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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.

Page 2 of 519



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,

Page 23 of 28

Page 41 of 519




STUDY NO. AEH-12-PSEUDO-04

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,

Page 24 of 28

Page 42 of 