnination all
equlpment Includineg all
internal and external
potentially wetted
surfaces with  steam,
chemcosterilants, or
other epproved
methods prior to
removal from loeation,
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Others

Surface water has
patentlal to trensfer
fish diseasas

Assure the thoreugh
decontamination ali
equiprment including all
Internal and external
potentlally wetted
surfaces with steam,
chemesterilants, or
other approved
metheds priar to
removal from Iocation.,

Task 4

Substrate trays are
exposed o test article

Vertebrates

yes

Surface water contains
multiple vertebrate
species

Physical removal of all
vislble vertsbrates
prior to transfer into
moblle research
laboratary.

Assure the thorough
decontamination all
efulpment including all
Internal and external
potenthally wetted
surfaces with steam,
chemosterliants, or
other approved
methods prlor to
removal from location.

No

Inveriebrates

Surfaca water contains
multiple Invertebrate
species include AIS

Physlcal removal of all
vislk e Invertebrates
not required for testing
prior to transfer irto
moblle research
lzaboratary,

Assure the thorough
decontaminatlon all
eguipment Including all
interna’ and external
potentlally wetted
surfaces with steam,
chemosterilants, or
other approved
metheds prier to
removal from location,

No

Plants

yes

Surlace water conlains
multip'e plant species
including AlS

Fhysical rernoval of all
vislble plant material
prtor Lo transfer Into
mabile research
laboratory,

Assure the thorough

decontamination all
equipment Including all
Internal and external
potantially wetted
sutfaces with steam,
chemosterilants, ar
other approved
methads prior to
removal from location.

No
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Others

yes

Surface water has
potential ta transfer
fsh diseases

Assure the therough
decortamination all
equipment Including al
Internal and external
potentlally weited
surfaces with steam,
chemosterllants, or
other approved
methods prios to
remaoval from locatien,

Task §

Substrate trays are
placed in holding
cages and returned to
surface waters for
post-axposure holding

Vertebrates

Surface water contalns
multipla vartebrate
specles

Fhyslcal removal of all
visib'e vertebrates
prlor to transfer Into
moblle research
laboratory.

Assure the thorough
decontamnation all
equipmentinduding all
interna and external
potentially wetted
surfaces with steam,
chemosterilants, or
other approved
metheds prier fo
remaval from location.

No

invartebrates

yos

Surface water contains
multip e Invertebrate
species Include AIS

Phys'cal removal of all
visible invertebraies
rot required for testlng
prior ta transfer into
mabile research
laboratory,

Assure the thorough
decontamination all
equipment Including all
imternal and external
potentially wetted
surfaces with steam,
chemosterilants, or
other approved
metheds prlor to
removal from location,

Plants

Surface water contains
multiple plant specles
Including AIS

Physlcal removal of all
vislble plant material
prier to transfer Into
moblle research
laboratory,

Assure the thorough
decontamination alf
equipment Including all
Internal and external
potentially wetted
surfaces with steam,
chemasterilanis, or
other approvad
methads prior to
removal from locatlon,
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Others

Surface water has
potential Lo transfer
flsh diseases

Assure the thorough
decontaminatian all
equipinent [ncluding all
imerval and external
potentially watted
surfaces with steam,
chemosterllants, or
other approved
methads prior te
ramoval from lacation,

no

Task&

Maklle trailer, test
tanks, hoses, pump
and other equipment
Is decontaminated and
returned t¢ UMESC

Vartebrates

yes

Surface water contalns
multlple vertebrate
species

Physical removal of all
vislble veriebrates.
Assure the thorough
decontamination all
equipment including &'l
Internal and external
potentially wetted
surfaces with steam,
chemastertlants, or
other approved
methods prior to
remaoval from location,

Invertebrates

Surface water cantalns
multiple invertebrate
specles Include AIS

Physical removal of alf
vislble Invertebratos.
Assure the thorough
deconiamination all
equipment Including all
Internal and external
potentlally wetted
surfaces with steam,
chemostarllants, or
other approved
methads prior to
removal from location.

Yo

Plants

yes

Surface water contains
multiple plant species
Including AIS

Physical removal of all
vis'ble plant,

Assure tha thorough
decontamination all
equipment Including all
Internal and external
potantially wetted
surfaces with steam,
clhemasterllants, or
other approved
methads prior to
removal from location.

Othars

Surface water hzs
potentia to transfer
flsh diseases

Assure the thorough
decontamination all
egulpment including all
Internal and exteinal
potentlally wetted
surfaces with  steam,
chemesterllants, or
otherapproved
methods prior to
removal from locatton,
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Task 7

HoldIng cages and
substrate trays are
removed from surface
yvaters and assessec
far zebra mussel
survival

Vertebrates

Surface water contalns
multlple vertebrale
specles

Physlcal removal of all
visible vertebratas
prior to transfer [nto
moblle research
laboratory,

Assure the thorough
decontamination al.
egulpment Including all
Internal end external
potantlally watted
surfaces with steam,
chemosterllants, or
othar approved
metheds prior to
renoval from location.

Invertebrates

yes

Surface waler contalns
multiple invertebrate
specles Includa AIS

Physica’ removal of all
vislble Invartabrates
nat required for testing
prior to transfer Into
moblle rasearch
laboratory.

Assure the thorough
decontamination all
equlpment incuding all
internal and external
potentially wetted
surfaces with steam,
chemesterilants, or
other appraved
methods prior to
remeval from location.

Plants

Surfacg waler coptalns
multiple plant specles
Including AlS

Physical removal of all
vislile plant material
prior to transfer into
moblie research
laboratory.

Assure the thorough
decantamination ail
eguipment Inzluding all
Internal and external
potentlafly wetted
surfaces with steam,
chemosterilants, or
other approved
methods prior to
remnoval from locaticn,

Others

Surface water has
potentlal to transfer
fish diseases

Assure the thorough
decontamination al)
equipment Including all
internal and external

| potentlally wetted

surfaces with steam,
cherosterllants, or
ather approved
methods prior to
removal from locatien,
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Task 8

Zebramussels are
removed fram
substrate trays and
euthanlzed

Vertebrates

Surface water contains
multiple vertebrate
specles

Physlcal removal of all
vislale vertehrates
prior ta transfer rto
mobille research
laboratory.

Assure the thorough
decontamination all
ecuipment includ|ng al!
interna and external
potentlally wetted
surfaces with  steam,
chemusterilants, or
other approved
methods prier to
removal from |ocation,

Yes

Invertebrates

Surface water contalns
multiple Invertebrate
specles Include AlS

Phys'cal ramoval of all
visible Invertebrates
nct required for testing
prior to transfer Inta
moblle research
laboratory.

Assure the therough
decontamination ali
equipment [ncluding afl
Internal and external
potentially watted
surfaces with steam,
chemosterilants, or
other approved
methods prlor to
removal from |acation.

Yes

Plams

YE§

Surface water contalns
multiple plant species
Including AiS

Physleal remaoval of all
visible plam material
pricr to transfer into
mohlie research
laharatery.

Assure the thorough
decontzminatlon al
equipment Including all
Internal and external
potentlally wetted
surfaces with steam,
chamesterilants, or
other approved
methods prior to
removal from location,

Yes

Others

yes

Surface water has
potentlal to transfer
fish diseases

Assure 1he thorough
decontamination all
equipment Including all
internal and external
potentially wetted
surfaces with staam,
chemoster]lants, or
other approved
methods prior to

removal from locatlon,

Page 26 of 28

Page 44 of 519




STUDY NO. AEH-12-PSEULO-04

Task 9

All remalning
equipment, cages and
subsbrate trays are
dacontaminated and
returned to UMESC

Vertebrates

yas

Surface water contalns
multipie vertebrate
species

Phys.cal reroval of alt
visible vertebrates
prior ta transfer Into
maobille research
laboratory,

Assure the thorough
decontaminatlon all
equipment Including all
Internal and external
potentlally wetted
surfaces with staam,
chemosterilants, or
other approved
methods prior to
removal from lecation.

Yes

invertebrates

Surface water contains
multiple Invertearate
species incluce AIS

Physicai removal of all
vislble Invertebrates
not required Far testing
prior to transfer Inte
mobile research
laboratary,

Assure the thorough
decontamination all
equipment Including ali
Internal and extarnal
potentlally wetted
surfaces with steam,
chemosterilants, or
other approved
methods price to
remova! from locatlon,

Yes

Plants

Surface water contains
multlple plant specles
Including AlS

Physizal removal of all
wislble plant materlal
prior to transfer into
mabile research
‘aboratory.

Assure the thoraugh

decontamination afl
equipment including all
Internz| and external
potentizlly wetted
surfaces with steam,
chemasterilants, or
other approved
wethods prior to
removal from location.

Others

yes

Surface water has
potentia! to transfer
fish diseases

Azsure the thorough
decontamination all
egulpment including all
Internal and axtarnal
potertially wetted
surfaces with steam,
chemosterllants, or
other agproved
methods prior to
remeval from lacation.
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Upper Midwest Environmentzl Sciences Center
N obile Research Lahoratory

HACCP Flan Form
{all CCP's ar "yves's” from column 6 of HACCP Step 4 — Hazard Analysls Worksheet)
Monltorlng
Critleal . - Fvaluation & Supporting
Contral Slgaifleant Limits for each Corrective
Palnt Hazard(s) | Contrcl Measure What How Frequency Actlon(s] Documentation
{€cp) {1 needed) {fany}
Tasks 1, 2, Transfer of Transfer of Equipment | Mechanical Friorto Supervisor anc staff | Records In lag
36,7889 endemle and vertebrates, disinfectlon |cleanngfrema| equipment |Techniclans| are responsible for books all
AlS Incleding | Invertebrates, val, pressure | arrival, upon | /lcad fleld methodical pracedures used
veriebrates, plants and washing, deployment, |supervisor [decontaminatiun using] for
Invertebrates, | pathogens must sleam upon established decontamination
plants and not oceur, Al _cleaning, mavement procedures,
pathogens | equipment must h llant|from/to surface| Correctlve actions
be tharoughly orother  |waterand prior required to complate
Inspected and approved to departura dacontam hatlen must
disinfected prior methods, be performed priot to
to she remova| any equipment
and Inspected movement from tast
and/or re- location.
decontaminated Decontamlination and
upon setup at new| Inspection must ke
locatlon, comploted befora
equipment removal
from test locatlon
Facllity: Activity; Efficacy of Psevtiomonas fluorescens (Pf-CL145A) SDP for

controlling settled zebra mussels on arti‘idal substratas

Address:

2630 Fanta Reed Road, La Crosse, Wl 54501

Signaturer

HACCP Flan was followed.

Dute:

File Folder.
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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

Date: August 13, 2012
To: The Record Study Number AEH-12-PSEUDO-04

Subject: Amendment 1- Amendment to the study AEH-12-PSEUDGC-04 “Efficacy of
Pseudomonas fluorescens (PF-CIL145A) SDP for controlling settled zebra mussels on
artificial substrates”

Revision of Study Protocol, Study # AEH-12-PSEUDOQ-04 is progosed as detailed on
pages 2-7 of this amendment. Revised text is indicated in bold.

This amendment details the 1) combining all exposure times into a single exposure bath
with removal of substrates replicates at 8, © and 12-h; 2) the elimination of supplemental
aeration during the exposure pericd 3) the inclusion of a separate bottom layer
treatment exposures if sufficient substrate trays remain after the initial whole tank
exposures and 4) the delivery of test material, collection of water samples and water
chemisfry data.

Reviewed by:
. F3hn 17 2 vy Wy

Mark P. Gaikowski, M.A. Date ichael Jawson, Ph.D. Date
Supervisory Biologist Center Director, UMESC
Aquatic Ecosystem Health,
UMESC!

Approved by:

14 A? /}‘L,
 B.A. " Date 2
File Folder: i“ MESGC ftem Number: _“—

" UMESC: U.S. Gealogical Survey, Upper Midwest Environmental Sciences Center
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Current text;

4.2

52

Experimental Design:

In October and November of 2011 and again in May 2012 (depending on site)
zebra musse! attachment substrates (0.083" thick, type 3003, perforated
aluminum sheeting [3/16” hole, 51% open area] 15.2 cm x 15.2 cm trays with 2.5
cm sides) were nested together in groups of 10 frays per stack (separated ~ 2 cm
with wooden blocking and zipped tied in place). Jusi prior ta nesting, the frays
were seeded by placing approximately 100-200 previously collected zebra
mussels on the frays. The zebra mussels were collected (s 6-h prior to use) by
severing their byssal threads from rocks and cther surfaces {e.g., sticks, native
mussels, etc) with a scalpel; zebra mussels were maintained in a cooler until
placed in an attachment substrate. At each location, approximately 80 nested
trays were placed in a wire mesh cage (~ 0.9 m long x 0.6 m wide x 0.45 m high)
and placed in ~ 2 m of water for zebra mussel attachment and overwintering. .

Substrate trays will be removed from the cages and placed in a semi-rigid plastic
mesh bag (~20.3 x 25.4 x 5.1 cm; ~0.31 x 0.31 cm openings) and sealed with zip
ties. Each substrate bag will uniquely tagged and randomly assigned to one of 9
test tanks within the mobile research trailer, At least 3 substrate bags and trays
will be placed in each fest tank containing up to 325 L of filtered (200 pm) surface
water. Flowing, filtered surface water will be supplied to the test tanks at a rate
sufficient to achieve 21 tank exchange per hour. The substrate bags and trays
will be acclimated to conditions within the test tanks for = 12-h prior to
administering a single P-CL145A SDP exposure. Treatment concentration (e.g.
0 [control], 50 or 100 mg/L) will be randomly assigned to each test tank (n=8) and
each test tank will serve as an exposure replicate (3 replicates per treatment
concentration). For each exposure day, a single treatment duration {ie: 8, 9 or
12-h) will be assigned for all treatment concentrations. At exposure termination
the tanks will be drained of treated water, rinsed and refilled with flowing filtered
surface water. Within 24 h of exposure termination, the substrate bags and frays
will be removed from the test tanks and retumed to the wire mesh cages. The
cages will then be placed in ~ 2 m of water in the ake or river for a 3-4 week
abservation period. After 3-4 weeks (dependent on temperature) the cages will
be remaved from the water body and mussels enumerated for survival. After
enumeration all test animals will be euthanized.

Water Chemistry

56.2.1 Dissolved oxygen: Dissolved oxygen will be measured and recorded in
each exposure tank during the acclimation, exposure and post-exposure
holding periods. Dissolved oxygen will be measured and recorded at least
orce during the pre- and post-exposure periods and at least twice during
the exposure period with the last measurement observed < 30 minutes
prior to exposure termination {UMESC SCOP AEH 394 or equivalent).

5.2.2 Temperature: Temperature will be measured and recorded in each
exposure tank during the acclimation, exposure and post-expesure
helding periods. Temperature will be measured and recarded at least

Study# AEH-12-PSEUDO-04  Amendmeant #1 Page 2 of 7
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523

524

525

5.2.6

5.2.7

5.3 Disposal:

once during the pre- and post-exposure periods and at least twice during
the exposure period with the last measurement observed < 30 minutes
prior ta exposure termination.

pH: pH will be measured and recorded in each exposure tank during the
acclimation, exposure and post-exposure holding periods. pH will be
measured and recorded at least once during the pre- and post-exposure
periods and at least twice during the exposure with the last measurement
observed = 30 minutes pricr to exposure termination (UMESC SOP AEH
335 or equivalent).

Hardness: Hardness will be measured and recorded prior to exposure
initiation (UMESC SOP AEH 712).

Alkalinity: Alkalinity will be measured and recorded prior to exposure
initiation (UMESC SOP AEH 7086),

Conductivity: Conductivity will be measured and recorded prior to
exposure inftiation (UMESC SCP AEH 188 or equivalent).

Ammonia; Samples for total ammonia-nitrogen will be collectsd at the
termination of the exposure period for each exposure replicate.
Ammonia samples will be filtered through a 0.45 micron syringe filter,
acidified {(~pH 2.5) with sulfuric acid and then stared at ~4°C until
analyzed by the UMESC Long Term Resources Monitoring (LTRM) Water
Quality Labaratory using the automated phenate methed.

All live mussels at the end of the post-exposure observation period will be

euthanized and disposed by incineration or according to other state or local
requirements.

5.4 Study facilities:

541 Test Facility
U.S. Geological Survey, Upper Midwest Environmental Sciences Center

Mobile Research Laboratory
2630 Fanta Reed Rd
La Crosse, Wisconsin 54603
5.4.1.1 Test location; Lake Carlos, MN; Lake Pepin, MN; and Lake Shawano, W

541.2

5.4.1.3

Exposure system: The test system consists of nine 76.2 cm diameter x
91.4 cm deep fiberglass circular exposure tanks in two rows of 4 or 5
tanks. The tanks are supplied surface water through a pump, filter and
headbox system. Each exposure tank will receive a continuous supply of
water from a headbox during the pre- and post-exposure periods. Each
tank will be uniquely identified to allow for identification treatment type and
replicate number. Coding procedures will be documented in the study
records.

Aeration: Supplemental aeraticn will be supplied during the acclimation,
PLCL145A SDP exposures and the post exposure observation pericds.

Study# AEH-12-PSEUDO-04  Amendment #1 Page 3 of 7
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5.4.1.4 Water supply: Filtered surface water will be supplied continuously
(~5 Limin) o achieve a ~ tank-velume axchange/h during the pre- and
post-exposure periods. Water supply will be interrupted during the PE
CL145A SDP exposures.

5.4.1.5 Waterdischarge: Untreated water will be returned to the surface water
supply source. PFCL145A SDP treated water will be mechanically and/or
carbon filtered and/or collected for disposal as required by DNR
regulation.

5416 Lighting: Overhead lighting (~16 h light:8 h dark) will be provided.
5.6 Observations:

5.5.1 Mortality: Zebra mussels that are gappirig and do respond fo tactile stimuli by
shell closure will be coded as a mortality. Zebra mussels that have closed
shells or respond to tactile stimuli by shell closure will be coded as alive.

56 Treatment administration:

5.6.1 Treatment: Each treatment will cansist of three PEACL145A SDP
concentraticns (fe: 0 [control], 50 or 100 mg/L A.l.) with a single exposure
duration (6, 9 or 12-h). All freatment concentrations will have three replicate
expasure tanks. A minimum of 3 zebra mussel-encrusted substrate trays wil
be bagged and placed in each test replicate.

5.6.2 Route of administration. Exposures will be initiated by addition of an
appropriate amount of a PFCL145A SDP stock solution, The tank will be
gently mixed to achieve a uniform distribution of test material,

5.6.3 Concentration verification; Concentration will be determined
spectrophotometrically. A standard curve will be prepared using a known
mass of PECL145A SDP. The absorbance of exposure solutions will be
compared to the standard curve to determine the exposure concentration.
Absorbance will be determined using a Barnstead/Thermolyne Corporation
Maodel: Turner SP-830 Plus Beckman spectrophotometer (UMESC SOP AEH
302).

Revised text (in bold):
4.2 Experimental Design:

In October and November of 2011 and again in May and August 2012
{depending on site and observed mussel condition) zebra mussel attachment
substrates (0.063" thick, type 3003, perforated aluminum sheeting [3/168” hale,
51% open area] 15.2 cm x 15.2 cm trays with 2.5 cm sides) were nested together
in groups of 10 trays per stack (separated ~ 2 em with wooden blocking or
staggered to allow open corners and zip tied in place). Just prior to nesting,
the trays were seeded by placing approximately 100-200 previously collected
zebra mussels on the trays. The zebra mussels were collected (< 6-h prior to
use) by severing their byssal threads from rocks and other surfaces (e.g., sticke,
native musseis, etc) with a scalpel; zebra mussels were maintained in a cooler
until placed in an attachment substrate. At each location, approximately 60
nested trays ware placed in a wire mesh cage {~ 0.9 m long x 0.6 m wide x
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0.45 m high) and placed in ~ 2 m of water for zebra mussel attachment.
Substrate trays will be removed from the cages and placed in a semi-rigid plastic
mesh bag (~20.3 x 25.4 x 5.1 om; ~0.31 x 0.31 cm openings) and sealed with zip
ties. Each substrate bag will uniquely tagged and randomly assigned to one of 9
test tanks within the mobile research trailer. At least 3 substrate bags and trays
will be placed in each test tank containing 350 L of fitered (200 Hm) surface
water. Flowing, filtered surface water will be supplied to the test tanks at a rate
sufficient to achieve 21 tank exchange per hour. The substrate bags and trays
will be acclimated to conditions within the test tanks for 2 12-h prior to
administering a single whole tank treatment of PCL145A SDP. Treatment
concentration (e.g. 0 [control}, 50 or 100 mg/L) will be randomly assigned to each
test tank {n=9) and each lest tank will serve as an exposure replicate (3
replicates per treatment concentration). For each exposure, 9 trays will be
randomly assigned to each of 3 treatment concentration replicates. At
each exposure termination time point (6, 9 and 12-h) three randomly
selected frays will be immediately removed from each treatment replicate,
rinsed with tempered surface water and returned to the wire mesh cages
located in ~ 1 m of water in the lake or river. Within 12 h of exposure
termination the cages will then be relocated and placed in ~ 2 m of water in
the lake or river for a 3-4 week ohservation period.

If sufficient untreated substrate trays remain, an additional exposure will be
cempleted in an identical fashion except that 1) the number of trays per
replicate and exposure duration time point will be adjusted according to
the number of available substrate and 2) the exposures will be conducted
as a bottom layer injection designed to treat the bottom 50% of the water
column within the tank. The injection design, number of trays and
exposure durations tested will be recorded in the study files.

After 3-4 weeks (dependent on temperature) the cages will be removed from the
water body and mussels enumerated for survival. After enumeration all test
animals will be euthanized.

5.2 Water Chemistry

5.2.1 Dissolved oxygen: Dissolved oxygen will be measured and recorded
in each exposure tank during the acclimation and exposure periods.
Dissolved oxygen will be measured and recorded af least once
during the acclimation period and at least twice during the exposure
period with the last measurement observed < 30 minutes prior to
exposure termination (UMESC SOP AEH 394 or equivalent).

3.2.2 Temperature: Temperature will be measured and recorded in each
exposure tank during the acclimation and exposure period.
Temperature will be measured and recorded at least once during the
acclimation period and at least twice during the exposure period with
the last measurement observed < 30 minutes prior to exposure
termination.

5.2.3 pH: pH will be measured and recorded in each exposure tank during
the acclimation and exposure period. pH will be measured and
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recorded at least once during the acclimation period and at least
twice during the exposure pariod with the last measurement
observed = 30 minutes prior to exposure termination (UMESC SOP
AEH 335 or equivalent).

5.2.4 Hardness: Hardness will be measured and recorded prior to
exposure initiation in each headbox (UMESC SOP AEH 712).

5.2.5 Alkalinity: Alkalinity will be measured and recorded prior to exposure
initiation in each headbox (UMESC SOP AEH 706).

5.2.6 Conductivity: Conductivity will be measured and recarded prior to
exposure initiation in each headbox (UMESC SOP AEH 188 or
equivalent),

5.2.7 Ammonia: Samples for total ammonia-nitrogen will be collected at the
termination of the exposure period for each exposure replicate.
Ammonia samples will be filtered through a 0.45 micron syringe filter,
acidified (~pH 2.5) with sulfuric acid and then stored at ~4°C until
analyzed by the UMESC Long Term Resources Monitoring (LTRM) Water
Quality Laboratory using the automated phenate method.

5.3 Disposal: All live mussels at the end of the post-exposure observation period will be
euthanized and disposed by incineration or according to other state or local
requirements.

5.4 Study facilities:
54.1 Test Facility
U.8. Geological Survey, Upper Midwest Environmental Sciences Center
Moabile Research Laboratory
2630 Fanta Reed Rd
La Crosse, Wisconsin 54603
5.4.1.1 Test location: Lake Carlos, MN; Lake Pepin, MN; and Lake Shawano, WI
5.4.1.2 Exposure system: The test system consists of nine 76.2 cm diameter x
91.4 cm deep fiberglass circular exposure tanks in two rows of 4 ar 5
tanks. The tanks are supplied surface water through a pump, filter and
headbox system. Each exposure tank will receive a continuous
supply of water from a headbox during the acclimation period. Each
tank will be uniquely identified to allow for identification treatment type and
replicate number. Coding procedures will be documented in the study
records.

5.4.1.3 Aeration: Supplemental aeration may bhe supplied during the
acclimation period and will not be supplied during the PF-CL145A
SDP exposure period. Use of supplemental aeration will be
documented in the study record,
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5.4.1.4 Water supply: Filtered surface water will be supplied continuously
{~5 Limin) to achieve a ~ tank-volume exchange/h during the
acclimation period. Water supply will be interrupted during the PF-
CL145A SDP exposures.

5.4.1.5 Water discharge: Untreated water will be returned to the surface water
supply source. PFCL145A SDP treated water will be mechanically and/or
carhon filtered and/or collected for dispcsal as required by DNR
regulation,

5.4.1.6 Lighting: Overhead lighting (~16 h light;8 h dark) will be provided.
5.5 Observations:

5.5.1 Mortality: Zehra mussels that are gapping and do respond to factile stimuli by
shell closure will be coded as a mortality. Zebra mussels that have closed
shells or respond to tactile stimuli by shell closure will be coded as alive.

5.6 Treatment administration; -

5.6.1 Treatment: Each treatment will congist of three Pf-CL145A SDP
concentrations (ie: 0 [control], 50 or 100 mg/L A.1} with multiple
exposure durations (6, 9 and 12-h). All treatment concentrations will
have three replicate exposure tanks. A minimum of 3 zebra mussel-
encrusted substrate frays will be bagged and placed in each test
replicate. Randomly selected trays will be removed from each test
repllcate at the end of each exposure duration, rinsed with tempered
surface water and returned to the wire mesh holding cages.

5.6.2 Route of administration: Exposures will be initiated by addition of an
appropriate amount of a Pf-CL145A SDP stock solution. In whole tank
treatments, the tank will be gently mixed to achieve a uniform
distribution of test material. In the bottom injection treatments the
appropriate amount of a PF-CL145A SDP stock solution will be delivered
with a peristaltic pump at ~1/4 of the water column height (~19 em) using
four suspended delivery tubes.

§.6.3 Concentration verification: Concentration will be determined
spectrophotometrically. A standard curve will be prepared using a
known mass of PLCL145A SDP, The absorbance of exposure solutions
will be compared to the standard curve to determine the exposure
concentration. Absorbance will be determined using a
Barnstead/Thermolyne Corporation Model: Turner SP-830 Pius Beckman
spectrophotometer (UMESC SOP AEH 302) or equivalent. Samples
collected during the whole tank treatments exposures will be collected
from the surface of the exposure replicates. Samples collected during
the hottom layer injection exposures will be collected with a peristaltic
pump from the bottom at ~1/4 of the water column height (~19 ¢m) using
four suspended collection tubes. The collected water from each delivery
tube will be pooled for each replicate tank and analyzed for PACL145A
SDP concentration. Congentrations will be verified in each replicate
within 30 minutes of initial dosing and at 3, 6, 9 and 12-h post-dosing.
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Study Mumber: AEH-12-PSEUDO-04
tab book/pes:

File Folder:

Zebra Mussel Survival

Reviawed by:
Verlfledby:

Date!

Date;

Test Organism: Zebra Mussels Applications Type:
Test Chemical: PECLI4SASDP Lot #: 401P12163C and 401P12164C Mix Days Post-Exp:

Test Location:

Exposure Date:

Holding cage GPS Coordinates:

Exposure || Concentration | Number | Number
S le 1D .t
ample Time (1) (mg/L) Alive Dead Comments Date/Initials
Fite Folder: ___/ 9 ltem Number; _{ Page / _ of _/
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Study Number: AEH-12-PSEUDO-04 Reviewed by: Date:
File Folder: Lab book/pgs: Verifled by: Date:

. Zebra Mussel Lengths

Test Organism: Zebra Mussels  Applications Type: Exposure Date:
Test Chemical: Pf-CL145A SDP Lot #: 401P12163C and 401P12184C Mix
Test Location:

= ——
Mussel | Exposure | Conc Shell
|| tength D |
Sample ID Number | Time (h) || tme/L) eng Comments ate hitials
{mm)
File Folder: ___ /9 ltem Number; _ 2 Page ! of !
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Study Number: AEU-12-PSEUDC-04 Reviewed by Date:
Fie Folder: Lab book/pgs: Verified by Date;

Test Chemical Stock Preparation Data Form
Test Chemical Pseudomonas fiurcescens strain 145A
Test Chemical Lot #: 401P12163C and 401P12164C Mix Date Rec'd  7-Aug-12 Exp. Date  21-Jun-12
Tast Organism : zebra mussels Test Location:
Instruments Used:

Weights of Chemical Samples:

Sample ID Sample Waight Comments Date Initials

NOTE; Chemical samples to be stored refrigerated untif used for stock preparation.

Stock Solution Preparation:

Dilution Dilution Exposure
le 1D ith
Sample Volume L) Time Use Time bate Initials
File Folder: __ /9 Item Number: __3 Page_ / of / _
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Appendix 2. Deviations from the Study Protocol

item Number  Report

Number [tem Description of Page
Pages  Number
1 Deviation #1 — Randomization of tank treatment assignment error for Shawano Lake 1 64

whole water body trial
2 Deviation #2 — Randomization of substrate removal from tanks error 1 65
Deviation #3 — Total ammonia-nitrogen water samples not collected at the 6 and 9

3 hour termination during the whole water treatment at Lake Shawano 1 66
4 Deviation #4 — Control exposure tanks not analyzed for concentration verification at 1 67
Lake Carlos
Deviation #5 — No curriculum vitae or signature on the verification page for an
5 L 1 68
incidental data collector
6 Deviation #6 — Removal of Lake Pepin test location 1 69
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United States Department of the Interior

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

MEMORANDUM

Date: November 19, 2013
To: The Record Study Number AEH-12-PSEUDO-04

Subject: Deviation 1 to study AEH-12-PSEUDO-04 “Efficacy of Psetidomonas fitiorescens {Pf-CL145A) SDP
for controlling settled zebra mussels on artificial substrates”

Deviation #1 —~ Randomization of Tank Treatment Assignment Error for Shawano Lake whole water body trial

For unknown reasons the randomization prepared for the experimental tank treatment assignment during
the Shawano Lake whole water body trial was not followed. The treatments were applied repetitively in
chronological order (e.g. tanks 1, 2, and 3 received 0, 50 and 100 mg/L respectively, tanks 4, 5, and 6
received 0, 50 and 100 mg/L respectively, and tanks 7, 8, and 9 received 0, 50 and 100 mg/L respectively).
The tank treatment assignment applied to each tank was verified with stock preparation data (File Folder
07), the water chemistry data (File Folder 11b), and the spectrophotometry data (File Folder 11c).

No adverse impacts are anticipated as a result of this deviation as the test animals (ie: bagged mussel trays)
were randomly assigned to each treatment tank. Additionally, each treatment level was conducted in
triplicate. Any impacts to the study as a result of this deviation will be addressed in the final report,

{4 povid
Date

erry"L, Weber, M.S.
Principal Investigator, UMESC

f!/,f"t/)}

Date

ames A, Luoma, B.A.
Study Director, UMESC

cc: UMESC QAU
lterm Number: ,...22__

File Folder: ___,,__3____ Page 1 of 1
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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: November 19, 2013
Te:  The Record Study Number AEH-12-PSEUDO-04

Subject: Deviation 2 to study AEH-12-PSEUDO-04 “Efficacy of Pseudomonas fluorescens (PCL145A) SDP
for controlling settled zebra mussels on artificial substrates”

Deviation #2 — Randomization of Substrate Removal from Tanks Error

Due toc a pregramming and prec print error, the randomizations generated for the removal of substrates from
exposure tanks 5, 7 and 9 for each trial (i.e., whole water body and bottom injection application for each
testing location) were the same as the randomizations prepared for exposure tank 2 {i.e., the data for tank 2
was printed in error for tanks 5, 7 and 9) frem each individual trial. Therefore at 6, 9 and 12 h post-dosing
initiation, treated substrates were removed from the same location in exposure tanks 2, 5, 7 and 9.

No adverse impacts are anticipated as a result of this deviation as the test animals (ie: bagged mussel trays)
were randomly assigned to each treatment tank. Additionally, each treatment level was conducted in
triplicate and was randomly assigned to the exposure tanks. Any impacts fo the study as a result of this
deviation will be addressed in the final report.

i
Date

ery eber, M.S.
Principal Investigator, UMESC

i)

Date

J , B.A.
Study Director, UMESC

¢ UMESC QAU tem Number:

File Folder: 3 Page 1 of 1

Page 65 of 519



United States Department of the Interior

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

MEMORANDUM

Date: November 20, 2013
To: The Record Study Number AEH-12-PSEUDO-04

Subject: Deviation 3 to study AEH-12-PSEUDO-04 "Efficacy of Pseudomonas fluorescens (PFCL145A) SDP
for controlling settled zebra mussels on artificial substrates”

Deviation #3 — Total ammonia-nitrogen water samples not collected at the 6 and 9 hour termination during the
whole water treatment at Lake Shawano

Section 5.2.7 of study humber AEH-12-PSEUDQ-04 amended protocol entitled “Efficacy of Pseudomonas
fluorescens (PFCL145A) SDP for controlling settled zebra mussels on artificial substrates” states that
“samples for total ammonia-nitrogen will be collected at the termination of the exposure period for each
exposure replicate.”

Previous studies (AEH-11-PSEUDO-01, AEH-11-PSEUDO-02 and AEH-12-PSEUD(-03) demonstrated that
ammonia levels did not appreciably accumulate during 24 hour static treatments of the commercially
produced Pseudomonas flucrescens (P-CL145A).  Additionally, ammonia accumulatlon increases with
degradation and, therefore, the greatest concentration would be at the 12 hour termination. Therefore, total
ammonia-nitrogen water samples were collected only at the 12 hour exposure termination and not at 6 and
9 hour exposure termination times for the whole water treatment at Lake Shawano.

No adverse impacts are anticipated as a result of this deviation as ammaonia levels from the siatic
treatments would be highest at 12 hours. The highest observed un-ionized ammonia concentration at the
12 hour termination of the Lake Shawano whole tank treatment was 0.045 mg/L (Tank 2; 50 mg/L treatment
group), a level that should not cause acute ammonia toxicity. Any impacts to the study as a result of this
deviation will be addressed in the final report.

O
Date

Kergy L. Weber, M.S.
Principal investigator, UMESC

oofs

Daté

B.A.
Study Director, UMESC

cc: UMESGC QAU
item Number: 5

File Folder: 3 Page 1 of 1
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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: November 20, 2013
To: The Record Study Number AEH-12-PSEUDO-04

Subject: Deviation 4 to study AEH-12-PSEUDC-04 “Efficacy of Pseudomonas fluorescens (PFCL145A) SDP
for controlling settled zebra mussels on artificial substrates”

Deviation #4 — Control exposure tanks not analyzed for concentration verification at Lake Carlos

Section 5.8.3 of study number AEH-12-PSEUDO-04 amended protocol entitied “Efficacy of Pseudomonas
fluorescens (PFCL145A) SDP for controlling settled zebra mussels on artificial substrates” states that
“concentrations will be verified in each replicate within 30 minutes of Initial dosing and at 3, 6, 9 and 12-h post-
dosing.”

Water samples from the control exposure tanks were not analyzed for PCL145A concentration during the
Lake Carlos whole water treatment (Tanks 2, 3, and 5) or the Lake Carlos bottom injection treatment (Tanks
3,6 and 7). Samples were analyzed from all treated exposure replicates at 1, 3, 6, 9 and 12 hours for bath
whole water and bottom injections treatments.

No adverse impacts are anticipated as a result of this deviation as a linear, zero intercept standard curve
was created from dilutions prepared from a 2,000 mgfL PFCL145A stock solution in 200 pm filtered Lake
Carlos water and the spectrophotometer was blanked using 200 um filtered Lake Carlos water. Additionally,
all treatment replicates were isclated, static treatments which precluded any cross contamination. Any
impacts to the study as a result of this deviation will be addressed in the finaj report.

/? Ejuiy 3
Date

Prineipal Invest:\gal.orl, UMESC

/e

A Date
J .  BA.
File Folder: 3 Study Director, UMESC

cc: UMESC QAU

kem Number: 69
- Page 1 of 1
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United States Department of the Interior

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

MEMORANDUM

Date: February 10, 2014
To: The Record Study Number AEH-12-PSEUDO-04

Subject: Deviaticn 5 to study AEH-12-PSEUDO-04 “Efficacy of Pseudomonas flucrescens (PCL145A) SDP
for controlling settled zebra mussels on artificial substrates”

Deviation #5 - No curriculum vitae or signature on the verification page for an incidental data collector

Data entries were recorded on “Zebra Musse! Survival" forms {File Folder 14d) by an individual with the initials
“ATNM". The individual was Anna T. Morales, a WI DNR scientist working in Shawano County, Wisconsin. Ms.
Morales only participated in the enumeration of zebra mussels during the Shawano assessment conducted on
October 10, 2012. Ms. Morales worked under the direct supervision of UMESC Biolcgists, only enumerated
three samples, and completed no other study activities. No curriculum vitae or signature on the verification page
were cbtained; attempts to locate Ms. Morales were unsuccessful.

No adverse impacts are anticipated as a result of this deviation and any impacts to the study as a result of
this deviation will be addressed in the final report.

o FEB 2004
Written by Date
Todd J. Severson, B.S.
Bialogist, UMESC

Mrsfooif

Date

oma, B.A.
udy Lirector, UMESC

File Folder: 5

item Numb_er: ki
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United States Department of the Interior

U.8. GECLOGICAL SURVEY
Biclogical Resources Division
Upper Midwest Environmental Sclences Center
2630 Fanta Reed Road
La Crosse, Wisconsin 54603

MEMORANDUM
Date: May 30, 2014
To:  The Record Study Number AEH-12-PSEUDO-04

Subject: Deviation 8 to study AEH-12-PSEUDO-04 "Efficacy of Pseudomonas flucrescens (PFCL145A) SDP
for confrolling settled zebra mussels on arfificial substrates”

Deviation #6 — Remcval of Lake Pepin test location

Awide spread die-off of Dreissena polymorpha (zebra mussels) in the Upper Mississippi River system
resulted in the need to cancel test exposures at Lake Pepin in Minnesota. Zebra mussel test animals were
unavailable, with extremely few animals being found within approximately 5 river miles of the proposed test
site. Exposures were successfully completed at two locations (Lake Carlos, Minnesota and Shawano Lake,
Wisconsin), which resulted in sufficient data collection.

There were no adverse impacts as a result of this deviation as sufficient data was collected during the two
exposures conducted to provide robust and scientifically defensible conclusions.

30)\4 Wi
Date

Kerry L Weber, M.S.
Principal Investigator, UMESC

/o footd

"Date

mes A. Luoma, B A,
Study Director, UMESC

File Folder: 5 8
Item Number:

Page 1 of 1
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Appendix 3. Randomization Assignments

item Number  Report

Number [tem Description of Page
Pages  Number
SAS generated random assignment of treatment to experimental tank (Lake Carlos;
1 4 71
whole tank treatment)
2 SAS generated random assignment of trays to test tank/position (Lake Carlos; whole 8 75
tank treatment)
SAS generated random assignment of substrate removal from tanks (Lake Carlos;
3 30 83
whole tank treatment
SAS generated random assignment of treatment to experimental tank (Lake Carlos;
4 o 4 113
bottom injection treatment)
5 SAS generated random assignment of trays to test tank/position (Lake Carlos; bottom 8 117
injection treatment)
SAS generated random assignment of substrate removal from tanks (Lake Carlos;
6 L 30 125
bottom injection treatment
SAS generated random assignment of treatment to experimental tank (Lake Shawano;
7 4 155
whole tank treatment)
SAS generated random assignment of trays to test tank/position (Lake Shawano; whole
8 8 159
tank treatment)
SAS generated random assignment of substrate removal from tanks (Lake Shawano;
9 30 167
whole tank treatment
SAS generated random assignment of treatment to experimental tank (Lake Shawano;
10 L 4 197
bottom injection treatment)
SAS generated random assignment of trays to test tank/position (Lake Shawano;
11 L 8 201
bottom injection treatment)
12 SAS generated random assignment of substrate removal from tanks (Lake Shawano; 30 209

bottom injection treatment
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Efficady bf' Pseudomonas fluorescens (Pf-CL145A)For controlling zebra mussesl on artifical substrat 1

AEH-12-PSEUDC-0D4
Random assignment of treatment to experimental tanks 5ﬁhﬂéb
Treatment Location/type: Lake Carlos - whole water body F~
Obs block tank X tankn trt
AEH-12-PSEUDO0-04

1 1 3 0.042186 Tank 3 control

2 1 4 0.046861 Tank 4 60

3 1 7 0.24380 Tank 7 100

4 1 5 0.34598 Tank 5 control

5 1 1 0.45411 Tank 1 50

6 1 6 0.55661 Tank 6 100

7 1 2 0.68773 Tank 2 control

8 1 8 0.83316 Tank 8 50

9 1 9 0.89124 Tank 9 100

File Foider: 1o Hem Number: | Page | of 4

ol
Analysis performed by J. Lifohe sAs version 9.2 08;59 11AUGi2
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JRE Ak ek ek ek kAR R AN KRR ARG R I IR R AR I IR R Rk bk kR kAN AR KA KA A R I kA AR R E kN

* Study Number : AEH-12-PSUEDO-04

*  Study Director: Jim Luoma

* date oreated ! 11 August 2012 - JAL §L

¥ Verified by: _ (Pate: } page __ of ____ AEH-12-PSEUDO-04

*  Random allocation of treatment to tank.sas
*\(-**k**&************ilk***w*********k*******w***i*****k*xkttk*t*i*****/

OM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AMD CUTPUT
FOOTNOTET 'Analysis perfermed by J. Lucma SAS version ' &SYSVER ASYSTIME &SYSDATE;
options /*1s=88 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosources;

/*Random assignment of treatment to experimental tanks*/
f*Location/exposure type: Lake Carlos - whole tank axposure*/
data fish;
do block = 1 to 1 by 1}
do tank = 1 to 8 by 1;
X = ranuni(-1};
output;
end;
end;
run;
data fish2; set fish;
if block = 1 and tank = 1 then tankn = 'Tank 1';
if block = 1 and tank = 2 then tankn = 'Tank 2';
if block = 1 and tank = 3 then tankn = 'Tank 3'}
if block = 1 and tank = 4 then tankp = 'Tank 4';
if block = 1 and tank = 5 then tankn = 'Tank 5';
if block = 1 and tank = 6 then tankn = 'Tank 6';
if block = 1 ard tank = 7 then tankn = *Tank 7';
if block = 1 and tank = 8 then tankn = 'Tank 8';
if block = 1 and tank = 9 then tankn = 'Tank 9';

rln;
prac sort data=fish2;
by block x;

run;

data assign_trit_fish; set fish2;
if _n_ =1 then trt = 'control';
if _n_ =2 then trt = '50';
if _n_ =3 then trt = '100';
if _n_ =4 then trt = 'control’';
if _n_= 5 then trt = '50';
if _n_ =6 then trt = '100°;
if _n_ = 7 then trt = 'control';
if _n_ =8 then t~t = '50"';
if _n_ = 9 then trt = '100';
run;
proc print cata= assign_trt_fish;
titlel h=2 'Efficacy of Pseudomonas flucrescens (PF-CL145A)for ConLPolllng zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDD-04';
title3 h=1 'Random assignment of treaiment to expe~imental tanks';
titled h=1 'Treatment Location/type: Lake Carlos - whole water body'; Page o of “
run;
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334 * date created : 11 August 2012 - JAL gfufi-

336 * Verified by: (Date: ) Fh page __ of
336 * Random allocation of treatment to tank.sas

337 *\k*kk*k**k****ir**k**w***********‘kw***k***i«ik*tt‘kt*fr**********ﬁ*******/ AEH'12'PSEUDO'04
338 DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

339

340 FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE ;

WARNING: The FOOTNOTE statemert is ambiguous due to invalid options or unquoted Text.

341

342 options /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate nosource?;

343

344 j*Random assignment of treatment to experimental tanks*/

346 /*Location/exposure type: Lake Carlos - whole tank exposure*/

348 data fish;

347 do block = 1 to 1 by 1;

348 do tank = 1 to 8 by 1;

349 x = ranuni{-1};
350 output;

351 and;

3562  end;

383 run;

NOTE: The data set WORK.FISH has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

354 data fish2; set fish;
3855  if block = 1 and tank = 1 then tankn = 'Tark 1';
3586 if block = 1 and tank = 2 then tankn = 'Tank 2';

357 it bleck = 1 and tank = 3 then tankn = 'Tank 3';

358 if block = 1 and tank = 4 then tankn = 'Tank 4';

369 if block = 1 and tank = 5 then tankn = 'Tank &';
360 if block = 1 and tank = 6 then tankn = 'Tank &';
361 if block = 1 and tank = 7 then tankn = 'Tank 7';
362 if block = 1 and tank = 8 then tankn.= 'Tank 8';
363 it block = 1 and tank = g then tankn = ‘Tank 9';
364 run;

NOTE: There were 9 observations read from the data set WORK.FISH.
NOTE: The data set WCRK.FISHZ has 8 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 seconds

365 proc sort data=fish2;
366 by block x;
387 run;

NOTE: There were 9 observations read from the ¢ata set WORK.FISH2,
NOTE: The data set WORK.FISHZ has 9 observations and 4 variahles.

NOTE: PROCEDURE B0ORT used (Total process time): Page 3 of Y
real time 0.01 seconds .
cpu tine 0.01 seconds
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368
369 data assign_tri_fish; set fish2;

370 1T _n_ =1 then trt = 'control'; 12-PSEUDO-
371 if _n_. =2 then trt = '50'; AEH12-PS 04
372 Lf _n_ =3 then trt = ‘100';

378 if _n_ = 4 then trt = 'control';

I o

374 if _n_ =56 then trt = '50';
378 if _n_ =6 then trt = '100"';
376 if _n_ =7 then trt = 'control';

377 if _n_ = 8 then trt = '50';
378 if _n_ = 9 then trt = '100';
379 run;

NOTE: There were 2 observatiors read from the data set WORK,FISH2,
NOTE: The data set WORK.ASSIGN_TAT_FISH has 9 observations and 5 variables,
NOTE: DATA statement used (Totgl process timej:

real time 0.03 seconds

cpu time 0.03 seconds

380 proc print data= assign_trt_fish;

381 titletl h=2 'Efficacy of Pseudomonas fluorescens (PF-GL145A)for controlling zebra mussesi on
3811 artifical substrates';

382 title2 h=1.5 'AEH-12-PSEUDD-04';

363 title3 h=1 'Random assignment of treatment to experimental tanks';

384 titled h=1 'Treatment Location/type: Lake Carlos - whole water -body';

385 run;

MOTE: There were @ ohservations recad from the data set WORK.ASSIGN_TRT_FISH.
NOTE: PROCEDURE PRINT used (Total process time):

regl time 0,01 seconds
cpu time 0.01 seconds
g/hﬁl
g

FFa__ Y
temNo. _\___
Pg 4 _ of 4
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Efficacy of.Psuedomonas fluorescens (Pf-CL146A}SDP for controlling zebra mussels on artifical & 1
AEH-12-PSUEDO-04 g/!'h"

Random assignment of trays to test tank/position "
Test Location/type = Lake Carlos/whols water tank treatment -

AEH-12-PSEUDO-04

Ohs ;",.{‘Guﬂd e PO awposition tank X _row_ tankn 5’,7 R H

1 1 2 3 .2 0.01581 ] \op3 e

2 1 1 1 5 0.01848 A SA1

a3 1 3 3 3 0.01856 c 3C3 Frished

4 1 3 2 9  0.02608 c 802 |30k

5 1 2 2 7 0.02978 B “7B2

6 1 3 1 7 0.03708 c STCI

7 1 i 3 2 0.06534 A <273

8 1 2 3 8 0.08637 B 883

9 1 1 2 ] 0.09121 A gAz

10 1 1 2 2 6.13514 A 1A2+

1 1 1 2 7 0.14899 A TAZ

12 1 1 2 2 0.14907 A 32",

13 1 3 1 g 0.22154 c act

14 1 2 3 ‘6 0.22497 B 6B3

15 1 2 1 7 0.23740 B 7B

16 1 1 3 '5 0.24308 A <5AB -

17 1 3 3 8 0.24872 ¢

18 1 2 3 1 0.24915 B

18 1 1 2 .8 0.25031 A

20 1 1 2 5 0.27193 A

21 1 1 3 7 0.27954 A

22 1 1 3 1 0,31228 A

23 1 3 3 9, 0.31388 ¢

24 1 1 3 ' 0.32192 A

25 1 1 1 7 0.32805 A

26 1 3 1 2 0.33235 c

27 1 3 2 4 0.34771 c

28 1 2 1 1 0.35529 B

29 1 3 1 g 0.35723 c

30 1 1 1 4 0.36690 A

31 1 1 1 3 0.37178 A

32 1 1 3 9 0.36632 A

33 1 1 1 2 0.39205 A

34 1 3 1 | 0.40328 o

35 ] 1 1 9 0.41738 A

36 1 3 3 6 0.41888 c

a7 1 2 1 3 0.42874 B

38 1 1 2 8 0.45675 A

39 1 3 1 3 0.45037 c

40 1 3 3 4 0.48106 c

41 1 2 3 3 0.50277 B

42 1 2 2 8 0.5127¢ B

43 1 3 1 4 0.52493 C

44 1 3 a 5 0.53590 C

45 1 2 2 3 0.558885 B

46 1 2 3 7 0.57234 B

OO < S <
Analysis performed by J. Luoma SAS version 9.2 10:48 11AUG1Z Page l of ~
Fiie Foider: ___ﬂ_“;__—. ttem Number: _ 2
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Efficacy of Psuedomonas fluorescens (Pf-CL1454)SDP for controlling zabra mussels on artifisal g 2
AEH-12-PSUEDO-04

Randem assignment of trays to test tank/positicn

Test L;‘,.’gff?;:‘}?“!;g’ff?ﬁ E_?E‘e Garlos/whole water tank treatment j‘*/,[hL S

B

QObs round row position ‘tank X _row_ tankn ARH-12-PSEUDO-04
47 1 3 2 7 0.58035 c 762

A8 1 1 3 8 0.60064 A BAS.

49 i 2 2 4 0.60112 B -4B2?

50 1 2 2 - B C.64895 B 6B2 "

51 1 1 1 1. 0.65358 A AT

52 1 1 1 8 0.85971 A BA1?

53 1 3 2 3 0.68120 ¢ ace:

54 1 1 2 3 0.68828 A BAL

55 1 3 1 8 0.68878 ¢ BC1:

56 1 2 2 2 0.69821 B 2B2.

57 1 2 3 9 0.70845 B 8B3..

58 1 3 2 . 0.71981 ¢ 8027

59 1 a 2 2 0,720917 c 2c2:

60 1 2 2 1 0.73674 “B 1B

61 1 3 1 5 0.74149 ¢ “5C1- -

62 1 2 2 .8 0.74507 B <982

83 1 3 2 | 0.75868 ¢ 102

64 1 3 a 1 0.77048 ¢ 163,

5 1 2 3 .4 0.77569 B 483 . J
66 1 2 1 5 0.78253 B .5B'1

67 1 3 3 2 0.76719 ¢ :£C3 _
68 1 2 3 5 0.8148B1 B L 5B §
89 1 2 1 -8 0.84781 B AB1.

70 1 1 3 6 0.85703 A . BAZ"

71 1 2 2 5 0.87137 8 15B2.

72 1 2 1 "6 0.88624 B 8B1

73 1 1 3 3 0.89142 A aA3

74 1 1 1 <] 0.89950 A BAI™Y

75 1 3 2 8 0.91486 c 2

76 1 3 2 5 0,93631 Cc

77 1 2 1 4 0.94092 B 481 .,

78 1 3 3 7 0.97448 c 703"

79 1 1 2 4 0.97604 A AAB T

80 1 2 1 9 0.96208 B 9B

81 1 2 1 2 0.98594 B 2B1

y
'y
. X Page 2 0'__8.__
Analysis performed by J. Lucma SAS version 9,2 10:48 11AUG12
NS - TN
Sedmubt maslt e eesenanene - IO Y

A S —
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/kfc**l:**k****k****k**k*i******k**#i LR LA L L R R R T T ]

*  Study Mumber @ AEH-12-PSUEDO-04

* Study Directer: Jim Luoma
¥ date created : AUGUST 11, 2012 - JAL §=” AEH-12-PSEUDO-04
* Verified by: (Date: ) page of

* Random allocation of trays tc tank.sas
****‘k‘kt*"t***‘l******k******'ﬁ***‘k*****’r*********i*k"*****‘kk******i’*****/

OM 'LOG; CLZAR; OUTPUT; GLEAR;'; * CLEAR LOG AND QUTPUT;
FOOTNCTE1 ‘Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE
options f*1s=85 ps=4C0 Tormdlim='.' */ pageno = 1 nocenter nodate nosource2;

{*Randon distribution of trays to experimental tanks*/
/* tanks 1 to 9 = tank 1 row A,B,C, each row has 3 positions (ie: Tank 1 row A position 1, 2, or 3, 0
round = distribution round, place one tray in the assigned position (@ per test replicate - 3 for

i*****#*!******i****k***‘h*******'k‘k**Y(*‘k****-lr***'h***'k'ki‘***k**!r******iii*'*w***ki*k***********‘k****h*****

f*Locdtion and exposure type: Lake Carlos - Whole tank treatment*/
data glochidia;
do round = 1 to 1 by 1;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1;
do tank = 1 to 9 by 1;
X = ranuni(-1);

output;

end;

end;

end;

end;
run;
data glechidiadist; set glochidia;
if row = 1 then _row_ = 'A';
if row = 2 then _row_ = 'B';
if row = 3 then _row_ = 'G';

if row = 1 and tank = 1 and position = 1 then tankn = '"1A71*;
if row = 1 and tank = 1 and position = 2 then tankn = '1A2';
if row = 1 and tank = 1 and position = 8 then =ankn = '1A3';
if rew = 2 and tank = 1 and position = 1 then tankn = '"{1Bi';
if row = 2 and tank = 1 and position = 2 then tankn = '1B2';
if row = 2 and tank = 1 and position = 3 then tankn = ‘1B3';
if row = 3 and tank = 1 and positior = 1 then tankn = '1C1';
if row = 3 and tank = 1 and positicn = 2 then tankn = *1C2';
1f row = 3 and tank = 1 and position = 3 then tankn = '163';
if row = 1 and tank = 2 and position = 1 then tankn = '2A1';
if row =1 and tank = 2 and position = 2 then tankn = '2A2';
if row = 1 and tank = 2 and position = 3 then tankn = '2A3';
if row = 2 and tank = 2 and posilion = ! then tankn = '281';
if row = 2 and tank = 2 and position = 2 then tankn = '2B2';
if row = 2 and tank = 2 and pesition = 8 then tankn = '283';
if row = 3 and tank = 2 and position = 1 then tankn = '2¢1';
if row = 3 and tank = 2 and position = 2 then tankn = '2G2';
if row = 8 and tank = 2 and position = 3 then tankn = '203';
if row = 1 and tank = 3 and pesition = 1 then tankn = '3A1';
if row = 1 and tank = 3 and position = 2 then tankn = '3A2';

Page 5 of ]
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if row = 1 and tank = 3 and position = 3 then tankn = '3A3';
if row = 2 and tank = 3 and position = 1 then tankn = '3B1';
if row = 2 and tank = 3 and positlon = 2 then tankn = '3B2':
if row = 2 and tank = 3 and position = 3 then tankn = '3B3'; AEH-12-PSEUDO-04
if row = 3 and tank = 3 and position = 1 then tankn = '301';
if row = 3 and tank = 8 and pesition = 2 then tankn = '3¢2';
if row = 3 and tank = 8 and position = 3 then tankn = '3G3':
if row = 1 and tank = 4 and pesition = 1 then tankn = '4A1';
if row = 1 and tank = 4 and. position = 2 then tankn = '4A2';
if row = 1 and tank = 4 and position = 3 then tankn = ‘4A3';
if row = 2 and tank = 4 and pesition = 1 then tankn = '4B1';
if row = 2 and tank = 4 and position = 2 then tankn = '4B2';
if rew = 2 and tank = 4 and position = 3 then tankn = '4B3';
if row = 3 and tank = 4 and position = 1 then tankn = '4C1';
if row = 3 and tank = 4 and position = 2 then tapkn = '4C2';
if row = 3 and tank = 4 and positicn = 3 then tankn = '4C3')
if row = 1 and tank = & and position = 1 then tankn = 'BA1’;
if row = 1 and tank = 5 and position = 2 then tankn = 'g6A2';
if row = 1 and tank = 6 and position = 3 then tankn = '5A3';
if row = 2 and tank = B and position = 1 then tankn = '681';
if row = 2 and tank = 8 and position = 2 then tankn = 'sB2';
if row = 2 and tank = 5 and position = 3 then tankn = 'G5B3';
if row = 3 and tank = & and position = 1 then tankn = '501;
if row = 3 and tank = 5 and position = 2 then tankn = '502';
if row = 3 and tank = & and position = 3 then tankn = '5C3';
if row = 1 and tank = 6 and position = 1 then tankn = '6A1";
if row = 1 and tank = 6 and position = 2 then tankn = '6A2';
if row = 1 and tank = 8 and position = 3 then tankn = '6A3';
if row = 2 and tank = & and position = 1 then tankn = '6Bt'}
if row = 2 and tank = 6 and position = 2 then tankn = '6B2';
if row = 2 and tank = & and position = & then tankn = '6B3';
if row = 3 and tank = 6 and position = 1 then tankn = '6C1';
if row = 3 and tank = B and position = 2 then tankn = '6C2';
if row = 3 and tank = & and position = 3 then tankn = '6C3';
if row = 1 and tank = 7 and position = 1 then tankn = '7A1';
if row = 1 and tank = 7 and position = 2 then tankn = '7A2';
if row = 1 and tank = 7 and position = 3 then tankn = '7A3';
if row = 2 and tank = 7 and position = 1 then tankn = '7B1';
if row = 2 and tank = 7 and position = 2 then tankn = '7B2';
if row = 2 and tank = 7 and position = 3 then tankn = '7B3';
if row = 8 and tank = 7 and pasition = 1 then tankn = '7¢1';
it row = 3 and tank = 7 and positicn = 2 then tankn = '7C2';
if row = 3 and tank = 7 and position = 3 then tankn = '7C3';

if row = 1 and tank = 8 and position = 1 then tankn = '8A1';
if row = 1 and tank = 8 and position = 2 then tankn = '8A2';
if row = 1 and tank = 8 and position = 3 then tankn = 'BA3';

if row = 2 and tank = 8 and position = 1 then tankn = '8B1‘;
if row = 2 and tank = B apd position = 2 then tankn = '8B2';
if row = 2 and tank = 8 and position = 3 then tankn = '8B3';
if row = 3 and tank = 8 and position = 1 then tankn = '8C1';
1f row = 3 and tank = 8 and position = 2 then tankn = 'st2';
i¥ row = 3 and tank = 8 and position = 3 then tankn = '8C3';
if row = 1 and tank = 9 and position = 1 then tankn = '9A1‘; '
if row =1 and tank = 9 and position = 2 then tankn = '9A2'; Page \ of %

if row = 1 and tank = 9 and position = 3 then tankn = '9A3';
if row = 2 and tanx = 8 and position = 1 then tankn = '9B1';
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if row = 2 and tank = 9 and position = 2 then tankn = '9B2';
if row = 2 and tank = 9 and pesition = 3 then tankn = '983';
if row = 3 and tank = 9 and position = 1 then tankn = '9¢1';
if row = 3 and tank = 9 and pesition = 2 then tankn = '9C2';
if row = 3 and tank = g and position = 8 then tankn = '9C3'; AEH-12-PSEUDO-04
Run;
proc sort data= glochidiadist;
by round x;
run;
proc print data = glochidiadist;
titlel h=2 'Efficacy of Psuedomonas flucrescens (Pf-CL145A)SDP for controlling zeosra wussels on artif
title2 h=1.5 'AEH-12-PSUEDO-04';
titled h=1 'Random assignment of trays to test tank/position';
title4 h=1 'Test Location/type = Lake Carlos/whole water tank treatment';

run;
Shifi
S

Page 5 Of._%_
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1030
1031
1032
1033
1034
10356
1036

* date created : AUGUST 11, 2012 - JAL
*  Verified by: (Date: ) j%“/ page of
* HRandom allocation of irays to tank.sas

*****k*******k*******t*********i*t**kwx*ﬂ**ﬁ*kﬂ****k**kk****k***w****l

UM 'LCG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OQUTPUT;

AEM-12-PSEUDO-04

FOOTNOTE1 'Analysis performed by J, Luoma SAS version ' &S5YSVER &SYSTIME &SYSDATE;

WARNING: The FOOTNOTE statement is ambigucus due to invalic options o~ ungquoted text,

1037
1038 .
1039
1040
1041
10411
1042
10421
1043
1044
1044!
1045
1048
1047
1048
1049
1050
1061
1052
1063
1064
1085
1066
1057
1058

NOTE:
NOTE:

1069
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074

optiong f*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate ncsource?;

/*Randen distribution of trays to experimental tanks*/
/* tanks 1 tc 9 = tank 1 row A,B,C, each row has 3 positions (ie: Tank 1 row A position 1,
2, or 3, etc)

round = distribution round, place one tray in the assigned position (9 per test
replicate - 3 Tfor each exposure duration) */

I*k**'k1‘*@(*****k‘h*w****'k\k****k**********k**k****-A\(—**k****s\k***i**de*****-‘*k*******w**kk*k**ﬁ*

ek dede kAt sk o |

{*Location and expecsure type: Lake Carlos - Whole tank treatment*/
data glochidia;
do round = 1 t0 1 by 1;
do row = 1 tec 8 by 1;
do position = 1 to 3 by 1;
do tank = 1 to 9 by 1;

X = ranuni(-1);

output;

end;

end;
end;
end;
run;

The data set WORK.GLOCHIDIA has 81 observations and 5 variablas.
DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

data glechidiadist; set glochidia;

if row =1 then _row_= 'A';
if row = 2 thah _row_= 'B';
if row = 3 then _row_ = 'C';
if row = 1 and tank = 1 and position = 1 then tankn = '1A1';
if row = 1 and tank = 1 and position = 2 then tankn = '1A2';
if row =1 and tank = 1 and position = 3 then tapkn = '1A3';

if row = 2 and tank = 1 and position = 1 then tankn = '1B1°';
if row = 2 &nd tank = 1 and pesition = 2 then tankn = 'iB2';
if row = 2 and tank = 1 and position = 3 then tankn = '{1B3';
if row = 3 and tank = 1 and position = 1 then tankn = '1C1';
if row = 3 and tank = 1 and pesition = 2 then tankn = "{102';
if row = 3 and tank = 1 and pcsition.= 3 then tankn = '1G3'; Page tJ of ??
if row = 1 and tank = 2 and pesition = 1 then tankn = '2A1';
if row = 1 and tank = 2 and position = 2 then tankn = '2a2';
if row = 1 and tank = 2 and position = 3 then tankn = '2A3';
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1075 if row = 2 and tank = 2 and position = 1 then tankn = '2B1 ;

1076 if row = 2 and tank = 2 and pesition = 2 then tankn = '2B2';

1077 if row = 2 and tank = 2 and position = 3 then tankn = '2B3';

1078 if row = 3 and tank = 2 and position = 1 then tankn = '2¢1'; AR

1079 if row = 3 and tank = 2 and pcsition = 2 then tankn = '202'; 112?PSEHJDCL04
1080 . if row = 3 and tank = 2 and position = 3 then tankn = '2G3';

1081 if row = 1 and tank = 3 and position = 1 then tankn = '3A1':
1082 if row = 1 and tank = 3 and position = 2 then tankn = '8a2';

{083 if row = 1 and tank = 3 and position = 3 then tankn = '3A3';

1084 if row = 2 and tank = 3 and pesition = 1 then tankn = '3B1;

1085 if row = 2 and tank = 3 and position = 2 then tankn = '332';
1086 if row = 2 and tank = 3 and position = 3 then tankn = '3B3';
1087 if row = 3 and tank = 3 and position = 1 then tankn = '3C1';
1088 if row = 3 and tank = 3 and position = 2 then tankn = ‘3C2';
1089 if row = 8 and tank = 3 and pesition = 3 then tankn = '3C3';

7080 if row = 1 and tank = 4 and positicn = 1 then tankn = '4A1';
1091 if row = 1 and tank = 4 and position = 2 then tankn = '4A2';

1092 if row = 1 and tank = 4 and position = 3 then tankn = '4A3';

1093 if row = 2 and tank = 4 and position = 1 then tankn = '4B1';

1094 if row = 2 and tank = 4 and position = 2 ‘then tankn = '482';
1095 if row = 2 and tank = 4 and position = 3 then tankn = '4B3';
1096 if row = 3 and tank = 4 and positior = 1 then tankn = '4G1';
1097 if row = 3 and tank = 4 and positicn = 2 then tankn = '4C2';
1098 if row = 3 and tank = 4 and position = 3 then tankn = '4C3';

1099 if row = 1 and tank = 5 and position = 1 then tankr = '5A1';
1120 if row = 1 and tank = 5 and position = 2 then tankn = '5A2’;

1101 if row = 1 and tank = & and position = 3 then tankn = '5A3';

102 if row = 2 and tank = 5 and position = 1 then tankn = 'BB1"';

1103 if row = 2 and tank = 5 and position = 2 then tankn = '5B2';:
1104 if row = 2 and tank = 6 and position = 3 then tankn = '583';
1108 if row = 3 and tank = 5 and pesition = 1 then tankn = &G1';
1108 if row = 3 and tank = 5 and positicn = 2 then tankn = '5C2';
1107 if row = 3 and tank = 5§ and position = 3 then tankn = '&C3';

1108 if row = 1 and tank = 6 and position = 1 then tankn = '6A1';
1108 if row = 1 and tank = 6 and position = 2 then tankn = 'BA2';

1110 it row = 1 and tank = 6 and pesition = 3 then tankn = '6A3';

1111 if row = 2 and tank = 6 and position = 1 then tankn = '6BE1';

1112 if row = 2 and tank = 6 and position = 2 then tankn = '€B2';
1113 if row = 2 and tank = & and positicn = 3 then tankn = '6B3';
1114 if row = 3 and tank = 6 and position = 1 then tankn = '6C1';
1118 if row = 3 and tank = 6 and positior = 2 then tankn = '8C2’;
1116 it row = 3 and tank = € and positicn = 3 then tankn = '6C3';

1117 iF row = 1 and tank = 7 and positdon = 1 then tankn = '7A1"';
1118 if row = 1 and tank = 7 and position = 2 then tankn = '7A2';

1119 if row = 1 and tank = 7 and pesition = 3 then tankn = '7A3';

1120 if row = 2 and tank = 7 and position = 1 then tankn = '7B1';

1121 if row = 2 and tank = 7 and position = 2 then tankn = '7B2'

1122 if rew = 2 and tank = 7 and position = 3 then tankn = '7B3';

1128 it row = 3 and tank = 7 and position = 1 then tankn = '7G1';

1124 if row = 3 and tank = 7 and position = 2 then tankn = '7C2';

1125 it row = 3 and tank = 7 and position = 3 then tankn = '703‘;

1126 if row = 1 and tank = 8 and position = 1 then tankn = 'BA1':

1127 if row = 1 and tank = & and position = 2 then tankn = '8a2'; Page 7 Of__j?
1128 if row = 1 and tank = 8 and pesition = 3 then tankn = 'S8A3'; T B
1129 if row = 2 and tank = 8 and position = 1 then tankn = '8B81';

1130 if row = 2 and tank = 8 and position = 2 then tankn = '8B2';
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1181 if row = 2 and tank = 8 and positicn = 3 then tankn = '8B3';

1132 if row = 3 and tank = 8 and position = 1 then tankn = '8C1 ;
1133 if row = 3 and tank = 8 and position = 2 then tankn = '8C2'; .
1134 if row = 3 and tank = 8 and pasition = 3 then tankn = 'ac3';  AEH-12-PSEUDO-04

1135 1T row = 1 and tank = 8 ard position = 1 then tankn = '9Al1';
1138 Lf row = 1 and tank = 9 and position = 2 then tankp = '9A2';

1137 if row = 1 and tank = 9 and position = 3 then tankn = '9A3';

1138 if row = 2 and tank = 8 and pesition = 1 then tankn = '9g81':

1139 if row = 2 and tank = 9 and position = 2 then tankn = '9B2';
1140 if row = 2 and tank = 9 and position = 3 ther tankn = '0B3*%;
1141 if row = 3 and tank = 8 and position = 1 then tankn = '9C1';
142 if row = 3 and tank = 9 and position = 2 then tankn = '9C2';
1143 if row = 3 and tank = 9 and position = 3 then tankn = '9G3';
1144  Runj;

NOTE: There were 81 observations read from the data set WORK.GLOCHIDIA.
NOTE: The data set WOSK.GLOGHIDIADIST has 81 observations and 7 variables.
NOTE: DATA statement used (Total process time):

rezl time 0.07 seconds

cpu tims 0.07 seconds

1146 proc sort data= glochidiadist;
1146 by round x;
1147 run;

NOTE: There were 81 ohservations read from the data set WORK.GLOCHIDIADIST.
NOTE: The data set WORK,GLOCHIDIADIST has 81 chservations and 7 variables.
NOTE: PROGEDURE SORT used (Total process tima):

real time 0.01 seconds

cpu tiwe 0.01 scoonds

1148 proc print data = glochidiadist;

114g  titlel h=2 ‘Efficacy of Psuedomonas fluorescens (Pf-CL148A)SDP for controlling zebra
1148! mussels on artifical substrates';

1150 title2 h=1.5 'AEH-12-PSUEDO-04';

1151 titled h=1 'Random assignment of trays to test tank/position';

1152 title4 h=1 'Test Location/type = Lake Carlos/whola water tank treatment';

1153 run;

MOTE: There were 81 observaticons read from the data set WORK.GLOCHIDIADIST.
NOTE: PROCEDURE PRINT used (Teotal process time):

real time 0.01 seconds
cpu time 0.01 seconds

gf/i\!i -
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Efficacy of Pseudomonas fluorescens (Pf-CL14BA)for contrelling zebra mussesl on artifical substrates

AEH-12-PSEUDO-04 )
Random assignment of substrate removal From tanks #*** TANK 1 #%*w S%}/’“‘

Lake Carlos - Whole water Body Treatment AEH“"Z'PSELHJO-OA;

0bs row  position "o tankn  trt
1 2 2 0.02218 iz 6h
2 1 a 0.16367 1A3 6h
3 1 2 0.21372 1A2 8h
a 3 1 0.27213 161 8h
5 1 1 0.29050 1A1 9h
8 2 1 0, 60999 1B1 gh
7 3 3 0.61991 163 12
8 3 2 0.95789 162 12
9 2 3 0.95846 183 12

. ) o
,Eliﬂfolbér,:mﬁ > 9psq ltem Number: 2 ﬁ fﬂ‘w
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Analysis performed by J. Luoma SAS version

8.2 10:20 13AUG12

Efficacy of Pseudomonas fluorescens (Pf-CL145A)Ffor controlling zebra mussesl on artifical substrates
AEH-12-PSEUDD-04

T
Random_ assignment of substrate removal fram tanks *** TANK 2 #x*

Lake Carlos -

Gbs

WE NGO =

row

N — WM W o=

¥

whole water Body Treatment

position

P R U R T R

FrnmTS———

eped

X

0.05116
0.15754
0.19038
0.208438
0.38230
0.63280
0.73826
0.86034
0.87946

tankn

2B2
2A1
201
2A3
263
283
202
2A2
281

trt

6h
6h
6h
9h
9h
Sh
12
12
12

<ah b el
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Analysis performed by J. Luoma SAS version 9.2 10:20 13AUGI2

Efficacy of Pseudomonas fluorescens (Pf-CL145A)Tor controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks **% TANK 3 ###

Lake Carlos - Whole water Body Treatment

Obs

0 0~ MU AW N =

row

= NN = ONn =

[

o

position

™R = &AM a o @

Ba9

X

0.05037
0.20055
0.37245
0.38436
0.41454
0.54343
0.54506
0.65481
0.86888

tank

3C3
aal
381
3Gz
3A3
3B3
301
382
3A2

n trt

6h
gh
6h
8h
Bh
gh
12
12
12
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Analysis performed by J. Luoma BAS version 9.2 10:20 13AUG1Z AE"H»?"PSFUDO 04

Efficacy of Pssudomonas fluorescens (PFf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK 4 =¥

Lake Cairlos - Whole watdr Body Treatment

Ohs row position % tankn trt
1 3 1 C.10801 4C1 Gh
2 k<] 2 0.11324 ac2 Bh
a 2 2 0.23268 4B2 Bh
4 1 3 0.29166 4A3 gh
8 1 1 0.61787 4A1 9h
<] 2 3 0.68056 183 8h
7 3 3 0.87818 4C3 12
8 2 1 0.87898 4B1 12
9 1 2 0.99026 472 12

w@%g
Page B of 2250

e Y e, B
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Analysis performed by . -Luoma S8AS version 8.2 10:20 13AUGI2 AE['i“i?-P‘?:EUDO 04

Efficacy of Pseudomonas fluorescens (Pf-CL145A)}for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK 5 *#*

Lake Carlos - Whole water Body Treatment

0bs row position X @tankn tre
1 2 2 0.05116 282 6h
2 1 1 0.15754 2A1 eh
3 3 1 0.19038 261 6h
4 1 3 0.29436 243 ah
5 3 3 0.36230 2c3 gh
6 2 3 0.63280 2B3 gh
7 3 2 0.73826 2c2 12
8 1 2 0.86034 252 12
9 2 1 0.87946 281 12

mm\’/ \f\dw\be@ 5},0,\\;;, be § ot o P 151G L

§e{ D@m\a’nﬂn Ha Qv -rﬁﬁ"”/ e las Il&’%h l,'g,ivkjvt_g
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Wt
SO - T Pege 2  of _@"
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. AEH-12-PSEUDO-04

Analysié’ performed by J. Luoma SAS versicn 9.2 10:20 13AUGI2

Efficacy of Pseudomonas fluarescens (Pf-CL148A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUD)-0D4

Random assignment of substrate removal from tanks *** TANK G *=**

Lake Carles - Whole water Body Treatment

H

Obs row position X . tankn trt
1 1 3 0.13967 BA3 6h
2 3 3 0.18483 BG3 6h
3 1 2 0.22522 B6A2 8h
4 3 1 0.29669 661 9h
5 2 3 0.43557 BB3 gh
6 2 2 0.50443 682 &h
7 3 2 0.,69851 6C2 12
8 1 1 0.76815 B8A1 12
g 2 1 0.83108 6B1 12
"
g
A
of R
Yo opeR Page
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AEHA2-PSEUDO-04

Analysis performed by J. Lucma SAS version 9.2 10:20 13AUGI2

Efficacy of Pseudomonas fluorescens (PF-CL145A)for controlling zebra mussesl on artifical substrates

AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK 7 #%%
Lake Carlos - Whole water Body Treatment

Obs row posdition X

1 2 2 0.05116
2 1 1 0.15754
a 3 1 0.19038
4 1 3 0,29436
8 3 3 0.36230
6 2 3 0,63280
7 3 2 0.738286
8 1 2 0.88034
9 2 1 0.87946

282
2a1
2¢1
2A3
2c3
283
ac2
2A2
2B1

tankn trt
0]

6h
8h
6h
9h
Sh
2h
12
12
12

@TELH]C No by 3),\,,.,\}(,9 [se :]— ot o K isHeaD g .'
Q@C hDéVQL"’iPh AL 2 {JV 'Ctn”j‘u./ (’/(RJ’PK&"’— Frn F/M‘) vl

A
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i
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AEL-12-PEEUDO-04
Analysis performed by J. Luoma SAS version ©.2 10:20 13AUG12

Efficacy of Pseudomonas flucrescens (PF-CL145A}fer controlling zebra mussesl on artifical substrates
AFH-12-PSEUDO -04 .

Random assignment of substrate removal from tanks *** TANK 8 ***

Lake Carlos - Whole water Body Treatment

0.66954 8AZ 12
0.93075 8c2 12
0.93965 BA1 12

Obs row position X tankn trt
1 2 3 0,21368 o83 6h
2 2 2 0.23698 882 Bh
3 2 1 0.25634 B8B1 8h
4 1 3 0.47518 BA3 gh
5 3 1 0.61003 8G1 9h
8 3 3 0.61436 Bc3 oh
7 1 2
8 3 2
9 1 1

Page_g___of_,m’

b pged)
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AEL-12-PSEUD0-04

Analysis performed by J. Luoma SAS version 8.2 10:20 13AUG12 SZL/

Efficacy of Pssudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates

AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK @ *#*
Lake Carlos - Whole water Body Treatment

Obs row position X

1 2 2 0.058116
2 1 1 0.15754
3 3 1 0.19038
4 1 3 0.20436
5 3 3 D.36230
6 2 3 0.83280
7 3 2 0.73826
8 1 2 0.86034
9 2 1 0.87946

2B2
2A1
2C1
2A3
263
283
202
2AZ
281

G)tankn trt

6h
8h
6h
gh
gh
gh
12
12
12

@ﬂ\lﬂk Fluphly, 611;‘,—14 be 4 e A Lo 5B 19 ‘
See Deaiwbon 422 £ Lot cdailpadon. Prov 141973

IR <1

.
4
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W
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AEA-12-PSEUN0-04

Analysis performed by J. Lucma SAS version 9.2 10:20 13AUG12

:l,“

g
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/***tkt*k**k*ikik*#***********r**k********ﬂk*#****ik**k**#************

*  Study Number @ AEM-12-PSUEDO-04

*  Study Director: Jim Luoma

?- - I
* date created : 13 August 2012 - JAL_j?f’ AEFAZPEEIDO-04
* Verified by: {Date: ) page of

*  Random allecation of treatment to tank.sas
*ﬁ*****t***k**kt*tﬂ*ka*kw*u***************x*ktk********ﬁ*k**k******w*/

DM 'LOG; CLEAR; OUTPUT; GLEAR;'; * CLEAR LOG AND OUTPUT;
FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;

options 1s=105 ps=54 formdlim='-' pageno = 1 nocenter nodate nosource?2;
Sobghok rememl o fonks, Sec ] w—H( belao. Y Jend
{*Random assignment of ereattemi—toexperimental—tanke*
/*Location/exposure type: Lake Carlos - whole tank treatment*/
data TANK1;
do row = 1 to 3@ by 1;
do position = 1 to 3 by 1;
¥ = ranuni(-1);
output;
end;
end;
run;
data TANK1A; set TANKI;
if row = 1 and position = 1 then tankn = '1A1';
if row = 1 and position = 2 then tankn = '1A2';
if row = 1 and position = 3 then tankn = '1A3';
if row = 2 and position = 1 then tankn = '"181';
if row = 2 and position = 2 then tankn = '1B2';
if row = 2 and position = 3 then tankn = '1B3';
if row = 3 and position = 1 then tankn = '1¢1';
if row = 3 and pesition = 2 then tankn = '102';
iIf row = 3 and position = 3 then tankn = '1C3';

run;
proc sort data=TANK1A;
by x;

run;

data assign_trt_TANK1A; set TANKIA;
if n =1 then trt = '6h';
if _n_ = 2 then trt = '6h';
if _n_ = 8 then trt = '6h’';
if _n_ =4 then trt = '9h';
_Nn_ =5 then trt = '9h';
if _n_ = 6 then trt = 'sh';
1f _n_ = 7 then trt = !12h';
if _n_ = 8 then trt = '"12h';
if _n_ = 9 then trt = *12h';
run;
proc print cata= assign_tri_TANK1A;
titlet h=2 'Efficacy of Pseudomonas fluorescens (Pf-GL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDOQ-04';
titled h=1 ‘Random assignment of substrate removal from tanks *** TANK {1 wsw;
title4 h=1 'Lake Garlos - Whole water Body Treatment *;
run; Page _!! _ of 32
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data TANKZ;
do row = 1 to 3 hy 1;
do positien =1 to 8 by 1;
X = ranuni{-1);
output; AEH-12-PEEUDO-D4
end;
end;
run;
data TANK2A; set TANK2;
if row = 1 and pesition = 1 then tankn = '2A1';
if row = 1 and position = 2 then tankn = '2A2':
if row = 1 and position = 3 then tankn = '2A3';
if row = 2 and position =.1 then tankn = '2B1';

if row = 2 and position = 2 then tankn = '2B2';
if row = 2 and position = 3 then tankn = '2B3'
if row = 3 and position = 1 then tankn = '201';

if row = 3 and position = 2 then tankn = '2C2';
if row = 3 and positicn = 3 then tankn = '2C3';
run;
pro¢ sort data~sTANK2A;
by X;
run;

data assign_tri_TANK2A; set TANKZ2A;
if _n_ =1 then trt = '6h';

if _n_ = 2 then trt = '6h';

if _n_ = 3 then trt = '6h’;

if _n_ = 4 then trt = '9h';

if _n_ = 5 then trt = '9h';

if _n_ = 6 then trt = 'gh*;

if _n_ = 7 then trt = '12h';
if _n_ = 8 then trt = '12h';
if _n_ =9 then trt = '12h';

run; .
proc print data= assign_tri_TANKZA;
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra nussesl on artifical
title2 h=1.6 'AFH-12-PSEUD0-04';
title3 h=1 'Random assignment of substirate removal from tanks *#** TANK 2 ***';
titled h=1 'Lake Carlos - Whole water Body Treatwent ';

run;

data TANK3;
do row = 1 to 3 by 1;
do position =1 to 3 by 1;
X = ranunii-1};
output;
end;
end;
run;
data TANK3A; set TANKS3;
1f roew = 1 and position = 1 then tankn = '8A1';
if row = 1 and position = 2 then tankn = '3A2';
if row = 1 and position = 3 thon tankn = '3A3';

if row = 2 and positien = 1 then tankn = '8BI1'; Pagei__of_’éﬁ_
if row = 2 and position = 2 then tankn = '3B2';
if row = 2 and position = 3 then tankn = '3B3';
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if row = 3 and position = 1 then tankn = '3C1';
if rew = 3 and pesition = 2 then tankn = '3c2';
if row = 3 and position = 3 then tankn = '3C3';
run; r .
proc sort deta=TANK3A; R A 'm',’d?’!:'JDQ“O‘{L
by x;
run;

data assign_trt_TANK3A; set TANK3A;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = 'sh';

if _n_ =8 then trt = '6h';
if _n_ = 4 then trt = 'gh';
if _n_ = 5 then trt = 'gn'
if _n_ = 6 then trt = 'Sh';
if _n_= 7 then trt = “12n';
if _n_ = 8 then trt = '12h';
if _n_ =9 then trt = "12h';
run;
proc print data= assign_trt_TANK3A;
titlel h=2 'Efficacy of Pseudomonas Tluorescens (Pf-CL145A}for controlling zebra mussesl on artifical
title2z h=1.5 'AEH-12-PSEUDO-04';
title3 h=1 'Random assignment of substrate removal from tanks #** TANK 3 HRwd,
titled4 h=1 'Lake Carles - Whole water Body Treatment ';
run;
data TANK4;
do row = 1 to 3 by 1;
do position = 1 to 3 by 13
X = ranuni{-1});
output;
end;
end;
run;
data TANK4A; set TANK4;
if row = 1 and position = 1 then tankn = '4A1';
if row = 1 and pesition = 2 then tankn = '4A2';
if row = 1 and position = 3 then tankn = '4A3';
if row = 2 and position = 1 then tankn = '4B1';
if row = 2 and position = 2 then tankn = '482';
if row = 2 and position = 3 then tankn = '4B3';
if rew = 3 and position = 1 then tankn = '4G1';
if row = 3 and position = 2 then tankn = '4C2';
if row = 8 and position = 3 then tankn = '4¢3';
run;
proc sort data=TANK4A;
by x;
run;

data assign trt TANKAA; set TANK4A;

if _n_ =1 then trt = '6nh';

if _n_ = 2 then trt = '6h';

if _n_ = 3 then trt = '6h';
AT _n_ = 4 then trt = 'Gh'; Page

if n_ =5 then trt = "oh';
if _n_ =6 then trt = 'oh';

if _n_ =7 then trt = '"12h';

‘ L of ’%’3
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if _n_ = 8 then trt = 'i2h’;
if _a_ = 9 then trt = '12h';
run;
aroc print data= assign_trt_TANK4A;
titlel h=2 *Efficacy of Pssudomonas fluorescens (Pf-CLi45A)for controlling zebra mussesl on artifical
title2 h=1.8 'AEH-12-PSEUDO-04 ;
title3 h=1 'Random assignment of substrate remcval from tanks *** TANK 4 **+';
title4 h=1 'Lake Carlos - Whole water Body Treatment ';
run;
data TANKS;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1;
X = ranuni(-1);
output;
end;
end;
run;
data TANKSA; set TANKS;
if row = 1 and position = 1 then tankn = '5A1';
if row = 1 and position = 2 then tankn = 'BA2";
if row = 1 and position = 3 then tankn = '5A3';
if row = 2 and position = 1 then tankn = 'SB1';
if row = 2 and position = 2 then tankn = '5B2';
if row = 2 and position = 3 then tankn = 'GB3';
if row = 3 and position = 1 then tankn = 's01';
if row = 3 and position = 2 then tankn = 'BC2';
if row = 3 and position = 8 then tankn = '5C3';
run;
proc sort data=TANKSA;
by x;
run;

data assign_trt_TANKSA; set TANKbA;
if _n_ =1 then trt = '6h';
if n_ =2 then trt = ‘6h';
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = 'sh’;
if _n_ = 6 then trt = 'oh';
if _n_ = 6 then trt = 'Sh';

it n_ = 7 then trt = '1zh;

if _n_ = B then trt = '12h';
if _n_ = 9 then trt = ’{2h';
run;

proc print data= assign_tri_TANK2A;
titlet h=2 'Efficacy of Pseudomonas fluorsscens (Pf-CL145A)fcr controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04';
titles h=1 'Random assignment of substratc removal from tanks *** TANK § **x¢;
titled4 h=1 'Lake Garles - Whole water Body Treatment ';
run;
data TANKG;
do row = 1 ta 3 by 1;
do position = 1 to 3 by 1}

® = ranuni(-1): Page i of B0
output; T
end; -
end;
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run;
data TANKBA; set TANKS;
if row = 1 and position = 1 then tankn = '6A1';
if row = 1 and position = 2 then tankn = 'B6A2';
if row = 1 and position = 3 then tankn = '6A3'; AERA9.03
if row = 2 and position = 1 then tankn = '6B1';
if row = 2 and position = 2 then tankn = '8B2';
if row = 2 and position = 3 then tankn = '6B3';
if row = 3 and position = 1 then tankn = '6C1';
if row = 3 and position = 2 then tankn = '6C2';
if row = 8 and position = 3 then tankn = '603';

run;
proc sort data=TANKGA;
by X;

run;

data assign_trt TANKEBA; set TANKGA;
if _n_=1 then trt = ‘s6h';
if _n_ =2 then trt = '8h';
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = 'gh';
if _n_ = 5 then trt = '8h';
if _n_= 6 then trt = '9h';
if _n_ =7 then trt = "12h';
if _n_ = 8 then trt = '"12h';
if n_"= 9 then trt = '12h';
run;
proc print data= assign_trt_TANK&A;
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical
title2 h=1.,5 'AEH-12-PSEUDO-04';
titled8 h=1 'Random assignment of substrate removal from tanks **¥ TANK § *%*!;
title4 h=1 *Lake Carles - Whole water Body Treatment ';
run;
data TANK7;
do row = 1 to 3 by 1;
do position = 1 to 8 by 1,
¥ = ranuni(-1};
output;
end;
end;
run;
data TANK7A; set TANK7Y;
1f row = 1 and position = 1 then tankn = '7A1';
if row = 1 and position = 2 then tankn = '7A2";
if row = 1 and position = 3 then tankn = '7A3';
if row = 2 and pesition = 1 then tankn = '7B1%;
if raw = 2 and pesition = 2 then tarkn = '7B2':
if row = 2 and position = 3 then tankn = '7B3‘;
if row = 3 and positicn = 1 then tankn = '7¢1';
if row = 3 and pesition = 2 then tankn = '7¢2';
if row = 3 and position = 3 thsn tankn = '7¢3';
run;
proc sort data=TANKYA; Page 15 of %@
by x;
run;
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data assign_trt_TANK7A; set TANK7A;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '6h';
1 =3 then trt = 'Bhe; AEAAZPEEINOG

if _n_ = 4 then trt = '9h';
if _n_ =5 then trt = '9h';
if _n_ = B then trt = '9h';
if _n_ = 7 then trt = '12h';
if _n_ = 8 then trt = '12h ;
if _n_ = 9 then trt = '12h';
run;
proc print data= assign_trt_TANK2A;
titlel h=2 'Efficacy of Pseudomonas fluorescens (PT-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDC-04';
titled h=1 'Random assignmnent of substrate removal from tanks *** TANK 7 ***';
title4 h=1 'Lake Carlos - Whole water Body Treatment ';
run;
data TANKS;
do row = 1 to 3 by 1;
do positicn =1 to 3 by 1;
% = rapuni{-1};
output;
end;
end;
run;
data TANKBA; set TANKS;
if row = 1 and position = 1 then tankn = '8A1';
if row = 1 and position = 2 then tankn = '8A2';
if row = 1 and position = 8 then tankn = 'BA3’
if row = 2 and positien = 1 then tankn = '8B1';
if row = 2 and position = 2 then tankn = '882';
if row = 2 and position = 3 then tankn = '8B3';
if row = 3 and position = 1 then tankn = 'BC1';
if row = 3 and pesition = 2 then tankn = '8C2°;
it row = 3 and position = 3 then tankn = '8C3';
run;
proc sort data=TANKBA;
by x;
run;

data assign_trt_TANKBA; set TANKSA;
if _n_ =1 then trt = '8h';
if _n_ = 2 then trt = '8h';
if _n_ = 8 then trt = '6h';
if _n_ = 4 then trt = 'Sh"';
if _n_ = 6 then trt = '9h';
if _n_= 86 then trt = 'Sh';
if _n_ =7 then trt = '"12h’; ,
if _a_ = 8 then trt = '12h'; Page _{¥ of 3o
if _n_ =9 then trt = '{12h';
ruUn;
proc print data= assign_tri_TANKSA;
titlel h=2 'Efficacy of Pseudomonas fluoresscens (PT-CLi45A)Ffor contrelling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04';
title3 h=1 'Random assignment of substrate removal from tanks *** TANK B ***';
title4 h=1 'Lake Carlos - Whole water Body Treatment ';

noo
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run;
data TANKS;
dao row = 1 to 3 by 1;
do position =1 to 3 by 1;
X = rapuni{-1};
output;
end;
end;
run;
data TANKIA; set TANKY;
if row = 1 and position = 1 then tankn = '8A1';
if row = 1 and position = 2 then tankn = '9A2';
if row = 1 and position = 3 then tankn = '9A3';
if row = 2 and position = 1 then tankn = '9B1';
if row = 2 and position = 2 then tankn = '9B2';
if row = 2 and positicn = 3 then tankn = '9B3';
if row = 3 and position = 1 then tankn = '8C1';
if row = 3 and position = 2 then tankn = '9G2';
if row = 8 and positicn = 3 then tankn = '9C3';

SEUDO-04

AE-4-

run;
proc sort data=TANKOA;
by x; :

run;

data assign_trt_TANK2A; set TANKIA;
if _n_ =1 then trt = 'gh';
if _n_ =2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if _n_ =4 then trt = 'gh';
if _nh_ =6 then trt = '9h';
<if _n_ =86 then trt = '9h';
Lf _n_ =7 then trt = 'i2h';
if _n_ =8 then trt = '12h';
if _n_ =9 then trt = '12h';
run;
pro¢ print data= assign_tri_TANK2A;
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-GL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDQ-04';
title3 h=1 'Random assignmert of substrate removal from tanks *** TANK © AR,
title4 h=1 'Lake Carlos - Whole water Body Treatment ';

run; tgﬂ]ﬂk
Ja

n 3

Page _|Y of;ﬁj___
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* date croated : 13 August 2012 - JAL 574
* Verified by: {Date: } page of
* Random allocation of treatment to tank.sas

**k***t*'k*w*w**ﬂ**i‘kﬁ#*tk*wk*wki*k*kﬁ****k*k**ﬁ***i*********t***i*t*t/ At_ "
A aRH

Ao ball ] ol
DM 'LCG; CLEAR; CQUTPUT; CLEAR;'; * CLEAR LOG AND DUTPUT; 2 ==UDO-04

- @0 @ N MmN

8] FOOTNCTE1 ‘Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
WARNING: The FOOTNOTE statement is ambiguous due to invalid options or unguoted text.
11

12  options 1s=105 ps=54 formdlim='-' pageno = 1 nocenter nodate noscurce2;
13 subalake. Feprpn) from, Janks. See 3l gyt pege- s
14 /*Random assignment of treatmemt—te—experimental tankes/i— o5
18 /*Location/fexposure type: Lake Carlos - whole tank treatment*/
16 data TANK1;
17 do row = 1 to 3 by 1;
18 do position = 1 to 3 by 1;
19 x = ranuni(-1);
20 output;
21 end;
22 end;
23 run;
NOTE: The data set WORK.TANKT nas @ observations and 3 variables,
NOTE: DATA statement used (Total process time):
real time 0.01 seconds
cpu tine 0.01 seconds
24 data TANK1A; set TANK1;
25 if row = 1 and position = 1 then tankn = *1A1';
26 if row = 1 and position = 2 then tankn = '1A2';
27 if row = 1 and position = 38 then tankn = '1A3';
28 if row = 2 and position = 1 then tankn = '{B{';
29 if row = 2 and positicn = 2 then tankn = '1B2';
30 if row = 2 and position = 3 then tankn = '1B3';
31 if row = 3 and position = 1 then tankn = '1C1';
32 if row = 3 and position = 2 then tankn = '1C2';
33 if rew = 3 and position = 3 then tankn = '103';
34 run;
NOTE: There were 9 observations read from the data set WORK.TANKT.
NOTE: The data set WORK.TANK1A has 9 observations and 4 variables,
NOTE: DATA statement usaed {Total process time):
real tims 0.01 seconds
cplt time 0.01 seconds
35  proc sort data=TANKiA;
36 by x;
37 run;
KOTE: There were 9 observations rcad from the data set WORK.TANKTA.
MOTE: The data set WORK.TANKiA has 9 observazions and 4 variables. Page 1§ _ of %%
NGTE: PROCEJURE SORT used (Total process time):
real tine 0.01 seconds
cpu time 0.01 seconds
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38
39 data assign_trt_TANKTA; set TANKIA;

40 it _n_ =1 then trt = '6n'; AEH-12-PEEID0-04
41 if _n_ =2 then trt = '6h';

42 if _n_= 3 then trt = '6h';

43 if _n_ = 4 then trt = '9h';

44 if _n_ =5 then trt = 'gh';

45 if _n_ = 8 then trt = 'Gh';

46 if _n_ =7 then trt = '"12h';

47 if _n_= 8 then trt = '12h*;

48 if _n_ =8 then trt = '12h';

49 run;

NOTE: There were 9 observations read from the data set WORK.TANKIA.
NOTE: The data set WORK,ASSIGN TAT_TANK1A has 9 observations and 5 variables.
NCTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

50 proc print data= assign trt TANKIA;

81  titlel h=2 'Efficacy of Pseudomonas flucrescens {Pf-GL145A}for conktrolling zebra mussesl on
51 | artifical substrates’

52 title2 h=1.5 'AEH-12-PSEUDQ-04';

53  title3 h=1 'Random assignment of substrate removal from tanks *** TANK 1 wERALL

54 titled4 h=1 'Lake Carlos - Whole water Body Treatment ';

55  run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT_TANKIA.
NOTE: PROCZDURE PRINT used (Total process time):

real time 0.09 seconds

cpu time 0.03 seconds

57  data TANKZ;
58 do row = 1 to 3 by 1;
59 do position =1 to 3 by 1;

80 X = ranunif-1});
&1 output;

&2 end;

63 end;

64 run;

NOTE: The data set WORK.TANK? has 9 observations and 3 variables,
NOTE: DATA statement used {Total process time):

real time 0.00 seconds

cpu time 0.01 seconds

Page _|3__of }?H -

65 data TANK2A, set TANKZ;

66 if row = 1 and position = 1 then tankn = '2A**;
&7 if row = 1 and position = 2 then tankn = '2A2';
88 if row = 1 and position = 3 then tankn = '2A3';
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89
70
71
72
73
74
75

NOTE:
NOTE:
NOTE:

78
77
78

NOTE:
NOTE:
NOTE :

79
80
81
82
83
84
&5
86
a7
88
89
g0

NOTE:
NOTE:
NOTE:

o1
92
92 1
93
g4
a5

96

NOTE:
NOTE;

if row = 2 and position = { then tankn = '2Bi’';
if row = 2 and position = 2 then tankn = '2B2';
if row = 2 and position = 3 then tankn = '2B3';

if row = 3 and position = 1 then tankn = '201'; AR

=12 FREID0-04

it row = 3 and position = 2 then tankn = '2¢2';
if row = 3 and position = 3 then tankn = '2C3 ;
run;

There were 9 observations read from the data set WORK.TANK2,
The data set WORK.TANK2A has 9 observations and 4 variables.
DATA statement used (Total process time):

real time 0.01 saconds

cpu time 0.01 seconds

prec sort data=TANK2A;
by x;
run;

There were 9 observations read from the data set WORK.TANK2A.
The data set WORK.TANK2A has 9 observations and 4 variables.

PROCEDURE SORT used (Total process time):
real time 0.00 seconds
cpu time 0.071 seconds

data assign_trt_TANK2A; set TANK2A:

if _n_ =1 then trt = ‘6h';
if _n_ = 2 then trt = '6h';

it _h_ = 3 then trt = '6h';
Lf _n_ = 4 then trt = 'gh';
if _n_ =5 then trt = 'gh’;
if _n_ = 8 then trt = 'sh';
if _n_ =7 then trt = '12h';
if _n_ =8 then trt = '12h';
if _n_ = 9 then trt = '12n';
run;

= |

i There were 9 observations read from the data set WORK.TANK2A.

The data set WORK.ASSIGN_TRT_TANK2A has 9 observations and 5 variables,
DATA statement used (Total process time):

real time 0.00 seconds

cpu Time 0.00 seconds

proc print data= assign_tri_TANK2A;

title1 h=2 'Effigacy of Pseudomonas Tluorescens (Pf-CL145A)for controlling zebra mussesl on

artifical substrates';
title2 h=1.5 'AEH-12-PSEUDO-04';

titled h=1 'Random assignment of substrate rencval from tanks *** TANK 2 R

title4 h=1 'Lake Carlos - Whole water Body Treatment ';
run;

Page Do ofdo

There were 9 ooservations read from the data set WORK.ASSIGM TRT_TANK2A.

FROCEDURE PRINT used {Total process time):
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real time 0.00 seconds
cpu time 0.01 seccnds

AES2-2320D004
97
98  data TANK3;
99  do row =1 to 3 hy 15
100 do position = 1 to 3 by 1;

101 X = ranuni(-1);
icz2 output;

103 end;

104 end;

105 . run;

NOTE: The data set WORK.TANK3 has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.00 sgconds

cpu time 2.01 seconds

106 data TANK3A; set TANK3;
107 if row = 1 and position = 1 then tankn = '3A1°';
108 if row = 1 and position = 2 then tankn = '8A2';

109 if row = 1 and position = 3 then tankn = '3A3';

110 if row = 2 and position = 1 then tankn = ‘3B1';

111 if row = 2 and position = 2 then tankn = '382';

112 if row = 2 and position = 3 then tankn = '3B3';
113 if row = 8 and position = 1 then tankn = 'sc{';
114 if row = 3 and pesition = 2 then tankn = '8C2';
115 if row = 3 and position = 3 then tankn = '303';
118 run;

NOTE: There were 9 observations read from the data set WORK.TANK3.
NOTE: The data set WORK.TANK3A has 9 observations and 4 varisbles,
NOTE: DATA statement used {Total process time):

real time (.00 seconds

cpu <ims 0.01 seconds

117 proc sort data=TANK3A;
118 by x;
119 run;

NOTE: There werc 9 observations read from the datz set WO3IK.TANK3A.
NOTE: The data set WCRK.TAMK3A nas 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.00 seconds

cpu tima 0.01 seconds

120

121 data assign_trt_TANK3A; set TANK3A;

122 if _n_ =1 then trt = 'sh';

122 if _n_= 2 then trt = 'ah' Page _N__of 2
124 if _n_ = 3 then trt = '6h';

125 if n_ =4 then trt = 'gh';
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126
127
128
129
130
131

MOTE:
MOTE:
NOTE:

132
133
133!
134
138
136
137

NOTE:
NOTE:

138
132
140
141
142
143
144
145

NOTE:
NOTE:

146
147
148
149
1560
151

152
163
154
156
156

NOTE:

if _n_ =5 then trt = ‘sh';
if _n_ =6 then trt = '9n';
if _n_ =7 then trt = '12h';
if _n_ = 8 then trt = '12h';
if _n_ =9 then trt = "12)"

run;

There were 9 observations read from the data set WORK.TANK2A.

B2 PEREUDO-04

The data set WORK.ASSIGN TRT_TANK3A has 9 observations and 5 variables.

DATA statement used {Total process time):
real time 0.00 seconds
cpy time 0.01 seconds

proc print data= assign_trt_TANK3A;

titlei h=2 'Efficacy of Pseudomonas flucrescens (Pf-CL145A)Ffor controlling zekra mussesl on

artifical substrates'
title2 h=1.5 'AEM-12-PSEUDO-04';

title3 h=1 ‘Random assignment of substrate removal from tanks **+ TANK 3 ***';

titled4 h=1 'Lake Carlos - Whole water Body Treatment ';
run;

There were 9 observations read Traom the data set WOHK.ASSIGN_THT_TANKBA.

FROCZDURE PRINT used (Total procoss time):

real time 0.00 seconds
cpu time - 0.00 seconds
data TANK4;

do row = 1 to 3 by 1;

do position = 1 to 3 by 1;
X = ranuni(-1};
output;
end;

end;

run;

The data set WORX.TANK4 has 9 observations and 8 variables,
DATA statement used (Total precess time):

real time 0.00 seconds

cpu time 0.00 seconds

data TANK4A; set TANK4;
if row =1 and positicn = 1 then tanxn = "4A1';
if row = 1 and position = 2 then tankn = '4A2';
i¥ row = 1 and position = 3 then tankn = '4A3";
if row = 2 and position = 1 then tankn = '481';
if row = 2 and positicn = 2 then tankn = '4B2';
if row = 2 and position = 3 then tankn = '4B3';
if row = 3 and position = 1 then tankn = '4C1';
if row = 3 and position = 2 then tapkn = '4C2';
if row = 3 and position = 3 then tankn = '4C3';
run;

There were 9 observatiors read from the data set WORK.TANK4.
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NOTE:

NOTE;

167
158
159

NOTE:
NOTE:
NOTE:

160
161
162
163
164
165
166
187
168
169
170
171

NOTE:

NOTE:
NOTE:

172

The data set WORK.TANK4A has 3 observations and 4 variables.

DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

AL

proc sort data=TANK4A;

by x;

run;

There were 9 observations read Trom the data set WORK.TANK4A.
The data set WORK.TANK4A has O observations and 4 variables.
PROCEDURE SORT used {Total process time):

real time 0.05 seconds

cpu time 0.00 seconds

data assign_tri _TANK4A; set TANK4A;
if _n_ = 1 then trt = '6h';
if _n_ = 2 then trt = '6h';
if _n_ =3 then trt = ‘6h’';
if _n_ = 4 then trt = '9h';
if _n_ =8 then trt = '9h';
if _n_ = 6 then trt = '8h’;
if _n_ =7 then trt = '12h';
if _n_ = 8 then trt = '12h';
if _n_ =8 then trt = *12h';
run;

{

n =

n

There were 9 observations read from the data set WORK.TANK4A.

The data set WORK.ASSIGN_TRT_TANK4A has 9 observations and 5 variables.

DATA statement used (Total process time):
real time 0.00 seconds
cpu time 0.0C seconds

proc print data= assign_trt_TANK4A;

(SN

§A2EIRIN004

173 titiel h=2 'Efficacy of Pseudomenas fluorescens (Pf-CL148A)Tor controlling zebra mussesl on

1731
174
175
178
177

NOTL;
NOTE:

78
179
180
181
162

artifical substrates';
title2 h=1.5 'AEH-12-PSEUDD-04";

title3 h=1 'Random assignment of substrate removal From tanks *** TANK 4 *»*1;

titled4 h=1 'Lake Carlos - Whole water Body Treatment ';
run;

There were 9 observations read from the data sel WORK.ASSIGN_TRT TANKJA.

PROCEDURE PRINT used {Total process time):
real time 0.00 seconds
cpu time 0.01 setonds

data TANKS;

do row = 1 tc 8 by 1;
do position =1 to 8 by 1;
X = ranuni(-1);
output;
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183
184
185

NQTE!:
NOTE:

186
187
188
189
120
191
182
193
184
185
186

NOTE:
NOTE:
NOTE:

197
198
199

NOTE ;
NOTE:
NOTE:

200
201
202
203
204

206
207
208
209
210
211

NOTE :
NOTE :
NOTE :

end;
end;
run;

The data set WORK.TANKS has 2 ohservations and 3 variables,
DATA statement used (Total process time):

real time 0,01 seconds

cpu time 0.01 seconds

data TANKSA; set TANKS;
if row = 1 and position = 1 then tankn = '5A1';
if row = 1 and position = 2 then tankn = '5A2';
if row = 1 and position = 3 then tankn = 'BA3';
if row = 2 and position = 1 then tankn = '5B1';
if row = 2 and position = 2 then tankn = 'BB2';
if row = 2 and position = 3 then tankn = '5B3';
if row = 3 and position = 1 then fankn = '5¢1';
if row = 3 and position = 2 then tankn = '5G2';
if row = 3 and position = 3 then tankn = '563';
run;

There were 9 observations read from the data set WORK.TANKS.
The data set WORK.TANKSA has 8 observations and 4 variables.
DATA statenent used (Total process time):

real time 0.00 seconds

cpu time 0.01 seconds

proc sort data=TAMKSA;
by x;
run;

There were 9 observaticns read from the data set WCORK.TANKSA.
The data set WORK,TANKSA has 9 observations and 4 variables.

PROGEDURE SORT used (Total process time):
regl time 0,00 saconds
cpu time ¢.C1 seconds

data assign_tri_TANKSA; set TANKSA;
if _n_ =1 then trt = '6h";
if _n_ =2 then trt = 'sh';
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = '9h';
if _n_ = & then trt = 'Sh';
if n_= 6 then trt = 8h';
if n_ =7 then trt = '12h';
if _n_ = 8 then trt = '12h';
if n_ =9 then trt = 12k
run;

=

Thers were 9 ohservations read from the data set WORK.TANKSA.

B A0 T
AL. IR A

D004
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w

Page ¢ of X6

The data set WORK.ASSIGN_TRT_TANKSA has 9 cbhservations and 5 variables.

DATA statement used (Total process time):
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real tine 0.00 seconds
cpu time 0.01 seconds

212 proc print data= assign_trt_TANK2A;

213 titlel h=2 'Efficacy of Pseudomonas fluorescens {Pf-CL145A}for controlling zsbra mussesl on
213!/ artifical substrates';

214 title2 h=1.5 'AcH-12-PSEUDQ-04';

215 titled h=1 'Randon assignment of substrate removal from tanks **% TANK 5 *#=';

216 title4 h=1 'Lake Carlos - Whole water Body Treatmant ';

217 run;

NCTE: There were 9 observations read from tie data set WORK.ASSIGN_TRT_TANK2A.
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

218 data TANKG;

219 do row =1 1o 3 by 1;

220 do position = 1 to 3 by 1;
221 X = pranuni(-1};

222 output;

223 end;
224  end;
225 run;

NOTE: The data set WORK.TANKG has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time ©.00 seconds

cpu time 0.00 seconds

228 data TANKEA; set TANKSG;
227  if row = 1 and position = 1 then tankn = '6A1’;

228 if row = 1 and position = 2 then tankn = '6A2';

222 if row = 1 and position = 3 then tankn = '6A3';

230 if row = 2 and position = 1 then tankn = '6B1';

231 it row = 2 and position = 2 then tankn = '6B2';

232 if row = 2 and position = 3 then tankn = '6B3';
233 if row = 8 and position = 1 then tankn = '8C1';
234 if row = 3 and position = 2 then tankn = '6¢2';
236 if row = 3 and position = 3 then tankn = '6C3';
236 run;

NOTE: There were 8 observations read from the data set WORK.TANKG.
NOTE: The data set WORK.TANKBA has 9 observations and 4 variables,
NOTE: DATA statement used {Total process time}:

real time 0.00 seconds

cpu time .01 seconds
237 proc sort data=TANKEA; ‘ page 25 of b
238 by x; —
239  run;
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NOTE: There were 9 observations read from the data set WORK, TANKGA.

NOTE: The data set WORK.TANKSBA has 9 observaticns and 4 variables.

NOTE; PROCEDURE SORT used (Total process time):
real time 0.00 seconds AESARS
cpu time Q.01 seconds

240

241 data assign_trt TANKGA; set TANKBA;
242  if _n_ =1 then trt = '6h';

243 if _n_ = 2 then trt = '6h';

244 if _n_ =3 then trt = '6h';

248 if _n_= 4 then trt = '8h';
246 if _n_ = 5 then trt = '9n';
247 if _n_ =6 then trt = 'gh';
248 if _n_ = 7 then trt = "12n';

n -

249 if _n_ = 8 then trt = '{12h';
250 if _n_ = 9 then trt = '12h';
251 run;

MOTE: There were 9 observations read from the data set WORK.TANKGA.
NOTE: The data set WORK,ASSIGN_TRT_TANK6A has 9 observatiocns and & variables.
NOTE: DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.07 seconds

252 proc print data= assign_trt_TANKBA;

258 titlet h=2 'Efficacy of Pseudomonas fluorescens {PT-GCL145A)for controlling zebra mussesl on
263! artifical substrates';

264 title2 h=1.5 'AEH-12-PSEUDO-04';

265 title3 h=1 ‘Random assignment of substrate removal from tanks *** TANK & ***;

256 titled h=1 'Lake Garlos - Whole water Body Treatment ;

257 run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT TANKEA.
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.00 seconds

cpu time 0.00 scconds

268 data TANK7;
258 do row =1 to 3 by 1;
260 do positiom = 1 to 3 by 1;

261 X = ranuni{-1);
262 output;

263 end;

264  end;

2686  run;

NOTE: The data set WORK.TANK7 has 9 observations and 3 variables.
NOTE: DATA statement used {Total process time):

real time 0.00 seconds
LD
cpu time . 0.00 seconds Page 2\9 of 5o
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266° data*TANK7A; set TANK7;
267 if row =1 and position = 1 then tankn = '7A1';
268 if row = 1 and position = 2 then tankn = '7A2';

269 if row = 1 -and position = 3 then tankn = '7A3';

270 if row = 2 and gosition = 1 then tankn = '7B1'; AEH-12-PEEUDC-04
271 if row = 2 and positicn = 2 then tankn = '7B2';

272 if row = 2 and position = 3 then tankn = '7B3';

273 if row = 3 and pasiticn = 1 then tankn = '7C1';

274 if row = 3 and position = 2 then tankn = '7(C2';

275 if row = 3 and position = 3 then tankn = '7C3';

276 run;

NOTE: There were 9 observations read from the data set WORK.TANK?.
NOTE: The data set WORK.TANK7A has 9 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time ‘0.00 seconds

cpu time 0.01 seconds

277 proc sort data=TANK7A;
278 by x;
279 run;

NOTE: There were ¢ observations read from the data set WORK.TANK7A.
NOTE: The data set WORK.TANK7A has 9 observations and 4 variables,
NOTE: PROCEDURE SCORT used (Total process time):

real time 0.01 seconds

cpu time 0.00 seconds

280

281 data assign_trt_TANK7A; set TANK7A;
282 if _n_ =1 then trt = '6h';

283 if _n_ = 2 then trt = '6h';

284 if _n_ =3 then trt = '6h’;

285 if _n_ = 4 then trt = 'oh';
286 if _n_ = 6 then trt = '9h';

287 if _n_ = 6 then trt = '9h';

288 if _n_ = 7 then trt = '12h';

I =

289 if n_ =8 then trt = '"12h';
290 if _n_ = 9 then trt = '12h';
291 run;

NOTE: There were 9 cbservations read Trom the data set WORK.TANK7A.
NOTE: The data set WORK.ASSIGN TRT_TAMK7A has 9 observations and 5 variables.
NOTE: DATA statement used (Total process time):
real time 0.00 seconds
cpu time 0.01 seconds

Page 2T  of Do

292 proc print data= assign_tri_ TANK2A; )

293 titlel h=2 'Efficacy of Pseudomcnas fluorescens (Pf-CL14BA)for controlling zebra mussesl on
2931 artifical substrates';

294 title2 h=1.5 'AEH-12-PSEUDO-04';

295 title3 h=1 'Random assignment of substrate removal from tanks *** TANK 7 *#**';

206 title4 h=1 'Lake Carlos - Whole water Body Treatment ';
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287  run;

NOTE: There were 9 observations read fror the data set WORK.ASSIGN_TRT_TANK2A.

NOTE: PROCEDURE FRINT used (Total process time)
real time 0.00 seconds
cpu time J.00 seconds

288 data TANKS;
209 do row =1 to 3 by 1;
300 do positicn = 1 to 3 by 1;

301 X = ranuni{-1};
302 autput;

303 end;

304  end;

305  run;

NOTE: The data set WORK.TANK8 has 9 observations and 3 variables.
NOTE: DATA statement used (Totzl process time):

real time 0.00 seconds

cpy time 0.00 seconds

306 data TANK8BA; set TANKS;
307 if row = 1 and position = 1 then tankn = '8A1';
308 if row = 1 and position = 2 then ftankn = '8A2';

a0e if row = 1 and position = 3 then tankn = '8A3';

310 if row = 2 and position = 1 then tankn = '8B1';

a1 if row = 2 and position = 2 then tankn = '8B2';
3i2 if row = 2 and position = 3 then tankn = '8B3';
313 if row = 3 and positicn = 1 then tankn = '6C1';
314 1f row = 3 and position = 2 then tankn = '8C2';
316 if row = 3 and position = 8 then tankn = '8C3';
318 run;

NOTE: There were 9 observations read from the data set WORK.TANKS.
NOTE: The data set WORK.TAMK8A has 9 chse~vations and 4 variahles.
NOTE: DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

317 proc sort datasTANKBA;
318 by x;
318 run;

NOTE: There were 9 observations read from the data set WORK.TANKBA.
NOTE: Thz data set WORK,TANKBA has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.00 seconds

cpJ time 0.01 seconds

320
321 data asslgn_trt_TANKBA, set TANKSA;
322 if _n_ = 1 then trt = '6h';
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323 if _n_ = 2 then trt = '6h';

324 if _n_ =3 then trt = '6h';

325 if _n_ =4 then trt = 'Sh';

826 if n_ =5 then trt = 'oh'; AERASBEEIO04
az7 if _n_ = 6 then trt = 'g8h';

328 if _n_ = 7 ‘then trt = "12h';

328 © if _n_ = 8 then trt = '12h';

330 If _n_ =9 then trt = ‘i2h';

331 run;

MOTE: There were 9 observations read from the data set WORK.TANKSBA.
NOTE: The data set WORK.ASSIGN_TRT_TANKBA has 9 observations and & variables.
MOTE: DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0,01 seconds

332 proc print data= assign_tri_TANKSA;

338 titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf.CL145A)for controlling zebra mussesl on
3331 artifical substrates';

334 title2 h=1.5 'AEH-12-PSEUDG-04';

335 title3 h=1 'Random assignment of substrate removal -From tanks *** TANK 8 *#**':

336 title4 h=1 'Lake Carlos - Whole water Body Treatment ';

337 run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN TRT_TAMNKSA,
NOTE: PROCEBURE PRINT used (Total process time):

real time 0.00 scconds

cpu time C¢.00 seconds

338 data TANK®;
339 do row = 1 to 3 by 1;
340 do -position = 1 to 3 by 1,

341 X = ranuni(-1};
342 output;

343 end;

344 end;

345 run;

NOTE: The data set WORK.TANK9 has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.00 seconds

cpu tire 0.00 seconds

346 data TANK9A; set TANKSY;
347 if row = 1 and position = 1 then tankn = '0A1';
348 if row = 1 and position = 2 then tankn = '9A2';

349 if row = 1 and position = 3 then tankn = '9A3";

350 if row = 2 and position = 1 then tankn = '9B1';

351 if row = 2 and position = 2 then tankn = '0B2'; -

352 if row = 2 and position = 3 then tankn = '9B3'; Page._ikﬂ__mof_}fi.f-
353 if row = 3 and poesition = 1 then tankn = '9C1';

354 if row = 3 and position = 2 then tankn = '§C2';

385 if row = 3 and position = 3 then tankn = '9C3';
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356 run;

NOTE: There were 9 observations read from the data set WORK.TANKS.

NOTE: The data set WORK.TANKSA has 9 observations and 4 variables.

NOTE: DATA sfatementlused (Total process time): AT 2 PEEURD0
real time 0.00 seconds "

cpu time 0.00 seconds

357 proc sort data=TANKOA;
358 by x;
359  run;

NOTE: There were 9 observations read from *“he data set WORK.TANKOA.
NCTE: Tre data set WORK.TANKOA has 9 observations and 4 variables.
NOTE: PROCEDJRE SORT used (Total process time):

real time 0,00 seconds

chu time D.01 seconds

360

361 data assign_tri TANKSA; set TANKOA;
362 if _n_ =1 then trt = '6h';

363 if _n_ =2 then trt = '6h';

364 if _n_ = 3 then trt = '6h';

385 if _n_ = 4 then trt = '9h';
366 1T _n_ = 5 then trt = 'oh';

367 if n_= 6 then trt = 'oh';

366 if _n_ =7 then trt = "12h";

o

369 if _n_ =8 then trt = '12h';
370  Aif _n_ = 9 then trt = '"12h°;
371 run;

NOTE: There were 9 observaticns read Trom the data set WORK.TANKOA.
NOTE: The data set WORK.ASSIGN TRT TANKSA has 9 ohservations and 5 variables.
NCTE: DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.01 seconds

372 proc print data= assign_trt_TANK2A;

373 titlel h=2 'Efficacy of Pssudomonas fluorescens [PF-CL145A)for controlling zebra mussesl on
373! artifical substrates';

374 title2 h=1.5 'AEH-12-PSEUDD-04';

375 titled h=1 'Random assignment of substrate removal from tanks *** TANK O Hhk

376 title4 h=1 'Lake Carlos - Whole water Body Treatment ';

377 run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN TRT_TANK2A,

NOTE: PROCEDURE PRINT used (Total process time): FF#_ Y
real time 0.00 seconds Itemﬁa_"
cpu tine 0.00 seconds P '
9 _ Dy of 5
gzl o
NCGTE: This SA8 session is using a registry in WORK. ALl changes will be lost at the end of this
session.
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Efficacy of Pseudomonas fluorescens (PF-CL145A)for controlling zebra mussesl on artifical substrat i
AEH-12-PSEUDO-04 ) 5,/h/)L

Aandom assignment of treatment to experimental tanks _

Treatment Location/type: Lake Carlos - bottom injection <™

Obs block tank X tankn trt AT
1 i 6 0.13335 Tank & control

2 1 1 G. 20575 Tank 1 50

3 1 b 0.28506 Tank § 100

4 1 7 0.34557 Tank 7 control

5 1 4 0.34624 Tank 4 50

6 1 2 0.55080 Tank 2 100

7 1 3 0.59072 Tank 3 control

B 1 8 0.70738 Tank 8 50

9 1 9 0.88671 Tank @ 160

item Number; __| Page | of H

Flle Folder: ___ | Za

Analysis performed b} J. Luoma SAS version 9.2 08:59 11AUG12
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Jrom ki ko d koo ek R kAR R AR AR IR RN KR LN RRAR KRR AR R R A AR AR ARk Ak Ak

*  8tudy Number : AEH-12-PSUED0Q-04

*  Btudy Director: Jim Luoma

* date created : 11 AUQUSt 2012 - JAL 54~

* Verified by: {Date: ) page __ of
* Randem allecation of treatment to tank.sas

ﬁ***W*ie**y\'****#**********k*****l‘*n‘*****#**w***k*****k*****kﬁ*****k‘k**j‘

DV 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND GCUTPUT;

1

FOOTNOTE! 'Analysis performed by J. Luoma SAS version ' &BYSVER &SYSTIME &SYSDATE;
options /*1s=85 ps=40 Tormdlim=‘-' */ pageno = 1 nocenter nodate nosource2;

/*Random assignment of treatment to experimental tanks*/
[*Location/exposure type: Lake Carlos - bottom injection exposure*/
data fish;
do block = 1 to 1 by 1;
do tank = 1 to 9 by 1;
X = ranuni(-1});
output;
end;
end;
run;
data fish2; set fish;
if block = 1 and tank = 1 then tankn = 'Tank 1';
if block = 1 and tank = 2 then tankn = 'Tank 2';
if bleck = 1 and tank = 3 then tankn = 'Tank 3';
if block = 1 and tank = 4 then tankn = 'Tank 4';
if block = 1 and tank = 5 then tankn = 'Tank 5';
if bloeck = 1 and tank = & then tankn = 'Tank 6';
if block = 1 and tank = 7 then tankn = 'Tank 7';
if block = 1 and tank = 8 then tankn = 'Tank 8';
if block = 1 and tank = 9 then tankn = 'Tank @';

run;
proc sort data=fishz;
by block x;

run;

data assign_trit_fish; set fishz;
if _n_ =1 then trt = 'control’
if _n_ =2 then trt = '60';
if _n_ =3 then trt = *100';
if _n:= 4 then trt = 'control';
if _n_ =5 then trt = '50';
if _n_ = 6 then trt = *100°;
if _n_ = 7 then trt = 'control’';
if _nh_ = 8 then trt = 'BQ';
if _n_ = 9 then trt = '100';
run;
proc print data= assign_trt_fish;
titlel h=2 'Efficacy of Pseudomonas fluerescens (Pf-CLi145A)for controlling zebra mussesl on artifical
titla2 h=1.5 'AEH-12-PSEUDQ-04';
title3 h-=1 'Random assignment of treatmert to experimental tanks';
Ei§?94 h=1 'Treatment _ocatlon/type: Lake Carlos - bottom injection’; Page 3 of q
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609 * dats created : 11 August 2012 - JAL Fa—
610 * Verified by: (Date: ) page __ of
611 * Random allocation of treatment to tank.sas
612 **ir*#k****k**kit*************k*k****k*****t**k**ki*ktk*****k*****k**kl AE[‘;
613 DM '1.0G; GLEAR; QUTPUT; CLEAR;'; * CLEAR LOG AND QUTPUT;
614
615 FCOTNOTE1 ‘Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &5YSDATE;
WARNING: The FOOTNOTE statement is ambiguous due to invalid options or unguoted text.
616
617 options /*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosourcez;
618
© 819 [*Random assignment of treatment to experimental tanks*/
620 /*Locatlon/exposure type: Lake Carlos - bottom injection exposure*/
621 data fish;
622  do block =1 to 1 by 1;
623 do tank = 1 to 9 by 1;

L ca

R g
Vi D

B

624 x = ranuni{-1};
625 output;

626 end;

e27 end;

828 run;

NOTE: The data set WORK.FISH has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

629 data fish2; set fish;
630  if block = 1 and tank = 1 then tankn = 'Tank 1';
631 if block = 1 and tank = 2 then tankn = 'Tank 2';

832 it block = 1 and tank = 3 thon tankn = 'Tank 3';

633 if block = 1 and tank = 4 then tankn = 'Tank 4';

634 if bleck = 1 and tank = 5 then tankn = 'Tank §';

635 1f block = 1 and tank = 6 then tankn = 'Tank 6';
636 if bleck = 1 and tank = 7 then tankn = 'Tank 7';
637 if block = 1 and tank = 8 then tankn = 'Tank 8';
638 if bleek = 1 and tank = 9 then tankn = 'Tank §';
629 run;

MOTE: There were 9 observations read from the data sel WORK.FISH.
MOTE: The data set WORK.FISH2 has 9 observations and 4 variables.
NOTE: DATA statement used {Total process ting):

real time 0.03 seconds

cou tine 0.03 seconds

640 proc sort data=fish2;
641 by block x;
6842  run;

NOTE: There were 9 observations read from the data set WORK,FISH2.

NOTE: The data set WORK,FISH2 has 9 observations and 4 var:ables. d
NOTE: PROCECURE SORT used (Total process time): Page H_of 1
real time 0.01 seconds
cpu time 0.01 seconds
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843
644 data assign_trt_fish; set fish2;

é45 1t _n_ =1 then trt = 'control';
646 if n_ = 2 then trt = '50';

647 if _n_ =38 then trt = '100';

648 if _n_ = 4 then trt = 'contral’';
649 if _n_ =5 then trt = '50';

550 if _n_=6 then trt = "100';
651 if _n_ =7 thet trt = 'control';

|

852 if _n_ = 8 then trt = '50';
853 if _n_ =9 then trt = '100';
654 run;

NOTE: There were 9 observations read from the data set WORK.FISH2.
NOTE: The data set WORK.ASSIGN_TAT_FISH has 9 observations and 5 var-iablies.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

655 proc print data= assign_trt_fish;

656 titlel h=2 'Efficacy of Pseudomonas flucrescens (Pf-GL145A)for controlling zebra mussesl on
658! artifical substrates';

657 ‘title2 h=1.5 ‘AEH-12-PSFUDD-04';

858 title2 h=1 'Random assignment of treatment to experimental tanks';

859 titled h=1 *Treatment Location/type: Lake Carlos - bottom injection';

660 run;

NOTE: There werc 9 observations read from the data set WORK.ASSIGN_TR™_FISH,
NOTE: PROCEDURE PRIMNT used (Total process time}):

real time 0.00 seconds
opu time 0.00 seconds
gl
o

FR# _JAn
Mem No. |
Pg_l_of M
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Efficacy of 2suedomonas fluorescens (Pf-CL145A)SDP for controlling zebra mussels on artifical subs 1
AEH-12-PSUEDO- 04

Random assignment of trays to test tank/position g/“}’bjk

Test Location/type = Lake Carlos/Bottom injection tank treatment

Qbs round row position tank X, _row_ tankn AFH-12-PSEUDO-04

BT A gt

1 1 1 3 6 0.01486 A 8A3 S ndicakts ba

2 1 1 3 8 0.02067 A BAQ}; Psns bo be psid

3 1 3 1 ) 0.02026 c B0

4 1 3 1 B 0.03436 ¢ v e 19 ﬂ;ﬁ“”’
5 1 3 1 6  0.04324 ¢ 661V ‘ 1o Fvin 1
8 1 2 2 9 0.06133 B 982 . :

7 1 1 3 1 0.08194 A 1A3

8 1 3 1 A 0.10063 c 101

9 1 3 3 8 0.10670 ¢ 8C3

10 1 2 2 6 0.10789 B 682 i

T 1 3 3 5 0.12424 c 503 (_))Zflah Align oMb -

12 1 3 2 5 0.12608 G 502

13 1 3 3 3 0.13019 ¢ aca” @ 050

14 1 3 3 7 0.15140 c 7C3 T

15 1 1 2 1 0.15824 A 182 Fanih Aisinba;

16 1 2 1 6  0.17372 B 681" (@ )0k

17 1 2 2 7 0. 18856 B 7B2
18 1 3 3 6 0.20423 e 663

19 1 2 1 2 0.21778 8 2B1
20 1 2 1 g 0.22759 B BB
21 1 2 3 8 0.23906 B 583
22 1 1 3 5 0.24018 A 5A3
23 1 3 1 8 0.26362 ¢ g1
24 1 2 3 .3 0.27612 B 383
25 1 a 3 =1 0.28044 c 1c3
26 1 2 2 2 0.30348 B 2B2
27 1 1 1 4 0,33272 A 4A1
28 1 1 1 8 0.34190 A BA1

29 1 1 3 v 0.35625 A 473
30 1 3 3 2 0.35832 c 263
ai 1 2 3 9 0.36298 B e
a2 1 1 2 3 0.37363 A 3A2

a8 1 1 1 5 0.39157 A TN

34 1 2 2 4 0.39863 B ana,/

35 1 1 2 2 0.44104 A 282

36 1 2 2 1 0.44969 B P

37 1 3 3 9 0.47858 C oC3

ag 1 1 3 a 0.47917 A 83/ File Folderr ! Aa

39 1 1 2 6 0.48418 A -6A2 ‘

40 1 3 1 4 0.49023 ¢ 461

41 1 1 2 7 0.49744 A 7A2 -

42 1 1 a 9 0.49994 A 9A2 -

43 1 3 1 3 0.52922 G 361 tern Number: -——-&—-—

44 1 2 3 1 0.53076 B -1133\/‘ .

45 T %0 » 'L apes] 1 7 0.54877 A TAY . b
48 TTTE 3 7 0.55766 B v wﬁw "

.‘\

47 1 2 1 8 0.60780 B 8B1 Page ] of }6?95

Analysis performed by J. Luoma SAS version 8.2 10:48 11AUGI2
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Efficacy of Psuadomonas fluorescens (Pf-CL145A)SDP for controlling zebra mussels on artifical subs 2
AEH-12-PSUEDD-04

Random assignment of trays to test tank/position

Test Location/type = Lake Carlos/Bottom injection tank treatment

obs  rouht SRR Hiosition  tank X __row_  tankn .
AEH2-PSEUDO-04

48 1 2 wn g 6 0.61277 B 683 :
49 1 3 2 8 0.51554 ¢ Bo2v”

50 1 i 3 2 0.53169 A EAB/

51 i 2 3 RE: 0.63320 B BR3V

52 1 3 2 6 0.64911 c 82

53 i 1 1 3 0.85102 A 3A1

54 1 2 1 5 0.65765 B 5B1

55 1 2 3 4 0.66704 B 4B3

58 1 a 3 4 0.67086 c 403

57 1 1 2 8 0.67307 A 8A2

58 1 1 2 4 0.69925 A 442

59 1 1 3 7 0.71438 A 743

60 1 3 2 7 0.71487 c 762

81 1 2 2 8 0.71755 B 882

62 1 1 3 8 0.71982 A 9A3

63 - 1 3 2 3 0.74488 c ac2

64 1 1 1 1 0.78165 A 1A1w”

65 1 3 1 7 0.78878 ¢ 701

66 1 1 1 6 0.80236 A &A1

67 i 3 2 4 0.80989 c 402

a8 1 2 | T 0.81173 B 784

69 1 1 2 5 0.81727 A 542

70 1 2 1 4 0.81883 B r‘4"B1"\/‘

71 1 1 1 9 0.86794 A DAt

72 1 1 1 2 0.87148 A o1

73 1 3 2 2 0.87686 ¢ 262

74 1 2 2 3 0.89412 B ap2

75 1 2 3 2 0.89639 B 283

78 1 3 1 2 0.91321 c e

77 1 2 1 3 0.93071 B 31"

78 1 3 2 -9 0.94301 o 92

79 1 2 2 5 0.84979 B 562

80 1 2 1 o 0.95449 B 1B1

81 1 3 2 1 0.95806 c 1c2

YAl s
aadrmudd sett
Page__ A of_40%
. ... 5es

dnalysis performed by J. Luoma SAS version 9.2 10:48 11AUGIZ S,
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/**k**i*******i***i******k*******w*****k#*ﬁ********i***k**k*k*****#**k

*  8tudy Number : AEH-12-PSUEDD-04

*  Study Director: Jim Luoma
* date created : AUGUST 11, 2012 - JAL % AEH-12-PSEUDO-04
* Verified by: (Date: ) page of

* Randem allocation of trays to tank.sas
*********u*w*****k*******k**k*t**wk*tﬁ**k**k****tk**k*ﬁﬁ***ﬂrk****t*i!

DM 'LOG; CLEAR; OUTPUT| GLEAR;'; * CLEAR LOG AND OUTPUT;
FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &3YSDATE;
wotions /*1s=85 ps=40 formdiim='-' */ pageno = 1 nocenter nodate noscurceg;

/*Random distribution of trays to experimental tanks*/
/* tanks 1 to 9 = tank T row A,B,C, each row has 8 positions (ie: Tank 1 row A position 1, 2, or 3, e
round = distribution round, place one tray in the assigned position (9 per test replicats - 3 for

/*********k*ﬁk************k**********t*****h*****ﬁ*k**i*k******ﬁ***kktk*ikt**tx*t****k*kt******ﬁ*****

/*l.ocation and exposure type: Lake Carlos - Bottom injection “reatment*/
data glochidia;
do round = 1 to 1 by 1;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1;
do tank = 1 to 8 by 1;
X = ranuni(-1);

output;
end;
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_ = 'G';
if row =1 and tank = 1 and position = 1 then tankn = '1A1';
if row = 1 and tank = 1 and position = 2 then tankn = '1A2*;

if row = 1 and tark = 1 and position = 3 then tankn = '1A3';
if row = 2 and tank = 1 and position = 1 then tankn = '1B1';
if row = 2 and tank = 1 and positior = 2 then tankn = '1B2';
if row = 2 and tank = 1 and position = 3 then tankn = '1B3';
if row = 3 and tank = 1 and position = 1 then tankn = '1C1°;
if row = 3 and tank = 1 and position = 2 then tankn = '1c2';
if row = 3 and tank = 1 and position = 3 then tankn = *1C3';
if row = 1 and tank = 2 and position = 1 then tankn = '2A1 ;
if row = 1 and tank = 2 and position = 2 than tankn = '242';
if row = 1 and tank = 2 and position = 3 then tankn = ‘2A3';
if row = 2 and tank = 2 and position = 1 then tankn = '281';
Lf row = 2 and tank = 2 and position = 2 then tankn = '2R2';
if row = 2 and tank = 2 and position = 3 then tankn = '2B3';
if row = 3 and tank = 2 and position = 1 then tankn = '201'; - .
if row = 3 and tank = 2 and position = 2 then tankn = '202'; Page_é___of_b'__.
if row = 3 and tank = 2 and position = 8 then tankn = '2C3°;
if rew = 1 and tank = 3 and position = 1 <then tankn = '3A1’;
if row = 1 and tank = 3 and position = 2 then tankn = '3A2';
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if row = 1 and tank = 3 and position = 3 then tankn = '3A3';
if row = 2 and tank = 3 and position = 1 then tankn = '3B1';
if row = 2 and tark = 3 and position = 2 then tankn = '3B2';
if row = 2 and tank = 3 and position = 3 then tankn = '3B3'; "
if row = 3 and tank = 3 and position = 1 then tankn = '3C1'; AEH-12-PSEUDO 04
if row = 3 and tank = 3 and position = 2 then tankn = '3C2';
i® row = 3 and tank = 3 and position = 3 then tankn = '3C3';
if row = 1 and tank = 4 and position = 1 then tankn = '4A1';
if row = 1 and tank = 4 and position = 2 then tankn = '4A2';
if row = 1 and tank = 4 and position = 3 then tankn = '4A3';
if row = 2 and tank = 4 and position = 1 then tankn = '431';
if row = 2 and tank = 4 and position = 2 then tankn = 4B2';
if row = 2 and tank = 4 and position = 3 then tankn = '4B3';
if row = 3 anc tank = 4 and position = 1 then tankn = ‘4G1':
if ~ow = 3 and tank = 4 and position = 2 then tankn = '4G2';
if row = 3 and tank = 4 and position = 3 then tankn = '4C3';
if row = 1 and tank = 5 and position = 1 then tankn = 'BA1';
if row = 1 and tank = & and position = 2 then tankn = 'sA2';
if row = 1 and tank = 5 and pesition = 3 then tankn = '5A3';
if row = 2 and tank = 5 and pesition = 1 then tankn = '5B1';
Lf row = 2 and tank = & and positicn = 2 then tankn = '582';
if row = 2 and tank = 5§ and position = 8 then tankn = '5B3';
if row = 8 and tank = 5 and position = 1 than tankn = '501';
if row = 3 and tank = 5 and position = 2 then tankn = '502';
if row = 3 and tank = 5 and position = 3 ‘then tankn = 'BG3';
if row = 1 and tank = 6 and position = 1 then tankn = '6A1';
if row = 1 and tank = 6 and position = 2 then tankn = *BA2';
it row = 1 and tank = 6 and position = @ then tankn = 'BA3‘;
if row = 2 and tank = 6 and position = 1 then tankn = '6B1';
if row = 2 and tank = & and position = 2 then tankn = '6B2';
if row = 2 and tank = 6 and pesition = 3 then tankn = 'BB3';
if row = 3 and tank = 6 and position = 1 then tankn = '6C1';
if row = 3 and tank = € and position = 2 then tankn = '6C2';
if row = 3 and tank = 6 and position = 3 then tankn = '6C3';
if row = 1 and tank = 7 and position = 1 then tankn = '7A1’;
if row = 1 and tank = 7 and position = 2 then tankn = '7A2';
if row = 1 and tank = 7 and position = 3 then tankn = '7A3';
if row = 2 and tank = 7 and position = 1 then tankn = '7B1';
if row = 2 and tanx = 7 and position = 2 then tankn = '732';
it row = 2 and tank = 7 and position = 3 then tankn = '7B3';
if row = 3 and tank = 7 and pesition = 1 then tankn = '7¢{';
if row = 2 and tank = 7 and position = 2 then tankn = '7C2';
if row = 3 and tank = 7 and poesition = 3 then tankn = '763';
if row = 1 and tank = 8 and position = 1 then tankn = '8A1';
if row = 1 and tank = 8 and positicn = 2 then tankn = '8A2':
if row = 1 and tank = & and position = 3 then tankn = '8A3';
if row = 2 and tank = 8 and pcsition = { then tankn = '8B1';
if row = 2 and tank = 8 and position = 2 then tankn = 'sB2';
if row = 2 and tank = 8 and position = 3 then tankn = '883';
if row = 3 and tank = 8 and position = i then tankn = '8C1';
if row = 3 and tank = 8 and position = 2 then tankn = '8C2';
if row = 3 and tank = 8 and position = 3 then tankn = 'BC3'; .
if row = 1 and tank = @ and position = 1 then tankn = '0A1'; f
if row = 1 and tank = 9 and oosition = 2 then tankn = '9A2'; Page of & —
if row = 1 and tank = @ and position = 3 then tankn = '9A3';
if row = 2 and tank = 9 and position = 1 then tankn = '681';
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if row = 2 and tank = 9 and position = 2 then tankn = '9B2';
if row = 2 ard tank = 9 and position = 3 then tankn = '9B3';
if row = 8 and tank = ¢ and position = 1 then tankn = '0C1';
if row = 3 and tank = 9 and positien = 2 then tankn = '@9gz'; ABH-12-PSEUDO-04
if row = 3 and tank = 9 and positich = 3 then tankn = '9C3';
Rung
proc sort data= glochidiadist;
by round x;
run;
proc print data = gleochidiadist;
titlel h=2 'Efficacy of Psuedomonas Tluorescens (PF-CL145A)SDP for controlling zebra mussels on artif
title2 h=1.5 'AEH-12.-FSUEDD-04';
title3 h=1 -Aandom assignment of trays to test tank/position';
title4 h=1 'Test Location/type = Lake Carles/Bottom injecticn tank treatment';

ran; 3/11 ;’L

A
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1167 * date created : AUGUST 11, 2012 - JAL ;Y -
*

1168 * Verified by: (Date: ) page of

1169 * Random allocation of trays to tank.sas

1160 #t*****tk*k********kti*i*****i***tt*t**********#***k*************w***/ AEFL12“PQELH)CTU4
s -

1181 OM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND QUTPUT;

1162

1163 FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;

WARNING: The FOOTNOTE statement is ambiguous due to invalid opticns or unguoted text.

1164

1165 options /*1s=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosources2;

1166

1167 {*Random distribution of trays to experimental tanks*/

1168 /* tanks 1 to 9 = tank 1 row A,3,C, each row has 3 positions (ie: Tank 1 row A position 1, 2,
11681 or 3, etc)

1169 reund = distribution round, place one tray in the assigned position {9 per test replicate -
11691 3 for each exposure duration) */
1170

1171 /**********k*****k***ﬂ****w************w*********k*****k*-ﬁ***************‘ki*k**********h******
1171! *#*k*k**/

1172

1173 /*Location and exposure type: Lake Carles - Bottom injection treatment*/

1174 data glechidia;

1175 do round = 1 to 1 by 1;

1176  do row = 1 to 3 by 1}

1177  do position = 1 to 3 by 1

1178  do tank = 1 to 9 by 1;

1179 X = rapuni(-1);
1180 output;

1181 end;

1182  end;

1183 end;

1184  end;

1185 run;

NOTE: The data set WORK.GLOQCHIDIA has 81 observations and 5 variables,
NOTE: DATA statement used {Total procaess time):

real time 0.03 seconds

cpu tine 0.03 scconds

1186 data glochidiadist; set glochidia;

1167 if row = 1 then _row_= 'A';
1188 if row = 2 then _row_ = 'B';
1189 if row = 3 then _row = 'C';

1190 if row = 1 and tank = 1 and position = 1 then tankn = '1A1';
1191 if row = 1 and tank = 1 and position = 2 then tankn = '{A2';

1192 i¥ row = 1 and tank = 1 and positicn = 3 then tlankn = 'iA3';

1193 if row = 2 and tank = 1 and position = 1 then tankn = '1B1';

1194 if row = 2 and tank = 1 and position = 2 then tankn = '1B2';

1186 if row = 2 and tank = 1 and position = 3 then tankn = '1B3';

1196 if row = 3 and tank = 1 and position = 1 then tankn = 1¢1';

1197 if row = 3 and tank = 1 and position = 2 then tankn = '{¢2'; Page b of &
1198 if row = 3 and tank = 1 and position = 3 then tankn = '1C3'; I

1189  if row = 1 and tank = 2 and position = 1 then tankn = '2A1';
1200 if row = 1 and tank = 2 and position = 2 then tankn = '242';
1201 if row = 1 and tank = 2 and position = 3 then tankn = '2A3';
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1202
1203
1204
1205
12086
1207
1208
1209
1210
1211
1212
1213
1214
1218
12186
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1228
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
T 246
1247
1248
1249
12560
1251
1262
12563
1254
1268
1266
1267

if rew = 2 and tank = 2 and position = 1 then tankn = '2B1';
if row = 2 and tank = 2 and position = 2 then tankn = *2B2';
if row = 2 and tank = 2 and position = 3 then tankn = '2B3';
if row = 3 and tank = 2 and position = 1 then tankn = '207';
if row = 3 and tank = 2 and position = 2 then tankn = '262';
1f row = 3 and tank = 2 and position = 3 then tankn = '203':
if row = 1 and tank = 3 and position = 1 then tankn = '3a1';
if row = 1 and tank = 3 and positicn = 2 then tankn = '3A2';
if row = 1 and tank = 3 and position.= 3 then tankn = *3A3"';
if row = 2 and tank = 3 and position = 1 then tankn = '3B1';
if row = 2 and tank = 3 and positicn = 2 then tankn = '3B2';
if row = 2 and tank = 3 and position = 3 thap tankn = '3B3';
if row = 3 and tank = 3 and position = 1 then tankn = '3C¢1';
if row = 3 and tank = 3 and position = 2 then tankn = '3c2';
if row = 3 and tank = 3 and position = 3 then tankn = ‘3¢3';
if row = 1 and tank = 4 and position = 1 then tankn = '4A1';
if row = 1 and tank = 4 and position = 2 then tankn = '4A2';
if row = 1 and tank = 4 and position = 8 then tankn = '4A3';
if row = 2 and tank = 4 and position = 1 then tankn = '4B1';
if row = 2 and tank = 4 and position = 2 then tankn = '4B2';
if row = 2 and tank = 4 and position = 3 then tankn = '4B3';
it row = 3 and tank = 4 and position = 1 then tankn = '4C1';
if row = 3 and tank = 4 and position = 2 then tankn = '4C2';
if row = 3 and tank = 4 and position = 3 then tankn = '4¢3';
if row = 1 and tank = 5 and positicn = 1 then tankn = 'BA1';
if row = 1 and tank = & and position = 2 then tankn = 'sAZ';
if row = 1 and tank = 5 and position = 3 then tankn = '5A3';
if row = 2 and tank = 5 and positien = 1 then tankn = '5B1';
if row = 2 and tank = § and position = 2 then tankn = 'BB2';
if row = 2 and tank = & and position = 3 then tankn = '5B3';
if row = 3 and tank = & and position = 1 then tankn = '5C1':
if row = 3 and tank = 5 and position = 2 then tankn = '5¢2';
if row = 3 and tank = & and position = 3 then tankn = '5C3';
if row = 1 and tank = 6 and position = 1 then tankn = '6Al"';
if row = 1 and tank = 6 and position = 2 then tankn = '6A2';
if row = 1 and tank = & and position = 3 then tankn = '6A3';
if row = 2 and tank = 6 and position = 1 then tankn = '6B1';
if row = 2 and tank = 6 and position = 2 then tankn = '6B2';
if row = 2 and tank = & and position = 3 then tankn = 'BB3';
if row = 3 and tank = 6 and gosition = 1 then tankn = '8C1';
if row = 3 and tank = & and position = 2 then tankn = '602';
if row = 3 and tank = & and position = 3 then tankn = '8C8';
if row = 1 and tank = 7 and position = 1 then tankn = '7A1';
if row = 1 and tank = 7 and position = 2 then tankn = '7AZ2';
if row = 1 and tank = 7 and position = 3 then tankn = '7A3*;
if row = 2 and tank = 7 and position = 1 then tankn = '7B1';
if row = 2 and Ttank = 7 and position = 2 then tankn = '7B2';
if row = 2 and tank = 7 and position = 3 then tankn = '7B8';

if row = 3 and tank = 7 ‘and position = 1 then tankn = '7C1’;
if row = 3 and tank = 7 and positicn = 2 then tankn = '762';
1t row =.3 and tank = 7 and position = 3 then tankn = '7C3';

if row = 1 and tank = 8 and position = 1 then tankn = '8A1"';
if row = 1 and tank = 8 and position = 2 then tankn = '8A2';
if row = 1 and tank = 8 and position = 8 then tarkn = 'BA3';
if row = 2 and tank = B and position = 1 then tankn = '881'; .
if row = 2 and tank = 8 and position = 2 then tankn = 'gb2'
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1258 if row = 2 and tank = 8 and positien = 3 then tankn = '8B3';

1259 if row = 3 and tank = & and position = 1 then tankn = '8C1';
1260 if row = 3 and tank = 8 and position = 2 then tankn = '@C2';
1261 if row = 3 and tank = & and position = 3 then tankn = '8C3';

1262 if row = 1 and tank = 8 and position = 1 then tankn = '9Ai';
1263 Lf row = 1 and tank = 9 and position = 2 then tanxn = 'GA2';

1264 if row = 1 and tank = 9 and pesition = 3 then tankn = *9A3'; AEH-12-PSEUDO-04
1265 if row = 2 apd tank = ¢ and position = 1 then tankn = '981';

1266 if row = 2 and tank = 9 and positien = 2 then tankn = '9B2';

1267 if row = 2 and tank = 9 and position = 3 then tankn = 'OB3';

1268 if row = 3 and tank = 9 and position = 1 then tankn = ‘91",

1269 it row = 3 and tank = 9 and position = 2 then tankn = 'a¢2';

1270 if row = 3 and tank = 9 and position = 3 then tankn = '9C3’;

1271 Run;

NOTE: There were 81 ohservaticons read from the data set WORK.GLOCHIDIA.
NOTE: The data set WORK.GLOCHIDIADIST has 81 observations and 7 variables.
NOTE: DATA statemsnt vsed (Total process time):

real time 0.07 sg¢onds

cpu time 0.07 seconds

1272 proc sort data= glochidiadist;
1273 by round xj
1274 run;

NOTE: There were 81 observations read from the data set WORK.GLOCHIDIADIST.
NOTE: The data set WORK.GLOCHIDIADIST has 81 observations and 7 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.C1 seconds

12756 proc print data = glochidiadist;

12768 titlel h=2 'Efficacy of Psuedomonas fluorescens (PF-CL145A)SOP for controlling zebra nmussels
12761 on artifical substrates';

1277 title? h=1.56 'AEM-12-PSUEDC-04';

1278 titled h=1 'Random assignment of trays to test tank/position';

1279 title4 h=1 'Test Location/type = Lake Carlos/Battom injection tank treatment';

1280 run;

NOTE: There were 81 observations read from the data set WORK.GLOCHIDIADIST.
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.01 scconds
cpd time 0.01 seconds
ginie
Ja~
FF# _lda
tem No. )
Pg_ 8 of &
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fficacy of Pseudomonas fluorescens {Pf-CL145A)for controlling zebra mussesl on artifical substratas
AEH-12-PSEUDC-04

Random assignment of substrate removal from tanks *** TANK {1 #*» /
Lake Garlos - bottom injection Treatment g ”b"' AEH""Q’PSEUDO‘M
. To—
Obs row position X tankn trt
T 8 2 0.00678  1C2 6N _Dﬂs}r\asgk o W Tg pecyyn
2 k) 3 0.07326 1C3 8h f‘- : : T?
3 3 0.24288 1C1 gh o D hoyth oo boor G4 SﬂL”"P\‘“j‘
4 1 2 ~27638 1A2 oh e JeAv6D
5 1 3 0.28017 Ad 9h
8 2 1 0.53070 181
7 2 2 (.61838 182 12
8 2 3 0.6B756 1B3 12
2] 1 1 0.81146 1A1 12
—t L06%
Flle Folder. __1Z & ltem Number: __ 5 Page_ | _of 30
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Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12 .
AEH-12-PSEUDO-04

Efficacy of Pseudononas fluorescens (Pf-CL145A}For contrclling zebra mussesl on artifical substrates
AEH-12-PSEUDO~D4. -

Random assignnsnt of substrate removal Trom tanks s*% TANK 2 *#+

Lake Carlos - bottom injection Treatment

Obs row position X tankn trt

1 1 2 0.11803 22 sh —D%M? Q:v buﬂym \ Neshon
0.62053  2B2 6h w i 4
0.71937 281 6h 15 of Urniy L1 howith

0.95412 353 12
0.97238 2A1 12
0.99390 261 12

© @ ~Ne G LN
o= o w =

3 87 2A3 gh o b oo 9 h Sopmphiy
2 DIBMM[] )

3 0.94135 263 | ' wAUG B
3 .

1

1

2 4 30

Page

Looedimgldenlk e RETCHEETE]

. 0068
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nalysis performed by J. Lucma SAS version 9,2 10:20 13AUG12
yeis e e ABH-12-PSEUDO-04

Efficacy of Pseudomonas fluorescens (Pf-CL145A)For controlling zebra mussesl on artifical substrates
AEH-12-PSEUDQ-04

Random assignment of substrate removal from tanks *** TANK § %%+

Lake Carlos - bettom injection Treatment

Obs row position X tankn trt
]

J

1S
Dm;\\.ﬁ’gh’ bﬂbr"\ ,r\;tk‘-"n 19 OciLvr

3 2 0.19914 3¢z eh .

2 1 : - D.28840 3A2 6h s l l/\ W n [ ”
i ] i

3 2 0.38003 B3 6h db il bo 4 Sl
4 3 1 -43250  3C1  oh s upvag
5 1 1 0.57180
] 2 2 0.66134
7 3 3 0.71583 803 12
8 1 3 0.82826 3A3 12
9 2 1 0.88773 381 12

o et ‘j
Page > _ of 30
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Analysis performed by; J. Luoma SAS version 9.2 10:20 13AUGIZ AEH-12-PSEUDO-04

Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK 4 *+*

Lake Carlos - bottom injection Bedy Treatment

Obs row position X tankn trt

Lo Dootbom Ydectun v
-‘\1'\; 2 0.04712  4A2  Bh DOS g Motetve o :
2 3 0.06272 ac3 8h  actugn 4(), 2 h Wit n
3 3 0.14155 4cH 6h
4 8 2 28865 ac2 gh L wdh Sﬂ-mf“‘f:)"
5 1 1 0.45448 .
6 1 3 0.50193 443 Imw;
7 2 1 0.73873 481 12
8 2 3 0.88940 4B3 12
9 2 2 0.94491 a2 12

Page_ 4 of 30
1o obet

PUR . PR——
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Analysis performed by-d. Lupma SAS version 9.2 10:20 13AUGI2 AEFL124§SEL”30“O4

Efficacy of Pseudomonas fluorescens (Pf-CLT4BA)}for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks **% TANK 5 w%*

Lake Carlos - bottom injection Treatment

Obs row position X (Dtankn trt
~ 1 2 0.11803 242 B g Qs( IGU'H\’Y“ fr\‘}‘uhuh s EYI
2 2 0.62053 & 282 6h | Q o J
3 2 0.71887 281 &b c R wth e b oo Tk Sarmplivg,
4 1 a 87192 2A3 oh :
5 3 2 0.91454 oh fho Jehve iy
8 3 3 0.94135 263
7 2 3 0.65412 263 2
8 1 1 0.97236 241 12
g 3 1 0.99390 21 12
CTany ™ ghody be & mot 0 Fv
¥ ol not Ay TN
e Toemiehm 42 %:w
] l»
/Fl’\_f”\»CV O{amét.ﬂghtwl . }Jawuvls
O - B - 7  Page 5 of 3o
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AEH-12-PSEUDC-04
Analysis performed by J. Luoma 8AS wversion 9.2 10:20 13AUG1I2

Efficacy of Pseudomonas fluorescens {[Pf-CL145A)Tor controlling zebra mussesl on artifical substrates
AEH-12-P3EUDO-D4

Random assignment of substrate removal From tanks *** TANK & *#»

Lake carlos - bottom injection Treatment

Cbs row position X tankn trt

2 0.08423 2 eh o Ly bethm rfedon s
3 0.16043 6C3 6h .
0.20085 6A3 8h 'gf 2 h wth w b oo 44

/

3 1
4 1 1 470 BA1 Bh Wy .
5 2 2 0.30688 oh 5‘“’”"(}”3' Ibn 1o Auh i)
6 2 3 . 0.35165
7 1 2 0.38714 B6A2 12
8 3 1 0.60130 6C1 12
o 2 1 0.64342 BBl 12
TR . S - L Page _ & _of _3d
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AER-12-P3EUDO-04
Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12

Efficacy of Pseudomonas fluerescens (Pf-CL145A)for controlling zebra mussesl on artifiecal substrates
AEH-12-PSEUDO- 04

Random assignment of substrate removal from tanks *%* TANK 7 *#x

Lake Carlos - bottom injection Treatment

Obs row position X @:ankn £t Q -
Doy b o i
2 0.11803 242 &h y s
. 124 7
2 0.6205% © 2B2 8 iy 12 % wdh no ko g
0.71937 281 . &h Am‘:mj,

1
2 )
3 2 :
4 1 3 : Z%?h b vy
> 8 2 0.81454 2 gh [
S g 3 0.94135 203 h_
‘ 2 3 0.95472 283 12
3 ! 1 0.97236  2A1 12
® 8 1 0.90380 201 12
@ fagn b D thald be 7 Y\WO)]LW
lo AU
See Deviaronr #2 e
: vl
«Fw%w cAapifisatn,, P TR 3
SV U Te 3 | oo '7 . .
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AFH-12-PSEUDO-04

Analysis performed by J. Luoma SAS version 0.2 10:20 13AUG12

Efficacy of Pseudomonas fluorescens (Pf-CL148A)for controlling zebra mussesl on artifical substrates

AEH-12-PSEUDO-04
Random assignment of substrate removal from tanks *** TANK 8 ***
Lake Carlos - bottom injection Treaiment

Cbs F oW position X tankn trt

0.06104  8¢1  eh £y botlm Techor 13
Dighe, W )
0.25814 acs o .@5 ]);L h wh\'”\ ro b ordh

o
/:.,

3 3 0.25814 8C3 sh

4 2 1 +54811 881 sh ém««fh Ko leava b
5 2 2 0.66888 " _

6 1 2 0.72715

7 2 3 0.81389 883 i2

8 3 2 0.87980 8G2 12

9 1 3 0.80938 BA3 12

Page. 0 of 30

s T L1 |
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AFH-12-PSEUDO-C4

AEH-2-PSEUDOL

v
Analysis pertfermed by J. Luoma SAS version 9.2 10:20 13AUG12§\ W’J

Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDC-04

Random assigniment of substrate removal from tanks *** TANK 9 ***

Lake Garlos - bottom injection Treatment

Obs  row  position x o 0rankn  grt Dos nQ; bothym :n]w%or\ s
) 1 2 0.11803 242 8h ,C -
\2\2 0.62053 282 6h ¢ Wb with rob o T
3 2 wsar 281 6h Sﬂfhf\‘v C P o s
4 1 3 ~87192 2A3 oh J

5 3 2 0.91454 oh

& 3 a 0.94135 203

7 2 3 0.95412 2R3 o=

8 1 1 0.97238 241 12

g 3 1 0.99390 2¢1 12

Ot D ghld be G rt™ 2.
jbw e Audy

64?9(;’ b@fbtlﬁ/’hm/) :#- } ’(V ,63;,;:‘{1::?
o /c;ﬁar[ﬁtaﬁ)m_ Jptar 1 pvevi3

RN - SO Page_ 1 _of 30
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AEH-12-PSEUN0.04

Analysis performed by J. Luoma S8AS version 9.2 10:20 13AUG12

Page |0 of _3C
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/**k****#*****k**********k*******ﬁ****%?***k**k*xk**k***i**i**********

*  8tudy Number : AEH-12-PSUEDD-04

*  Study Director: Jim Luoma
* date created : 13 August 2012 - JAL ‘3/”/31 AEH-12-PSEUDO-04
¥ Verified hy: {Date: ) page of

* Random allocation of tpreatment to tank.sas
******i*k**w****************k**k**k***********k********#*****i******w!

DM "LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;
FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' 8SYSVER &SYSTIME &SYSDATE;
eptions 1s=105 ps=54 formdlim='-' pageno = 1 nocenter nodate noscurce?;

aubelmale, Pl fomt Tanks. See e eles. it FEAPEN

/*Random assignment of -treatitert—to—experimentaltanks/
!*Location/exposure type: Lake Carlos - bottom injection treatment*/
data TANKT;
do row = 1 t0 8 by 1;

do pesition =1 to 3 by 15

% = raruni(-1});

outputy

end;

end;
run;
data TANKTA; set TANK1;

if row = 1 and position = 1 then tankn = '1Af1';

if row =1 and position = 2 then tankn = '1A2';

if row = 1 and position = 3 then tankn = ‘1A3';
if row = 2 and position = 1 then tankn = '1B1';
if row = 2 and position = 2 then tankn = *1B2';
if row = 2 and pesition = 3 then tankn = '1B3';
if row = 3 and position = 1 then tankn = '3G1';
if row = 3 and position = 2 then tankn = '102';
if row = 3 and position = 3 then tankn = '1G3*;
run;

proc sort data=TANKIA;

by x;
rung

data assign_tri_TANK1A; set TANKiA;
if _n_ =1 then trt = '6h';
if _n_ =2 then trt = 'Bh';
if _n_ =3 then trt = '6h';
if _n_ = 4 then trt = '9h';
if n_ =5 then trt = 'Sh';
if _n_ =86 then trt = '9h';
if _n_ =7 then trt = 'i2n’;
if _n_ =8 then trt = '12h';
if _n_ =8 then trt = *12h';
run;
proc print data= assign_irt_TANK1A;
titlel h=2 'Efficasy of Pseudomonas fluorcscens (PT-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04';
titled h=1 'Random assignment of substrate removal from tanks *** TANK 1 *%#:;
title4 h=1 'Lake Carlas - bottom injection Treatment ';

Paga _\| _of 3¢

n sl

=N

Page 135 of 519



data TANKZ;
do row =1 to 3 by 1;
do position = 1 to 3 by 1;
X = ranuni(-1};
output;
and;
end;
run;
data TANK2A; sel TANK2;
if row = 1 and position = 1 then tankn = '2A1';
if row = 1 and position = 2 then tankn = '242';
if row = 1 and position = 3 then tankn = '2A3';
if row = 2 and position = 1 then tankn = '2B1';
if row = 2 and position = 2 then tankn = '2B2';
if row = 2 and position = 3 then tankn = '283";
if row = 3 and position = 1 then tankn = '2C1';
if row = 3 and position = 2 then tankn = '202';
if row = 3 and position = 8 then tankn = '2C3';
run;
proc sort data=TANKZA;
by x;
run;

AF-12-PREUDO-04

data assign_trt_TANK2A; set TANKZA;
if _n_ =1 thenm trt = '6h';
if _n_ =2 then trt = '6h’;
if _n_= 3 then trt = '6h';
if _n_ = 4 then trt = 'gh';
if _n_ =5 then trt = 'sh';
if _n_ =6 then trt = '0h';
if _n_ =7 then trt = "12h';

n =1
1

if _n_ = B then trt = "12h’;
if _n_ = 9 then trt = '12h';
run;

proc print data= assign_trt_TANK2A;

titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)For controlling zebra mussesl on artifical
title2 h=1.6 'AEH-12-PSEUDO-04';

titled h=1 'Random assignment of substrate removal from tanks *** TANK 2 **%';

titled h=1 'Lake Carlos - bottom injection Treatmert *;

run;

data TANK3;
do row =1 1o 3 by 1;
do position = 1 to 3 by 1;
X = ranuni{-1};
output;
end;
end;
run;
data TANK3A; set TANK3;
if row = 1 and position = 1 then tankn = '3A1‘;
if row = 1 and position = 2 then tankn = '3A2';
if row = 1 and position = 3 then tankn = '3A3';
if row = 2 and positicn = 1 then tankn = '3B1';
if row = 2 and position = 2 then tankn = '3B2';
if row = 2 and position = 3 then tankn = '8B3';

Page 17 of kL
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if row = 3 and position = {1 then tankn = '3C{';
if row = 3 and position = 2 then tarkn = '3C2';
if row = 3 and position = 3 then tankn = '3C3';
run; AEH-12-PE2UD0-04
proc sort data=TAMKS3A;
by x;
ryn;

data assign_trt_TANK3A; set TANK3A:
if _n_ =1 then trt = 'eh’;
if _n_ = 2 then trt = '6h’;
if _r_ = 8 then trt = '6h';
if _n_ = 4 then trt = '9h';
if _n_ =6 then trt = 'gh’';
if _n_ = & then trt = 'gh';
if n_ = 7 then trt = '12h";
if _n_ =8 then trt = 't20";
if _n_ =8 then trt = '12h';
run;
proc print data= assign_trt_TANK3A;
titlel h=2 'Efficacy of Pseudomcnas fluorescens (Pf-CL148A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-0D4';
titled h=1 'Random assignment cf substrate removal from tanks *#** TANK 3 **+;
title4 h=1 'Lake Carlos - bottcm injection Treatwent ';
run;
data TANK4;
do row = 1 to 8 by 1;
do position = 1 to 3 by 1;
x = ranuni(-1);
output;
end;
end;
run;
data TANK4A; set TANK4;
if row = 1 and pesition = 1 then tankn = '4A1';
if row = 1 and position = 2 then tankn = '4A2';
if row = 1 and position = 3 then tankn = '4A3';
if row = 2 and position = 1 then tankn = '481';
if row = 2 and poesition = 2 then tankn = '482';
if row = 2 and position = 3 then tankn = '4B3';
if rcw = 3 and poesition = 1 then tankn = '4C1';
if row = 3 and position = 2 then tankn = '4C2';
if row = 3 and pesition = 3 then tankn = '4C3';
run;
proc sort data=TANK4A;
by x;
run;

data assign_trt_TANKA4A; set TANKAA;
if n_ =1 then trt = '6h';

if n_ =2 then trt = 'sh';

if _n_ = 3 then trt = '6h';

if = 4 then trt = 'oh';

if _n_ =5 then trt = '9h";

if _n, = 8 then trt = 'oh';

if _n_ =7 then trt = '12h';

Page _\> of 30
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it _n, = 8 then trt = '12h';
if _n_ = 9 then trt = '{2h'; ARH-12-PEEUDC-04
runy I ) .

proc print data= assign_trt TANK4A;
titlef h=2 "Efficacy of Pseudomonas fluorescens (Ff-CL{45A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUD0O-04 ; .
titled h=1 'Randem assignment of substrate removal Trom tanks *** TANK 4 ***';
title4 h=1 'Lake Carlos - bottom injecticn Bedy Treatment ';
run;
data TANKS;
do roaw = 1 to 3 by 1;

do position = 1 to 3 hy 1;

x = ranuni(-1);

output;

end;

end;
run;
data TANKBA; set TANKS;

if row = 1 and position = 1 then tankn = '5A1';

if row = 1 and position = 2 then tankn’'= '6A2’;

if row = 1 and position = 3 then tankn = 'SA3';
if row = 2 and position = 1 then tankn = ‘5B1';
if row = 2 and position = 2 then tankn = 'BB2';
if row = 2 and position = 3 then tankn = '5B3’;
if row = 3 and position = 1 then tankn = '501';
if row = 3 and position = 2 then tankn = '862';
if row = 3 and positicn = 3 then tankn = '6C3';
run;

proc sort data=TANKSA;

by x;
run;

data assign_irt_TANKSA; set TANKBA;
if _n_= 1 then trt = 'sh';
if _n_ = 2 then trt = '6h';
if _n_ = 3 then trt = 'éh'
If _n_ =4 then trt = 'gh';
if _n_ = 56 then trt = '9h';
if _n_ =6 then trt = '9h';
if _n_ = 7 then trt = '12h ;

If =3

if n_ =8 then trt = '12h';
if _n_ =9 then trt = '12h';
run;

proc print data= assign_trt_TANK2A;
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL14GA)for controlling zebra mussesl on artifieal
title2 h=1.5 'AEH-12-PSEUDO-04';
title3 h=1 'Random assignment of substrate removal from tanks *** TANK § ##*';
title4 h=1 'Lake Garlos - bottom injection Treatment ';
run;
data TANKS;
do row = 1 to 3 by 1}
do position = 1 to 3 by 1;
X = ranuni(-1); F’age_.\_“l_flf.i?__
output;
end;
end;
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run;
data TANKGA; set TANK6;
if row = 1 and position = 1 then tankn = '6A1';
if row = 1 and posizion = 2 then tankn = '6A2'; AER-12-PS2JD0-04
if row = 1 and position = 3 then tankn = '6A3';
if row = 2 and position = 1 then tankn = '6B1°;
Lf row = 2 and position = 2 then tankn = '6B2':
if row = 2 and position = 3 then tankn = '8B3';
if row = 3 and position = 1 then tankn = ‘6C1';
if row = 3 and position = 2 then tankn = '662';
if row = 3 and position = 8 then tankn = '6C3‘;
run;
proc sort data=TANKGA;
by x;
run;

data assign_trt_TANKGA; set TANKGA;
if _n_ =1 then trt = '6h';
if _n_ =2 then trt = '6h';
if _n_= 3 then trt = '6h';
If _n_ =4 then trt = '9h';
if _n_ =5 then trt = 'on';
if _n_ = 6 then trt = 'gh';
if _rn_ = 7 then trt = '12h';
if _n_ = & then trt = 'i2n';
if _n_ = 9 then trt = '12h';
run;
proc print data= assign_trt TANKBA;
titlel h=2 'Efficacy of Pseudomonas fluorescens (PP-CL145A)Tor controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUD0O-04';
titled h=1 'Random assignment of substrate removal Trom tanks *%%* TANK 6 **+';
title4 h=1 'Lake CGarlos - bottem injection Treatmenti ';
run;
data TANK?;
do row =1 to 3 by 1;
do position = 1 to 3 by 1;
X = ranuni{-1);
output;
and;
end;
run;
data TANK7A; sot TANK?;
if row = 1 and positicn = 1 <hen tankn = '7A1';

{1

n =

if row = 1 and position = 2 then tankn = '7A2';
if row = 1 and position = 3 then tankn = '7A3';
if row = 2 and position = 1 then tankn = '781';

if row = 2 and positicn = 2 then tankn = '782';
if row = 2 and position = 3 then tankn = '7B3';
if row = 3 and position = 1 then tankn = '701';
if row = 8 and positicn = 2 then tankn = '7¢2';
if row = 3 and position = 3 then tankn = '7G3';

run; 9.
proc sort datasTANK7A; Page _E._ Of_-}-—-
by X;
run;
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data assign_trt_TANK7A; set TANK7A;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '6h';
if _n_ = 8 then trt = 'é6h';
_nh_ =4 then trt = 'ah’; AEH-12-PREUD0-04
_h_ =5 then trt = 'Oh';
if _n_ =& then trt = 'gh';
if _n_ =7 then trt = '12h’;
if _n_ = 8 then trt = ‘12h';
if _n_ = 9 then trt = '12h’;
run;
proc print data= assigh_trt_TANK2A;
titlei h=2 'Efficacy of Pseudomonas fluorescens (PT-CL145A)far controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04'; ’
titled h=1 'Random assignment of substrate removal from tanks *+% TANK 7 #*%';
title4 h=1 'Lake Carlos - bottom injection Treatment ';
run;
data TANKS;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1;
X = ranuni(-1);

-
iy
=

output;
end;
end;
run;
data TANKBA; set TANKS;
it row = i and position = 1 then tankn = *8A1’;
if row = 1 and position = 2 then tankn = 'BA2';
if row = 1 and paosition = 3 then tankn = '8A3’;

if row = 2 and pesition = 1 then tankn = '881';
if row = 2 and positicn = 2 then tankn = '8B2';
if row = 2 and position = 3 then tankn = '8B3’;
if row = 38 and position = t then tankn = 'BC1';
if row = 3 and pesition = 2 then tankn = '8C2';
if row = 3 and position = 3 then tankn = '8C3';
run;
proc sort data=TANKBA;
by x;
run;

data assign_tri_TANKBA; set TANKSA;
if _n_ =1 then trt = '6h’';
if _n_ =2 then trt = ‘6h';
if _n_ = 3 then trt = '6h';
if n_= 4 then trt = '90"';
if _n_ = 5 then trt = '9h’';
if n_ = € then trt = '9R';
it _n_ = 7 then trt = 'i2h';
if _n_ = 8 then trt = '12h'; Page ll__ of _%o
if _n_ = 9 then trt = '"12h'; -
run;
prec print data= assign_trit_TANKBA;
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling rzebra musses) on artifical
titla2 h=1.5 'AEH-12-PSEUDC-04';
title3 h=1 'Random assigrnment of substrate removal from tanks *#¥* TANK 8 #*¥';
titled4 h=1 'Lake Garlos - bottom injection Treatment ';
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reng
data TANK9;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1;
X = ranuni{-1};
output;
end;
end;
rum;
data TANK9A; set TANKS;
if row = 1 and position = 1 then tankn = '9A1';
if row = 1 and pesition = 2 then tankn = '9A2';
if row = 1 and position = 3 then tankn = '9A3';
if row = 2 and position = 1 then tankn = '0B1';
if row = 2 and position = 2 then tankn = '9B2';
if row = 2 and positicn = 3 then tankn = '9B3';
if row = 3 and position = 1 then tankn = '8C1';
if row = 3 and position = 2 then tankn = '9¢2';
if row = 3 and position = 3 then tankn = '9C3';
run;
prac sort data=TANK9A;
by x;
run;

data assign_trit_TANKSA; set TANKSA;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = '9h ;
if _n_ =5 then trt = 'oh';
if _n_ = 6 then trt = '8h';
if _n_ =7 then trt = '12h"';

if _n_ = 8 then trt = '12h';
if _n_ = 9 then trt = '12h';
run;

proc print data= assign_trt_TANK2A;

titlei h=2 'Efficacy of Pseudomonag fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEM-12-PSEUDO-04';

titled h=1 'Random assignment cf substrate removal from tanks *** TANK 9 ***';

title4 h=1 'Lake CGarlos - bottom injection Treatment ';
run;

gﬂz/ﬂt
Ta

Page 141 of 519



381 * date created : 13 August 2012 - JAL j/‘/
382 * Verified by: {Date: ) <1
383 * Random allecation of treatment to tank.sas
384 i‘*i***ki**i******kﬁ*k******ﬁ******k********k**k*******xk**k**k*n*i***j AE‘A?QPSEL;DO“O4
385 DM 'LOG; CLEAR; OUTPUT; CLZAR;'; * CLEAR LOG AND QUTRUT;

386

387 FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;

WARNING: The FOOTNOTE statement is ambiguous due to invalid options or ungucted text.

388

389 options 1s=106 ps=54 formdlim='-' pageno = 1 nocenter nodate nosourcez;

399 , Sbgak ool B ars. S HHU on vexk page. B 2enody

391 [*Random assignment of Areatment—toexperimental—tanks*y—

392 /*Location/exposure type: Lake Carlos - bottom injection treatment*/

3283 data TANK1;

394 do row = 1 to 3 by 1;

335 de position =1 to 3 by 1}

356 X = ranunif-1j};

397 output;

page _of

398 and;
399  end;
400 run;

NOTE: The data set WORK.TANK1 has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.60 seconds

cpu time 0.00 seconds

401 data TANK1A; set TANK1j
402  if row = 1 and position = 1 then tankn = ‘1Aa1';
403 if row = 1 and position = 2 then tankn = '{A2';

404 if row = 1 and position = 3 then tankn = '1A3';

405 if row = 2 and position = 1 then tankn = 'iB1';

406 if row = 2 and position = 2 then tankn = '1B2';
407 if row = 2 and pesition = @ then tankn = 'iB3';
408 if row = 3 and position = 1 then tankn = *1¢1°;
409 if row = 3 and position = 2 then tankn = '102';
410 if row = 3 and position = 3 then tankn = '1G3';
411 run;

NOTE: There were @ ohservations read from the data set WORK.TANKT.
NOTE: The data set WORK.TANK1A has 9 observations and 4 variables.
NOTE: DATA statement usod (Total process wime}:

real time 0.01 seconds

opu time 0.01 seconds

412 proc sort data=TANKIA;

413 by x;
414 run;
NOTE: There were 9 observations read Trom the data set WORK.TANKTA. -
NOTE: The data sel WORK.TANKIA has 9 ohservations and 4 variables. Page 1§ of B
NOTE: PRJCEDURE SORT used (Total process time):

real time 0.01 seconds

opu tine .01 seconds
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415
418
477
418
419
420
421
422
4283
424
425
426

NOTE:
NOTE:
NOTE;

data assign_tri_TANKiA; set TANK1
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '6h’;
if _n_ =3 then trt = s&h';
if _n_ = 4 then trt = 'gn’;
if _n 8 then trt = ‘gh';
if _n_ = 6 then trt = 'gh';

[[—|

Lf _n_ =7 then trt = "12h';
if _n_ = 8 then trt = '12h'
if _n_ =8 then trt = "12h";
run;

There were 9 observations read from the data sct WORK.TANKIA.

Aj

The data set WORKLASSIGN_TRT_TANKYA has 9 observations and 5 variables.
DATA statement used {Total process time):

0.01 seconds
0.01 seconds

real time
cpu time

427 proc print data= assign_trt_TANK1A;
428 titlet h=2 'Efficacy of Pssudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on

428]
429
430
431
432

NOTE:
NOTE:

433
434
435
436
437
438
439
440
441

NOTE :
NOTE :

442
443
444
445

artifical substrates';

title2 h=1.5 'AEH-12-PSEUDQ-04';
title3d h=1 'Random assignment of
titled4 h=1 'Lake Carlos -
run;

substrate removal from tanks **% TANK 1 *%%¢';

bottom injection Treatment ';

There were 9 observstions read from the data set WORK.ASSIGN TRT_TANK1A.

PROGEDURE PRINT used (Total proec

real tims 0.01 seoonds
cpu time C.01 saconds
data TANKZ;

do row = 1 to 8 by 1;
do position =1 to 3 by 1;
X = ranuni(-1});
output;
end;
end;
run;

The data sel WORX.TANKZ2 has 9 observations and 3 variables.

DATA statement used (Total proce
real time 0.01 seconds
cpu time 0.01 seconds

data TANK2A; set TANKZ;
if row = 1 and position = 1 then
1f row = 1 and position = 2 the

ess tine):

58 Time):

tankn = 'zA1';
n tankn = '2A2';

if row = 1 and position = 3 then tankn = '243';

Page 143 of 519

page _19__otTho



446 if row = 2 and position = 1 then tankn = '2B1';

447 if row = 2 and pesition = 2 then tankn = '2B2';

448 if row = 2 and position = 8 then tankn = '2B3';

449 if row = 3 and position = 1 then tankn = '201°';

450 if row = 3 and position = 2 then tankn = '202'; AES-12.800 SUDC-04
451 if row = 3 and positicn = 3 then tankn = '203';

452 run;

NOTE: There were 9 observations read from the data set WDAK.TAMK2.
NOTE: The data set WORK.TANK2A has 9 observations and 4 variables.
NOTE; DATA statement used (Total process time):

real time 0.01 seconds

cpu tine 0.01 seconds

453  proc sort data=TANK2A;
454 by x;
455  run;

NOTE: There were 9 observatiors read from the data set WORK.TANK2A.
NOTE: The data set WORK.TANK2A has 9 observaticns and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

456

457 data assign_trt_TANK2A; set TANK2A;
458 if _n_ =1 then trt = '8h';

459 if _n_ = 2 then trt = 'Gh';

460 if _n_ = 3 then trt = '6h"';
481 if _n_ =4 then trt = '9h';
452  if _n_ = 5 then trt = 'Gh';

463 if _n_ =6 then trt = '9h';
464 if _n_ =7 then trt = '12h';

1

468 if _n_ = B then trt = 'i2h';
466 if _n_ =9 then trt = '12h'
467 run;

NOTE: There were 9 observations read fron the data set WORK.TANK2A.
NOTE: The data set WORK.ASSIGN_TRT_TANK2A has 9 observations and & varlables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpL time .01 seconds

468 proc print data= assign_trt TANK2A;
489 1itlel h=2 Efflcagy of Pseudomonas fluorescens (Pf-CL1458)for controlllng Zchra mussesl on
489! artifical substrates'
470 title2 h=1.5 'AEH-12- PSEUDO—04‘;
471 title3 h=1 'Random assignment of substrate removal from tanks #** TANK 2 #**! .
472 titled h=1 'Lake Carlos - bottom injection Treatment ';
473 run;
Page _Jo_ ofl:é'D
NOTE: There were 9 obscrvations read Trom the data set WORK.ASSIGN TH™ TANK2A.
NOTE: PROCEDURE PRINT Lsed {Total process time):
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real time 0.00 saconds
cpu time 0.00 seconds

474

475 data TANKS;

476 do row = 1 to 3 by 1;

477  do position = 1 to 8 by 1;

478 X = ranuni{-1);
479 output;

480 end;

481 end;

482 run;

NOTE: The data set WORK.TANK3 has 9 ohservations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

483 data TANK3A; sel TANK3;
484 if row = 1 and positian = 1 then tankn = '3A1';
485 if row = 1 and position = 2 then tankn = '3A2';

488 if row = 1 and pesition = @ then tankn = '3A3';

487 if row = 2 and positicn = 1 then tankn = '381';

488 if row = 2 and position = 2 then tankn = '3B2';
489 if row = 2 and position = 3 then tankn = 'SB3';
480 if rew = 3 and position = 1 then tankn = '3¢1';
481 if row = 3 and position = 2 then tankn = '302';
492 if row = 3 and position = 3 then tankn = '303';
493 run;

NOTE: Thers were 9 cbservations r~ead from the data set WORK.TANKS.
NOTE: The data set WORK.TANK3A has 9 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 scoonds

494  proc sort data=TANK3A;
495 by x;
496  run;

NOTE: There were 9 observations read from the data set WORK.TANK3A,
MNOTE: The data set WORK, TANK3A has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds
cpu tine 0.01 seconds
497
498 data assign_trt_TANK3A; set TANK3A;
499 if _n_ = 1 then trt = '6h'; Page 2L of 5
500 if _n_ = 2 thsn trt = 's6h';
501 if _n_ =8 then trt = B6h';
502 if _n_ = 4 then trt = 'oh';
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503 if _n_ =5 then trt = '9h’;
504 if _n_ = 6 then trt = 'oh';

505 if _n_ =7 then trt = "120°
506 if _n_ =8 then trt = '12h';
507 if _n_ = 9 then trt = '12h';

508 run;

NOTE: There were 9 observations read from the da*a set WORK.TANK3A.
NOTE: The data set WORK.ASSIGN_TRT_TANK3A has 9 observations and 5 variables.
NOTE: DATA statement used (Total process time):

real time G.01 seconds

cpu time 0.01 segonds

609 proc print data= assign_trt_TANK3A;

510 titlel h=2 'Efficacy of Pseudomonas flucrescens {(Pf-CL145A}for controlling zebra mussesi on
510| artifical substrates';

i1 title2 h=1.5 'AEH-12-PSEUDO-04';

512 title3 h=1 'Random assignment of substrate removal from tanks *** TANK 3 wHEAL

513 title4 h=1 'Lake Garlos - bottom injection Treatment ';

514 run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT_TANK3A.
NOTE: FROCEDURE PRINT used (Total procass time):

real time 0.00 seconds

cpu time 0.00 seconds

515 data TANK4;
516 do row = 1 to 3 by 1;
517  do position = 1 to 3 by 1;

518 X = ranuni(-1%;
519 output;

520  end;

521 end;

522 run;

NOTE: The data set WORK.TANK4 has 9 observations and 3 variables.
NOTE: DATA statenent used {Total process tims):

real tims 0.01 seconds

cpu time . Q.01 seconds

523 data TANK4A; set TANK4,
524 1t row = 1 and position = 1 then tankn = ‘4A1';
525 if row = 1 and position = 2 then tankn = '4A2';

526 if row = 1 and position = 3 then tankn = '4A3';

527 it row = 2 and position = 1 then tankn = '4B1';

528 if row = 2 and position = 2 then tankn = '4B2';

529 if row = 2 and position = 8 then tankn = '4B3';

530 if row = 3 and position = 1 then tankn = '4C1';

531 if row = 3 and position = 2 then tankn = '4c2';

532 if row = 3 and position = 3 then tankn = '4C3’; Page 9 of 5o
533 run; _

NCTE: There were 9 observations read from the data set WORK.TANKA.
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NOTE: The data set WORK.TANK4A has 9 observations and 4 variables.
NOTE: DATA statement used (Total process time):
real time 0.01 saconds

cpu time 0.01 seconds s ones pareer
AEHAZBREIDC04

534 proc sort data=TANK4A;
538 by Xx;
536  run;

NOTE: There werc 9 observations read from the data set WORK,TANK4A.
NOTE: The data set WORK.TANK4A has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Tetal process time):

real time 0.01 seconds

cpu time 0.01 seconds

687

538 data assign_trt_TANK4A; set TANK4A;
538 if _n_ =1 then trl: = '6h ;

540 if _n_ = 2 then trt = '6h*;

541 i¥ _n_ = 3 then trt = 'sh';

542 if _n_ =4 then trt = 'oh';

543 if _n_ =5 then trt = 'oh';

644 if _n_ = 6 then trt = ‘Gh';

545 if _n_ = 7 then trt = '"12h';

n =

546 if n_ = B then trt = '12n';
547 if n =9 then trt = '12h';
518 run;

NOTE: There were 9 observations read from the data set WORK.TANK4A.
NOTE: The data sct WORK.ASSIGN_TRT_TANK4A has © observations and 5 variables.
NOTE: DATA statement used {Total process time}:

real time 0.03 seconds

cpu time 0.03 seconds

549 proc print data= assign_trt_TANK4A;

550 titlel h=2 'Efficacy of Pseudomonas fluorescens {(Pf-CLi45A)Tor controlling zebra mussasl on
550! artifical substrates';

551 title2 h=1.5 'AEH-12-PSEUDC-04';

852 title3 h=1 'Random assignment of supstrate removal from tanks *** TANK 4 AL

5583 title4 h=1 'Lake Carlos - bottom injection Body Treatment ';

854  run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT_TANKAA.
NOTE: PROCECURE PRINT used (Total process time):

real time 0.00 seconds

cpu ine 0.00 seconds

555 data TANKS;

556 do row = 1 to 3 hy 1;

557 do position = 1 fo 3 by 1;
558 X = ranuni{-1);

§50 output;

Page ¥ of %o
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B60
561
562

NOTE:
NOTE:

563
6564
565
566
567
568
E68
570
571

573

NOTE:
NOTE:
NOTE:

674
575
578

NOTE:
NOTE:
NOTE:

577
578
579
BBC
581
582
583
584
5856
586
587
588

NOTE:
NOTE:
NOTE:

end;
end;
run;

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

real time 0.03 saconds

cpu time 0.03 seconds

data TANKSA; set TANKS;
if row = 1 and position = 1 then tankn = '5A1';
if row = 1 and position = 2 then tankn = 'sA2';
f row = 1 and pesition = 3 then tankn = '5A3';
if row = 2 and positien = 1 then tankn = 'BB1';
if row = 2 and position = 2 then tankn = '6B2';
if row = 2 and position = 8 then tankn = '883';
if row = 3 and position = 1 then tarkn = '5C1';
if row = 3 and position = 2 then tankn = '5(2';
if row = 3 and position = 3 then tankn = '503';
run;

There were 9 chservations read from the data set WORK.TANKS.
The data set WORK.TANKEA has 9 observations and 4 variables.
DATA statement used {Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

proc scrt data=TANKBA;
by X;
run;

There were 9 observations read from the data set WORK.TANKSA.
The data set WORK.TANKSA has 9 observations and 4 variables.
PROCEDURE SORT used (Total prosess Time):

rcal time 0.00 seconds

cpu time 0.00 seconds

data assign_trt_TANKBA; set TANKSA;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = 'sh';
if _n_ = 3 then trt = 'sh';
if _n_ =4 then trt = 'gh'
if _n_ =5 then trt = 'gh';
if _n_ =6 then trt = 'oh';
if _n_ =7 then trt = '12h';
if n_= 8 then trt = '12h’;
if _n_ =9 then trt = *12h';

=1

There were 9 obssrvations read from *the data set WORK.TANKSA.

The data set WORK.ASSIGN_TRT_TANKSA has 9 observations and 5 variables.

DATA statement used (Total process time):
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real time 0.01 seconds
cpu time 0.01 seconds
AERA2-BIEINO.04

582 proc print data= assign_trt_ TANK2A;

590 titlel h=2 'Efficacy of Pseudomonas fluorescens {PT-CL145A) for controlling zebra mussesl on
590! artifical substrates';

591 title2 h=1.5 'AEH-12-PSEUDC-04';

592 titled h=1 'Random assignment of substrate removal from tanks *** TANK B **+';

593 title4 h=1 'Lake Carles - bottom injection Treatment ';

594  run;

NOTE: There were 9 otservations read from the data set WORK.ASSIGN_TRT_TANK2A.
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.01 seconds

cpu ftime 0,01 seconds

585 data TANKE;

586 do row =1 to 3 by 1;

5§87 dec position = 1 to 3 by 1;
588 X = ranuni{-1);

589 output;

600 and;
601 end;
802  run;

NOTE: The data set WORK.TANK6 has 9 chservations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 secends

603 data TANKGA; set TANKB;
604  if row = 1 and position = 1 then tankn = '6A1';
605 if row = 1 and position = 2 then tankn = '6A2';

606 if row = 1 and position = 3 then tankn = '8A3';

607 if row = 2 and position = {1 then tankn = '6B1';

608 if row = 2 and position = 2 then tankn = '6B2';

609 i¥ row = 2 and position = 8 then tankn = '6B3';
610 if row = 3 and position = 1 then tankn = '6C1';
611 if row = 3 and position = 2 then tankn = '8C2';
612 if row = 3 and position = 3 then tankn = '6C3';
613 run;

NOTE: There were 9 observations read from the data set WORK.TANKB.
NOTE: The data sct WORK.TANKEA has @ observations and 4 variables.
NOTE: DATA statement used {Total process time):

real time 0.01 seconds

cpu Tinme 0.01 seconds
614 proc sort data=TANK6A; Page 45 Of_zﬁl,_.
815 by x;
816 run;
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NOTE: There were 9 cbservations read from the data set WORK.TANKGA.
NOTE: The data set WORK.TANKGA has 9 observations and 4 variables.
NOTE: PRCCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

617

618 data assign_trit_TANKBA; set TANKGA:
619 if _n_ = 1 then trt = '6h';

620 if _n_ =2 then trt = '8h';

621 if _n_ =3 then trt = '&h';

|

622 if _n_ = 4 then trt = '9h';
823 if _n_ = 5 then trt = 'oh';
624 if _n_ = 6 then trt = '9h';
625 if _nm_ =7 then trt = '12h';
626 if _n_ =8 then trt = '12h';
627 If _h_ = 9 then trt = '12h';

628 run;

NOTE: There were @ observations read from the dsta set WORK.TANKSBA.
NOTE: The data set WOAK.ASSIGN TRT_TANKGA has © observations and 5 variables.
NOTE: DATA statement used (Tetal process time):

real time 0.03 seconds

cpu time 0.03 seconds

628 proc print data= assign_trt_TANK6A;

630 titlet h=2 'EfTicacy of Pseudomcnas fluorescens (Pf-CL145A)for controlling zebra mussesl cn
630! artifical substrates';

631 title2 h=1.5 'AEH-12-PSEUDO-04"';

632 titled h=1 'Random assignment of substrate removal Trom tanks *** TANK B ###';

633 title4 h=1 'Lake Carlos - bottom injection Treatment ';

634 run;

NCTE: There wera 9 observations read Trom the data set WORK.ASSIGN_TAT_TANKGA.
NOTE: PROCECURE PRINT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

635 data TANKZ;

636 do row =1 to 3 by 1;

637 do position = 1 to 3 hy 1;
638 X = ranuni{-1);

639 output;

640 end;
€41 end;
642 run;

NOTE. The data sct WORK.TANK? has 9 observations and 3 variables.
NOTE: DATA statement used {Total process tima):

real ‘Fime 0.01 seconds Page 9',; of “}o
cpt tine 0.01 seconds

Page 150 of 519



643 data TANKYA; set TANK7;
644  if row = 1 and position = 1 then tankn = '7A1';
645 if row = 1 and position = 2 then tankn = 7A2";

646 if row = 1 and position = 3 then tankn = '7A3';

647 it row = 2 and position = 1 then =ankn = '7B1';

648 if row = 2 and position = 2 then tankn = '7B2'; AEL-TZ-RRZUR004
649 if row = 2 and position = 3 then tankn = '7B3';

650 if row = 3 and position = 1 then tankn = '7C1';

651 if row = 3 and position = 2 then tankn = '7C2';

882 if row = 3 and pesition = 3 ‘then tankn = '7C3':

8523 rUun;

NOTE: There were 9 observations read from the data set WORK.TANK?.
NOTE: The data set WORK,TANK7A has 9 observations and 4 variables.
MOTE: DATA statement used (Total process time)

real time 0.01 seconds

cpL time 0.01 seconds

654 proc sort data=TANK?A;
656 by x;
868 run;

NOTE: There were 9 observations read from the data set WORK,TANK7A.
NOTE: The data set WORK.TANK7A has 9 observations and 4 variables.
NCTE: PROCEDURE SORT- used (Total process timas):

real time 0.01 seconds

cpu time 0.01 seconds

B57

8568 data assign_trt TANK7A; set TANK7A;
656 if _n_ = 1 then trt = '6éh';

860 if _n_ = 2 then trt = '6h';

861 if _n_ = 3 then trt = 'sh';

!

862 if _n_ =4 then trt = 'gh’';
663 if _n_ = & then trt = 'oh';

664 if _n_ = 6 then trt = '9n';
665 if _r_ =7 then trt = '"12h';
666 if _n_ =8 then trt = '12n';
667 if _n_ = 9 then trt = '12h';
688 run;

NOTE: There were 9 observations read fren the data set WORK.TANK7A.

NOTE: The data sct WORK.ASSIGN_TRT_TANK7A has 9 observations and 5 variables. -
NOTE: DATA statement used (Total process timej:
real tinme 0.01 seconds
cpu time 0.01 seconds - .
P Page &7 of %o

669 proc print data= assign trt TANK2A;

670 titlel h=2 'Efficacy of Pseudomonas fluorescens (P7-CL145A)Tor controlling zebra mussesl on
670! artifical substrates';

671 title2 h=1.5 'AEH-12-PSEUD0-04';

672 title3 h=1 'Random assignment of substrate removal from tanks *** TANK 7 wEKL .

673 titled h=1 'Lake Garlos - bottom injection Treatment ';
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874  run;

NOTE: Thsre wers 9 cbservations read from the data set WORK.ASSIGN_TRT_TANKZA.

NOTE: PROGEDURE FRINT used (Total process tine):
real time 0.00 seconds
cpu time 0.00 secands

675 data TANKS;

B76 do row =1 to 3 by 1;

877 do positicn = 1 to 8 by 1;
678 X = ranuni(-1);

879 output;

680 and;
681 end;
682 run;

MOTE: The data set WCRK.TANKS has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

683 data TANKBA; set TANKB;
684  1if row = 1 and position = 1 then tankn = '8A1';
685 if row = 1 and position = 2 then tankn = 8A2';

686 if row = 1 and position = 3 then tankn = '8A3';

687 if row = 2 and position = 1 then tankn = '8B%'

638 if row = 2 and positien = 2 then tankn = '8B2';

689 if row = 2 and position = 3 then tankn = 'gB3';
890 if row = 3 and position = 1 then tankn = '801';
691 if row = 3 and position = 2 then tankn = '8C2';
692 if row = 3 and position = 3 then tankn = '§C3°';
€93 run;

NOTE: There were & observations read from the data set WORK.TANKS.
NOTE: The data set WORK.TANKBA has 9 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.03 seconds

opu time 0,03 seconds

6924 proc sort data=TANKEA,;
695 by x;
696  run;

NOTE: There were 9 observations read from the data set WORK.TANKSA.

NOTE: The data set WORK.TANK8A has 8 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

697
698 data assign_trt_TANKSBA; set TANKaA;
699 if n_ =1 then trt = 'éh’;
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700 if _n_ = 2 then trt = '6h';

701 if _n_ =3 then trt = '6h';

702 if _n_ = 4 then trt = 'gh';

708  if _n_ = 6 then trt = 'gh';

704 if _n_ = 6 then trt = 'gh’

705 if _n_ = 7 then trt = 12h';

706 if _n., =8 then trt = "12h'

707 if _n_ = 8 then trt = '12h'; A AT T ey
708 run; !-J':. v v \..wJBU“ué."

NOTE: There were 9 observations read Trom the data set WORK.TANKSA.
NOTE: The data set WORK.ASSIGN_TRT_TANKBA has 9 observations and 5 variables,
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

709 proc print data= assign_trt_TANKSA;

710 titlet h=2 'Efficacy of Pseudomonas fiucrescens {Pf-CL145A)for controlling zebra mussesl en
710} artifical substrates’;

711 title2 h=1.5 *'AEH-12-PSEUDO-04';

712 title3 h=1 ‘Random assignment of substrate removal from tanks *** TANK 8 *#%*':

713 titled h=1 'Lake Carlos - bottom injection Treatment ';

714 run;

NOTE: Thers were @ observations read from the date set WORK.ASSIGN_THT_TANKBA.
NOTE: PROCE=DURE PRINT used (Total process time}:

real time 0.00 seconds

cpu time 0.00 seconds

715 data TANKS;

716 do row =1 te 3 by 1;

717 do position = 1 to 3 by 1;
718 X = ranuni{-1};

719 output;

720 end;
721 end;
722 run;

NOTE: The data set WORK,TANKS has 9 observations and 8 variables.
NOTE: DATA statement used {Total process tine):

real time - 0.01 seconds

cpu tine 0.01 seconds

723 data TANKSA; set TANK9;
724 if row = 1 and position = 1 then tan<n = 'BAl';
725 if row = 1 and pesition = 2 then tankn = '9A2';

726 it row = 1 and position = 3 then tankn = '9A3"';

727 if row'= 2 and pesition = 1 then tankn = '9B1';

728 if row = 2 and position = 2 then tankn = 'QB2'; E

720 if row = 2 andpposi‘tion = 3 then tankn = '9B3'; Page 21 of o
730 if row = 3 and position = 1 then tankn = '9C1';

731 if row = 3 and pesition = 2 then tankn = '9c2';

732 if row = 3 and position = 3 then tankn = '9C3';
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733 run;

NOTE: There were © cobservations read from the data set WORK.TANKZ.
NOTE: The data set WORK.TANK9A has 9 observations and 4 variables.
NOTE: DATA statement used (Total process time)

real time 0.01 seconds

cpu time 0.01 seconds

S e e
Fiar T e G Em D00

734 proc sort data=TANKIA;
735 by x;
736 run;

NOTE: There were 9 observations read from the data set WORK. TANKSA,
NOTE: The data set WORK,TANKSA has 9 ohservations and 4 variables.
NOTE: PROCECURE SORT used (Total process time):

real time 0.0 seconds

cpy tims 0.01 seconds

737

738 data assign_trt_TANKOA; set TANKSA;
73¢ if _n_ =1 then trt = '6h';

740 if _n_ = 2 then trt = ‘sh';

741 if _n_= 3 then trt = 'sh';

742 if _n_ =4 then trt = 'gh';

743 if _n_ = 6 then trt = 'Sh';

744 if _n_ = 6 then trt = 'oh';
745 if _n_ =7 then trt = '12h';

T =

748 if _n_= 8 then trt = '12h';
747 if _n_ = 9 then-trt = 'i2h';
748 run;

NOTE: There were 9 obscrvations read from the data set WORK.TANKSA,
NOTE: The data set WORK.ASSIGN_TRT_TANK9A has & observations and 5 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

749 proc print data= assign_trt_TANK2A;

760 titlel h=2 'Cfficacy of Pseudomonas fluorescens (Pf-CL145A)For controlling zebra mussesl on
7500 artifical substrates';

751 title? h=1.8& 'AEH-12-PSEUD0O-04';

752 titled h=1 'Random assignment of substrate removal from fanks *** TANK 9 **=(;

753 title4 h=1 'Lake Carlos - pottom injection Treatment ;

784  run; . File Folder: ___jdd

HOTE: There were 9 observaticns read from the datz set WOHK.ASSIGN_TRLTANKEA“am Number: 'ﬁ
NOTE: PROCEDURE PRINT used (Total process timej: .

real time 0.01 seconds

cpu time 0.071 seconds Pane 20 of %o

g7 it 55 N

NOTE: This SAS session 1s using a registry in WORK. All changes will be lost at the end of this sess
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Efficacy of Pseudomonas flucrescens (Pf-CL14BA)for gontrolling zebra mussesl on artifical substrat 1
AEH-12-PSEUDO-04

Randam assignment of treatment to experimental tanks

Treatwent Location/type: Shawano - whole water body

Cbs block tank X tankn trt
1 1 4 0.30968 Tank 4 control e ]
2 1 1 0.32204 Tank 1 50 AR PREIDO
3 1 2 0.36284 Tenk 2 100
4 1 8 0,39061 Tank 8 control
5 1 9 0.45330 Tank 9 50
6 1 5 0.58960 Tank 5 100
7 1 6 D.60667 Tank 6 control
8 1 7 0.66409 Tank 7 50
] 1 3 0.99233 Tank 3 100
I Veﬁﬂ')"thﬁ ouva‘:)]rﬂd e Qﬂpxﬁum
Traks wan st es chided . See
N . ~ -
D@W"LLV\ H| ‘KQV ”pwﬁ@f’ clngifeodon,
v
19 movls
File F : a
oder: _[la Mem Number: | Page | of A

e

P
Analysis performed by J. Luoma SAS version 0.2 08:59 11AUG12 <"
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/'Al-*'kk**#***ﬁ***k**‘k***'hk**************k******%*k**k*ﬁ****ﬁt*********t

*  5tudy Nunber : AEH-12-PSUEDC-04

* Study Director: Jim Luoma

* date created : 11 August 2012 - JAL 5}:”

¥ Verified by: {Data: ) page ____ of
* Random allocation of treatment to tank.sas

**#k*‘k‘k*‘k'k*ﬁ*w*****k*************k*****k*****fr**k*****k*********l*k*w/

OM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

FOQTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
options [*1s=86 ps=40 formdlim='- */ pagenc = 1 nocenter nodate nosource2;

/*Random assignment of treatment to experimental tanks+/
/*Location/exposure type: Shawano - whole tank exposure®/
data fish;
do block = 1 to 1 hy 1:
do tank = 1 to 9 by 1;
X = ranuni{-1);
output;
end;
end;
run;
data fish2; set fish;
if block = 1 and tank = 1 then tankn = 'Tank 1';
if block = 1 and tank = 2 then tankn = ‘Tank 2';
if block = 1 and tank = 3 then tankn = 'Tank 3';
if block = 1 and tank = 4 then tankn = 'Tank 4';
if block = 1 and tank = 5§ then tankn = ‘Tank 5';
if blogck = 1 and tank = 6 then tankn = 'Tank 6°;
if block = 1 and tank = 7 then tankn = 'Tank 7'}
if block = 1 and tank = 8 then tankn = ‘Tank 8';
if block = 1 and tank = 9 then tankn = 'Tank 9';

run;
proc sort data=fish2;
by block x;

run;

data assign_trt_fish; set fish2;
if _n_ =1 then trt = 'control’;
if _n_ = 2 then trt = '50';
if _n_ = 3 then trt = '100";
if _n_ = 4 then trt = 'control';
if _n_ = 5 then trt = '50';
if _n_ =6 then trt = '100';
if _n_ =7 then trt = 'control ;
if _n_ = B then trt = '50';
if _n_ = 9 then trt = '100';
run;
proc print data= assign_trt_fish;
titlel h=2 'Efficacy of Pseudomonas flucressens (Pf-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUD0O-04';
titled h=1 'Random assignment of treatment to experimental tanks';
title4 h=1 'Treatment Locationjtype: Shawano - whole water body'; Page Q of 5
Tun;
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444 * date created : 11 August 2012 - JAL;Sl‘d
445 * Verified by: (Date: )

446 + Random allocation of treatment to tark.sas
447 ******************k************#********ﬁwﬁ*k********k*****k*kk***’h**/ .
448 DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT; s
449

450 FOOTNOTE1 'Analysis performed by J. Luowra SAS version ' &SYSVER &SYSTIME &SYSDATE;
WARNING: The FOOTNOTE statement is ambiguous due to invalid optiens or unquoted text.
451

452 options /*1e=85 ps=40 formglim='-' */ pageno = 1 nocenter nodate nosourcel;

453

454 [*Random assignment cof treatment to experimental tanks*/

455 [*Location/exposure type: Shawano - whole tank exposure*/

456 data fish;

4687 do block = 1 to 1 by 1;

458 do tank = 1 to 9 by 1;

page of

459 ¥ = ranuni(-1);
460 output;

481 end;

462 end;

483 run;

NOTE: The data set WORK.FISH has € observations and 3 variables.
NOTE: DATA statement used (Tozal process time):

real time 0.01 seconds

cpu time 0.01 seconds

464 data fTish2; set fish;
485  if bleck = 1 and tank = 1 then tankn = 'Tank 1';
466 if block = 1 and tank = 2 then tankn = 'Tank 2';

467 if block = 1 and tank = 3 then tankn = 'Tank a';

468 if block = 1 and tank = 4 then tankn = 'Tank 4';

469 if block = 1 and tank = 5§ then tankn = 'Tank 5';
470 if block = 1 and tank = 6 then tankn = 'Tank 6';
471 . 1f block = 1 and tank = 7 then tankn = 'Tank 7';
472 If block = 1 and tank = 8 then tankn = 'Tank §';
473 if block = 1 and tank = 9 then tankn = 'Tank 9';
474 run;

NOTE: Thera wera 9 chservations read from the data set WORK.FISH,
NOTE: The data set WORK.FISHZ has 9 observations and 4 variables,
NOTE: DATA statement used {(Total precess time):

real time 0.01 seconds

cpu timo 0.01 seconds

478 proc sort data=Tish2;
478 by bhlock x;

477 run;
‘ FF#_lio
NOTE: There were 9 obssrvations read from the data set WORK,FISHZ2. item No
NOTE: The data set WORK.FISHZ has 9 observations and 4 variables. Pg of O
5 of
NOTE: PROCEDURE SORT used (Total process time): “:i""
real time 0.01 seconds
cpu tine 0.01 seconds
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478

472 data assign_trt_fish; set fish2;
480 iT _n_ =1 then trt = 'control';
481 if _n_ = 2 then trt = '50';

T
SL0-5)

-

482 if _n_ =3 then trt = '100';

483 if _n_ = 4 then trt = 'control';
484 if _n_ = 5 then trt = '50';

485 if _n_ = 6 then trt = '100';

486 if _n_ =7 then trt = 'control';
487 if _n_ =8 then trt = '50';

488 if _n_ = 9 then trt = '10)’

489 run;

NOTE: There were 9 cbservatiors read from the da*a set WORK.FISH2.
NOTE: Tre data set WORK.ASSIGN TRT_FISH has 9 observations and 5 variables.
NOTE: DATA statement used (Total process time):

real Time 0.08 seconds

cpu time 0.03 seconds

490 proc print data= assign_trt_fish;

491 titlel h=2 'Efficacy of Pseudomenas fluorescens {Pf-CL148A)for contrelling zebra mussesl on
491! artifical substrates';

492 title2 h=1.5 'AEH-12-PSEUDO-04';

493 title3 h=1 'Random assignment of treatment to experimental tanks';

494 title4 h=1 'Treatment Location/type! Shawano - whole water body':

495 run;

NOTE: There were 8 observations read from the data set WORK.ASSIGN_TRT FISH.
NOTE: PROCEDURE PRINT used (Total process tine):

real time 0.01 seconds

cpu time 0.01 seconds

g/nht
e

FF#_la

ttem No._|
Pg_4 of Y
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Efficacy of Pswedomonas fluorescens (Pf-CL14B6A)SDP for controlling zebra mussels on artifical subs 1
AEH-12-PSUEDO-~04
Random assignment of trays to test tank/position

Test Location/type = Shawano whole water column tank treatment 3/ z»/)m

Obs round row position tank X _row_  tankn - AEH12-PSEUDG.GS
1 1 1 1 2 0.00522 A 241 . .
2 1 2 3 "3 0.00709 B 1383 - Distnbookion
3 1 3 1 1 0,00785 c 101 beam af 13
4 1 3 2 .8 0.02229 c 302 .
5 1 8 3 1 0.02239 c 1ca ek @L\S}’D
6 1 1 3 7 0.024562 A 7A3° 7]
7 1 2 3 4 0.02735 B 483 S5560Tolp
8 1 1 i 4 0.02946 A A1
9 1 2 3 5 0.06448 B 583 -

10 1 1 2 8 0.06361 A 8A2

11 1 2 2 1 ©.06658 B 182,

12 1 2 i 8 0.06729 B 8B1

18 1 3 3 8 0.06782 c oCs:

14 1 3 3 6 0.06930 c 603

15 1 1 2 7 0.07870 A 7AZ

18 1 2 2 3 0.08066 B 1aB2

17 1 1 3 © 3 0.08124 A A3

18 1 1 3 2 0.09097 A 2A3 -

19 1 3 2 8 0.09876 G -.802..,

20 1 2 2 7 0.11058 B <782,

29 1 3 3 5 0.11777 c L

22 A 3 i ) 0.12717 c

23 1 2 1 ¢ 3 0.13584 B

24 1 3 2 7 0.14704 C

25 1 a 1 7 0.15021 c

26 1 2 3 2 0.15862 B

27 1 1 3 4 0.16437 A

28 | 1 2 5 0.19665 A

29 i 2 3 9 0.21558 B

a0 1 3 2 4. 0.22984 C

31 1 2 T 7. 0.26785 B

32 1 2 2 [ Q.27061 B

33 1 3 1 2 0.27844 c

34 1 3 3 4 0.29757 c

35 1 2 2 4 0.32a52 B

36 | 1 2 5 0.33047 A

37 | 3 3 2 ©0.360600 c

38 1 1 2 2 ©.36047 A File Foider: Mo
39 1 1 3 1 0.38105 A

40 1 2 2 6 0.39888 B .

# 1 1 2 1 0. 40441 A ¢

42 1 2 1 6 0.42695 B r
43 1 3 1 8 0.43967 G ltem Number: oz
44 1 1 2 8 0.44964 A

45 1 3 2 B 0.47464 c

46 . ,1. Yo ,.y-.u.Ln.. anq 1 8 0.48023 A

47 1 1 1 7 0.4B388 A

Plga__L_o"__g__

Analysis performed by J. Luoma SAS version 9.2 10:48 11AUG12
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Efficacy of Psuedomonas fluorescens (Pf-OCL145A)SDP for centrolling zebra mussals on artifical subs 2
AEH-12- PSUEDO- 04

Random assignment of trays to test tank/position

Test Location/type = Shawano whole water column tank treatment

Obs round row position tank X _row tankn AR ALDEEUNG-04
48 1 2 3 8 0.48900 B
49 1 2 2 2 0.50511 ]
50 1 2 2 8 0.52181 B
51 1 1 3 9 0.52488 A
52 1 2 3 -6 0.53810 B
53 1 2 2 9 0.54061 B
54 1 2 1 4 0.56338 B
55 1 3 3 7 0.60611 [
56 i 3 1 3 0.60927 Iy
57 1 1 2 4 0.62026 A
58 1 i 3 5 0.63012 A
59 1 1 1 6 0.B5625 A
60 1 3 2 19 0.566940 ¢
81 1 3 1 .4 0.68710 4
62 1 3 1 5 0.69054 C
63 1 1 3 - 6 0.71068 A -
64 1. 3 2 -1 0.73661 ¢
65 1 2 3 1 0.75311 B
66 1 3 1 6 0.76155 ¢
67 1 1 3 B 0.76411 A
a8 1 2 1 5 0.76597 a
69 1 2 1 2 0.76674 B
70 1 3 3 8. D.77423 c
71 1 3 3 3 0.79781 c
72 1 2 3 "7 0.81154 B
73 1 2 1 9 0.82249 B s
74 1 1 2 g 0.83782 A 4
75 1 1 1 » 3 0.85976 A
76 1 3 2 5 0.86941 c
77 1 1 1 5 0.89111 A
78 1 2 1 1 0.89793 B
79 1 1 1 , 8 0.90048 A
a0 1 1 1 Bt 0,91850 A
81 1 3 2 . 2 0.98447 ¢
PO

s, MEACNLY gl

Page Z_of _8
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*  Study Number : AEH-12-PSUEDO-04
* 8tudy Director: Jin Luoma

* date created : AUGUST 11, 2012 - JAL Jo+~

*  Verified by: (Date: ] page of

* Random allocation cf trays to tank.sas
**kkik*****k*******w*****k*i-k*******\lﬂ)«*******k*ﬁk*ﬂk**k**k*i**tiﬂr***/ AE:L‘%"'HZ“PE;E:JDO'D4

DM 'LOG; CLEAR; OUTPUT; GLEAR;'; * CLEAR LOG AND OUTPUT;
FOOTNOTE1 'Analysis performed by J. Luoma SAS vorsion ' &SYSYER 8SYSTIME &SYSDATE;
options [*15=88 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosourcez;

{*Random distribution of trays tc experimental tanks*/
/% tanks 1 to 9 = tank 1 row A,B,C, each row has 3 positioens (ie: Tank 1 row A position 1, 2, or 3, @
round = distribution round, place one tray in the assigned position (9 per test replicate - 3 for

"****1\‘k***‘k****k*ﬁ*****':-k***'A-k*******k*-h***i*wki*l**k*ﬁ***-k*#k**»\'********kir****ﬂ**t***t***k**k*****k*

/*Location and exposure Type: Shawano - whole water column treatment*;
data glochidia;
do round = 1 to 1 by 1;
do row = 1 to 3 by 1;
do position =t to 3 by 1;
do tank = 1 to 8 by 1;
X = ranuni{-1);

output;

end;

end;

end;

end;
run;
data glochiciadist; 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 and position = 1 then tankn = '{A1';
if row = 1 and tank = 1 and position = 2 then tankn = '“1A2';
if row = 1 and tank = 1 and position = 3 then tankn = '1A3';
if row = 2 and tank = 1 and position = 1 then tankn = '1B1';
if row = 2 and tank = 1 and pesition = 2 then tankn = '1B2';
if row = 2 and tank = 1 and pesition = 3 then tankn = '1B3';
if row = 3 and tank = 1 and position = 1 then tankn = '101*;
if row = 3 and tank = 1 and position = 2 then tankn = '1€2*;
if row = 3 and tank = 1 and peosition = 3 then tankn = '1C3';
if row = 1 and tank = 2 and position = 1 then tankn = '2A1';
if row = 1 and tank = 2 and position = 2 then tankn = '2A2';
if row = 1 and tank = 2 and positicn = 3 then tankn = '2A3';
if row = 2 and tank = 2 and position = 1 then tankn = '281';
if row = 2 and tank = 2 and position = 2 then tankn = '2B2';
if row = 2 and tank = 2 and position = 3 then tankn = '2B3';
if row = 3 and tank = 2 and pesition = 1 then tankn = '2¢1';
if row = 3 and tank = 2 and position = 2 then tankn = '2¢2';
if row = 3 and tank-= 2 and position = 3 then tankn = '2¢3';
if row = 1 and tank = 3 and position = 1 then tankn = '8A1';
if row = 1 and tank = 8 and position = 2 then tankn = '3A2';

page 5 of Y
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if row = 1 and tank = 3 and position = 3 then tankn = '3A3':
if row = 2 and tank = 3 and position = 1 then tankn = ‘381",
if row = 2 and tank = 3 and positich = 2 then tankn = '3B2';
if row = 2 and tank = 3 and position = 3 then tankn = '3B3";
if row = & and tank = 3 and position = 1 then tankn = '3€1';
if row = 3 and tank = 3 and position = 2 then tankn = '3C2';
if row = 3 and tank = 3 and position = 3 then tankn = '3C3';
if row = 1 and tank = 4 and position = 1 then tankn = '4A1’;
if row = 1 and tank = 4 and position = 2 then tankn = '4A2" ;
if row = 1 and tank = 4 and position = 3 then tankn = 4A3';
if row = 2 and tank = 4 and position = 1 then tankn = '4B1';
if row = 2 and tank = 4 and position = 2 then tankn = '482';
if rew = 2 and tank = 4 and position = 3 then tankn = '4B3';
if row = 3 and tank = 4 and positign = 1 then tankn = '4C1';
if row = 3 and tank = 4 and position = 2 then tankn = '4C2';
if row = 3 and tank = 4 and position = 3 then tankn = '4G3';
if row = 1 and tank = § and position = 1 then tankn = 'BA1':
if row = 1 and tank = 5 and position = 2 then tankn = '5A2';
if row = 1 and tank = 5 and position = 3 then tankn = '6A3'}
iT row = 2 and tank = 5 and position = 1 then tankn = '5B1';
if row = 2 and tank = & and position = 2 then tankn = '6B2';
if row = 2 and tank = B and position = 3 then tankn = '5B3';
if row = 3 and tank = 5 and pesition = 1 then tankn = '5C1';
if row = 3 and tank = 5 and position = 2 then tankn = '§(¢2';
if row = 3 ahd tank = & and position = 3 then tankn = '503';
if row = 1 and tank = 6 and position = 1 then tankn = '6A1';
if row = 1 and tank = & and position = 2 then tankn = '6A2';
it row = 1 and tank = 6 and position = 3 then tankn = '6A3';
if row = 2 and tank = 6 and position = 1 then tankn = 'BB1';
if row = 2 and tank = & and position = 2 then tankn = 'eB2';
if row = 2 and tank = € and position = 3 then tankn = '6B3';
if row = 3 and tank = 6 and position = 1 then tankn = '6C1';
If row = 3 and tank = 8 and position = 2 then tankn = '6C2'
if row = 3 and tank = 6 and position = 3 then tankn = '6(3';
if row = 1 and tank = 7 and position = 1 then tankn = '7A1*;
if row = 1 and tank = 7 and position = 2 then tankn = '7A2';
if row = 1 and tank = 7 and position = 3 then tankn = '7A3';
if row = 2 and tank = 7 and position = 1 then tankn = '7B1';
if row = 2 and tank = 7 and position = 2 then tankn = 7B2‘;
if row = 2 and tank = 7 and position = 3 then tankn = '703"';
it row = 3 and tank = 7 and position = 1 then tankn = '7C1';
if row = 3 and tank = 7 and position = 2 then tankr = ‘762",
if row = 3 and tank = 7 and positicn = 3 then tankn = '703';
if row = 1 and tank = & and position = 1 then tankn = '8A1';
if row = 1 and tank = 8 and position = 2 then tankn = 'BA2’;
if row = 1 and tank = 8 and position = 3 then tankn = '8A3';
if row = 2 and tank = 8 and position = 1 then tankn = '8B1';
if row = 2 and tank = 8 and position = 2 then tankn = '8B2';
if row = 2 and tank = 8 and position = 3 then tankn = '8B3';
if row = 3 and tank = 8 and position = 1 then tankn = '8C{';
if row = 3 and tank = 8 and position = 2 then tankn = 'BC2';
if row = 8 and tank = 8 and position = 3 then tankn = '8G3';
if row = 1 and tank = 9 and position = 1 tnen tankn = 'QA{';
if row = 1 and tank = 9 and position = 2 then tankn = '9A2';
if row = 1 and tank = 9 and position = 3 then tankn = '9A3'; Page
if row = 2 and tank = 9 and position = 1 then tankn = '9B1';
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if row = 2 and tank = 9 and position = 2 then tankn = '9B2';
if row = 2 and tank = @ and pesition = 3 then tankn = '083';
if row = 8 and tank = 9 and position = 1 then tankn = '8C1 "
if row = 3 and tank = 9 and position = 2 then tankn = '9C2';
i = = 1tq = = ! I
uns 1f row = 3 and tank = ¢ and position = 3 then tankn 9C3'; A AZESEID0-04
nroc sort data= glochidiadist;
by round x;
run;
proc print data = glochidiadist;
title? h=2 'Efficacy of Psuedomonas fluorescens (PF-GL145A)SDP for contrelling zebra mussels on artif
title2 h=1.5 'AEH-12-PSUEDQ-04';
title3 h=1 'Random assignment of trays to test tank/position';
titled4 h=1 'Test Location/type = Shawanc whole water column tank treatment';

run; g/“hL
Sa-

Page 5 o %
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1638 * date created : AUGUST 11, 2012 - JAL,Sw./

1532 * Verified by: (Date: } page ___ of
1840 * Random allocation of trays to tank.sas

154-1 kwt*t*i**'ﬁ-k*t*t*********ktiw**k******'ﬁ******************************k/
1642 DM 'LOG; CLEAR; GUTPUT; GLEAR;'; * CLEAR LOG AND OUTPUT; AT AEEEIDO-04
1543

1544 FCOTNQTE1 ‘Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &3YSDATE;

WARNING: The FOOTNOTE statement is ambiguous due to invalid optians or unquoted text.

1545

1546 optione /*1ls=85 ps=40 formdlim='.' */ pageno = 1 nocenter nodate nosource2;

1547 '

1548 /*Random distribution of trays to experimental tanks*/

1649 /* tanks 1 to 9 = tank 1 row A,B,C, each row has 3 positions (ie: Tank 1 row A position 1, 2,
15491 or 3, etc)

1550 round = distribution round, place one tray in the assigned position (9 per test replicate -
18501 3 for each exposure duration) */
1551

1552 l'k~k*-}."k‘h‘**‘*****k'l‘k***Jr*»\’**\‘(*********************Q******k***)\'**ﬂ*****k****k*‘kk***ﬁ*ttt*tk*i**ﬁk*

1552! k*k***k*’

1553

1554 /[*Locatien and exposure type: Shawano - whole water column treatment*/
1555 data glochidia;

1556 do round =1 10 1 hy 1§

1567 do row = 1 to 3 by 13

1558  do position =1 to 3 by 1;

1559 do tank = 1 to 9 by 1;

1560 X = ranuni(-1);
1581 output;

15862 and;

1563 end;

1564  end;

1565  end;

1566 run;

NOTE: The data set WORK.GLOCHIDIA has 81 observatiocns and 5 variables.
NOTE: DATA statement used (Total process ting):

real time 0.03 seconds

cpu time 0.03 seconds

15667 data glechidiadist; set glochidia;

1568 if row = 1 then _row_ = 'A ;
1569 if row = 2 then _row_ = 'B';
1670 if row = 3 then _row_ = 'C';

1871 if row = 1 and tank = 1 and position = 1 then tankn = '1A1';
1572 if row = 1 and tank = 1 and position = 2 then tankn = '1A2':

1573 if row = 1 and tank = 1 and position = 3 then tankn = '1A3';

1874 if row = 2 and tank = 1 and position = 1 then tankn = '1B1';

1575 if row = 2 and tank = 1 and position = 2 then tankn = '182’;

1576 it row = 2 and tank = 1 and pesition = 3 then tankn = '1B3';

1677 if row = 3 and tank = 1 and position = 1 then tankn = '1C1';

1578 if row = 3 and tank = 1 and position = 2 then tankn = *1G2';

1579 if row = 3 and tank = 1 ard position = 3 then tankn = "1C3'; Page__ji___of_EL_M_

1580 if row = 1 and tank = 2 and position = 1 then tankn = '2A1';
1581 if row = 1 and tank = 2 and position = 2 then tankn = '2A2';
1582 if row = 1 and tank = 2 and position = 3 then tankn = '2A3";
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1583
1684
1585
1588
1587
1588
1589
1590
1891
1592
1693
1594
1595
1596
1597
1598
1599
1600
1801
1602
1603
1604
1805
1606
1807
1608
1609
1610
1611
1612
1613
1614
1615
16816
1817
1818
16819
1620
1621
1622
1623
1624
1626
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638

if row = 2 and tank = 2 and position = {1 then tankn = '2B{’;
if row = 2 and tank = 2 and position = 2 then tankn = '2B2';
if row = 2 and tank = 2 and position = 3 then tankn = '2B3';
if row = 3 and tank = 2 and position = 1 then <ankn = '201';
if row = 3 and tank = 2 and position = 2 then tankn = ‘262 ;
if row = 3 and tank = 2 and position = 3 then tankn = '2¢3';

e

if row = 1 anc tank = 3 and position = 1 then tankn = '3A1°'; A2 PSEIDO-U4

if row = 1 and tank = 3 and position = 2 then tankn = "'3A2°';
if row = 1 and tank = 3 and position = 3 then tankn = '38A3';
if row = 2 and tank = 3 and position = 1 then tankn = '8B1';
if row = 2 and tank = 3 and position = 2 then tankn = '3B2';
if row = 2 and tank = 3 and positicn = 3 then tankn = '3B3*;
if row = 8 and tank = 3 and position = 1 then tankn = 'ag1';
if row = 3 and tank = 3 and position = 2 then tankn = '3C2';
if row = 3 and tank = 3 and position = 38 then tankn = '3C3";
if row = 1 and tank = 4 ard position = 1 then tankn = '4Al';
if row = 1 and tank = 4 and position = 2 then tankn = '4A2';
if row = 1 and tank = 4 and position = 3 then tankn = '4A3';
if row = 2 and tank = 4 and position = { then tankn = '4B1';
if row = 2 and tank = 4 and position = 2 then tankn = '4B2';
if row = 2 and tank = 4 and pesition = 3 then tankn = '483';
if row = 3 and tank = 4 and position = 1 then tankn = '4C1';
if row = 3 and tank = 4 and position = 2 then tankn = '402';
if row = 8 and tank = 4 and position = 3 then tankn = '403';
if row = 1 and tank = 5 and pesition = {1 then tankn = '5A1';
if row = 1 and tank = 5 and position = 2 then tankn = '5A2';
if row = 1 and tank = 5 and position = 3 then tankn = '5A3';
if raw = 2 and tank = 5 and position = 1 theh tankn = '5B1';
if row = 2 and tank = 5 and pesition = 2 then tarkn = '58B2';
1f row = 2 and tank = 5 and position = 3 then tankn = '5B3';
if row = 3 and tark = 5 and position = 1 then tankn = '5C{';
if row = 3 and tank = 5 and position = 2 then tankn = '5C2';
if row = 3 and tank = 5 and position = 3 then tankn = '5C3';
if row = 1 and tank = & and position = 1 then tankn = 'BA1';
if row = 1 and tank = € and position = 2 then tankn = '6A2';
if row = 1 and tank = 6 and position = 3 then tankn = '6A3';
if row = 2 and tank = 6 and position = 1 then tankn = '6B{';
if row = 2 and tank = & and position = 2 then tankn = '&B2';
if row = 2 and tank = .6 and position = 8 then tankn = '6B3';
if row = 3 and tank = & and position = 1 then tankn = '6C1';
if row = 3 and tank = 6 and positicn = 2 then tankn = '6C2';
Lf row = 3 and tank = 6 and position = 3 then tankn = '603°;
if rew = 1 and tank = 7 and position = 1 then tankn = 'ZA1';
if row = 1 and tank = 7 and positicn = 2 then tankn = '7A2';
if row = t and tank = 7 and position = 3 then tankn = '7A3";
if row = 2 and tank = 7 and position = 1 then tenkn = '7B1';
if row = 2 and tank = 7 and position = 2 then tankn = '7B2';
if row = 2 and tank = 7 and pesition = 3 then tankn ~ '7B3';
if row = 3 and tank = 7 and position = 1 then tankn = '7Ci';
if rew = 8 and tark = 7 and position = 2 then tankn = '702°;
if row = 3 and tank = 7 and position = 8 then tankn = '7C3';

if row = 1 and tark = 8 and positicn = 1 then tankn = 'BAi';
if row = 1 and tank = 8 and position = 2 then tankn = 'sa2"; . 5} %
if row = 1 and tank = 8 and positicn = 3 then tankn = '8A3 ; Page 71 of |

if row = 2 and tank = 8 and posltion = 1 then tankn = '8Bi';
if row = 2 and tank = 8 and position = 2 then tankn = '8B2°;
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1639 if row = 2 and tank = 8 and position = 3 then tankn = '8B3’;

1640 if row = 3 and tank = 8 and position = 1 then tankn = '8C1';
1641 if row = 8 and tank = 8 and position = 2 then tankn = '8C2';
1642 if row = 3 and tank = 8 and position = 3 then tankn = 'BC3';

1643  If row = 1 and tank = 9 and position = 1 then tarkn = '9A1';
1644 if row = 1 ard tank = 9 and position = 2 then tankn = '9A2';

1645  if row = 1 and tank = O and position = 3 then tankn = '9A3'; AT AREERILO-04
1646 if row = 2 and tank = 9 and position = 1 then tankn = '8B1 ;

1647 if row = 2 and tank = 9 and pcsition = 2 then tankn = '9Bz';

1648 if row = 2 and tank = 9 and position = 3 then tankn = '9B3";

1649 if row = 3 and tenk = @ and positien = 1 then tankn = 'ec1';

1660 if row = 3 and tank = 9 and pesition = 2 then tankn = '902';

1661 if row = 3 and tank = 9 and position = 3 then tankn = *9¢3';

1652 Run;

MNOTE: There were B1 observations read from the data set WORK.GLOGHIDIA,
NOTE: The data set WORK.GLOCHIDIADIST has 81 cbservations and 7 variables.
NOTE: DATA statement used {Total process time}:

real time 0.07 seconds

cpu time © 0,07 seconds

16563 proc sort data= gleochidiadist;
1654 by round x;
16556  run;

NOTE: There were 81 observations read from the data set WORK.GLOCHIDIADIST.
NJTE: The data set WORK.GLOGHIDIADIST has 81 observations and 7 variables.
MOTE: PROCEDURE SORT used {Tatal process time):

real time 0.01 seconds

cpu time 0.01 seconds

1656 proc print data = glochidiacdist;

1687 titlet h=2 'Efficacy of Psuedomonas fluorescens (PT-GL145A)SDP for controlling zebra mussels
16571 on artifical substrates';

1688 title2 h=1.5 'AEH-12.PSUEDD-G4';

1659 titled h=1 'Random assignment ¢F trays to test tank/position';

1660 title4 h=1 'Test Location/type = Shawano whole water column tank treatment';

1681 run;

NOTE: There were 81 observations read from the data set WORK,GLOCHIDIADIST.
MOTE: PROCEDURE PRINT used (Total process time}):

real tima .01 seconds
cpu time 0.01 seconds
gih®
FF#_ o
ltem No.
Pg_Gof _%
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Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDC-04

Random assignment of substrate removal Trom tanks *** TANK { *w* J‘/‘_

Shawanc - whole water body Tresatment 5’/“ J

o AZH-10paE .
Cbs row position S x tankn  trt 1 FZPEEIDO-4

1 1 1 0.03194 1A1 6h

2 2 1 0.03514 161 6h

3 2 2 0.28180 182 6h

4 3 1 0.49047 101 sh

5 1 3 0.70588 1A3 gh

6 2 3 0.72184 1B3 gh

7 3 a 0.75338 168 12

8 3 2 0.80186 1G2 12

9 1 2 0.95124 1AZ 12

s D BRER
File Foider: 110 Itemn Number: _ 2 Page__|_ ot 30
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Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12 i g

Efficacy of Pseudomenas Tluorescens (Pf-CL145A)For contrelling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04
Random assignment of substrate removal from tanks *** TANK 2 #+##

Shawano - whole water body Treatment ) .
AEHT2PSEUDD-04

Cbs rovw position X tankn it
1 1 1 0.19283 241 8h
2 2 1 0.22382 2B1 Bh
3 3 1 0.24148 2G1 8h
4 2 2 0.28394 282 sh
5 1 3 0.28763 2A3 gh
L] 3 3 0.62146 2C3 9h
7 3 2 0.710862 202 12
8 1 2 0.79088 2A2 12
2] 2 3 0.08840 2B3 12

Page 2 __of 30
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Analysis performed by J, Luoma SAS version D.2 10:20 13AUGI2

Efficacy of Pseudomonas fTluorescens (Pf-GL145A)}for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDG-04

Randon assignment of substrate removal from tanks *%* TANK 3 *+*+

Shawano - whole water body Treatment

Obs rov  pesition X tankn  trt FERAE HE L]
1 2 3 0.254986 3B3 6h
2 2 2 0.28608 382 Bh
3 1 1 0.86372 3A1 6h
4 2 1 0.41249 3B1 Ph
5 3 3 0.48855 363 8h
51 3 2 0.61938 3c2 9h
7 1 2 0.63052 3A2 12
8 1 3 0.88938 3A3 12
9 3 1 0.99248 3C1 12
S Page_ D o 30

Page 169 of 519



Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12

Efficacy of Pseudemonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04
Random assignment of substrate removal from tanks *** TANK 4 ##¥

Shawano - whole water body Treatment U
AR PERIDG04

QObhs row position X tankn trt
1 1 1 0.23640 441 &h
2 2 1 0.26349 481 6h
3 1 2 0.38924 4A2 6h
4 1 3 C. 56305 4A3 gh
5 2 2 0.56965 4B2 9h
6 3 1 0.70154 4G1 8h
7 3 2 0,70880 4c2 12
8 2 a 0.76343 4B3 12
9 3 3 0.83244 4C3 12

R apas Page __ | of 30

A A PA A
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Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12

Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK 5 *#%
Shawano - whole water body Treatment

Obs row position X tankn trt
1 1 1 0.19283 ~ 2Af Bh (D Tanke Fombers shyls be
2 2 1 D.22382 2B1 Bh i
3 a 1 0.24148 201 6h 5 nih Q. v bseer
4 2 2 0.28394 282 oh \
5 1 8 0.29763  2A3  gh Spe Deviedon #2 B e
5 3 3 0.62146 2c3 oh . 00i3
7 3 2 0.71062 2c2 12 O{W"E“’h‘% v 19 oA
8 1 2 0.79088 242 12
9 2 3 0.98840 2R3 12
s Yo [ ES’E«]GQ Page 5 of 3 O
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Analysis performed by J. Luoma SAS version .2 10:20 13AUGI2

Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDG- 04

Random assignment of substrate removal from tanks *** TANK 6 ***

Shawano - whole water hody Treatment

Obs row positicen X tankn trt
1 1 2 0.14871 BA2 8h
2 1 3 0.45067 BA3 6h
3 1 1 0.47774 BA1 8h
q 2 1 0.54650 €81 9h
5 8 2 0.657208 6c2 9h
6 2 2 0.57288 6B2 8h
7 3 3 0.63457 603 12
B 2 3 0.66328 683 12
9 3 1 0.820805 8C1 12
Page o of 30
L . 8069
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“ TNy 0T
Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12 fo R dEEHD0CA

Efficacy of Pseudomonas fluorescens (Pf-GL145A)for controlling zebra mussesl on artifical suhstrates
AEH -12-PSEUDO-04

Random assignment of substrale removal. from tanks **¥* TANK 7 *#+

Shawano - whole water body Treatment

Obs row position X tankn trt
1 1 1 0.19283 ®2A1 6h
2 2 1 0.22882 281 8h (5 Tank-numbus shonld e
3 3 1 0.24148 261 6h ! .
4 2 2 D.28394 282 oh + ot A b 5EPTIa
5 1 3 0.29763 243 gh Q/
6 a 3 0.62146 2c3 oh )g@ Dgumihom ‘H(;
7 g 2 0.71062 2c2 12
8 1 2 0.78088 282 12 /E\M‘h’”‘/ Ow'%m |”?rUW15
g 2 3 0.98840 283 12
o f .
e 1O OBRS Page__J__of 30
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Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12

Efficacy of Pseudomonas fluorescens (Pf-CL1456A)for controlling zebra mussesl on artificel substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK 8 *#*

Shawano - whole water body Treatment

Obs row position X ‘tankn trt
1 2 3 0.12562 8B3 6h
2 1 3 0.14940 8A3 éh
3 3 1 D.28780 8C1 ah
4 1 1 D.31788 B8A1 gh
5 3 2 D.36760 8C2 gh
[ 2 1 0.45120 8B1 9h
7 1 2 0.48872 8AZ 12
-] 3 3 0.73228 gca 12
2] 2 2 0.93485 8B2 12
Voo Page_ 2 of 3o
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Efficacy of Pseudomonas fluorescens (PT-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks #** TANK g *w+*

Shawano - whole water body Treatment

Gbs row position X tankn trt
1 1 1 0.19283 @:yu 8h
2 2 1 0.22382 2R1 6h @TW‘L Y‘UML’Uﬁ 5)"10"!”[ be
a 3 1 0.24148 201 6h Lo b SEPT]D
4 2 2 0.28394 282 oh Ol pat ol l
5 1 3 0.20763 2A3 oh 0 ]C
8 3 3 0.62146 263 o Séf b(/vu‘aﬂ)a;a # o e
7 3 2 0.71062 202 12 A
8 1 2 0.79088 oA2 12 fﬁ,wﬁw C’/[Mr{“u“hm”
9 2 3 0.98840 283 12

q 30

SIS |+ R : 7 Page__ ' _of 32U
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L2 PEEID0-CA

Analysis performed by J. Luoma SAS version 9.2 10:20 13AUG12

Yo vpst Page 10 of 30
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li**i***k*********ﬁk**t*******w*w*i***kti***‘k*********k*!‘r*****W*******

* Study Number @ AEH-12-PSUEDQ-04

*  Study Director: Jim Luoma

* date created : 13 August 2012 - JAL 5;,/

*  Verified by: {Date: } page . of
* Random allocaticn of treatment to tank.sss

kﬁtkt****ﬁ*kﬁk*ﬂti'ir*************X******k**l‘**k**************k**k**k*w/ w*,mm

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

pi

FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' ASYSVER &SYSTIME &SYSDATE;
options 1s=108 ps=54 formdlim='-' pageno = 1 nocenter nodate nosoirece2;

sabsleade veman) Hom Y. Sec Pl beloo, Fo DERPRN

/*Random assignment of -trestmemt TO SRPOFIMEITCZl tams*/
/*Location/expesure type: Shawano - whole tank treatment*)
data TANKT;
do row = 1 to 3 by 1;

do position =1 to 3 by 1;

X = ranuni{-1);

output;

-end;

end;
run;
data TANK1A; set TANK1;

if row = 1 and position = 1 then tankn = '"1A1';

if row = 1 and position = 2 then tankn = '1A2';

if row = 1 and position = 3 then tankn = '1A3'
if row = 2 and position = 1 then tankn = '1Bi';
if row = 2 and position = 2 then tankn = '1B2';
if row = 2 and position = 3 then tankn = '1B3';
if rew = 3 and pesition = 1 then tankn = '1C1';
if row = 3 and position = 2 then tankn = '1G2';
if row = 3 and position = 3 then tankn = '1€3';

run;
proc sort data=TANKIA;
by x;

run;

data assign_tri_TANKIA; set TANK1A;
if _n_ =1 then trt = '6h';
if n .= 2 then trt = '6h';
if _n_ =3 then trt = '6h';
if _n_ = 4 then trt = 'gh’;
if _n_ =5 then trt = '9h’;
if _n_= 6 then trt = 'gh';
if _n_ = 7 then trt = "12h';
_if _n_ =8 them trt = '12h ; Page I\ of bo
if _n_ = 9 then trt = '"12h'; -
run;
proc print data= assign_trt_TANKIA;
titlet h=2 'Efficacy of Pseudomonas fluorescens (PT-CLt45A)for contrelling zebra mussesl on artifical
title2 h=1.5 'AEH-12-FSEUDU-04';
titled h=1 'Random assignment of substrate removal from tanks *** TANK 1 hAw
title4 h=1 'SBhawano - whole water body Treatment *;
run;
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data TANK2;
do row =1 to 3 by 1;
do position = 1 to 3 by 1}
X = ranuni{-1);
output; ‘ ’ '
end;
end; Jiﬂi4!4*9!lﬂDCFO¢
run; ]
data TANK2A; set TANK2;
if row = 1 and position = 1 then tankn = '2A1';
if row = 1 and position = 2 then tankn = '2A2';
if row = 1 and position = 3 then tankn = '2A3':
if row = 2 and pesition = 1 then tankn = '2B1';
if row = 2 and position = 2 then tankn = '2B2‘;
if row = 2 and positicn = 3 then tankn = '2B3';
if row = 3 and position = 1 then tankn = '201';
if row = 3 and position = 2 then tankn = '2¢2';
if row = 3 and position = 3 then tankn = '2C3';
run;
proc sort datasTANK2A;
by x;
run;

data assipn_trt_TANK2A; set TANKZ2A;
if _n_ =1 then trt = 'Bh';
if _n_ =2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if _n_ =4 then trt = 'Sh';
= & then trt = '0h';
if _n_ = 8 then trt = 'sh';
if _n_ ='7 then trt = '12h';
if _nh_ =8 then trt = "12h';
it _n_ =29 then trt = 'i2h';
run;
proc print data= assign_tri_TANK2A;
titlet h=2 'Efficacy of Pseudomonas fluorescens ({PT-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04';
titled h=1 'Random assignment of substrate removal from tanks *** TANK 2 FRk L
title4 h=1 'Shawano - whole water body Treatmesnt *;
run;

1

n =

data TANKS;
do row =1 to 3 by 1;
do position = 1 te 3 by 1;
X = ranuni(-1);
output;
end;
end;
run;
data TANK3A; set TANKS3;
if row = 1 and positien = 1 then tankn = '3A1';
if row = 1 and pesition = 2 then tankn = '3A2'; YQ
if row = 1 ant position = 3 then tankn = '3A3'; Page <
if row = 2 and position = 1 then tankn = '3B1';
if row = 2 and position = 2 then tankn = '3B2';
if row = 2 and position = 3 then tankn = '3B3‘;

of 0 __
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if row = 3 and position = 1 then tankn = '3C1';
if row = 3 and position = 2 then tankn = '3¢2';
if row = 3 and position = 3 then tankn = '3C3';
run;
proc sort data=TANK3A;

oy i AEH-12-PSRUD0O4

run;

data assign_trt_TANK3A; set TANK3A;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if = 4 then trt = 'gh';
if _n_ =5 then trt = '9h';
if _n_ = 6 then trt = ‘gh';
if _r_ =7 then trt = '12h';
if _n_ =8 then trt = '12h';
if _n 9 then trt = '12h’;
run;
prec print data= assign_trt_TANK3A;
titlel h=2 'Efficacy of Pseudomonas fluorescens {(Pf-CL145AYTor controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04';
titled3 h=1 'Random assignment of substrate removal from tanks *** TANK 3 L
title4 h=1 'Shawano - whole water body Treatment ';
run;
data TANK4;
do row = 1 to 3 hy 1
do position =1 to 3 hy 1;
X = ranuni{-1);
output;
end;
end;
run;
data TANK4A; set TANK4;
Lf row = 1 and position = 1 then tankn = '4A1';
if row = 1 and position = 2 then tankn = '4A2';
if row = 1 and position = 3 then tankn = '4A3'
if row = 2 and position = 1 then tankn = '4B1';
if row = 2 and position = 2 then tankrn = '4B2';
if row = 2 and pesition = 3 then tankn = '4B3';
if row = 3 and position = 1 then tankn = '4C1';
it row = 3 and position = 2 then tankn = '402';
if row = 3 and positior = 3 then tankn = '4C3';

—.n_-

[ —

run;
proc sort data=TANK4A;
by x;

run;

data assign trt TANK4A; set TANK4A;

if _n_ =1 then trt = 'sh’;

if _n_ =2 then trt = '6h';

if _n_ = 8 then trt = '6h';
if n_ =4 then trt = 'sh'; Page __\> _of %

if _n_ =5 then trt = 'gh';
if _n_ = 6 thenh trt = 'oh';

if _n_ = 7 then trt = '12h’;
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if _n_ = 8 then trt = '12h ;
if _n_ = 9 then trt = '12h'; AEH12PSELD0-04
run;
proc print data= assign_trt_TANK4A;
titlel h=2 Efficacy oT Pseudomonas fluorescens (PF-CLT45A)Tor contrelling zebra mussesl on artifical
title2 h=1.5 'AEH-12-P3EUDO-0D4';
titled h=1 'Random assignment of substrate removal from tanks *** TANK & *=+%';
title4 h=1 'Shawano - whole water body Treatment ';
run;
data TANKS;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1;
X = ranuni(-1});
output;
end;
end;
run;
data TANKSA; set TANKS;
if row = 1 and position = 1 then tankn = '5A1';
if row = 1 and pesition = 2 then tankn = '5A2';
if row = 1 and position = 8 then tankn = 'SA3';
if row = 2 and position = 1 then tankn = '5B1';
if row = 2 and position = 2 then tankn = '5B2';
if row = 2 and position = 3 then tankn = '5B3';
if row = 3 and position = 1 then tankn = '5C1';
if row = 3 and position = 2 then tankn = '5C2';
i row = 3 and position = 3 then tankn = '503';
run;
proc sort data=TANKSA;
by x;
run;

data assign_trt_TANKSA; set TANKSA;
if _n_ =1 then trt = '6n';
if _n_ =2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = 'sh';
if _n_ =5 then trt = 'gh';

if _n_ = B then trt = 'oh';
if n_ =7 then trt = "12h';
if _n_ =8 then trt = '12h';
if _n_ =9 then trt = "12h';
run;
proc print data= assign_tri_TANK2A;
titlel h=2 'Efficacy of Psecudomoras fluorescens (Pf-CL145A)for contrelling zebra mussesl on artifical
tizlez h=1.5 'AEH-12-PSEUDC-04';
titled h=1 'Random assignment of substrate removal from tanks *** TANK 5 ***';
title4 h=1 'Shawanc - whele water pody Treatment ';
rUn;
data TANKS;
do row =1 to 3 by 1;
do position = 1 ta 3 by 1;

]
I:' !

X = ranuni(-1); page _M__of %o
output;

ond;

end;
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run;
data TANKEA; set TANKS;
if row = 1 and position = 1 then tankn = '8A1';
if row = 1 and poesition = 2 then tankn = '6A2';
if row = 1 and position = 8 then tankn = 'GA3'; AEI-I-H-PSEUDO—O-!
if row = 2 and position = 1 then tankn = '6B1';
if row = 2 and position = 2 then tankn = '6B2';
if row = 2 and positioen = 3 then tankn = '683';
if row = 3 and position = 1 then tankn = "6C1';
if rew = 3 and positicn = 2 then tankn = '6G2';
if row = 3 and position = 3 then tankn = '603';
run;
proc sort data=TANKSA;
by x;
run;

data assign_trt_TANKBA; set TANKEA;
if _n_ = 1 then trt = 'eh';
if _n_ =2 then trt = 'éh’;
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = 'oh';
if n_= & then trt = '9h*;
if _n_ = 6 then trt = 'gh';
it _n_ =7 then trt = '12h';
if _h_ = 8 then trt = '12h';
if _n_ =8 then trt = "12h°
run;
proc print data= assign_trt_TANKBA;
titlet h=2 'Efficacy of Pseudocmonas fluerescens (Pf-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDD-04';
title3d h=1 'Random assignment of substrate removal from tanks *** TANK 6 #**';
titlea h=1 'Shawano - whole water body Treatment ';
run;
data TANK7;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1;
X = ranuni(-1};
output;
end;
end;
run;
data TANK7A; set TANKY;
if row = 1 and positicn = 1 then tankn = '7A1';
if row = 1 and position = 2 then tankn = 7A2';
if row = 1 and position = 3 then tankn = '7A3';
if row = 2 and position = 1 then tankn = '7B1';
if row = 2 and position = 2 then tankn = '782';
if row = 2 and position = 3 then tankn = '7B3';
if row = 3 and position = 1 then tankn = '7¢1';
if row = 3 and positien = 2 then tankn = 'vC2';
if row = 3 and pesition = 3 then tankn = '7C3';

0 =

s

run; Page {S  of Be
proc sort data=TANK7A; T
by x;

run;
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data assign_tri_TANK7A; set TANK7A;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '6h';
if _n_ =3 then trt = '6h';
if _n_ = 4 then trt = 'oh’; AEH‘12.PSEUDO-O4
if _n_ = 5 then trt = '9h';
if _n_ = 6 then trt = 'Sh';
if _n_ =7 then trt = '"12h';
if _n_ = 8 then trt = "12r';
if n_ =9 then trt = '12h';
run;
proc print data= assign_trt_TANK2A;
title! h=2 'Efficacy of Pseudononas fluorescens (Pf-CL148A}for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04';
title3 h=1 'Random assignment of substrate removal from tanks *** TANK 7 Kwded
title4 h=1 'Shawano - whole water body Treatment ';
run;
data TANKS;
do row = 1 to 3 by 1;
do positien = 1 to 3 by 1
X = panuni(-1);
output;
end;
end;
run;
data TANKBA; set TANKS;
if row = 1 and position = 1 then tankn = '8A1';
if row = 1 and position = 2 then tankn = '8A2';
if row = 1 and position = 8 then tankn = '8A3';
if row = 2 and position = 1 then tankn = '831';
if row = 2 and position = 2 then tankn = '8B2';
if row =2 and position = 3 then tankn = '8B3';
if row = 3 and position = 1 then tankn = '8C1';
if row = 3 and positien = 2 then tankn = 'BC2';
if row = 3 and position = 8 then tankn = '8C3';

n =1

run;
proc sort data=TANKBA;
by x;

run;

data assign_trt_TANKEA; set TANKBA;
if _n_ =1 then trt = '6h';
if _n_ =2 then trt = '6h';
if _n_ = 3 then trt = "6h';
it _n_ =4 then trt = 'oh’;
if _n_ =5 then irt = 'gh';
if _n_= 6 then trt = 'oh';
if _n_ =7 then trt = “12h';
if _n_ = 8 then trt = '"12h';
if _n_ =0 then trt = *i2h';
run;
proc print data= assign_trt_TANK8A;
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zsbra mussesl on artifical
titlez h=1.5 'AEH-12-PSEUDO-D4 ;
title3 h=1 'Random assignment of substrate removal from tanks *** TANK 8 Kokl
title4 h=1 'Shawano - whole water body Treatment ';

Page \» of e
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run;
data TANKS;
do row =1 to 3 by 1;
do position =1 to 3 by {;
X = renuni(-1); AFH-12-PSEUDO-04
output;
end;
end;
run;
data TANKOA; set TANK9;
if row = 1 and position = 1 then tankn = 9A1';
if row = 1 and position = 2 then tankn = '9A2"
if row = 1 and position = 3 then tankn = '9A3';
if row = 2 and pesition = 1 then tankn = 'o81';
if row = 2 and position = 2 then tankn = 'oB2';
if row = 2 and positicn = 3 then tankn = '983';
if row = 3 and position = 1 then tankn = '901';
if row = 3 and position = 2 then tankn = '9C2’';
if row = 8 and poesiticn = 3 then tankn = '9C3';
run; i
proc sort data=TANKZA;
by x;
run;

data assign_tri_TANKSA; set TANKOA;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '6h';
if n_ = 3 then trt = '6h’;
if _n_= 4 then trt = 'Sh';
if _n_ =5 then trt = '9h';
if _n_ = 6 then trt = 'sh';
if _n_ = 7 then trt = '12h';

r s

if FBM = 8 thea trt = '12h';
if _n_ =9 then trt = 'i2h';
run;

proc print data= assign_tri_TANK2A;

titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL1458)for controlling zebra musscsl on artifical
title2 h=1.5 'AEH-12-PSEUD0-04';

titled h=1 'Random assignment of substrate removal from tanks *** TANK § *&*';

title4 h=1 'Shawano - whole water body Treatment ';

run;

o

Ja
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e
1512 * date created : 13 August 2012 - dAﬁy‘ Bf}]ﬁu
1813 * vagrified by: (Date: )
1614 * Handom allocation of treatment to tank.sas
1515 *k**k**ki***k*******t***k********i***wk******ﬁ****k****ﬁ***i*t*k****ﬁlt
1516 DM 'LOG; OLEAR; OUTPUT; CLEAR;'; = CLEAR LOG AND OUTPUT: AEH-12-PSEUDO-04
1517
1618 FOOTNOTE1 ‘'Analysis performed by J. Luoma SAS versicn ' RSYSVER &SYSTIME &SYSDATE;
WARNING: The FOOTNOTE statement is ambiguous due to invalid options or unquoted text.
1519

page of

_—

1520 options 1s=105 ps=54 fermdlim='-' pageno = 1 necenter nodate nosource?;
1521 . 4 ot bk rwn(,m\‘(:—'m Jrnks  See 114{;: on |"€¥f()"‘~(’y ’LW Senpey
1522 /*Random assignment of +reatment—to—experimented—tankek/

1628 /*_ocation/exoosure type: Shawanc - whole tank treatment*/
1624  data TANKT;

1525 do row = 1 to 3 by 13

1526  do position = 1 to 8 by 1;

1527  x = ranuni(-1);

1528 otitput;

1529 end;
1630  end;
1531 run;

NOTE: The data set WORK.TANK1 has 9 observations and 3 variables.
NOTE: DATA statement used {Total process time}:

real time 0.01 seconds

cpu time 0.01 seconds

1632 data TANK1A; set TANK1;

1633  if row = 1 and position = 1 then tankn = '1A1';

1634 if row = 1 and pesition = 2 then tankn = '1A2";

1535 if row = 1 and position = 3 then tankn = '1A3';

1536 if row = 2 and position = 1 then tankn = '1B1';

1537 f row = 2 and position = 2 then tankn = '1B2';
15638 if row = 2 and position = 3 then tankn = '1B3';
1539 if row = 3 and position = 1 then tankn = '101';
1540 if row = 3 and position = 2 then tankn = *102';
1541 if row = 3 and position = 3 then tankn = 'iC3';
1542 run;

NOTE: There werc O obscrvations read from the data set WORK.TANKT.
NOTE: The data set WO3K.TANK1A has 9 observations and 4 variables.
NOTE: DATA statement used (Total process time)

real time 0.61 seconds

cpu time 0.01 seconds

1643 proc sort data=TANK1A;

1544 by X3
1845 run;
NOTE: There were 9 observations read from the data set WORK.TANKIA. PaQE_Jiéﬁ__Of_;}fL__

NOTE: The data set WORK.TANK1A has 9 observations and 4 variables.
NOTE: PROCEDQURE SORT used (Total procoss time):

real time 0.01 seconds

cpu time 0.01 secends
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1645
1647 data assign_trt_TAMKIA; set TANKTA;

1848 1f _n_ = 1 then trt = 'éh'; AFH~12-PSEUDO-0.
1549 if n_= 2 then trt = '8h';

1550 if _n_ = 8 then trt = '6h';

1551 if n_ =4 then trt = 'oh’;

n o

1862 if _n_ = & then trt = '9nh';
1553 if _n_= 6 then trt = 'oh
1664 if _n_ =7 then trt = '12n';

1555 if _n_ = 8 then trt = '12h';
1666 if _n_ = 9 then trt = 'i2h';
1857 run;

NOTE: There were 9 observations read from the data set WORK.TANKIA.
MOTE: The data set WORK.ASSIGN_TRT_TANK1A has 9 observations and & variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1668 proc print data= assign_trt TANK1A;

1660 titlet h=2 'Efficacy of Fseudomonas fluerescens (Pf-CLT45A)for contralling zebra mussesl on
18691 artifical substrates';

1660 title2 h=1.5 'AEH-12-PSEUDO-04';

1661 title3 h=1 'Random assignment of substrate removal From tanks **% TANK 1 *#*1,

1562 titled4 h=1 'Shawano - whole water body Treatment ';

1563  run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT_TANKIA.
NOTE: PROGEDURE PRINT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

1564

1565 data TANK2;

1566 do row = 1 to 3 by 1;

1567 de position = 1 to 3 by {1;
1568 X = ranuni{-1);

1569 cutput;

1570  end;
1671  end;
1572 run;

NOTE: The data set WORK.TANKZ has © observations and 3 variahlasg,
NOTE: DATA statement used {Total process time):

real time 0.00 seconds
cpu time 0.00 scconds
Page |  of %o
15673 data TANK2A; set TANK2; - ——
1874  if row = 1 and position = 1 then tankn = '2A1';
1575 1t row = 1 and position = 2 then tankn = '2A2';
1576 if row = 1 and positicn = 3 then tankn = '2A3';
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1577
1578
1579
1680
1581
1582
1583

MOTE:
NOTE:
NOTE :

1584
1585
1586

NOTE:
NOTE:
NOTE:

1687
1588
1688
1560
1584
1592
1593
1694
1595
1696
1597
1598

NOTE:
NOTE :
NOTE:

1592
1600
16001
1601
1602
1603
1604

NOTE:
NOTE :

if row = 2 and position = 1 then tankn = '281';
it row = 2 and position = 2 then tankn = '2B2';
it row = 2 and position = 3 then tankn = '2B3';
if row = 8 and pesition = 1 then tankn = '2¢1'; AEH-12-PSEUDO—0$
if row = 3 and position = 2 then tankn = ‘2¢2';
if row = 3 and position = 3 then tankp = '203';
run;

There were 9 observaticns read from the cdata set WORK,TANKZ,
The data sct WORK,TANKZA has 9 observations and 4 variahles.
DATA statement used (Total process time):

real time 0,01 seconds

cpu tine 0.01 seconds

proc sort data=TANKZA;
by x;
run;:

There were 9 observations read Trom the data set WORK.TANK2A.
The data set WORK.TANK2A has 9 observations and 4 variables.
PROCECURE SORT used (Total pirocess time):

real time 0.01 seconds

cpy time 0.0 seconds

data assign trt_TANK2A; set TANK2A;
if _n_ =1 then trt = '6h’;
if _n_ = 2 then trt = '6h';
if _n_ =3 then trt = '8h';
if _n_ = 4 then trt = 'oh';
if _n_ = 5 then trt = 'oh';
if _n_= 6 then trt = @gh';
if _n_=7 then trt = '"12h';
if _n_ =8 then trt = '12h';
if _n_ =9 then trt = "12h';
run;

There were 9 observations read from the data sct WORK, TANKZA.

The data set WORK.ASSIGN_TAT_TANKZA has 9 observations and 5 variables.
DATA statement used (Total process time):

real time 0.01 seconds

cpu tine 0.01 seconds

proc print data= assign_trt_TANK2A;

titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)For controlling zebra mussesl on
artifical substrates';

title2 h=1.5 'AEH-12-PSEUDO-04"'

titled h=1 'Randam assignment of substrate removal Trom tanks *** TANK 2 #*x,

title4 h=1 'Shawano - whole water body Treatment *;

run; Page __ Ju of %=

There were 9 cbservations read from the data set WORK,ASSIGN TRT TANK2A.
PROGCEDURE PRINT used (Total process time}:
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1606
1606
1607
1608
1609
1610
1611

1612
1613

NOTE:
NCTE:

1614
16186
1616
1617
1618
1619
1620
1621
1622
1828
1824

NOTE:
NOTE :
NOTE:

1625
1626
1627

NOTE:
NOTE:
NOTE !

1628
1629
1630
1631
1632
1633

real time 0.01 seconds

cpu vime 0.01 seconds
AEH-12-PSEUDO-04

data TANK3;
do row = 1 to 3 by 1;

do position = 1 to 3 by 1;

X = ranuni{-1};

output;

ond;

end;
run;
Tre data set WORK.TANK3 has 9 observations and 3 variables.
DATA statement used (Total process time):
real timo 0.01 seconds
ccu time 0.01 seconds
data TANK3A; set TANK3;

if row = 1 and position = 1 then tankn = '3A1°;

if row = 1 and position = 2 then tankn = '3A2';

if row = 1 and position = 3 then tankn = '3A3';
if row = 2 and position = 1 then tankn = '3B1';
if row = 2 and pousition = 2 then tankn = '3B2';
if row = 2 and position = 8 then tankn = '3B3';
if row = 3 and position = 1 then tankn = *331';
if row = 3 and position = 2 then tankn = '3C2';
if row = 3 and position = 3 then tankn = '303';
run;

There were 9 ohservations read from the data set WORK.TANK3,
The deta set WORK.TANKSA has 9 cbservations and 4 veriables.
DATA statement used [Total process time):
real time 0.01 seconds
cpu time 0.0° seconds
proc sort data=TANK3A;

by x;
run;
There were 9 observations read from the data set WORK.TANKSA.
The data set WORK.TANK3A has 9 observations and 4 variables.
PROGEDURE SORT used (Total process time):
real tinme 0.01 seconds
cpu Time 0.01 seconds
data assigh_trt_TANK3A; set TANMK3A; Page \ of

if _h_ =1 then trt = '6h';

it _n_= 2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = '9h';

Page 187 of 519

Do



1634  if _n_ =5 then trt = '9n";

1635 if _n_ =86 then trt = 'ah';

1636 if _n_ =7 then trt = '12h';
1637 if n_ = 8 then trt = '12h'; AFHA2-PSEUNO-0L
1688 1if _n_ = 9 then trt = '12h ;

1639 run;

NOTE: There were 9 observations read Trom the data set WORK.TANK3A.
NOTE: The data set WORK.ASSIGN TRT_TANK3A has 9 observations and 5 variables.
NOTE: DATA statement used {Total process time):

real time 0.03 seconds

cpu time 0.03 seconds

1840 proc print data= assign_trt_TANK2A;

1641 titlel h=2 'Efficacy of Pseudomonas fluorescens {PF-CL145A)for controlling zebra mussesl on
18411 artifical substrates';

1642 title2 h=1.5 'AEH-12-PSEUDO-04';

1643 titleS h=1 'Random assignment of substrate removal from tanks *** TANK 3 *++1;

1644 titled4 h=1 'Shawano - whole water bedy Treatment ';

16458 run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT_TANK3A.
NOTE: PROCEDURE PRINT used (Total process time):

real time ' 0.00 seconds

cpu time 0.00 secunhds

1646 data TANK4;

1647 do row =1 to 3 by 1;

1648 do position =1 to 3 by 1;
1648 X = ranuni(-1};

1650 output;

1651 end;
1652 and;
1653 run;

NOTE: The data sct WORK.TANK4 has 9 observations and 3 variahles.
NOTE: DATA statement used {(Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1664 cdata TANK4A; set TANK4;
1656  if row = 1 and positior = 1 then tankn = '4A1';
1656 if row = 1 and positicn = 2 than tankn = '4A2°;

1657 if row = 1 and position = 8 then tankn = '4A3';

1658 if row = 2 and position = 1 then tankn = '4B1';

1659 if row = 2 and position = 2 then tankn = '4B2';

1660 if row = 2 and pesition = 8 then tankn = '4B83';

1661 if row = 3 and position = 1 then tankn = '4C1*;

1662 if row = 3 and position = 2 then tankn = '4¢2'; 99 f o
1663 if row = 3@ and positicn = 3 then tankn = '4C3'; Page <o oOf _—_
1664 run;

NOTE: There were 9 ohservations read from the cdata set WORK.TANK4,
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NOTE: The data set WORK.TANK4A has 9 observations and 4 variables.
HNOTE: DATA statemsnt used (Total process time):
real Time 0.07 seconds

cpu time 0.01 seconds AEH-12-PSEUDO-0.

16656 proc sort data=TANK4A;
1666 by x;
1667 run;

NOTE: There werec 9 observations read from the data set WORK.TANKA4A.
NOTE: The data set WORK.TANK4A has 9 observations and 4 variables.
NOTE: PROGEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1668

1662 data assign_trt_TANK4A; set TANK4A;

1670  if _n_ = 1 then trt = '6h';

1671 if _n_ = 2 then trt = '6h';

1672 if _n_ = 3 then trt = '6h'

1673 if _n_ =4 then trt = 'dh’;

1674 if _n_ = 5 then trt = '8h';

1675 if _n_= 6 then trt = 'Sh';

1676 if _n_ = 7 then trt = '12h';
_ = & then trt = '12h';

1677 if
9 then trt = 'i2h';

n =

1678 if _n

1679 run;

n o

NOTE: There were 9 observations read from the data set WORK.TANK4A.
NOTE: The data set WORK.ASSIGN _TRT_TANK4A has 9 ohservations and 5 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1680 prec print data= assign_trt_TANK4A;

1681 titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on
16811 artifical substrates';

1682 title2 h=1.5 'AEH-12-PSEUD0-04';

1683 titled h=1 'Random assighment of substrate removal from tanks *** TANK 4 rEk L,

1684 title4 h=1 'Shawano - whole water hody Treatment ';

1685 run;

NOTE: There were 9 absercvations read from the data set WORK .ASSIGN TRT_TANKAA,
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1686 data TANKS5;

1687 do row = 1 to 3 by 1;

1688  do positien = 1 to 3 by 1;
1689 X = ranuni(-1y;

1690 cutput;
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1691
1692
1693

NOTE:
NOTEC :

1694
1695
1698
1697
1598
1689
1700
1701
702
1703
1704

NOTE:
NOTE:
NOTE:

1706
1706
1707

NOTE :
NOTE ;
NOTE :

1708
1708
1710
1711
1712
1713
1714
17158
1718
1717
1718
1719

NOTE:
NOTE:
NOTE:

end;
end;

rung - AEH-12-PSEUDO-0.L

The data set WORK.TANKS has 9 observations and 3 variables.
DATA statement used (Total process Lime):

real time 0.01 seconds

cpu time 0.01 seconds

data TANKBA; set TANKS;
if row = 1 and position = { then tankn = '5A1’;
if row = 1 and pesition = 2 then tankn = 'BAR';
if row = 1 and position = 3 then tankn = 'BA3';
If row = 2 and position = 1 then tankn = '881';
if row = 2 and position = 2 then tankn = '5B2';
if row = 2 and position = 3 then tankn = 'BB3';
if row = 3 and position = 1 then tankn = '501';
if row = 3 and pesition = 2 then tankn = *5C2';
if row = 3 and position = 3 then tankn = '5¢a’;
run;

There were 9 observations read fron the data set WORK.TANKS.
The data set WORK.TANKSA has 8 observations and 4 variables.
DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 seconds

proc sort data=TANKEA;
by x;
run;

There were 2 observations read from the data set WORK.TANKSA.
The data set WORK.TANKSA has O observations and 4 varizbles.
PROCEDURE SORT used (Total process time):

rgal time 06.01 sgconds

cpJ time 0.01 seconds

data assign_trt_TANKBA; set TANK5A;
if _n_ =1 then trt = '62';
if _n_ =2 then trt = 'sh';
if _n_ = 3 then trt = ‘6h';
if _n_ = 4 then trt = '9h";
if _n_ =5 then trt = 'gh';
if n_= 6 then trt = 'Dh ;
if n_ = 7 then trt = '12h';
if _n_ =08 then trt = '12h';
if _n_ =9 then trt = '12h';

There were 9 observations read from “he data set WORK.TAMKSA.
The data set WORK.ASSIGN_TRT TANKSA has 9 observatiors and 5 variables.
DATA statement used (Total process time):
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real time 0.01 seconds
cpu time .01 seconds

AEH-12-PSEUNO-0

1720 proc print data= assign_trt_TANK2A;

1721 titlel h=2 'Efficacy of Pscudomcnas fluorescens (Pf-CL146A)for controlling zebra mussesi on
17211 artifical substrates';

1722 title2 h=1.5 'AEH-12-PSEUD0-04';

1723 titled h=1 'Random assignment of substrate removal from tanks *** TANK & LA A

1724 title4 h=1 'Shawano - whole water body Treatment ';

1725 run;

NOTE: There were 9@ observations read from the data set WORK.ASSIGN_TRT_TANK2A.
NOTE: PROGEDURE PRINT used {(Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

1726 data TANKE;

1727 do row = 1 €0 3 by 1;

1728  do position = 1 to 8 by f;
1729 ¥ = ranuni{-1j;

1730 cutput;

1731 end;
1732 end;
1733 run;

NOTE: The data set WORK.TANKS has 9 observaticns and 3 variables.
MOTE: DATA statement used {Total process time):

real time 0.01 seconds

cpu tinme 0.0 seconds

1734 data TANKSA; set TANKS;
1785 1T row = 1 and pasition = 1 then tankn = '6A1°:
1736 if row = 1 and position = 2 then tankn = 'sA2';

1737 if row = 1 and position = 3 then tankn = '6A3';

1738 if row = 2 and position = 1 then tankn = '6Bi';

1739 it row = 2 and position = 2 then tankn = '6B2';
1740 if row = 2 and position = 3 then tankn = '6B3";
1741 1f row = 3 and position = 1 then tankn = '6C1’;
1742 if row = 3 and position = 2 then tankn = '8C2';
1743 if row = 3 and positicn = 3 then tankn = '6C3';
1744 run;

NOTE: There were 9 observations read from the data set WORK.TANKS.
NOTE: The data set WORK,.TANKGA has § observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 seconds
1746 proc sort data=TANKEA; Page _ 25 of 2o
1746 by x;
1747  run;
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NOTE: There were 9 observations read from the data set WORK.TANKGA.
NOTE: The data set WORK.TANKBA has 9 observations and 4 variables.
NOTE: PROCEDURE B0RT used {(Total process time):

real time 0.01 seconds

cpu time 0.01 seconds AEH'12'PSEUDO-O4

1748

1748 data assign_trt_TANKBA; set TANKGA;
1760 if _n_ =1 then trt = '6h';

1751 if _n_ = 2 then trt = '6h';

1762 if _n- = 8 then trt = 'Bh';

1753 If _n_ = 4 then trt = '9n’;
1764 if _n_ = 5 then trt = 'gh';
1755 if n_ = 86 then trt = 'oh';
1756 if _n_ = 7 then trt = "12h';
1757 it _n_ = 8 then trt = '12h';
17568 if _n_ = 9 then trt = '12h';

1759 run;

NOTE: There were 9 observations read from the data set WORK.TANKBA.
NOTE: The data set WORK.ASSIGN_TRT_TANK6A has 9 observaticns and 5 varizbles.
NOTE: DATA statement used (Total process time):

rezl time 0.03 seconds

cpu time .03 seconds

1760 proc print data=s assign_trt_TANKGA;

1761 titlel h=2 'Efflicacy or Pseudomonas fluorescens (Pf-CL145A)for contrelling zebra mussesl on
1761! artifical substrates';

1762 title2 h=1.,5 'AEH-12-PSEUDD-04';

1763 titled h=1 'Random assignment of substrate removal from tanks *** TANK 6 *#*';
1784 titled h=1 'Shawano - whole water body Treatment ';
1785 run;

NOTE: There were 9 observations read from the data sct WORK.ASSIGN_TRT_TANKGA.
NOTE: PROCECURE PRINT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

1766 data TANKZ;
1767 do row = 1 to 3 by 1}

1768 do position = 1 to 3 by t;

1769 ¥ = ranuni(-1);

1770 output;

1771 end;

1772 end;

1773  run;

NOTE: The data set WORK.TANK? has 9 observations and 3 variasles.

NOTE: DATA statement used (Total process time): Page o Of__}i__
real tine 0.01 seconds
opu time 0.01 seconds
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1774  data TANKT7A; set TANK?;
1776 if row = 1 and position = 1 then tankn = '7A1°;
1776 if row = 1 and positien = 2 then tankn = '7A2';

1777 if row = 1 and position = 3 then tankn = ‘7A3';

1778 if row = 2 and positien = 1 then tankn = '781'; AEH"I?"PSEUDO'O"'L
1778 it -row = 2 and position = 2 then tankn = '7B2';

1780 if row = 2 and position = 3 then tankn = '7B3';

1781 if row = 3 and positicen = 1 then tankn = '7¢1';

1782 if row = 3 and position = 2 then tankn = '7C2';

1783 if row = 3 and position = 3 then tankn = '703';

1784 rung

NOTE: There were 9 observations read from the data set WORK, TANK?.
NOTE: The data set WORK,TANK7A has 9 observations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu tima 0.01 seconds

1785 proc sort data=TANK7A;
17688 by x;
1787 run;

NOTE: Thers were 9 observations read from the data set WORK.TANK7A.
NOTE: The data set WORK.TANK7A has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1788

1789 data assign_trt_TANK7A; set TANK7A;
1760  if _n_ = 1 then trt = '6h';

1791 if _n_= 2 then trt = '6h';

1792 if _n_ = 3 then trt = '6h';

1793 if n_ =4 then trt = 'Sh';
1784 if _r_ = 5 then trt = '9h';

1795 if _n_ = 6 then trt = ‘9h';

1796 if _n_ =7 then trt = '12h';

1797 if _n_ = 8 then trt = "12h';
1798  if _n_ = 9 tnen trt = "12h';
1799 run;

NOTE: There were 9 observations read from the data set WORK.TANKZA.
MOTE: The data set WORK,ASSIGN_TRT_TAMNK7A has 9 observations and 5 variables.
NOTE: DATA statement used (Total process vima):

real time 0.08 seconds

cpu time 0.03 seconds

Page Y of ho

1800 proc print data= assign_trt_TANK2A;

1801 title! h=2 'Efficacy of Pseudomonas fluorescens (PF-GLi4BA)for controlling zebra mussesl on
1801 artifical substrates';

1802 title2 h=1.5 'AEH-12-PSEUDQ-04';

1803 title3 h=1 'Random assignment of substrate removal from tanks *** TANK 7 ***;

1804 titled h=1 'Shawano - whole water body Treatment ';
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1805

NOTE:
NOTEL :

1808
1807
*808
1809
1810
1811
1812
1813

NOTE :
NOTE :

1814
1816
1816
1817
1818
1819
1820
1821
1822
1823
1824

NOTE:
NOTE :
NOTE:

1828
1828
1827

NOTE:
NOTE:
NOTE :

1828
1829
1830

run;

There were 9 coservations read from the data set WORX.ASSIGN_TRT_TANK2A,

PROCEDURE PRINT used (Total process Time):

real time 0.01 seconds
cpu time 0.01 seconds
data TANKS;

do row = 1 to 3 by 1;

do position = 1 to 3 by 1;
X = ranuni{-1};
output;
end;

end;

run;

The data set WORK.TANK8 has 9 observations and 3 variables.
DATA statement used (Total process time)

real time 0.01 seconds

cou time 0.C1 seconds

data TANKBA; set TANKS;
if row = 1 and position = 1 then tankn = '8A1';
if row = 1 and positien = 2 then tankn = 'sa2';
if row = 1 and position = & then tankn = '8A3';
if row = 2 and position = 1 then tankn = '8B1';
if row = 2 and posiltion = 2 then tankn = '8B2';
if row = 2 and position = 3 then tankp = '8B3';
if row = 3 and position = 1 then tankn = 'BC1';
if row = 3 and position = 2 then tankn = '8C2';
if row = 3 and position = 3 then tankn = 'BC3';
run;

There were 9 observations read from the data set WORK.TANKS,
The data set WORK.TANKBA has 9 ohservations and 4 variables.
DATA statement used (Tatal process time):

real time 0.01 seconds

cpu time 0.01 scconds

prec sort data=TANKBA;
by x;
run;

There were 8 observations read from the data set WORK,TAMKSA.
The data set WORK,TANK8A nas 9 ohservations and 4 variables.
PROCEDURE SORT used (Total process tine):

real time 0.01 seconds

cpu time 0.01 seconds

data assign_trt_TANKSA; set TANKSA;
if _n_ = 1 then trt = *6h"';
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1831 if _n_ = 2 then trt = '6h';
1832 if _n_ = 8 then trt = 'sh';

1833 if _n_ =4 then trt = 'sh';

1834 if _n_ = 5 then trt = '9h';

1836  if _n_ = 6 then trt = 'gh' AEH-12-PSEUDO-04
1838 if _n_ =7 then trt = '12h';

1837 if n_ =8 then trt = '12h';

1838 if _n_ = 8 then trt = '12h';

1839 run;

NOTE: There were 9 observations read from the data set WORK, TANKBA.
NOTE: The data set WORK.ASSIGN_TRT_TANK8A has 9 cbservations and 5 variables.
NGTE ! DATA statement used {(Total process Time):

real time 0.01 sesconds

cpu time 0.01 seconds

1840 proc print data= assign_tri_TANKEA;

1841 titlet h=2 ‘Efficacy of Pseudomonas fluorescens (PT-CL145A)for controlling zebra mussesl on
18411 artifical substrates';

1842 title2 h=1,5 'AEH-12-PSELUD0-04';

1843 titled h=1 'Random assignment oT substrate removal from tanks *** TANK 8 el

1844  titled h=1 ‘Shawano - whole water body Treatment ';

1845 run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT_TANKSA.
NOTE: PROGEDURE PRINT used (Total process time):

real time 0.01 seconds

Gpu Lime 0.01 szconds

1846 data TANKS;

1847 do row =1 to 3 by 1;

1848 do position = 1 to 3 by 1;
1848 X = ranuni(-1);

1850 output;

1851 and;
1852 end;
1853 run;

NOTE: The data set WORK,TANKS has 9 observations and 3 variables.
NOTE: DATA statement used {Total process time}:

real time 0.03 seconds

Gpu time 0.03 seconds

1854 data TANK9A; set TANK9;

1855 1f row = 1 and position = 1 then tankn = 'gA1';

1856 if row = 1 and position = 2 then tankn = '9A2';

1857 if row = 1 and position = 3 then tankn = GA3';

18568 if row = 2 and position = 1 then tankn = '9B1';

1859 if row = 2 and position = 2 then tankn = '9B2'; Page 29 of 3o
1860 if row = 2 and position = 3 then tankn = 'GB3';

1861 if row = 3 and position = 1 then tankn = '9Ci';

1862 if row = 3 and positicn = 2 then tankn = '9C2';

1863 if row = 3 and position = 3 then tankn = '9C3";
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1864 run;

MOTE: There were 9 chservations read from the data set WORK.TANKO.
NOTE: The data set WORK.TANK9A has 2 observations and 4 variables.

_ NOTE: DATA statement used (Total process time): . AEH-12-PSEUDO-04
real time 0.08 seconds
cpu time 0.03 seconds

1865 proc sort data=TANK9A;
1886 by x:
1867 run;

NOTE: There were € observationg read from the data set WORK.TANKGA.
NOTE: The data set WORK.TANKOA has O observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1868
1869 data assign_trt_TANKOA; set TANKSA;
1870 if _n_ = 1 then trt = '6h';

1871 if _n_ = 2 then trt = 'sh-
1872 if _n_ =3 then trt = 'gh';
1873 if _n_ = 4 then trt = 'gh';
1874 if _n_ = 6 then trt = ‘on';

1875 it _n_ = 6 then trt = 'Oh’';
1878 if n_ =7 then trt = "12h';

1877 if _n_ =8 then trt = '12h';
1878 if _n_ = 9 then trt = '{12n'
1879 run;

NOTE: There were 9 cbservaticns read from the data set WORK.TANKOA.
NOTE: The data set WORK.ASSIGN_TRT_TANKSA has 9 observations and & variables.
NOTE: DATA statcment used (Total process time):

real time 0.01 secoands

cpu time 0.01 saconds

188C proc print data= assign_tr: TANK2A;

1881 titlel h=2 'Efficaoy of Pseudomonas fluorescens (PF-CL145A)for controlling zebra mussesl on
18811 artifical substrates';

1882 title2 h=1.5 'AEE-12-PSEUDO-04';

1883 title2@ h=1 'Random assignment of substrate removal from tanks *** TANK & FrwL

1884 titled4 h=1 'Snawano - whole water body Treatment ';

18856  run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN_"AT_TANKZA.
NOTE: PROGEDURE PRINT used (Total process time):

real time 0.00 seconds FF# _lla
copu time 0.00 secconds stem No. _
Pg b Of_l]g_...

Ef13p Ta- .
NOTE: This SAS session is usirg a registry in WORK. All changes will bz lost at the end of this sess
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Efficacy Bf ?séudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrat 1
AEH-12-PSELDO-04

Random assignment of treatment to experimental tanks /.!
Treatment Location/type: Shawano - bottom injection Fihijt
Obs block tank X tankn trt ﬁ - AEH-1 Z'PSEUDD‘O"]‘
1 1 9 0.13021 Tank 9 control

2 1 2 0.16287 Tank 2 50

3 1 4 0.23351 Tank 4 100

4 1 1 0.26174 Tank 1 cantrol

5 1 7 0.29656 Tank 7 50

3] 1 5 0.52485 Tank & 100

7 1 8 0.67430 Tank 8 control

8 1 3 0.51450 Tank 3 50

9 1 6 0.99600 Tank 6 100

| i
File Folder: __!a ftem Number. ' Page | _of _H

Analysis perfbrmed.by J. Luoma BAS version 9.2 08:58 11AUG12
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fw*t*k**ﬁt*t***k**k*t***k*******#**N*****k*k*****x*i****k**********«**

*  Study Number : AEH-12-P3SUECO-04

* Study Director: Jim Luoma aF

* date created : 11 August 2012 - JALJ ?hd)L

* verified by: (Date: ) page of AEH'12'PSEUDO‘01
* Random allocation of treatment te tank.sas

t*k**k*tki***k*****k*k*R************w*k*i***k********&*w******k**k**k/

DM 'LOG; CLEAR; GUTPUT; CLEAR;'; * CLEAR LCG AND OUTPUT;

FOOTNOTEt 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
optione /#*ls=86 ps=40 fermdlim='-' */ pageno = 1 pocenter nodate nosourcez;

/*Random assignment of treatment to experimental tanks*/
/*Location/exposure type: Shawano - bottom injection exposurs*/f
data fish;
go block =1 to 1 by 1;
do tank = 1 to @ by 1;
X = ranuni(-1);
output;
end;
and;
run;
data Tish2; set fish;
if block = 1 and tank = 1 then tankn = 'Tank 1'
if block = 1 and tank = 2 then tankn = 'Tank 2';
if block = 1 and tank = 3 then tankn = 'Tank 3';
if block = 1 and tank = 4 then tankn = 'Tank 4°';
if bleck = 1 and tank = 6 then tankn = 'Tank 5';
if bleck = 1 and tank = 6 then tankn = 'Tank 6';
if block = 1 and tank = 7 then tankn = 'Tank 7';
if block = 1 and tank = 8 then tankn = 'Tank 8';
if block = 1 and tank = 9 then tankn = 'Tank 9';

run;
proc sort data=fish2;
hy block x;

run;

data assign_trt_fish; set Tish2;
if n_ =1 then trt = 'control’
if _n_ =2 then trt = '50';
if _n_ =3 then trt = '100';
if _n_ = 4 then trt = 'control';
if _n_ =58 then trt = 's0';
if n_ = 6 then trt = '100';
if _n_ =7 then trt = ‘'control';

if ﬂ;ﬂ = B then trt = '50';
if _n_ =9 then trt = '100';
run;

proc print data= assign_trt_fish;

titlel h=2 'Efficacy of Pseudomonas fluorescens [PT-CL145A)For controlling zebra nussesl on artifical
title2 h=1.5 'AEH-12-PSEUDQ-04';

title3 h=1 'Random assignment of treatment to experimental ténks';

title4 h=1 ‘Treatment Location/typs: Shawano - bottom injection'; Page ! of q
run;
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489 * date created : 11 August 2012 - JAL ,jg/

500 * Verified by: (Date: ) page ___ of
501 * PRandom allocation of treatment to tank.sas :

502 _i.*kw**************-k*v.-**k***********i\'i*t*t*it*t***k*****kﬂ****k**k*'ﬁ**ll f\EH""Z'PSEUDO-C.‘L
503 DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND QUTPUT;

504

606 FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE ;"
WARNING: The FOOTNOTE statement is ambiguous due tc invalid aptions or unquoted taxt.

506

507 options /*1s=85 ps=40 formdlim='-' */ pagenc = 1 nocenter nodate nosgurce2;

508

50€ /*Random assignment of treatméent to experimental tanks*/

810 /*Location/exposure type: Shawano - bottom injection sxposure+/

511 data fish;

612  do block = 1 to 1 by 1;

513 do tank = 1 to € by 1;

514 X = ranuni(-1);
515 output;

516 erd;

517  end;

518 run;

NOTE: The data set WORK.FISH has © observations and 2 variables.
NOTE: DATA gstatement used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

579 data fish2; set Tish;
20  if block = 1 and tank = 1 then tankn = 'Tank 1';

521 if block = 1 and tank = 2 then tankn = 'Tank 2';

522 if plock = t and tank = 8 then tankn = 'Tank 3';

523 if block = 1 and tank = 4 then tankn = 'Tank 4';

524 if block = 1 and tank = 5 then tankn = 'Tank 5';

525 if block = 1 and tank = 6 then tankn = Tank 6';
526 if block = 1 and tank = 7 then tankn = 'Tank 7'
527 iT block = 1 and tank = 8 then tankn = 'Tank 8';
6528 if block = 1 and tank = 9 then tankn = 'Tank 8';
529 run;

VOTE: There were 9 observations read from the data set WORK.FISH.
NOTE: The data set WORK.FISHZ has @ observations and 4 variables.
NOTE: DATA statement used {Total p-ocess time): ’

real Time Q.01 sgconds

cpu time 0.01 seconds

530 proc¢ sort data=fishz;
531 by block x;

632 run; FF# HG\

NGTE: There were @ observations recad from the data set WORK.FISH2. |&NT5N0.hwlTT_
NGTE: The data set WORK.FISH2 has 9 observations ard 4 variables. Pg~—1——-°f-—L——u
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds
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533
534 data assign_trt_fish; sot fish2;
835 if _a_ =1 then trt = ‘control';

536 if _n_ = 2 then trt = '50'; AEH-12-PSEUDD-C4
537 if _n_ = 8 then trt = '100';

538 if _n_ = 4 then trt = 'control';

538 if _n_ = 5 then trt = '50';

540 if _n_ = 6 then trt = 100';

B41 if _n_'= 7 then trt = ‘control';

542 if _n_ = 8 then trt = '50';

843 if _n_ = 8 then trt = '10¢';

544 run;

NOTE: There were 9 observations read fron the data set WORK.FISH2.
NOTE: The data set WORK.ASSIGN TRT_FISH has 9 observations and 5 variables.
NOTE: DATA statement used (Total process time):

real time 7,068 seconds

cpu time 0.01 seconds

545 proc print data= assign_trt_fish;

546 titlel h=2 'Efficacy of Pseudomonas fluorescens (PT-CL145A)Tor controlling zebra mussesl on
546| artifical substratss';

547 title2 h=1.5 'AEK-12-PSEUD0O-04';

548 title3 h=1 'Random assignment of treatment to experimental tanks';

549 titled h=1 'Treatment Location/type: Shawano - bottom injection';

660  run;

MOTE: There were 9 observations read from the data set WORK.ASSIGN_TRT_FISH,
NOTE: PROCEDURE PRINT used -(Total process time):

real time 0.C1 seconds

cpu time 0.01 seconds

£/

Jae

FF#_[Ma
Item No. _\ __
Pg A _of H___
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Effigacy .of Psuedomonas fluorescens (Pf-CL145A)SDP for gontrelling zebra mussels on artifical subs 1.
AEH-12-PSUERO-04

Random assignment of trays to test tank/positien 8//1 I
Test Location/type = Shawanc bottom injectiocn tank treatment '

Ry

Obs round row pgsﬁlon tank x _row_ tankn AEH-12-PSEUDO-04

1 1 1 2 8 0.00810 A 8A2

2 1 a 3 2 0.03556 ¢ 208

3 N 1 2 6 0.03743 A 6A2 P

4 R 1 5 0.03887 B BB1Y Eiﬁj‘{{fl b}u

5 1 1 1 2 0.06626 A - S T e

6. 1 2 1 2 0.06878 B 2817/ wsed £, 12k

7 1 1 1 1 0.08357 A 1A1 Freatvrand.

8 1 1 2 S 0.08108 A 1A2 jere

9 1 2 2 9 0.12185 B op2v” Foe0T 12
10 1 2 3 1 0.12162 B 183

11 1 3 1 4 0.14635 G 4ci

12 1 1 2 2 0.17909 A oAz /"

18 1 1 3 8 0.19369 A 6A3 .

14 1 | 3 4 0.19825 A A3 Vot ulion

15 1 2 2 & 0.20478 B e lw&)m o

16 1 2 3 B 0.21165 B "8B3

17 1 3 1 B 0.22109 ¢ 51 Joeo.

18 1 3 3 '5 0.22668 c 503 N

19 1 3 3 1 0.23721 c 13t Thatrbotion

20 1 2 3 4 0.23985 B v (omp\the af

21 1 2 2 1 0.25274 B 162

22 1 1 3 7 0.258387 A 7A3 10693, WP

23 1 1 3 5 0.27644 A 503 Foetla

24 1 3 2 2 0.27738 ¢ 202

25 1 -3 2 4 0,28281 G 402

26 1 1 a /.8 0.28295 A s’

27 1 3 2 5  0.29153 c 562

28 1 3 1 2 0.30627 c 201

29 1 1 2 5 0,32998 A SBAZ

30 1 2 1 1 d.33341 B 1B1

31 1 1 3 1 0.34612 A Ar

a2 1 2 a 7 0.36184 B 783+

33 1 2 3 9 0.43563 B : 953*\/

34 1 3 3 7 0.44981 G 7C3

35 1 1 1 5 0.47095 A 5A1

a6 1 1 3 2 0.47688 A 2A3 Iy
37 1 2 3 3 0.47977 B 383 File Faldar:

38 1 3 a 4 0.55220 ¢ e

39 1 2 2 7 0.55570 B 72w

49 1 1 1 6 p.56422 A BAl

41 1 3 a 3 0.56430 c 3ca

4z 1 2 1 g 0.56500 B e Hem Number:  ~
43 1 3 2 8 0.57148 c acz ——
a4 U 1 opett 4 0.60142 A ana,

45 pats 5 "2 8 0.60482 a 8B2

46 1 1 3 a 0.60611 A 343

47 1 2 a 5  0.62320 B 583y Page | o &

Analysis perFformed by J. Luoma SAS vepsion 9.2 10:48 11AUG12
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sfficacy of Psuedomonas fluorescens (Pf-CL145A)8DP for controlling zebra mussels on artifical subs 2
{EH-12-PSUEDO - 04

jandom assignment of trays to test tank/position

rest Location/type = Shawano bottom injection tank treatment

Jbs r‘qungt_t . Ww*;- V,Q‘Igsi’cion . tank X _row_ tankn

! [ i 3
48 1 { 1 7 0.65077 A 7A1
49 1 1 1 4 0.67036 A 4Af
50 1 3 <3 ] 0.67289 c 93
&1 1 2 1 8 0.6B660 8 8B1
52 1 2 2 3 0.70985 B ap2v/,
53 1 1 2 ;3 0.71071 A aaoy/
54 1 3 1 5 0.74940 c 5G1
55 1 2 3 B 0.75203 B 683\'/
56 1 3 | 9 0.75647 c ac1
57 1 1 1 3 0.76245 A 3A1
58 1 2 2 4 0.76310 B 4B 2
59 1 2 3 2 0.76913 B 3-93-53;/
60 1 1 1 9 0.77002 A 9A1
61 1 2 2 2 0.77072 B 2p2"
62 1 1 3 - 8 0.81719 A A3
63 i 3 1 4 0.82828 C 7C1
64 1 1 2 9 0.83206 A rigAané
65 1 3 1 1 0.839056 G AG9
66 i 3 3 18 0.86796 ¢ 803
67 1 3 2 SO 0.88677 c 102
&8 i 2 2 5 0.89956 B 1582\'/
69 1 1 1 B 0.90778 A BA1
70 1 3 1 3 0.91931 c 3c1
71 | 2 1 4 0.92470 B 4B1
72 1 2 1 B 0.92861 B g
73 i 3 2 3 0.94083 ¢ a2/,
74 1 2 1 3 0.94313 B 3B
75 1 a 1 8 0.95355 ¢ 8c1
76 1 2 1 7 0.95623 B 7RI
77 1 3 2 9 0.97167 c ac2
78 1 3 3 6 0,97857 c 03"
79 1 3 2 6 0.98284 c o0
80 1 ] 2 « 7 0.98054 C 762
81 1 1 2 7 0.99696 A A2y

L

_adinuld moedt

e A0 BDRY
/AL—/
Analysis performed by J. Luoma SAS version 9.2 10:48 11AUG12‘)
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= 8tudy Number : AEH-12-PSUEDO-04

*  Study Director: Jim Luoma

* date created : AUGUST 11, 2012 - JAL ik El _12_PSE DO-0.4
* Verified by: {Date: ) 5 page of M UDO-0
¥ Random allocaticn of trays to tank.sas

***w*****w**#***************k*i*k**k*k**k****tﬁ***k*************h**k*’

DM 'L0OG; CLEAR; OUTPUT; CLEAR;'; * GLEAR LOG AND OUTPUT;

FOOTNOTE1 'Analysis performed by J. Luoma SAS versiocn ' &SYSVER &SYSTIME &SYSDATE;
options /f*ls=85 ps=40 formdlin='-' */ pageno = 1 nocenter nodate nosource2;

/*Random distributicn of trays to experimental tanks*/
{* tanks 1 to 9 = tank 1 row A,B,C, each row has 3 positions (ie: Tank 1 row A position 1, 2, or 3, &
round = distribution round, place one tray in the assigned position (9 per test replicate - 3 for .

/i:**k***-kr**-k**ir*****k*****iﬂh\‘rk*ﬁ-'lﬁ“l:'k**w***'W****Ielt*k**k**k**k**k*******k********‘k**k*****k*xk*****tﬁf(k

/*Location and exposure type: Shawano - bottom injection treatment*;
data glochidia;
do round =1 to 1 hy 1;
do row = 1 to 3 by 1;
do position =1 to 3 by 1;
do tank = 1 to 9 by 1;
X = ranuni(-1);

cutput;
end;
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 and pesition = 1 then tankn = '{A%';
if row = 1 and tank = 1 and position = 2 then tankn = *1A2';
if row = 1 and tank = 1 anc position = 3 then tankn = '1A3';
if row = 2 and tank = {1 and positicn = 1 then tankn = '1B1';
if row = 2 and tank = 1 and position = 2 then tankn = '1B2';
it row = 2 and tank = 1 and position = 3 then tankn = '1B3';
if row = 3 and tank = 1 and pesition = 1 then tankn = '1C1';
if row = 3 and tank = 7 and poasition = 2 then tankn = '1¢2';
If row = 3 and tank = 1 and position = 3 then tankn = '1€3';
if row = 1 and tank = 2 and position = 1 then tankn = '2A1';
if row = 1 and tank = 2 and position = 2 then tankn = '2a2°';
1T row = 1 and tank = 2 and position = 3 then tankn = '2A3';
if row = 2 and tank = 2 and position = 1 then tankn = '281';
Lf row = 2 and tank = 2 and position = 2 then tankn = '282';
if row = 2 and tank = 2 and position = 3 then tankn = '2B3';
if row = § and tank = 2 and position = 1 then tankn = '261'; . %
if row = 3 and tank = 2 and position = 2 then tankn = '2c2'; Page -B of 2
if row = 3 and tank = 2 and position = 3 then tapkn = '263';
if row = 1 and tank = 3 and positicn = 1 then tanka = 'SAt1';
If row = 1 and tank = 3 and position = 2 then tankn = '3a2°;
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if row = 1 and tank = 3 and position = 3 then tankn = '3A3';
if row = 2 and tank = 3 and position = 1 then tankn = ‘3B1*;
if row = 2 and tank = 3 and position = 2 then tankn = '3B2’;
if rew = 2 and tank = 3 and position = 3 then tankn = '3B3';

it row = 3 and tank = 3 and position = 1 then tankn = '3C1'; AEH-12-PSEUDO-04

if row = 3 and tank = 3 and position = 2 then tankn = 'ag2';
if row = 8 and tank = 3 and position = 3 then tankn = '3C3';
if row = 1 and tank = 4 and pesition = { then tankn = '4A1';
if row = 1 and tank = 4 and position = 2 then tankn = '4a2';
if row = 1 and tanx = 4 and position = 3 then tankn = '4A3';
if row = 2 and tank = 4 and position = 1 then tankn = '4B1';
if row = 2 and tank = 4 and position = 2 then tankn = ‘<2B2';
if row = 2 and tank = 4 and position = 3 then tankn = '4B3';
if row = 3 and tank = 4 and position = 1 then tankn = '4C1';
if row = 3 and tank = 4 and position = -2 then tankn = '4C2';
if row = 3 and tank = 4 and position = 3 then tarkn = '4C3 ;
if row = 1 and tank = & and position = 1 then tankn = 'BA1‘;
if row = 1 and tank = 5 and position = 2 then tankn = '5A2’;
if row = 1 and tank = 5 and position = 3 then tankn = '5A3';
if row = 2 and tenk = 5 and position = 1 then tankn = '5B1';
if row = 2 and tank = 5 and position = 2 then tankn = '5B2';
if row = 2 and tank = § ard positiop = 3 then tankn = '5B3';
irf row = 8 and tank = 5 and position = 1 then tankn = '5G1';
if row = 3 and tank = 5 and position = 2 then tankn = '562';
if row = 8 and tank = § and pesition = 3 then tankn = 'BC3';
if row = 1 and tank = 6 and position = 1 then tankn = '6A1';
if row = 1 and tank = 6 and position = 2 then tankn = 'BA2';
it row = 1 and tank = 6 and position = 3 then tankn = '6A3';
if row = 2 and tank = 6 and position = 1 then tankn = '6B1';
if row = 2 and tank = 6 and position = 2 then tankn = '8B2';
if row = 2 and tank = 6 and pesition = 3 then tankn = '6B3';
if row = 3 and tank = € and position = 1 then tankn = '8C1';
if row = 3 and tank = 6 and position = 2 then tankn = '6C2’;
. if row = 3 and tank = 6 and position = 3 then tankn = '6C3';
if row = 1 and tank = ¥ and position = 1 then tankn = '7A1';
if row = 1 and tank = 7 and position = 2 then tankn = '7A2';
if row = 1 and tank = 7 and position = 3 then tankn = '7A3';
if row = 2 and tank = 7 and position = 1 then tankn = '731';
if row = 2 and tank = 7 and position = 2 then tankn = 7B2';
if row = 2 and tank = 7 and position = 3 then tankn = '7B3';
1f row = 3 and tank = 7 and position = 1 then tankn = '7C1';
if rew = 3 and tank = 7 and positior = 2 then tankn = '7C2';
if row = & and tank = 7 and position = 3 then tankn = '7C3';
it row = 1 and tank = 8 and position = 1 then tankn = 'BA1';
if row = 1 and tank = 8 and position = 2 then tankn = '8A2’;
if row = 1 and tank = 8 and pesition = 3 then tankn = '8A3';
if row = 2 and tank = 8 and position = 1 then tankn = '881';
if row = 2 and tank = 8 and position = 2 then tankn = '8B2';
if row = 2 and tank = 8 and positicn = 3 then tankn = *‘8B3':
if row = 3 and tank = 8 and position = 1 then tankn = '801';
if row = 3 and tank = 8 and position = 2 then tankn = '8C2';
if row = 3 and tank = 8 and position = 3 then tankn = '8¢3';
if row = 1 and tank = 9 and positicn = 1 then tankn = '9A1'; Page
_f row = 1 and tank = 9 and position = 2 then tankn = 'ga2';
if row = 1 and tank = 9 and positien = 3 then tankn = 'QA3';
if row = 2 and tank = 9 and position = 1 then tankn = '9B{';

Page 204 of 519

L
_ o §



if row = 2 and tank = 9 and position = 2 then tankn = '982';
if row = 2 and tank = 9 and position = 3 then tankn = '9B3';
if row = 3 and tank = 2 and pesition = 1 then tarkn = '9C1';
if row = 3 and tank = 9 and positicn = 2 then tankn = '9C2';
if row = 3 and tank = 9 and position = 3 then tankn = '9G3'; AEH-12-PSEUDO- (1
Run;
proc sort data= glochidiadist;
by round x;
run;
oroc print data = glechidiadist;
title! h=2 'Efficacy of Psuedemonas flucrescens (P7-CL145A)SDP for controlling zebra mussels on artif
title2 h=1.5 'AEH-12-PSUEDO-04';
titled h=1 'Random assignment of trays to test tank/position';
title4 h=1 'Test Location/type = Shawano bottom injection tank treatment';

run;
g,[n/)L_
J/‘*

Page _ S of ¥
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1665
1666
" 1667
1668
1669
1670
1671

* date created : AUGUST 11, 2012 - dAngi_
* Verified by: {Date: ) page of
* Random allocation of trays to tank.sas

**A‘*#**i‘***'W'k**k*‘A‘*****w***********k*i*‘k‘k’f**kk*k*t**ﬁ*k**k*l—*i***ks\*ir/‘

DM 'LOG; CLEAR; QUTPUT; GLEAR;'; * GLEAR LOG AND OUTPUT; ~ AEH-12-PSEUDO-(4

FOOTNOTE1 'Analysis performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;

WARNING: The FOOTNOTE statement is ambiguous cue to invalid options or unquoted text.

1672
1673
1674
1675
1678
1678
1677
1677
1678
1678
678!
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1893

HOTE:
HOTE:

1694
1696
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709

aptions /*1s5=85 ps=40 formdlim='-' */ pageno = 1 nocenter nodate nosourcez;

/*Randomn distribution of trays to experimental tanks*/
{* tanks 1 to 9 = tank 1 row A,B,C, each row has 3 positions (ie: Tank 1 row A positien 1, 2,
or 3, ete)
round = digtribution round, place one tray in the assigned position (9 per test replicate -
3 for each exposure duration) */

I****k*k** Sk k ok Ak kb A Rk Rk Ak kR Ak R R A A A AR F Rk e R AR RN AR A AR AR AW AR kA AN AR R AR AR AR ARk d k&

**k**ﬁ**f

f*Location and exposurs type: Shawano - hottom injection treatment*/
data glochidiaj
do round = 1 to 1 by 1;
dorow =1 toc 3 by 1;
do position = 1 to 3 by 1;
do tank = 1 to & by 1;

X = ranuni{-1);

output;

end;

end;
end;
end;
run;

The data set WORK.GLCCHIDIA has 81 observations and § variables.
DATA statement used (Total process time):

real time 0.03 secends

cpu time 0.03 seconds

data glochidiadist; set glcchidia;

if row = 1 then _row_ = 'A";
if row = 2 then _row_ = 'B';
if row = 3 then _row_ = 'G';
if row = 1 and tank = 1 and position = 1 thep tankn = '1At1';
if row = 1 and tank = 1 and position = 2 then tankn = '1A2';
if row = 1 and tank = 1 and position = 3 then tankn = '1A3';
if row = 2 and tank = 1 and poesition = 1 then tankn = *1B1';
if row = 2 and tank = 1 and position = 2 then tankn = '1B2';
if row = 2 and tank = 1 and pesition = 8 then tankn = '1B3';
if row = 3 and tank = 1 and position = 1 then tankn = '"1C1';

if row = 3 and tank = 1 and position = 2 then tankn = "1C2°;
if row = 3 and tank = 1 and position = 3 then tankn = '1€3'; Page Q9 of 8’
if row = 1 and tank = 2 and position = 1 then tankn = '2A1';
if row = 1 and tank = 2 and position = 2 then fankn = '2A2';
if row = 1 and tank = 2 and position = 3 then tankn = '2A3';

Page 206 of 519



1710 if row = 2 and tank = 2 and position = 1 then tankn = '2B';

1711 if row = 2 end tank = 2 and position = 2 then tankn = '2B2';

1712 if row = 2 and tank = 2 and position = 3 then tankn = '2B3';

1713 if row = 3 and tank = 2 and position = 1 then tankn = '201';

1714 if row = 3 and tank = 2 and position = 2 then tankn = 'egz'

1718 if row = 3 and tank = 2 and position = 3 then tankp = '203'; AEH-12-PSEUDO-C4

1716 if row = 1 and tank = 8 and position = 1 then tankn = ’'3A1';
1717 if row = 1 and tank = 3 and pasition = 2 then tankn = '3A2';

i718 if row = 1 and tank = 3 and position = 3 then tankn = *3A3';

1719 if row = 2 and tank = 3 and position = 1 then tankn = '8Bi';

1720 if row = 2 and tank = 3 and position = 2 then tankn = '3p2';
1781 1T row = 2 and tank = 3 and positicn = 3 then tankn = '8B3';
1722 if row = 3 and tank = 8 and position = 1 then tankn = '3Ci';
1723 if row = 3 and tapk = 3 and positicn = 2 then tankn = 3C2';
1724 1t row = & and tank = 3 and position = 3 then tankn = '3C3';

1726 if row = 1 and tank = 4 and position = 1 then tankn = '4A1';
1726 if row = 1 and tank = 4 and position = 2 then tankn = '4A2';

1727 iT row = 1 and tank = 4 and position = 3 then tankn = '4A3';

1728 if row = 2 and tank = 4 and position = 1 then tankn = '4B1';

1729 if row = 2 and tank = 4 and position = 2 then tankn = '4B2';
1730 if row = 2 and tank = 4 and position = 3 then tankn = '4B3';
1731 if row = 3 and tank = 4 and position = 1 then tankn = '4C1';
1732 if row = 3 and tank = 4 and position = 2 then tankn = '4G2"
1733 if row = 3 and tank = 4 and position = 3 then tankn = '403';

1784 1T row = 1 and tank = 5 and position = 1 then tankn = 'BA{1';
1738 if row = 1 and tank = & and position = 2 then tankn = '5A2';

‘736 it rew = 1 and tank = 5 and positicn = @ then tankn = 'BA3';

1737 if row = 2 and tank = 5 and position = 1 then tankn = '5B1';

1738 if row = 2 and tank = 5 and position = 2 then tankn = '&B2 ;
1739 if row = 2 and tark = & and position = 3 then tankn = '5B3';
1740 if row = 3 and tank = 5 and position = 1 then tankn = '6C1°’;
1741 if row = 3 and tank = 5 and position = 2 then tankn = '502';
1742 if rew = 3 and tank = 6 and positien = 3 then tankn = 'sC3';
1743  if row = 1 and tank = 6 and position = 1 then tankn = '6A1';

1744 if row = 1 and tank = & and position = 2 then tankn = 'BA2';

1745 if row = 1 and tank = 6 and position = 8 then tankn = '6A3";

1746 if row = 2 and tank = 6 and position = * then tankn = '6B1';

1747 if row - 2 and tank = 6 and position = 2 then tankn = '882';
1748 if row = 2 and tank = 6 and position = 3 then tankn = 'BB3';
1749 if row = 3 and tank = 6 and position = 1 then tankn = 'BC1';
1750 if row = 3 and tank = 6 and position = 2 then tankn = '6C2';
1751 AT row = 3 and tank = 6 and position = 3 then fankn = '6(3';

1752 if row = 1 and tank = 7 and positicn = 1 then tankn = '7A%1';
1753 if row = 1 and tank = 7 and position = 2 then tankn = '7A2';

1754 if row = 1 and tank = 7 and position = 3 then tankn = '7A3';

1755 if row = 2 and tank = 7 and position = 1 then tankn = '7B1';

1756 if row = 2 and tank = 7 and position = 2 then tankn = '7B2'

1767 if -row = 2 and tank = 7 and position = 3 then ‘tankn = '78B3';
1758 if row = 3 and tank = 7 and position = 1 then tankn = 7C1°
1759 if row = 3 and tank = 7 an¢ position = 2 then tankn = '7C2’;
1760 if row = 3 and tank = 7 and position = 3 then tankn = '703';
1761 if row = 1 and tank = 8 and position = 1 then tankn = '8A1'; Page '! offg
1762 if row = 1 and tank = 8 and position = 2 then tankn = 'sp2';

1763 if row = 1 and tank = 8 and positicn = 3 then tankn = 'BA3';

1764 if row = 2 anc tank = 8 and position = 1 then tankn = '8B1'

1765 if row = 2 and tank = 8 and position = 2 then tankm = ‘8B2';
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1766 it row = 2 and tank = 8 and position = 3 then tankn = '833';

1767 if row = 3 and tank = 8 and positiocn = 1 then tankmn = '8¢1';
1768 if row = 3 and tank = 8 and position = 2 then tankn = 'st2';
1789 if row = 3 and tank = 8 and position = 3 then tankn = '8C3';

1770 if row = 1 and tank = @ and position = t then tankn = 'SA1';
1771 if row = 1 and tank = 9 and position = 2 then tankn = '0A2';

1772 if row = 1 and tank = 9 and position = 3 then tankn = '9A3'; t B
1773 if row = 2 and tank = 9 and position = 1 then tankn = '9B%'; AEH-12-PSEUDO-G4
1774 if row = 2 and tark = 9 and position = 2 then tankn = 'gB2';

1775 if row = 2 and tanx = 9 and positien = 3 then tankn = '9B3';

1776 if row = 3 and tank = @ and position = 1 then tankn = '9C1 "

1777 if row = 3 and tank = 9 and position = 2 then tankn = ‘goe’;

1778 if row = 3 and tank = 9 and pesition = 3 then tankn = 'aC3';

1779  Aunj

NOTE: There were 81 observations read from the data set WORK,GLOGHIDIA.
NOTE: The data set WORK.GLOCHIDIADIST has 81 ohservations and 7 variables.
NOTE:. DATA statement used (Total process time):

real time 0.07 seconds

cpu time Q.07 seconds

1780 proc sort data= glochidiadist;
1781 by round x;
1782 run;

NOTE: Thoroe wers 81 observations read from the data set WORK.GIL.OCHIDTADIST.
NOTE: The data set WORK.GLOCHIDIADIST has 81 observations and 7 variables.
NOTE: PAOCEDURE SORT usesd (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1783 proc print data = glochiviadist;

1784 titler h=2 'Efficacy of Psuedomonas fluorescens (Pf-CL145A)SDP for contrelling zebra mussols
17841 on artifical substrates';

1785 title2 h=1.5 'AEH-12-PSUEDD-04';

1786 title3 h=1 'Random assignment of trays to test Tank/pesition';

1787 title4 h=1 'Test Location/type = Shawano bottom injection tank treatment’;

1788 run;

NOTE: There were 81 observations read from the data set WORK.GLOCHIDIADIST.
NOTE: PROCEDURE PRINT used {Total process time):

real Time 0.01 seconds

cpu time 0.01 seconds

}?/” hL
A
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Efficacy of Pseudomonas fluorescens (PF-CL145A)Tor contrelling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04
Random assignment of cubstrate removal From tanks *** TANK 1 #x#

Shawano - bottom injection Treatment 2”/"’
e 7 AEH12-PSEUDO-0 4
obs row  position 7 tankn  trt 5
1 1 0.00558 1A1 8h .
2 2 0.07369 Bl 6h Dospen A0 ot 167 ecdion
3 2 3 .eokjes gh 5 0o G
4 2 2 0.27940 ﬁ:J\;L ! only, Eshra
5 1 2 0.37473 A2 boa Liom Al will be
8 1 3 0.48168 1A3 gh WA b vemored. st
7 3 2 0.62620 162 12 : )
8 3 3 0.84572 1683 12 P = ]
9 3 1 0.87154 161 12
DT . S BITAN 9
oo TH b | of 34
File Folder: ___1*a e Number: 2 Page ____of -
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Analysis performed by J. Luoma SAS version 8.2 10:20 13AUG12L)’-?! - . .

Efficacy of Pseudomonas fluorescens (PF-CL145A)fer controlling zebra mussesl on artifical substrates

AEH-12-PSEUDO-04
Random assigpment of substrate removal from tanks *** TANK 2 #**

Shawano - bottom injectibn’ Treatment AEH-12-PSEUDO.0.4
i U
Chs row position X tankn trt
1\? 0.26233 223 6h
2 3 0.28533 201 6h
3 3 3 41823 a3 6 Y Ser Mot on pwjt_l
4 1 1 0.56759 1 oh , :
5 3 2 0.60252 2c2 ot -fhe. r ohd opn ot
5 1 2 0.63362 2Az  oh o Foe0r |2
7 2 1 0.64069 231 12
8 2 3 0.80439 283 12
g 2 2 0.92279 282 12
., o
b e Page ____';-__07_3-——-
SRR I 15 - | ORI LT I Rt e DR MY
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Analysis performed by J. Luoma SAS version ©.2 10:20 138UGI2 jﬁ‘

Efficacy of Pseudomonas fluorescens {Pf-GL145A}for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04
Random assignment of substrate removal from tanks *** TANK 3 *%#

Shawano - bottom injection Treatment AEH12-PEEUDO-C
Obs rew | positiof o - x tankn trt
\ 0.16703 3A1 6h

2 3 0.19671 a3 6h * See ek o pag /

3 1 5 v : o s

4 a 3 0 f&U’W{OWTMWL J

5 3 1 0.72793 3¢ FSEF |-

6 1 2 0.80420 3A2 Sgh

7 2 1 0.808085 3B1 i2

8 3 2 0.88712 ac2 12

g 2 2 0.96360 3B2 12

B N ¢ 12 Page 3 of 3¢
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Analysis performed by J. Luoma SAS version 8.2 10:20 13AUG125h—’

Efficacy of Pssudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO- 04

Random assignmentof- substrate removal from tanks *** TANK 4 ##%*
Shawano - bottom injection Treatment

AEH-12-PSEULO-04
Ohbs row position X tankn trt
1\y\? © 0.08803 4A3 gh
2 1 0.08714 471 &h Lo o
3 2 1 326140 481 8h X S b o
4 a 2 0.28491 oh {)Mﬁk Lo Crindomnidedon
5 3 1 0.45781 41 b
8 2 3 0.4p232 FERS ) =7
7 1 2 0.47420 42 12 F el
8 2 2 0.64459 482 12
) 3 a 0.74656 4C3 12 -

Page Li of 20

———t e,
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Analysis performod by J. Luoma SAS version 9.2 10:20 13AUG12

AEH12-PSEUDO-04

Efrficacy of Pseudomonas flucrescens (Pf-CL14BA}for controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO- 04

Random assignment of substrate removal from tanks *** TANK 5 ##+

Shawanc - bottom injection Treatment

obs  row position X tankn trt
L
T -3 0.26233 (D 283 8h X See #
ny s]la} V
2 3 0.28933 261 gh .
3 3 3. 823 263 &h ot vandond zchon
4 1 i 0.56769 i 9h
5 3 2 ' D.60252 2c2 . (%:JP b
B 7 z 5.63387 IV oA =+ 3¢
7 2 1 0.64089 281 12~ @‘_\
8 2 3 0.80430 283 = 12 Jante nombers gy, la
9 2 2 0.62279 282 12 )
Lo 5 st A s Fsepia
fﬁvuﬁ‘:ﬁ/ clambeaon.
i
[ vody
Y et Page —i— of ‘“‘32
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Analysis performed by J. Luoma 8AS version 9.2 10:20 13AUE12 AEH-12-PSEURD-C4
5

Efficacy of Pseudomonas fluorescens (PF-CL14BA)for controlling zebra mussesl on artifical substrates

AEH-12-PSEUDO-04
Randem assignment of substrate removal from tanks *** TANK § *** [

Shawano - bottom injection Treatment

Obs row position X tankn trt

1 1 0.16641 6B1 gh
2 8 ¢, 22906 6C1 6h ¥ ‘Sﬁ"—- nete on /703/ | of
3 1 3 40217 6A3 6h Al .
4 1 2 0.48348 e evniidyn K’“f R
.5 1 1 0.48881 6A1 5Pl
5 3 p) 0. 70464 (o33 g =
7 2 3 0.76432 683 12
8 3 3 0.93288 6C3 12
9 2 2 0.96790 682 12
. : -
LG BsY “Page. L_ _wof ,%O.
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/Lt
i d by'J. L i . : .
Analysis performed byA'-J_ uoma SAS version §.2 10:20 13AUG12 AEH"12'PSEUDO~O».;'¢

Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra pmussesl on artifical substrates
AEH- 12 -PSEUDO-04

Random assignment of substrate removal from fanks **% TANK 7 *%*

Shawano - hottem injection Treatment

Obs row position X tankn trt

’%5&( /’Lélt Oin ’ng,gf

0.26233 @ 2A3 6h

1 1 a

2 3 7 0.28933 201 &h o, e

8 s 8 : 203 o] _—

4 1 1 0 s Fsern,

5 K3 o 0

6 1 2 0.63382  2A2  9h

7 2 i 0.84069 284 12 BT M- Lulogye e ld be

8 2 3 0.80439 283 12 "

9 2 2 0.92279 22 12 T nsl 2 How Teepin
Soe Dewuhra 4 3. for
fw%w edarifrabar,

lﬁm)
;/zruuvl.g
o 3 e »,][‘,Eq

Page T of 30
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: SRR ‘ AEH-12-PSEULD-C
Analysis performed by J. Luoma 8AS version 9.2 10:20 13AUG1%SAV/

Efficacy of Pseudomonas Tluorascens {(Pf-CL145A)for controlling zebra mussesl on artifical substrates
AEH-12-PSEUCO-04 .

Random assignment of substrate removal from tanks *** TANK § ##+

Shawano - bottom injection Treatment

Cbs row position X tankn trt

1 2 0.05681  8C2 eh
2 1 0.07331 82 6h * Sec nole. o pege |
3 3 1 534 8c1 6h .
4 3 a 0.41673 o YAI'JDMFMU':. s Foepiy
§ 1 1 0.48937 BAT
g T 3 0.54741 A3 5h
7 2 3 0.62872 883 12
8 2 2 0.64996 882 12
9 2 1 0.73310 8B1 12
Y
| 3 _of _30
It I 12t Page 0
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o AEHH2-PSEUDO-0
Analysis performed by J. Luoma SAS version 9.2 10:20 {13AUG12 J"

Efficacy of Pseudomonas fluorescens (PF-CL145A)For controlling zebra mussesl on artifical substrates
AEH-12-PSEUDO-04

Random assignment of substrate removal from tanks *** TANK O *#k

Shawano - bottom injection Treatment

Obs row position X tankn trt

1 3 0.26233 243 8h ) |
2 3 0.28933 “201  en K See- mife o | of
3 ? 3 o 203 rird O’ sdyor fru Fsevr)
5 3 2 0.
5 T ] 0. 63357 2h2 oR @T
7 2 1 0.64069 2B1 12 Lank o bers Show [d b
8 2 3 0.80439 283 12
9 2 2 0.92279 282 12 T ot A s F5EP
See DeAehon 42 £
’Qv T C’[”xwm !
i q jyovl 3
e e PO
Page 9 ot 30
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AEHAZ-PSEUDO.O4

s
Analysis performed by J. Luoma SAS version 9.2 10:20 13AUGT2J

Page 10 of 39

e

L anet
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/*l****k******t*w*ﬁ*Ir***1\'*****-ﬁ***ww*k*i*ﬁt***kkiﬁ**k**ww****k********
*  Study Number @ AEH-12-PSUEDO-04

*  Study Director: Jim Luoma

* date created : 18 August 2012 - JAL %, —

* Verified by: (Date: ) page of

* Random allocation of treatment to tank.sas CHLAD "
****k*lkit***k*k*irk‘l***'k****i***t******#ﬁk***ﬁ****k*****k************i I\EH 12 PSEUDOEC"‘
D 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

FOCTNOTE1 'Aphalysis performed by J. Luora SAS version ' &SYSVER &SYSTIME &SYSDATE

options 1s=105 ps=54 formdlim='-' pagenc = 1 nocenter nodate nosource?;
‘aulgs%mt veroal o Fanke 90 H& bt foa . Fae denpri

/*Random assignment af tpeaﬂneﬂ%—te*ﬁxpertmeﬁfﬂ%A%a
/*Location/exposure type: Shawano - bottom iniection treatment*!
data TANKT;
do row =7 to 3 by 1}

do pesition = 1 to 3 by 1;

X = ranuni{-1);

output;

and;

and;
run;
deta TANK{A; set TANK1;

if row = 1 and position = 1 then tankn = 'jA1'j

if row = 1 and position = 2 then tankn = *1A2';

if row = 1 and position = 3 then tanka = '1A3';
if row = 2 and position = 1 then tankn = '1B1';
if row = 2 and position = 2 then tankn = *iB2';
if row = 2 and position = 3 then tankn = '1B3';
if row = 3 and position = 1 then tankn = '1C1';
1f row = 3 and position = 2 then tankn = '1C2';
if row = 3 and position = 3 then tankn = '1C3';
run;

proc sort data=TANK1A;

by ¥;
run;

data assign_trt_TANK1A; set TANKIA;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = '8h';
if n_ = 3 then trt = '6h';
if _n_ =4 then trt = 'oh';
if _n_ =5 then trt = '¢h';
if _n_ = 6 then trt = 'gh';
if _n_ = 7 then trt = '"12h';
AT _n_ = 8 then trt = 'f2n'; Page 1 of e
if _n_= 6 then trt = "12h'; - T
run;
proc print cata=s assign_trt_TANK1A;
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical
title? h=1.5 'AFH-12-PSEUDO-04';
titled h=1 'Random assignment of substrate removal from tanks ok TANK o #ke s
title4 h=1 'Shawano - bottom injection Treatment ';
run;

n =

=0
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data TANKZ;
do row = 1 to 3 by 1,
do position = 1 to 3 by 1}
X = ranuni{-1});
output; AEH-12-PSEUDO-
end;
end;
run;
data TANK2A; set TANKZ2;
if row = 1 and position = 1 then tankn = 2A1';
if row = 1 and position = 2 then tankn = '2A2'
if row = 1 and positicn = 3 then tankn = '2A3';
if row = 2 and position = 1 then tankn = '2@81';
if row = 2 and position = 2 then tankn = '2B2';
if row = 2 and position = 3 then tankn = '2B3';
if row = 3 and position = 1 then tankn = '2C1‘;
if row = 3 and position = 2 then tankn = '2¢2";
if row = 3 and position = 3 then tankn = '203';
run;
proc sort data=TANK2A;
by x;
run;

data assign_tri_TANK2A; set TANK2A;
if _n_ = 1 then trt = 'sh';
if _n_ = 2 then trt = '6h';
if _n_ =3 then trt = 'eh’
if _n_ = 4 then trt = '9h';
if n_ = 5 then trt = 'Sh';
if _n_ =6 then trt = 'Sh';
if _n_ =7 then trt = "12h';

if _n_ =8 thep trt = '12h';
if _n_ = 9 then trt = '12h';
run;

proc print data= assign trt TANK2A;

titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)For controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDO-04';

title3 h=1 'Random assignment of substrate removal from tanks *** TANK 2 #*%*'

title4 h=1 'Shawano - bottom injection Treatment ';

run;

data TANK3;

do row = 1 to 3 by 1;

do position = 1 te 3 by 1;
X = ranuni(-1);

output;
end;
end;
run;
data TANK3A; set TANK3;
if row = 1 and position = 1 then tankn = '3A1';
if row = 1 and position = 2 then tankn = '3A2'; Page & of ba
if row = 1 and position = 3 then tankn = '8A3';
1f row = 2 and positien = 1 then tankn = '3B1';

if row = 2 and position = 2 then tarkn = '3B2';
if row = 2 and position = 8 then tankn = '3B3';
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if row = 3 and position = 1 then tankn = '3C1';
If row = 3 and position = 2 then tankn = '3¢2';
if row = 8 and position = 3 then tankn = '3C3';

run;
proc sort data=TANK3A; AEH"‘2'PSI‘:-L”30~G.'t
by X;

run;

data assign_tri_TANKBA; set TANK3A;
if _n_ =1 then trt = 'sh';
if _n_ = 2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if _n_ = 4 then trt = 'gh';
if _n_ = 5 then trt = 'oh';
if _n_ =6 then trt = '9n';
if _n_ =7 then trt = '"12h';
if _n_ = 8 then trt = '12h';
if _n_ =9 then trt = '12h';
run;
proc print data= assign_trt_TANK3A;
titlet h=2 'Efficacy of Pseudcmonas fiuorescens (Pf-GL145A)}for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-{12-PSEUDO-04';
title3 h=1 ‘Random assignment of substrate removal Trom tanks *** TANK 3 #&x':
titled4 h=1 'Shawano - bottem injection Treatment ';
run;
data TANK4;
do row =1 to 3 by 1;
do position =1 te 3 by 1;
X = ranuni(-1};
output;
end;
end;
run;
data TANK4A; set TANK4;
if row = 1 and position = 1 then tankn = '4A1';
if row = 1 and position = 2 then tankn = '4A2';
if row = 1 and position = 3 then tankn = '4A3';
if row = 2 and position = 1 then tankn = '4B1‘}
if row = 2 and position = 2 then tankn = '4B2';
if row = 2 and position = 3 then tankn = '4B3';
if row = 3 and position = 1 then tankn = '4¢1';
if row = 3 and position = 2 then tankn = '4C2';
if row = 3 and position = 8 then tankn = '4C3';

1

ua =

run;
proc sort data=TANK4A;
by x;
run;

data assign_trt_TANK4A; set TANK4A;
if _n_= 1 then trt = 'éh*;
if _n_ =2 then trt = '6h’'; Page (L o 30
if _n_ = 2 then trt = '6h'; - "
if _n_ = 4 then trt = 'Sh';
if _n_ = & then trt = '9h';
if _n_ = 6 then trz = 'agh’
if n_ =7 then frt = '"12h';
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if _n_ = 8 then trt = '12h ;
if _n_ = 9 then trt = '12h';
run; AEH-12-PSEUDO-02
proe print data= assign_trt_TANKJA;
titlel h=2 'Efficacy of Pseudomonas fluorescens {PF-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUD0-04';
titled h=1 'Random assigrment of substrate ramoval from tanks *** TANK 4 #*%';
title4 h=1 'Shawano - bolttom injection Treatment ';
run;
data TANKS;
do row = 1 to 3 by 1;
do pesiticn =1 to 8 by 1;
X = ranuni{-1});
output;
end;
end;
run; .
data TANKBA; set TANK5:
if row = 1 and position = 1 then tankn = '5A1';
if row = 1 and position = 2 then tankn = '5A2’;
if row = 1 and position = 3 then tankn = '5A3';
if row = 2 and pogition = 1 then tankn = '8B1';
if row = 2 and position = 2 then tankn = '582';
if row = 2 and pesition = 3 then tankn = 'GB3';
if row = 3 and position = 1 then tankn = '5C1‘;
if row = 3 and position = 2 then tankn = 'sC2';
if rew = 3 and position = 3 then tankn = '5C3°;
run;
proc sort data-TANKSA;
by x;
run;

data assign_trt_TANKBA; set TANKSA;
if _n_ =1 then trt = '6h';
if _n_= 2 then trt = 'Bh';
if _n_ = 3 then trt = '6h*;
_n_ =4 then trt = 'éh';
if _n_ =5 then trt = '3h’;
if _n_ =6 then trt = 'oh*;
if _n_ = 7 then trt = '12h’;

-
iy
w =

if _n_ = 8 then trt = '12h ;
if _n_ = 9 then tr: = '12h';
run;

proc print data= assign_trt_TANK2A;
titlel h=2 ‘Efficacy of Pseudomonas fluorescens (Pf-CL145A)Tar controlling zebra mussesl on artifical
title2 h=1.6 'AEH-12-PSEUDO-04';
title3 h=1 'Random assignment of substrate removal from tanks *** TANK & Xhxle
title4 h=i 'Shawanc - bottom injectien Treatment ';
run;
data TANKS;
do row = 1 toc 3 by 1;
do position =1 to 3 by 1; R
X = ranuni{-1); Page I\ . Of._k.m
output;
end;
end;
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run;
data TANKBA; set TANKG;
if row = 1 and position = 1 then tankn = '6A1';
if row = 1 and pesition = 2 then tankn = '6A2'; AT A2 DR N P4
if row = 1 and position = 3 then tankn = 'BA3‘; AERH2-PBEUDO-C
if row = 2 and position = 1 then tankn = '6B1';
if row = 2 and position = 2 then tankn = '6B2';
if row = 2 and positicn = 3 then tankn = '6B3';
if row = 3 and position = 1 then tankn = ‘6C1';
1f row = 3 and position = 2 then tankn = '602';
if row = 3 and position = 3 then tankn = '6C3';
run;
proc sort data=TANKGA;
by x;
run;

data assign_trt_TANKSA,; set TANKSA;
if _n_ =1 then trt = '6h';
if _n_ = 2 then trt = 'sh';

if _n_ = 3 then trt = '6h*;

if n_ =4 then trt = 'oh';
it _n_

n -

5 then trt = '9h';
if _n_ = 6 then trt = 'gh';
if _n_ = 7 then trt = '12h';
if n_ = 8 then trt = '12h';
if _n_ = 9 then trt = '12n';
run; )
proc print data= assign_trt_TANKGA;
titlel h=2 'Efficacy of Pseudomonas fluorescens (PT-CL145A)for controlling zebra mussesl on artifical
title2 h=1,5 'AEH-12-PSEUDO-04';
titled h=1 'Random assignment of substrate removal Trom tanks *** TANK & **%';
title4 h=1 'Shawano - bottom injection Treatment ';
run;
data TANK7;
do row = 1 to 3 by 1;
tdo position = 1 to 3 by 1;
X = ranuni(-1);
output;
end;
and;
run;
data TANK7A; set TANK7;
it row = 1 and position = 1 then tankn = '7A1';
if row = 1 and position = 2 then tankn = '7A2';
if row = 1 and position = 3 then tankn = '7A3';
if row = 2 and position = 1 then tankn = '7B1';
1T row = 2 and position = 2 then tankn = '782';
if row = 2 and position = 3 then tankn = '783';

ia =

if row = 3 and -position = 1 then tankn = '7¢61';
if row = 3 and position = 2 then tankn = '7C2';
if row = 3 and position = 3 then tankn = '7¢3'; Page IS of o
run; e
proc sort data=TANK7A;
by X;
run;
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data assign_trt_TANK7A; set TANK7A;
if _n_ =1 then trt = '6h';
if _n_ =2 then trt = '8h';
if _n_ = 3 then trt = '6h'; : AEH-12-PSEUDO 04
if _n_ = 4 then trt = '9h';
= 5 then trt = ‘Sh';
if _n_ =6 then trt = 'gh'
if _n_ =7 then trt = 'i2h';
if _n_ = 8 then trt = '12h';
if _n_ =9 then trt = "12h";
rung
prec print data= assign_trt_TANK2A;

titlei h=2 'Efficacy of Pseudomonas fluorescens {PT-CL145A)Tor controlling zebra mussesl on artifical

title2 h=1.5 'AEH-12-PSEUDO-04';
title3 h=1 'Random assignment of substrate removal from tarks *** TANK 7 #*+’
title4 h=1 'Shawano - bottom injection Treatment ';
~un;
data TANKS;
do row =1 tc 3 by 1;
do position = 1 to 3 by 1;
X = ranuni(-1);
output;
end;
end;
run;
data TANKBA; set TANKS;
it row = 1 and positicn = 1 then tankn = '8A1';
if row = 1 and pesition = 2 then tankn = '8A2';
if row = 1 and position = 3 then tankn = '8A3';
if row = 2 and position = 1 then tankn = '8B1';
if rew = 2 and position = 2 then tankn = '8BR':
if row = 2 and position = 3 then tankn = '8B3';
if row = 3 and position = 1 than tankn = '8C1';
if row = 3 and position = 2 then tankn = '8C2';
if row = 3 and position = 3 then tankn = '803°;
run;
proc sort data=TANKSA;
by X;
run;

data assign_trt TANKBA; set TANKEA;
if _n_ =1 then trt = '6h';
if _n_ =2 then trt = '6h';
if _n_ = 3 then trt = '6h';
if _n_=4 then trt = 'eh';
if _n_ =5 then trt = '9h';
if _n_ =6 then trt = 'Sh';
if _n_ =7 then trt = "12h';
if _
if _n_
run;
proc print data= assign_tri_TANKSA;

N3

9 then trt = '12h';

= 8 then trt = '{2h'; Page le of _29

titlel h=2 'Efficacy of Pseudomonas fluorescens [PF-CL14BAYfor controlling zebra mussesl on artifiecal

title2 h=1.5 'AEH-12-PSEUDO-04';
titled h=1 'Random assignment of substrate removal Trom tanks *** TANK B **#';
titled h=1 'Shawano - bottom injection Treatment *;
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run;
data TANKS;
do row = 1 to 3 by 1;
do position = 1 to 3 by 1; AEM-12-PSEUD O-0
¥ = ranuni{-1}j;
output;
end;
end;
run;
data TANKOA] set TANKE;
if row = 1 and position = 1 then tankn = '9A1";
if row = 1 and position = 2 then tankn = '@A2';
if row = 1 and position = 3 then tankn = '2A3';
if row = 2 and position = 1 then tankn = '9B1';
if rew = 2 and position = 2 then tarkn = '9B2';
if row = 2 and position = 3 then tankn = '9B3';
if row = 8 and position = { then tankn = '8C1';
if row = 3 and position = 2 then tankn = '9C2';

if row = 8 and position = 3 then tankn = '9C3';
run;
proc sort data=TANK9A;
by x;
run;

data assign_trt _TANKOA; sat TANKSA;
if _n_ =1 then trt = 'gh';
if _n_ = 2 then trt = '6h';
It n_ =3 then trt = '6h';
if _n_ = 4 then trt = '9h";
if n_ =6 then trt = 'Sh';
if _n_ = 6 then trt = '9h';
if _n_ = 7 then trt = '12h';
if _n_= 8 then trt = '12h';
if _n_= 9 then trt = '"12h';
run;
proc print data= assigh trt TANK2A; _
titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on artifical
title2 h=1.5 'AEH-12-PSEUDQ-04';
title3 h=1 'Random assignment of substrate removal from tanks #*** TANK © AEKL S
title4 h=1 'Shawano - bottom injection Treatment '; '

run; ’
#haf

e

Page |7 of 5o

>
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1889
1890
18891
1882
1883
1894
1895

WARNING: The FODTNOTE

1896
1897
16898
1898
1800
1901
1902
1903
1904
1905
1906
1907
1908

NOTE:
NOTE:

1908
1910
1811
1912
1913
1914
1915
1916
1917
1918
1919

NOTE:
NOTE:
NOTE:

1920
1921
1822

NOTE:
NCTE:
NCTE:

* date created : 13 August 2012 - JALCS"/
* Varified by: (Date:_ Yy
* Random allecation of treatment to tank,sas

page _ of

EXREREERER SR TR LR AR b ks ok v bk bk kv kbt ka ko nn shneknanesrinns  ARH-{2-PSEUDD-0.L

DM ‘1.0G; CLEAR; OUTPUT; CLEAR;'; * GLEAR LOG AND OUTPUT;

FOOTNOTE1 'Analysis perfarmed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
statement is ambiguous due to invalid options or unquoted text.

opticns 1s=105 ps=54 formdlim='-' pageno = 1 nocenter nodate nosourceZ2;

Subehvale veimod ﬁ_a_ﬂ': e}‘lﬁf_msé@% o exF pec S Je peply

/*Random assignhment of Jreatn
!*Location/exposure type: Shawano - bottom injection treatment*/
data TANK1;
dorow =1 to 3 by 1;
do position =1 to 3 by 1;
X = ranuni(-1);
ocutput;
end;
end;
run;

The data set WORK.TANK1 has & observations and 3 variables,
DATA statement used (Total process time):

real time 0.01 seconds

cpu Time 0.01 seconds

data TANK1A; set TANK1;
if row = 1 and position = i then tankn = '1At1';
if rew = 1 and position = 2 then tankn = '1A2';
if row = 1 and position = 3 then tankn = 1A3';
if row = 2 and position = 1 then tankn = '1B1';
if row = 2 and position = 2 then tankn = '1B2';

if row = 2 and position = 3 then tankn = '1B3‘;
if row = 3 and posifisn = 1 then tankn = '1C1';
If row = 3 and position = 2 then tankn = ‘'1C2";
if row = 3 and position = 3 then tankn = '1C3';
run;

There were 9 obsorvations read from the data set WORK,TANK{.
The data set WORK.TANK1A has 9 cbservations and 4 variables.
DATA statenent used (Total process time):

real time 0.01 seconds

cpu tine 0.01 seconds

proc sort data=TANK1A;
by x;
run;

There were 9 chservations read from the data set WORK.TANK1A.
The cata set WORK.TANKIA has 9 observations and 4 variables,
PROCEDURE SOHT used (Total process time):

real time 0,01 seconds

epu tims 0.01 ssconds
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1923
1924 data assign_trt_TANK1A; set TANKIA;

1925 if _n_ = 1 then trt = '6h'; f\EH—12~PSEUB©=@/\?;
1928 if n_ =2 then trt = 'sh';

1927 if _n_ =3 then trt = '6h';

1928 if _n_ =4 then trt = 'Sh’';

1920 if _n_ = 5 then trt = '@h';
1830 if _n_ =86 then trt = 'Sh';
1931 if _n_ =7 then trt = '12h';

1832 if _n_ =8 then trt = '12h';
1633 if _n_ = 9 ther trt = '"12h ;
1934 run;

NOTE: There were 9 observations read from the data set WORK.TANKIA.
NOTE: The wata set WORK.ASSIGN TRT TANK1A has 9 observations and 5 variahlas.
NOTE: DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 seconds

1835 proc print data= assign_trt TANK1A;

1936 titlet h=2 'Efficacy of Pseudomonas fluorescens (PP-CL145A)for controlling zebra mussesl on
18361 artifical subsirates';

1987 title2 h=1.56 'AEH-12-PSEUDO-04';

1938 title3 h=1 'Random assignmeni of substrate removal from tanks *** TANK 1 wkxdy

1939 titled4 h={ 'Shawano - bottom injection Treatment ';

1940 run;

NOTE: There were 9 cbservatiens read from the data set WORK.ASSIGN_TRT_TANK1A.
NOTE: PROCECURE PRINT used (Total process time):

real time 0.01 seconds

cpy time 0.01 seconds

19411

1942 data TANK2;

1948 do row = 1 to 3 by 1;

1944  do position =1 to 3 by 1;
1945 X = ranuni{-t);

1948 output;

1947 end;
1948  end;
1948 run;

NOTE: The data set WORK.TANK2 has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real <ime 0.01 seconds
cpu tine 0.01 seconds
[t
1950 data TANK2A; set TANKZ; Page | of 3o

1851 if row = 1 and position = § then tankn = '2A1';
1852 if row = 1 and position = 2 then tankn = '2A2';
1853 if row = 1 and position = 8 then tankn = '2A3';
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1954 if row = 2 and position = 1 then tankn = ‘281’

1955 if row = 2 and position = 2 then tankn = '2B2';

1956 if row = 2 and position = 3 then tankn = '2B3';

1957 if rew = 3 and pesition = 1 then tankn = '2c1°';

1968 if row = 3 and position = 2 then tankn = '202'; N
1958 if row = 3 and position = 3 then tankn = '203'; AEH"IZ'PSEUDD"Q"L
1960 run;

NOTE: There were 89 observations read from the data set WORK, TANK2.
NOTE: The data set WCRK.TANK2A has ¢ chservations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time Q.01 seconds

1861 proc sort data=TANKZA;
1962 by x;
1863  run;

NOTE: There wero 9 ohservations read from the data set WORK, TANKZA.
NOTE: The data set WORK.TAMK2A has 9 observations and 4 variaoles.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

1964

1865 data assign_trt_TANK2A; set TANKZA;
18668  if _n_ = 1 then Lrl = '6h';

1867 if _n_ = 2 then trt = '6h';

19268 if _n_ = 3 then trt = 'sh';

1969 if _n_ = 4 them trt = 'Sh';
1970 if n_ = 5 then trt = '9h';
1971 if _n_ =6 then trt = '¢h';
1972 if _n_ =7 then trt = *12h';

N =

1973 if _n_ = 8 then trt = "12h';
1974  if _r_ = 9 then trt = '{2h';
1975 run;

NOTE: Thers were 9 observations read from the data set WORK.TANK2A.
NOTE: The data set WORK.ASSIGN_TRT_TANK2A has 9 observations and 5 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

1976 proc print data= assign_trt_TANK2A;

1977 titlel h=2 'Efficacy of Pseudomonas fluorescens (PT-GL#4BA)for controlling zebra mussesl on
19771 artifical substrates';

1978 title2 h=1.5 'AFH-12-P3EUD0-04';

1979 title3 h=1 'Random assignment of substrate removal from tanks *** TANK 2 %+t

1980 title4 h=1 'Shawano - bottom injection Treatment '
1981  run;

Page o of %
NOTE: There were 9 observatiors read from the data set WORK. ASSIGM_TRT_TANK2A.
NOTE: PROCEDURE PRINT used (Total process time): '
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real time 0.00 seconds
cpu time 0.00 seconds

1982 ARH-12-PSEUR .04
1883 data TANK3;

1984 do row = 1 tc 3 by 1;

1985 do position = 1 to 3 by 1;

1966 X = ranuni(-1);

1987 output;

1988 end;
1989  end;
1980 run;

NOTE: The data set WORK.TANK3 has 9 observatiens and 3 variahles.
NOTE: DATA statement used (Total process time):

real time 0.01 sgconds

cpu time 0.01 seconds

1891 data TANK3A; set TANKS3;
1992 if row = 1 and positicn = 1 then tankn = '3A1';
1993 if row = 1 and position = 2 then tankn = '3AZ';

1994 if row = 1 and position = 3 then taaskn = ‘3A3';

1995 if row = 2 and pesition = 1 then tankn = '3Bf‘;

1996 if row = 2 and position = 2 then tankn = '3B2';
1987 if row = 2 and position = 3 then tankn = '3B3';
1998 if row = 3 and position = { then tankn = '3¢1';
1999 if row = 38 and positien = 2 then tankn = '3ca‘;
2000 if row = 3 and position = 3 then tankn = '3C3';
2001 run;

NOTE: There were 9 observations read from the data set WORK.TANKS.
NOTE: The data set WORK,TANK3A has 9 observations and 4 variables.
NOTE: DATA statement used {Total process time):

real time 0.03 seconds

cpu time 0.03 seconds

2002 proc sort data=TANK3A;
2003 by x;
2004 run;

NOTE: There were 9 obsarvations read from the data set WORK.TANK3A,
NOTE: The data sct WORK.TANK3A has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used {Total process time}:

real time .01 seconds

cpu time 0.01 seconds
2005
2006 data assign_trt TANK3A; set TANK3A;
2007 if _n_ =1 then trt = 'eéh’; \ o
2008 if _n_ = 2 then trt = '6h'; Page 9\ of b
2009 if _n_ =3 then trt = '6h';
2010 if _n_ =4 then trt = 'gh';
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2011 if _n_ = 5 then trt = 'onh';

2012 if _n_ = 6 then trt = 'en';

2013 it _n_ =7 then trt = "12h°

2044 if _n_ =8 then trt = '12h'; AEHH2PSEUD DL
2015 if _n_ = 9 then trt = '12h’;

2016 run;

NOTE: There were 9 observations read from the data set WORK.TANK3A.
NOTE: The data set WORK.ASSIGN _TRT_TANK3A has 9 observations and 5 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

2017 proc print data= assigr_trt TANK3A;

2018 titlel h=2 'Efficacy of Pseudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on
2018] artifical substrates';

2019 title2 h=1.5 'AEH-12-PSEUDO-04"';

2020 title3 h=1 'Random assignment of substrate removal from tanks *** TANK 3 wha!

2021 titled h=1 'Shawano - bottom injection Treatment ';

2022 run;

NOTE: There were ¢ observations read from the data set WORK.ASSIGN_TRT_TANK3A,
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.00 saconds

cpu time Q.00 seconds

2023 data TANK4;

2024 do row =1 to 3 by 1;

2025 do position =1 te¢ 3 by 1;
2026 X = ranuni(-i1);

2027 output;

2028 end;
2029  end;
2030 run;

NOTE; The data set WOAK.TANK4 has 9 observations and 3 varizhles.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0,01 scconds

2031 data TANKAA; set TANKA4;
2032 if row = 1 and position = 1 then tanka = '4A1';
2033 iT row = 1 and position = 2 then tankn = '4a2';

2034 if row = 1 and pesition = 3 then tankn = '4A3';

2035 if row = 2 and position = 1 then tankn = '4B1';

2036 if row = 2 and positien = 2 then tankn = '4B2';

2037 if row = 2 and position = 3 then tankn = '4B3';

2038 if row = 3 and positien = 1 then tankn = '4¢1';

2039 if row = 3 and position = 2 then tankn = '4C2'; Page )2 of e
2040 if row = 3 and position = 3 then tankn = '4G3’; -

2041 run;

NOTE: There were 9 observations read from the data set WORK.TAMNK4.
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NOTE: The data set WORK.TANK4A has 9 observations and 4 variables.
NOTE: DATA statement used {Total process time):

real time 0.01 seconds

cpd time 0.01 seconds

-

AEH12-PSEUD O

2042  proc sort data=TANK4A;
2043 by x;
2044 run;

NOTE: There were 9 observations read Trom the data set WORK,TANK4A.
NOTE: The data set WCRK,TANK4A has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

2045

2046 data assign_trt_TANKAA; set TANK4A;
2047 if _n_ = 1 then trt = 'Gh';

2048 if _n_ = 2 then trt = 'sh';

2049 if _n_ = 8 then trt = &h';
2050 if _n_ =4 then trt = '9h';
2051 if _n_ =5 then trt = '¢h';

2052 if _n_ = 6 then trt = '9h’;
2053 if _n_ =7 then trt = '12h';

I

2054 it _n_ =8 then trt = '12h';
2055 1f n_ = 9 then trt = '12h';
2068 run;

NOTE: There were 9 observations read from the data set WORK.TANK4A.
NOTE: The data set WORK.ASSIGN_TRAT_TANK4A has 9 observaticns and 5 variables.
NGTE: DATA statement used {Total process time):

real time 0.01 seconds

cpu Time 0.01 seconds

2057 proc print data= assign_trt_TANK4A;

2058 titlet h=2 'Efficacy of Pssudomonas fluorescens (PT-CL14BA)far controlling zebra mussesl on
2058! artifical substrates';

2058 titlez h=1.5 'AEH-12-PSEUD0-04";

2060 titled h=1 'Random assignment of substrate removal from tanks **+ TANK 4 #w+'

2061 title4 h=1 'Shawarc - hottom injection Treatment ';

2062 run;

NOTE: There were 9 observalions read from the data set WORK.ASSIGN_TRT_TANK4A,
NOTE: PROCEDURE PRINT used {(Total orocess time):

real Time 0.00 segconds
cpu tine 0.00 seconds
2063 data TANKS; Page _d% of 3o

2084 do ~ow = 1 to 8 by 1;

2065 do position = 1 to & by 1;
2066 X = ranuni(-1);

2067 output;
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2068 end;
2069 end;
2070 run;
=N =2 y
NOTE: The data set WORK.TANKS has 9 chservations and 3 variables. AEHA2-PSEUDO-0
NOTE: DATA statement used (Total process time):
real time 0.01 seconds
cpu time 0.01 seconds

2071 data TANKEA; set TANKS;
2072 if row = 1 and position = 1 then tankn = 'SA1';
2073 if row = 1 and position = 2 then tankn = '5A2':

2074 if row = 1 and position = 3 then tankn = '6A3':

2075 if row = 2 and position = 1 then tankn = '581';

2076 if row = 2 and position = 2 then tankn = '5B2';
2077 if row = 2 and position = 8 then tankn = '5B3';
2078 if row = 3 and position = 1 then tankn = '5Ci';
2079 if row = 3 and position = 2 then tankn = ‘5C2°
2080 if row = 3 and pesition = 8 then tankn = '5C3';
2081 run;

WOTE: There were 9 observations read from the data set WORK.TANKS.
NQTE: The data set WORK.TANKSA has 9 obiservations and 4 variables,
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

2082 proc sort data=TANKSA;
2083 by x;
2084 run;

NOTE: There were 9 ohservations read from the data set WORK.TANKSA.
NOTE: The data set WORK.TANKSA has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Tetal process time):

real time 0,00 seconds

cpu time 0.0C seconds

2085

2086 data assign trt TANKBA; sct TANKBA;
2087 if _rn_ =1 then trt = 'sh';

2088 if _n_ = 2 then trt = '6h';

2089 if _h_ = 3 then trt = '6h'

2080 if _n_ = 4 then trt = gh';

2081  if _n_ = & then trt = '9Oh ;

2092 if _n_= 6 then trt = ‘oh';

2093 if _n_ =7 then trt = '12h';

2004 if _n_ = 8 thep trt = '"12h';

20905 if _n_ = B then trt = 'i2h'; .
2096 run; Page_izﬂﬁ_of;bﬂ_%,

NOTE: There were 9 observations read from tke data set WORK.TANKEA.
NOTE: The data set WORK.ASSIGN TRT_TANK5A has § ohservations and 5 variables.
KOTE: DATA statement used {Total process tine):
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real time 0.01 seconds
cpu time 0.01 seconds

ABH-12-PSEUGA.L |

2097 proc print data= assign_trt TANK2A;

2008 titlel h=2 'Efficacy of Pseudomcnas fluorescens (PT-CL145A)Tor controlling zebra mussesl on
2088) artifical substrates’;

2099 title2 h=1.5 'AEH-12-PSEUDQ-D4';

2100 titled h=1 'Random assignment of substrate removal <rom tanks *** TANK 5 Hmkd

2101 titled h=1 'Shawano - botton injection Treatment ';

2102  rung

NOTE: There were 9 cbservations read from Lhe dataz set WORK.ASSIGN TRT TANK2A.
NOTE: PROCEDURE PRINT used (Total process tima):

real time 0.01 seconds

cpu time 0,01 seconds

2103 data TANKE;

2104 do row = 1 to 3 by 1;

2105  do position =1 to 3 by 1;
2106 X = ranuni{-1};

2107 output;

2108 end;
2109  end;
2110 run;

NOTE: The data set WORK.TANKE has 9@ observations and 3 variables,
NOTE: DATA statement uscd (Total process time):

real time 0.01 seconds

cpu tine 0.01 seconds

2111 data TANKGA; set TANKG;
2112 if row = 1 and position = 1 then tankn = '6A1';
2113 if row = 1 and position = 2 then tankn = '6A2';

2114 if row = 1 and position = 3 then tankn = '6A3';

21156 if row = 2 and position = 1 then tankn = '6B1';

2116 if row = 2 and position = 2 then tankn = '6B2';
2117 if row = 2 and pesition = 3 then tankn = '6B3';
2118 if row = 3 and position = 1 then tankn = '&C1';
2119 if row = 3 and position = 2 then tankn = '602';
2120 it row = 3 and position = 3 then tankn = 'BC3';
2121 run;

NOTE; There were 9 ohservations read from the data set WORK.TANKE.
NOTE: The data set WORK.TANKBA has 9 observaticns and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds
2122 proc sort data~TANKGA; Page <5 of -
2123 by x;
2124 run;
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NOTE: There were 9 observations read from the data set WORK, TANKGA.
MOTE: The data set WORK.TANKBA has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.00 seconds A .
ABH-12-PSEUD ey
opu time 0.00 seconds HH2-PEZUGO-C

2125
2126 data assign_trt_TANK6A; set TANKEA;
2127 if _n_ =1 then trt = '6h';

2126 if n_ = 2 then trt = '6h ;

2129 if _n_ = 3 then trt = 'sh';
2130 if _n_ = 4 then trt = 'sh';
2181 it _n_ = 5 then trt = 'gh';

2132 if _n_ =6 then trt = 'gh’';
2133 if _n_ =7 then trt = '"12h';
2134 if _n_ =8 then trt = '12h';
2135 if _n_ = 9 then trt = 'i2h';
2136 run;

NOTE: There were 8 ohservations read from the data set WORK.TANKGA.
NOTE: The data set WORK,ASSIGN_TRT_TANKGA has 9 observaticns and 5 variahles.
NOTE: DATA statement used (Total process time)

real time 0.01 seconds

cpu time . 0.01 seconds

2137 proc print data= assign_trt_TANKBA;

2188 titlel h=2 'Efficacy of Pseudomenas fluoreseens (PT-CL145A)for controlling zebra mussesl on
21381 artifical substrates';

2139 title2 h=1.5 'AEH-12-PSEUDC-04';

2140 titled h=1 ‘Randcm assignment of substrate removal from tanks *** TANK 6 #*x';

2141 titled4 h=1 ‘'Shawano - botitom injecticn Treatiment ';

2142  run;

NOTE: There were @ observations rsad from the data set WORK.ASSIGN_TRT_TANK6GA.
NOTE: PROCECURE PRINT used (Total process time):

real time .00 seconds

cpu time 0.00 seconds

2143 data TANK?;

2144 do row = 1 to 3 by 1;

2145 do position = 1 to 3 by 1;
27486 X = ranupi{-1};

2147 output;

2148 end;

2148 end;

2180 run;

NOTE:. The data set WORK.TANK7 has 9 observations and 3 variables.

NOTE: DATA statement used (Total process ‘Lime):
real time 0.01 seconds Page _.‘2.“___.0f~?3_‘i.__
cpu tine 0.01 seconds
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2151 data TANK7A; set TANK?7;
2152 if row = 1 and position = 1 then tankn = '7A1';
2153 if row = 1 and position = 2 then tankn = 7A2';

2154 it row = T and position = 3 then tankn = ‘7A3'; AEH-12-PEEUL D0
2155 if row = 2 and position = 1 then tankn = '7BY'; o
2156 if row = 2 and position = 2 ther tankn = '7B2';

2157 if row = 2 and position = 3 then tankn = '7B3';

2158 if row = 3 and positien = 1 then tankn = '7¢1';

21569 if row = 3 and position = 2 then tankn = '7c2';

2160 if row = 3 and position = 3 then tankn = '7C3';

2161 run;

NOTE: There were € observations read from the data set WORK.TANK7.
NOTE: The data set WORK.TANK7A has 9 ohservations and 4 variables.
NOTE: DATA slatement used {Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

2162 proc sort data=TANKTA;
2163 by x;
2164 run;

NCTE: There were S observations read from the data set WORK.TANK7A.
NOTE: The data set WORK.TANK?A has 8 observations and 4 variables,
NOTE: PROCEDURE SORT used (Total process time}:

real time 0.00 seconds

cpu time 0,00 seconds

2165

2166 data assipgn_trt_TANK7A; set TANKYA;
2167 if _n_ =1 then trt = '6h';

2168 if _n_ = 2 then trt = '6h';

2169 if _n_ = 3 then trt = '6h';
2170 if _n_ = 4 then trt = 'Sh';
2171  if _n_ = 5 then trt = '9h';
2172 if _n_ =6 then trt = '9h';
2173 if _n_ =7 then trt = '12h';
2174 if n_ =8 then trt = '"12h*;
2176 if _n_ = 9 then trt = '12h':

2176 run;

NOTE: There were 9 cobservations read from the data set WORK.TANK7A.
MOTE: The data set WONK.ASSIGN_TRT_TANKYA has 9 observations and 5 variables.
MOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 saconds Page ';37 of b

2777 proc print data= assign_trt_TANK2A;
2178 titlel h=2 'Efficacy of Pseudomonas fluorescans (PT-CL14BA)for controlling zebra mussesl on
2178] artifical substrates’;

2178 title2 h=1.5 'AEH-12-PSEUDO-04';

2180 title3 h=1 'Randor assignment of substratc removal From tanks *** TANK 7 AR

2181 title4 h=1 'Shawano - botton injection Treatment
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2igz2

NOTE:
NOTE:

2183
2184
2185
2188
2187
2188
2189
2190

NOTE:
NOTE

2191
2192
2183
21984
2185
2166
2187
2198
2199
2200
2201

MNOTE :
NOTE :
NOTE:

2202
2203
2204

NOTE :
NGTFE.:
NOTE :

22056
2206
2207

AEHS2-PEEUB DL |

run;
There were 9 observations read from the data set WORK.ASSIGN TRT_TANK2A.
PROGEDURE PRINT used (Total process time)!
real time 0.00 seconds
cpu time 0.00 seconds
data TANKS;
do row = 1 to 3 by 1;
do position =1 to 3 hy 1;
X = ranuni{-1j;
output;
end;
and;
run;
The data sct WORK.TANK8 has 9 observations and 3 variables.

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

data TANKSA; sct TANKS;

if row = 1 and position = 7 then tankn = '8A1';
if row = 1 and position = 2 then tankn = ‘8A2';

if row = 1 and position = 3 then tankn =
if row = 2 and position = {1 then tankn =
if row = 2 and peeition = 2 then tankn
if row = 2 and position = 3 then tankn

if row = 3 and position = 1 then tankn
if row = 3 and position =2 then tankn
if row = 8 and position = 3 then tankn

run;

There were 9 observaticns read from the data sot WORK.TANKS.
The data set WORK.TANKBA has 9 observations and 4 variables.

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

proc sort data=TANKSA;
by X3
run;

There were 9 observations read from the data set WORK.TANKBA,
The data set WORK,TANK8A has © observations and 4 variables.

PROCECURE S8ORT used {Total process time):
real time 0.00 seconds -
cpu time 0.00 seconds

data assign_trt_TANK8A;, set TANKSA;
if _n_ =1 then trt = '6h';
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2208 if n_= 2 then trt = 'sh';
2209 if _n_ =3 then trt = '6h';

2210 if _n_ = 4 then trt = 'oh';

2241 if _n_ = 5 then trt = 'oh';

2212 if _n_ = 6 then trt = 'sh'; AER12-PSCUR -0
2213 if _n_ = 7 then trt = '12h';

2214 if _n_ =8 then trt = '{2h';

2218 if _n_ = 9 then trt = '"12h';

2216 run;

NOTE: There were 9 observations read from the data set WORK.TANKSA.
NCTE: The data set WORK.ASSIGN_TRT_TANK8A has 9 ohbservations and 5 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu tine D0.01 seconds

2217 proc print data= assign trt TANKSA:

2218 title! h=2 'Efficacy of Pscudomonas fluorescens (Pf-CL145A)for controlling zebra mussesl on
2218 artifical substrates';

2219 title2 h=1.5 'AEH-12-PSFUDQ-04';

2220 title3 h=1 'Random assignment of substrate removal From tanks *** TANK 8 *¥*';

2221 title4 h=1 'Shawano - bottem injection Treatment *;

2222  run;

NOTE: Theraz were 9 cbservations read from the data set WORK.ASSIGN_TAT TANKSA.
NOTE: PROCEDURE PRINT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

2223 data TANK9;

2224 do row = 1 to 3 by 1;

22256 do position =1 fo 3 by 1;
2226 X = ranuni{-1);

2227 output;

2228  end;
2229  end;
2230 run;

NOTE: The data set WORK.TANKS has 9 observations and 3 variables.
NOTE: DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 seconds

2281 data TANKSA; set TANK9;
2232 1F row = 1 and pesition = 1 then tankn = 'SA1';
2233 if row = 1 and position = 2 then tankn = ‘9A2';

2234 if row = 1 and position = 3 then tankn = '9A3';

2235 if row = 2 and position = 1 then tankn = '8B1i';

2236 if row = 2 and position = 2 then tankn = 'gB2'; Page ;25 of bu
2237 if row = 2 and position = 3 then <ankn = '9B3';

2238 if row = 3 and position = 1 then tankn = '9Gi’

2239 if row = 3 and position = 2 then tankn = '9C2';

2240 iT row = 3 and pesition = 3 then tankn = '8C3';
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2241 run;

NOTE: Thero were 9 cbservations read from the data set WORK.TANKS.
NOTE: The data set WORK.TANKO9A has 9 cbservations and 4 variables.
NOTE: DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 saconds

AEHA2-PSEUDD.0:

Lo

2242 proc sort data=TANKSA;
2243 by x;
2244  run;

NOTE: There were ¢ obscervations read from ths data set WORK.TANKSA.
NOTE: The data set WORK,TAMKSA has 9 observations and 4 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

2245

2246 data assign_trt_TANKSA; sat TANKOA;
2247  if _n_= 1 then trt = '6h';

2248 If _n_ =2 then trt = '6h';

2249 if _n_= 3 then trt = '6h';

t

2260 if _n_ = 4 then trt = 'Oh';
2261 if _n_ = 5 then trt = '¢h';
2252 if _n_ =6 then trt = '9h’';
2253 if _n_ =7 then trt = '12h';

2254 if _n_ = 8 then trt = '12h';
2265 if _n_ = 9 then trt = '12h';

2256 run;

NOTE: There were 9 observations read from the data set WCRK.TANK9A.
NOTE: The data set WORK.ASSIGN TAT_TANKSA has © observations and 5 variables.
NOTE: DATA statement used {Total process time):

real time 0.01 seconds

cpt time 0.01 seconds

2257 proc print data= assign_trt_TANK2A;

2258 titled h=2 'Efficacy of Pseudomonas fluorescens (PT-CL145A)for controlling zebra mussesl on
22581 artifical substrates';

2269 title2 h=1.5 'AEH-12-PSEUDO-04';

2260 title3 h=1 'Random assignment of substrate removal from tanks *** TANK © ERw

2261 title4 h=1 'Shawano - bottom injection Treatment '

2282 run;

NOTE: There were 9 observations read from the data set WORK.ASSIGN TRT_TANK2A.
NOTE: PROCEDURE PRINT used {Total process time):

real time 0.00 seconds EF# HL\,
cpu time 0.00 seconds kerm No. 2
o, of 20
72y N Py 2.

NOTE: This SAS session is using a registry in WORK. All changes will be lost a= the end of this sess
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Appendix 4. Test Article Information

item Number  Report
Item Description of Page
Number
Pages  Number
1 Material Safety Data Sheet: MBI-401 SDP 2 240
MBI-401 SDP (lots # 401P12163C and 401P12164C) Test Article: UPS Next Day Air
2 - . 1 242
Label (shipped to Jim Luoma)
3 MBI-401 SDP (lot # 401P12163C) Test Article: Certificate of Analysis 1 243
4 MBI-401 SDP (lot # 401P12164C) Test Article: Certificate of Analysis 1 244
5 “Test Chemical Stock Preparation Data Form” Datasheet (Lake Carlos) 1 245
6 “Test Chemical Stock Preparation Data Form” Datasheet (Lake Shawano) 1 246
7 FedEx Priority Overnight Airbill (shipped to Denise Mayer) for post-treatment product 1 247
validation — dated January 8, 2013
8 NYSM Post —Treatment Product Validation Assay MBI-401 SDP lot #(s) 401P12163C 3 248
and 401P12164C Mix
9 Copy of test article log book for MBI-401 SDP; lot #(s) 401P12163C and 401P12164C 5 251
Mix; Container 1 of 6 (Used for Lake Carlos)
10 Copy of test article log book for MBI-401 SDP; lot #(s) 401P12163C and 401P12164C 4 256
Mix; Container 2 of 6 (Used for Lake Carlos)
1 Copy of test article log book for MBI-401 SDP; lot #(s) 401P12163C and 401P12164C 4 260
Mix; Container 3 of 6 (Used for Lake Shawano)
12 Copy of test article log book for MBI-401 SDP; lot #(s) 401P12163C and 401P12164C 4 264
Mix; Container 4 of 6 (Used for Lake Shawano)
Copy of test article log book for MBI-401 SDP; lot #(s) 401P12163C and 401P12164C
13 Mix; Container 6 of 6 (Used for Lake Carlos water analysis by RMB Environmental 4 268

Laboratories)
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AEH-12-PSEUDO-04 \

; i MATERIAL SAFETY DATA SHEET
EHLoumqubmnnmoiaﬂ.>=w.nunn3o wpmnHomm

Product Name: | MBI-401 SDP - Contzct:  Marrone Bio Innovations, 2121 Second Street,
P I ) Suite B-107, Davis, CA 95618
Trade names/ Synoryms: MBI401 SDP . Phone ﬁmﬁmbmm.w _moE.mH 530-750-2800
EPA Registration Nimber: None, Experimental © www.narronebioinnovations.com ]
H.ms...w.} Rescarch Atthorization #:  8030-RP-10 For emergencies such as leaks or spilis eall CHEMTREC 24-hour
' Primary Hazards: Inhalation g toll-free hotline at 1.800.424.9300
\ : i Ny SECTIONS.  HEALTH HAZARDS .
INGREDIENT 1 | Primery Route of Entry: Skin contact, Eye, Inhalation
| Common Name: | CL145A strain of Pseudomonas fluorescens Exposure Limit: Not established
Chemical Namer Not applicable Corrosive: Not carzosive
,z.“o_nnﬁ”um Fornmlaj Not applicable Inhalation: May be irritating to respiratory tract for some
CAS Number: i Not applicable - individuals. Avoid breathing dust.
Percent: ) 50% Skin/ Eye Lrritation: May be irritatic g to skin and eyes for some
! . individuals.
‘OTHER INGREDIENTS: inert, non-reactive Effects of Overexposure:  If product comes in contact with eyes or skin,

: : i irritation may oceur.
E Toxicity: . Nore of the components of this product are listed
Boiling Polnt: : Nof applicable . as carcinogenic by NTP, JARC, OSHA
Melting Point: Not applicable - Acute smdies:

Bulk Density: 0.78 g/mt .
Solubility in Water: Emnnmmzm in water Acute Oral LDso (Raty:  >5,000 ma/kg (very low tomicity)
Apprarance: Powider Acute Dermai LD (Rabbif) vﬁcco mg/kg (non-irritating, mild or slight
Color Tan . irritation)
Odor: Sweet, musly Primary Dermal Irritation  Slight Imritation, Class 4 :
Eye Litation Minjma} Irtitation, Class 4 "
SECTION3:  FIRE AND EXPLOSION DATA Inhalation: >2.25 g/ml, Class 4 :
Flash Point: ™ot flammable
Method: , Not applicable SECTION & __FIRST AlD
| Bxtinguishing Media:  Use extinguishing media appropriate for the Emergency First Ald Procedures: .

: . surrounding fire Tfin eyes: Em:m eys open and rinse slowly and gently with water for 15-20
Special Fire Fighting ‘ minutes. Remove contact lenses, if present, afier the first 5
Procedures: None , . minutes, then continue rinsing eye. Call a poison control center
Unusual Fire and of doctor for treatment advice.
Explosion Hazards: None Ifiphaled:  Move person to fresh air. If person is not breathing, call $11 or

. — an ambulance, then give artificial respiration, preferably mouth-
MWQ.HO.Y 4: REACTIVITY to-mouth if possible. i
Stability: Matetial is non-reactive _ . . - .. . :
Hazardous Ifonskin: = Teke off contaminated clothing. Rinse skin immediately with
Polymerization: Does not oceur plenty of water for 15-20 minutes. Call a poison control center
Incompasibility: None known ) or doctor for further treatment advice.
Hazardous Decomposition 1f swallowed: Call a poison contro] center or doctor immediately for treatment
Products: None known advice. Have person sip a plass of water if able to swallow. Do
Conditions to avoid: None known not induce vomiting unless told to by 2 poison contro center or

doctor. Do not give anything by mouth 1o an unconscious person.

Iltern Number:
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AER-12-PSEUDO-04

| MBI-40] Spray Dried Powder, Angust 2010

MATERIAL SAFETY DATA SHEET

Eye protection:

[ SECTION 7: SPILL. LEAK AND DISPOSAL PROCEDURES

Steps 1o be taken in case material is released or spilled:

Wear suitablc u_.o._"onng clothing such as long-slecved shirt, pants, waterproos
gloves and shoes with socks. Carefully mop or sweep up spill and place in a
closed container for disposal.

‘Weste disposal method: Umu_uamn. of in accordance with all applicable federal,
state, end Jocal environmenta! regulations.

For emergencies such as leaks or spills, call CHEMTREC 24-hour toll-free
hotline at 1.800.424.9300.

Respiratory:

Use a NTOSH approved respirator with any N-95, P-
23, R-95 or HE filter for biological products when
mixing/loading the product.

Protective gloves: Wear gloves made of Latex or other impervious
material.

Safety goggles or safety glasses with side shields
| : recommended.

Other protective clothes:  Clothing to prevent prolonged skin contact as
needed such as long-sleeved shirt, long pants and
shoes with socks.

SECTION 8: SPECIAT PRECALTIONS
Precautions to be taken in handling and sioring:

Use a NIOSH approved respirator with any N-95, P93, R=95 or HE filler for
biological products when wixing/loading the product.

Store in a dry area inaccessible to children. Store in originel containers only.
Keep container closed when not-in use,

Empty container complately and dispose of in accordance with all applicable
federal, state, and local environmental regulations.

Wash any contamination from skin or eyes immediately. Wash hands and
exposed skin before eating, drinking, smoking after work or using the toilet.

Page 2 of 2
SECTION 16: _ SHIPPING REGULATIONS
Proper shipping name: None
DOT Label (5) Required: None
Insecticides, Fungicides N.Q.L,, Other Than

Freight Classification:
: Poisons. NMFC 102120 Class 50

SARA Title I Hazerd Classification:

Immediate (acute) Health: None
Delayed {chronic) Health: None
Fire:, None -

[ Sudden Release of Pressure: None
Reactivity: None
National Fire Protection Association Rating:
Heaith: None
Flammability; None
Reactivity: None

This document set forth is based on information that Marrone Bio Innovations,

' Inc. (MBI) believes to be acourate. No warranty, expressed or implied, is

intended. The information is provided solely for your information and
consideration and MBI assumes no legal responsibility for use or relfance
thereon.

Tadr

< Marrone

b

£

" Bio Innovations

ltern Number:

1

File Folder:
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THE STATE ERUCATION DEPARTMENT / OFFICE OF CULTURAL EDUCATION

New York State Museum Fleld Research Laboratory

Y\ 51 Fish Hatchery Road .

%W Cambridge, NY 12816

Tel, 518.677.8246 AEH-12-PSEUDO-04
Fax 518-677-6236 ’

E-mail: dmayer@mail.nysed.qov

PACKING LIST
DATE OF SHIPMENT - 2012/08/06

Ship from: Ship To.

Denise Mayer Jim Luoma

New York State Museum USGS UMESC

Fleld Research Laboratory 2830 Fanta Reed Road
51 Fish Hatchery Road La Crosse, WI 54603

Cambridge, NY 12816

Shipping Method: UPS Next Day Air
Required by: 2012/08/07

Item Description:

MBI-401 SDP Lot # 401P12183C and 401P12184C Mix in six containers of approximately 0.5
Kg each (fotal weight 3 Kg):

Packaged by D. Mayer.
Shipped on ice. Store at 4°C, protected from light.

Manufactured: 06-21-2012
Expiration date 06-21-2013

] Page I aof i
File Foider: i ltem Number: l 90—
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Marrone”

Bio Innovations
AEH-12-PSEUDO-04
CERTIFICATE OF ANALYSIS
Name of Product: ~ MBl-401 5DP
Active Ingredient: 100% Pseudomonas fluorescens strain CL145A cells and spent
: Termentation media
Percent Active Ingredient:  50% by weight
Viable Cfusg: . - 0 cefivg Pseudomonas fluovescens strain CLI45A
Lot Number: 401P12163C
Mussel Bioassay: Pass
App@arance: Tan powder
:Slcrnge Conditions: - .. . 4 2C; protected from Hght— ~ -~ —m oo e e
Daie qf Manufacture: 21 June 2012
Expiration Date: 21 June 2013

1 hereby certify that the above information is true and correct.

Quality Control: Date: _01 August 2012

Tamara Nicholson, Quaiity Contral Supervisar

2121 Second Street, 8nite B-107 a Davis, CA 93618 » Phone: 530—750-2802'
oy fumne O '{Lr”'
fpj.v(ré-‘)"' e v

u:ror\f_:j A i
File Folder: _._7___._ ltem Number: *2 ‘ Page .._‘_._ °f—L—
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o Marrone®

L Bio Innovations

AEH-12-PSEUDO-04
CERTIFICATT. OF ANALYSIS '

Name of Product: MBI-401 SDP

Active [ngredient: 100% Pseudomonas fliorescens strain CL145A cells and spent
Termentation media

Percent Active Ingredient:  50% by weight

Viahle Cli/g; 0 cfu/p Pseudomonas fluorescens sirain CL145A
Lot Number: 401P12164C

Mussel Bioassay: Pass

Appearance: Tan powder

Storage Conditions: 4 °C, pretected from iight

Date of Manufacture: 21 June 2012

Expiration Date: 21 June 2013

I hereby cerlify that the above information is true and correct.

Quality Control: .| Date: 01 August 2012
Tamara Nicholson, Quality Conirol Supervisor

2121 Second Street, Suite B-107 C Davis, CA 95618 ® Fhene: 534-750-2800

File Folder: r] Item Number; *3 Page ] of l

e ———
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Study Number; AEH-12-PSEUDC-04 C, & Revlewed by: iy sl Date; FbaAnN 1

File Folder: N Lab book/pgs: E-loc: @6[:1{5” Verlfled by: Jor Date:_Z {1 fof

Test Chemical Stock Preparation Data Form
Test Chemical: Pseudomonas fluroescens strain 145A
Test Chemical Lot #: 401P12163C and 401P12164C Mix Date Rec'd  7-Aug-12 Exp. Date  21-Jun-12
Test Organism : zebra mussels Test Location: _{ale, Corlus }}ugaaiy Y,

Instruments Used; Medle, Toledo PG 2om-5 s NIgY o RE
Savtoriby  PAIIED 3 W30

Welghts of Chemical Samples:

Sample ID Sample Welght Comments Date Inltlals

AMH Heal + d broot 5 “h :E: g | Aue. | L
BoaalyKea) 32 2. 0038 4 A

S:“L‘HJI B o0 / f

Slack 42 35, 5% / f

Steck43 35 a-fg. /
Sk #Y Yoo, /
Shob 45 Fo.0i /

5}\:( L #6 k‘}'O. O"l_j, /

Sk 47 ERNH / \
Sl A§ 155,057 Vsl | e

MOTE: Chemical samples to be stored refrigarated until used for stock preparation,

Stock Solution Preparation:

sample I vy | g use BROse | pate | vl
AJ\A[ “m! 4} 520 OF o0 Lé};jﬂ;jﬁ:zt?&l L, — sy $o
Shel ! Boo0 [P044s |k | e, 0S| T | T

Shded D Qoo |2 1iaik g\wﬁwlz_brxd. 0954 i

| Stec b #3 000 P Tk tuinlclad,|095% f

Sheck 44 goeo | fpydq \.mbml [DOF f
Shitts 8000 P G duiwm o | g )
Shaele L S0 (O [ Tauk b holeboly| 1015 lismunys | b
Prudgiied 220 | 200 |30 JGEEEEEPE] —  emew [pe
Shel % ¢ | 3500 {0940 | Joomes dus [AUG 12|
Sheok #7) F5vo loly 515,:3,‘;1 ks | @ Bhagr Feo

@51‘%\, Wi nﬂ A\ Hised witha Jurip e wad Lagk (wh Jant- . er 15B0G 1

@ ‘M’L Dog
Taunk .;2 B EY
Tank & - fa70 Tank. I lob

Tuabd - s
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Study Murnber; AEK-12-PSEUDO-04 Reviewed by: 7¥5 Date: /JAntd
Fle Folder: _ T Labbookpes: E-log fages 20-2)  verfied by _Jrvr  Date /(1

Test Chemical Stock Preparation Data Form
Test Chemical: Psetdomonas fluroescens straln 145A
Test Chemical Lot #; 401P12163C and 401P12164C Mix Date Rec'd  7-Aug-12 Exp. Date  21-Jun-12
Test Organism ; zebra mussels Test Location: 5 Infieoapp

Instruments Used: Mzl ley Toledlo PG 20m-5 3/p) | 15490988
Serfes cPA PSP S)N DLHEPI30

Welghts of Chemical Samples:
Sample ID Sample Welght Lomments Date Initlals
Ana lytval 41 o Coo Aty | e
ﬁ\.\q \x{hhl H2 . OO0I9 . / /ﬂ A
ock 4) F510y /S L
Gok-4D 35, ol /
Shouk 4.3 350, /
e o ; 36,054 /
% et S T, OLrﬁ /
ikl Foode /
vy (Ofoq / b
Shoek 4§ 190.6% v | Fow

NOTE: Chemical samples to be stored refrigeratdd until used for stock preparation.

Stock Solution Preparation:

Exposure

sl |y | e use Tme | Dote | it
byl Beal 1 500 0590 vv wlfbuiuﬁw\t Whale | pSEC I | £
Sholt | Fooo | 0955 | Taay Jwple | O | A
Shobasd rop | 00 gl 005 | ]
Ghok 4.3 gowo | 0L | Tukgr, | 0904 | |
Shock 44 G000 | 0U3 Taniq o, | 00T
Shoe a5 Koo OC] 1T [Tan k 5“}’,’3’1‘{ 04 L
S #b Foo0 | 9922 [Jmk & b"‘.:ﬁ( 0955 | serte | o
Apae Vebivels oy 1500 0F5 sterd lpama oy [@sers | f
Shoill 4 - ovo | 0509 [0nall ot |ogtfi-cel 3 3
Shel # 5 | Rore | 0900 fbo%fl‘.wdts 09039175 - | feo

ltem Number: _7_ Page | of

Page 246 of 519



AEH-12-PSEUDO-04.

Bxpress LS Airbil] el

1 FOm Roase print axd press hard,

llm;'?..m L U: \V:‘.Q 291 W Wﬂmuﬂﬁﬁm« e
e Kevay \Wohew
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NYSM Post-Treatment Product Validation Assay
MBI-401 SDP 401P12163C and 401P12164C Mix
(USGS Study #AEH- ,1/3/ PSEUDO-04 Field trials at Shawano and Catlos in 2012}
I ovect sw; vmber, Covect srhely voinber 1> AEHAIFs @Dy-0H. Frav PFIIw ol
Date product received from USGS: 2013/01/09

Date of start of test: 2013/01/09 AEH-12-PSEUDO-04

BACKGROUND: As standard protocol for the USEPA project, cach time a batch of Zequanox
product is used in a test a UMEBSC, a portion of the product is bioassayed by the NYSM to validate
toxicily post-treatment.

s+ MBI-401 SDP 401P12£63C and 401P12164C Mix

o USGS Study #AEH-137 PSEUDO-04 Field trials at Shawano and Carlos in 2012
infoved Iy ember, L"avr:d’ bl
upber 1> AEH-1p -PSLuDo"Of |’4»J '?j
PURPOSE: Post-test product validation of MBI-401 SDP 401P12163C and 401P12164C Mix used i m

AFEH-13-PSEUDO-04 Field Trials at lakes Shawano and Carlos.

MATERIALS AND METHODS:

Preparation of produet for testing:

Product was shipped under cold conditions and heid in the laboratory refrigerator at 4°C until use.
Within 30 min of treatment application, prepare each al treatment stock of each MBI-401 formulated
product:

MBI-401 SDP 401P12163C and 401P12164C Mix (SDP — 50% active ingredient): 3 g of the
powder from each sample was added slowly to a beaker with dilution water with stirring on a stir plate
for ¢ven suspension and then the total volume was adjusted to 30 ml with dilution water. The
suspenision was transferred to a 50 mi cenirifuge and stored in refrigerator until ready to use, The
suspension, when evenly dispersed was 100 mg product/ml or 50 mg a.i./ml. For 200 ppm a.i.
treatiments in testing jars, 2 ml were added to cach testing jar (500 ml),

Cambridge CF (Standard for Positive Controls):

As an efficacy standard, we used P/~CL145A killed CF that was maintained at -80°C (Cambridge 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 (2 and E-beained to kill the cells.
The solution, at 110 mg/ml dry weight, is stored in | em thick sheets in the Cambridge ultralreezer at
-80°C. A section of the sheet was broken off and weighed *o determine volume (ca. 1 g=1ml),

For this bioassay, a positive control suspension was produced on 06/18/2012 from the frozen blocks
described above and dispensed into multiple 50-m centrifuge tubes for single-use treatment of
bioassays. The dry weight of the matcrial was 68.15 mg/ml; therefore 1.5 ml was added to each testing
jar to treat at 200 ppm.

Mussels were scraped from substrates (rocks) in the field and brought back to the lab in coolers.
Mussels were held unchlorinated water in aquaria with aeration and filtration (Whisper filters) at
10£2°C, Approximately one week before the test, jars of mussels were placed in aquaria containing
10£2°C tap water with low aeration in the laboratory, wrapped in towels to slow warming, and allowed
to wartn to ambient laboratory temperature {2041°C), after which filtration and high aeration was
applied to the aquarium. One day prior to treatment exposure, mussels were carefully examined and
placed into testing jars and allowed to attach overnight at ambient laboratory temperature {ca. 20°C).

et
e ek ;
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2013-0001 MBI-401 SDP 4G1P12163C and 64C Mix Post-test from 2012 field trials Validation

.
Mussel collection and handling; HEH-12-PSEUDO-04
Species Collection site Collection date Date in lab (20°C) Picked for test
Zebra Hedges Lake 11/07/2012 01/02/2013 ¢1/08/2013
mussels | (Washington County)

Experimental design:
For validation of efficacy the following treatments will be set up:

Zebra mussels (25 mussels/jar):
3 — Untreated Coantrol (A, B, €)
3 - 200 ppm (a.i.) Cambridge CF Positive Control {P/~CL145A killed eclls) (A, B, C}
3 - 200 ppm (a.i.) 401'12163C and 401P12164C Mixed {A, B, C)
Total of 9 testing jars.

Testing jar bioassay protocol;
On the day prior to treatment (01/08/2013) mussels were carefully examined and 25 mussels placed

into each testing jar containing ca, 100 ml aerated hard water and allowed to attach cvernight, The
next morning (01/09/2013), unattached mussels were removed and replaced with attached mussels
from an extra glass Petri dish, Water was replaced with 500 ml fresh aerated hatrd water,

After at least one hour, the treatment was applied. The optical density of each jat was measured in
duplicate (Aggoam Genesys Spectrophotometer).

After 24 br of treatment, mussel mortality was checked and mussels were transferred to square plastic
dishes with fresh aerated hard waler. Mortalily was checked and recorded each day with water
replacements, for an additional 7 days (8 days tolal). On the final day of martality checks, 20 mussels
were measured from the untreated controls using a caliper.

Results:

Mussel length; Zebra nrussels 19,65 - 2,36 mm,

Optical density of treatments:
Treatment I Mean (E5D) OD (Asgonm)
Untreated Conirol 0.001 £ 0.001
Cambridge CF (Positive Control) 0.171+:0.010
MBI-401 SDP 401P12163C and 401P12164C Mixed 0.226 + (0.004

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 55 days.

) Mean % mortality
Treatment (+SD)
Untreatod Control 0.0+ 0.0%
Cambridge CF (Positive Control) 73.3:83%
MBI-401 SDP 401P12163C and 401P12164C Mixed 70,7+ 4.6%

Page 2 of E
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AEH-12-P3EUD0-04
2013-0001 MBI-481 SDFP 401P12163C and 64C Mix Past-test from 2012 field trials Validation
i3
MBI-401 SDP 401P12163C and 401P12164C Mixed PASSED the post-test bioassuy validation
(71% mortality). Untreated control mortality was 0%,

.
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CHEMICAL LOG BOOK

, MBI1-401 SDP

Marrone Bio Innovations
Davis, California

LOT NUMBERS:
401P12163C
and
401P12164C
(Received Mixed in Containers)

Container 1 of 6
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AEH2-PSELDO-04

SIGNATURE PAGE

All personnel making an entry in this log must fill out the form below in accordance with SOP GEN 009,

DATE

<Tibad, 1)

PRINTED NAME ] E INITIALS
i .V‘ct\ﬂ\) Lok fage Floes
\ .

"This Use and Maintenance l.og Book has been inspected and found i liance with SOP GEN 009.
Inspacted and sealed on
7 Date T Quality Assurance Unit
Page 2 of
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AEH-12-PSEUDO-04

£ ;f“
v‘f g { SOP No. GEN 012.3
Page 5 of 7
Yorm GEN 012.3a
Page | of ]

TEST CHEMICAL DATA FORM

Test Chemical {Chemical Name) M {')] ey SPF

Circle ouc: @:sl Amcle) Controi Article

Trade Name of Test Chemical (Synonyms) Vc LL LA b
' I

Source of Test Chemical (ManuZacturer) Mo 1 il)m !,hmw;\\m,.g

Storage Location RC {nc((m,ﬂ [

Datc Received €4 g WA (g 1 Flw Datc Opened 111} ¥ Rxpiration Dale,zl RSO T I

(5 years unless otherwise stated)

de1fiales I
Test Chemnical Lot Number r“!vn‘ Jibe. Pm'ny of Chemical E)Z),/,

é)T‘fh (J i [qu .
h \;{ .
Amount of Test Chemical Available or Received (]f known) o,

Initial Mass (with cover on) of Test Chemical and Container 5 41 . M By
2

Characterization of Test Chemical: Color :rgurl
Physicai State: liquid _ solidx_ '
Solid Form: powdery)_ erystal __ pellet

Chemical Abstract Service Number ‘} A

Manmufacturer Certificate of Analysis Yes X No

Additional Comuments about the Tesl Chemical:

ETesv Cernieed s nised by ?’W’lritilg'_p_tﬂm‘fr e 5 J‘l;‘ﬁ'ﬂwi o A% ik
Cordeieyn, f s OGAVGDY,

Sample Placed in Archives: Yes __ Mo A (Entries should also be made on Form GEN 012.h)
Archive Location Material Safety Data Sheet Available: Yes™ No

Signature of Study Director or designee initiating Test Chemical Use Log and dats;

Signature ) Date (& f']"LCLJ;L
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AEH-12-PSEUDD-04

SOP No. GEN 0123

mw%,®m Page 6 of

Form GEN 012.3b 5
Page 1 of 1
TEST CHEMICAL USE LOG L
Test Chemical:, o Manufacmrer: ” el -
il SPU Mozt B Jamseedaps, ks ; _
A B C D : Y m.
Initial mass of test Mass of 1est a
chemical & chemical &
conlainer with contaiper afier
cap/ kid on Amount removed removal, with Study Number Purpose and Other Comments Date Initiels
© cap/lid on .
g
(g} (@
o ‘ £ - T o *Archived Sample G Vs T n1v_
| Ve pvere Satuay veedod b s e nd o ,..mw;_n_rﬁ m.E,\J EAuGry | Fie Lo
f i o : &3 ST Y=
CHSldHn Lotk 5304y ATHI D et Anal Wl Sheied | A 2 | S
i - D ot - , W . =
| 5¥Y [heessg 537 4o Praly12o] Shoct 9.2 | \%b ; \,\,\’ 90
533 4 35 to 542 Sk 4 1 Ao Lake (oo 1 o >
[
. 2 3 A s ;
S0l dR 5,03 67,34 \ okt 3 R lade (et h B o
P Y " ] - . . ~
. 43¢ 3350 H32213a N okt D tor take Co o, & _
3232 |“Hewy 36430 | ! Shck #4 4 lake G, _
oy " . . .
| e L3e oo 293 3¢ \ Sk A4 G0 Lake o, 1w ‘ %
- I i ' : oon N ,
RirED 7004 R | Stk v Lake ol ; N
A2)3) 1 F0) g ACH-2 50000 ey | Sheck 93 R ke Cou by By [Fu

* = The first entry should be the test chemical sample placed in the Chemical Archives. Follow GEN 011,

1 =The initial mass is 2130 entered on Forn GEN 012.a.

A. The mass of the test chemical and its container will be determined using a balance that has been verified to be accurate (SOP GEN 013).
B. The test chemiczl removed from the container will be placed into a tared vesse).

C. After the test chemical has been removed from the container, determine the mass of the cortainer and its contents (with cap/lid en).




AEH-12-PSEUDO-04

ORiGIL s

Form GEN 012.3¢
Page  of
TEST CHEMICAL USE LOG
Test Chemical: | . Manufacturer: | ) i.on or Bawch # £{U¢1) 63 P ,M
_ . MBlvamspe L Mo B damdehins oI ) _ ]
A B C 2} E F G
Initial mass of Mass of test
‘ chemical &
tes: chemical & comtainer after
container with ;
' removal, with -
cap/ lic on Amount removed cap/id on Study Number Purpose and Qther Comiments Date Initials
(
@ e ©
,Ly{/mw AOMA\._J jtp 33 - ) _ N ] v,
! 23 2 IV, St A0 Psevan-en (To jotom B postofet v Beatva STy, fou

A_The mass of the test chemical and its contziner will be determined using 2 balance that has been verified to be accurate (SOP GEN 013).
B. The test chemical removed from the container will be pleced intc a tared vessel.
C. Afier the test chemical has been removed from the container, determine the mass of the container and its contents (with cap’lid or).

ltem Number:
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CHEMICAL LOG BOOK

MBI-401 SDP

B

Marrone Bio Innovations
Davis, California

LOT NUMBERS:
401P12163C
and
401P12164C
(Received Mixed in Containers)

Container 2 of 6
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AEH-12-PSEUDO-04
SIGNATURE PAGE

All persannel making an entry in this log must fill out the form below In accordance with SOP GEN 009.

PRINTED NAME SIGNATURE INITIALS | DATE
[Kerm Lowehey Kl o1 ety
I TARtS R LaemA S 2hh
|
|
|
1

"This Use and Maintenance Log Book has boen inspecte

! D e
Inspacted and sealed on /‘)//:‘«r:r/.r v, oy b
Date
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£y o o AEH-12-PSEUDO-04
OMGINAL o oo

Form GEN 012.3a
Page 1 of 1
TEST CIIEMICAL DATA I'ORM

Test Chemiczl (Cherrical Name) MG I-4e1 SDF

Trade Name of Test Chemical (Synoryms) f:"’}"* LU Lp , 2 o ed ik

Source of Test Chemical (Manufacturer) _ &\ e rviye &\s Inevahone

Storage Location Qe‘(:u_i\)r WE ik
Diile Received 7 Al 1) piwo Date Opened [ puiy), i Bxpiration Date 21 “Jht Fal.5

(5 years unless ctherwise stated)
el T i o & (:;

Test Chemical Lot Number _ oo & 1AL He Purity of Chemical '%Z' %

Amount of Test Chemical Available or Received (if known) "'2)719;;

Initial Mass (with cover on) of Test Chemical and Container H1R ‘5023

Characterization of Test Chemical: Color i
Physical Stale:  liguid __sulid X
Solid Torm: powder X_crystal _ pellet __

Chemical Abstract Service Number } [iN

Manufacturer Certificale of Analysis YesA No __

‘Additional Comments about the Test Chemical:

(f“ Q&L&?Nwﬁ fhixed -%’1::‘!" o’y\é\M.urgc'bn’.r’ Loy pobcy i

Sample Placed in Archives: Yes __ No A (Entries should also be made on Form GEN 012.b)
Archive Localion Material Safety Data Sheet Available: chx__No o

Signature of Study Director or designee initiating Test Chemical Use Log and date:

Signature] Date &4 406 1)
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CHEMICAL LOG BOOK

MBI-401 SDP

Marrone Bio Innovations
Davis, California

LOT NUMBERS:
401P12163C
and
401P12164C
(Received Mixed in Containers)

Container 3 of 6
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AEH12-PSELDO. 04
SIGNATURE PAGE

All personnel making an entry in this fog must fiil cut the form below in accordance with SOR GEN 009.

: PRINTED NAME h RE INITIALS DATE

P Kevyy Loviiedbor : Al i o1
A3 G5 B copan Sa e

Tﬁ

b

i

l =

-

"Thig Use and Maintenance Log Book has beer inspected and found to be in compliance with SOP GEN 009
bl . Y

Ingpected and sealed on /«/ck N 8 Y I Y,

’__f/ Date - Quality Assurance Unit
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' 1 AEH-12-PSELDO-04
K ﬂgﬁémﬁi SOP No. GEN (12.3
N Page Sof 7

Form GEN 012.3a
Page | of |
TEST CHEMICAL DATA FORM
Test Chemical (Chemical Mame) B ~e) $DF
e
Circleone:  (Test A’rgdé Centrol Article
Trade Name of Test Chemical (Synonyiis) {‘—{ ~L e VS - Feaap s
3
Source of Test Chemical (Manufaclurer) f" Al vt Af?;‘}') ’Vlwzvru YRS
Storage Location _ {4 6 i a A -
Date Received _OF ftidy 3 ¥4 Date Openedngf]‘ Ay P) Expiration Date 2 | Rup Anjy
VLW (5 years unless otherwise siated)

Ho L e s 3.0
Test Chemical Lot Number i“ [ u'.,t{;@ Purity of Chemical Gb /e

Amount of Test Chemical Available or Received (if known) "V Sls,

Initial Mass (with cover on) of Test Chemical and Container ﬁbb 5 ? 4}
-J

Characterization of Test Chemical:  Color TA i
Physical State: liquid ___solid ¥
Solid Form: powder X erystal __ pellet

Chemieat Abstract Service Number 1|/ .J B

Manufacturer Certificate of Analysis Yesh No

Additional Comments about the Test Chemical:

@Qc:(e.?\JeAi Yinieed -»Qnm e fehure e, f DTERG 13-

Sample Placed in Archives: Yes _ No (Entries should alse be made on Form GEN 012.b)
Archive Localion Material Safety Data $aeet Available; YesA No

Signature of Study Directur or designee initiating Test Chemical Use Log and dute:

Date £ Midy 1

Signatur

4
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AEH-12-PSEUDO-04
SIGNATURE PAGE

All personnel making an ertry in this log must fill out the form below in accordance with SOP GEN 009.

PRINTED NAME URE INITIALS DATE
Koy Lol ' Y Dl
J

"This Use and Mairtenance Log Book has been inspected

Inspected and sealec on_ Az /v D tiel b
Date -

Quality Assurance Unit

.
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' ' AEM-12-PSELDO-04
Qﬁ;giﬁ!&{ SOP No, GEN 0123
Tape 5 of 7

Form GEN (012.3a
Pape t of 1
TEST CHEMICAL DATA I'ORM

Test Chemical (Chernical Name) Mﬁ(‘l*’bfw SD("

Circle oue: '@E Control Article

Trade Name of Test Chemical {(Synonyms) f)F L IHSA P

Source of Test Chemical (Manufacturer) fu‘.g\‘vm,m’a B.\: }Hhr\mh)m}

Storage Location g‘:e '("]'\QT(W{J‘V’
Date Received 0 A4y 1) ¥es  Date Opened Mbtj ; D\; Expiration Date _J I AN F0i3

‘V\‘\H {5 years unless ctherwise stated)

Test Chemical Lot Number Eﬁ.'f?}’g&l 5[‘; (48] Purity of Chemical {7‘7)/

Amount of Test Chemical Available or Received (if known) 520
4

Initial Mass (witl: cover on} of Test Chemical and Container 5‘5‘9 »9"‘5\
I

Characterization of Test Chemical: Color 'Tdﬂ
Physica! State:  liquid __ solid
Solid Porm: powder X orysial _ pellet

Chermical Abstract Service Number _ jujis

Manufacturer Certificate of Analysis YesX_No __

Additional Coraments about the Test Chemical:

ol ehied Hinyeek ~Fhm vivpu fachcer P 0 G 12

Sample Placed in Archives: Yes __ No/_(Entries should also be made on Form GEN 012.b)
Archive Location Material Safety Data Sheel Available: Yes£ No

Signature of Study Director or designee initialing Tesl Chemical Use Log and date:

Signature Date DA HVG)
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All personnel making an antry in this log must fill out the form below in accordance with SOP GEN 009.

——

PRINTED NAME X TURE INITIALS DATE
! J*(G‘nn b @ oy iy Syl
| jr.,\j’\q vy ‘l,-iq > MA TA— Tt

"This Use and Maintenance Log Book has peen inspected and found to be in compliance with SOF GEN 009.

bspected and sealed on /< AN by A = Lo s -

~ Date T -Quality Assurance Unit
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ORIGINAL  sove (BAPSEIDOS:

Page 5 of 7

Torm GEN 012.3a
. Page 1 of [
TEST CHEMICAL DATA FORM

Test Chemizal (Chemical Name) M Fl-Hoy $bP

Circle oner @ Control Article

Trade Name of Test Chernical {Synonyms) ﬂ? ~LL ISP Deategane
7

Source of Test Chemical (Manufacturer) (\‘\L\ 22199 B.b ] fiievaprns

Storage Location Ma‘iw&}ﬁr
Date Received _(J4-f¥Uk | yam/ Date Opened MLL@_MLExpirﬂlion Date 21 TAIL [

\{J\,W (5 years unless otherwise stated)
i >X7A , o
Test Chamical Lot Number liltcp l[?ég.g iLHL @ Purity of Cheraical 51) /e

Amcunt of Test Chemical Available or Received (if known) '7“5_7)1}5

Initial Mass {(with cover on) of Test Chemical and Container 53(1 4 Oe,

Characterization of Test Chemical: Color "'j/;h
Physical Siate: liquid __ colid
Solid Form: powder K orystal __pellet

Chem_ical Abstract Servies Number N ir i3

Manufacturer Certificate of Analysis Yes X No

Additional Comments about the Test Chemical:

Ol Nwed L panstadurer i 096 o

Sample Placed in Archives: Yes __ No X (Eniles should also be mace on Form GEN 012.1b)
chive Location Material Safety Data Sheet Available: Yes A No

Signature of Study Director or designee initiating Test Chemical Use Log and date:

Diute D(f.}ﬂufil 1) !

Signature
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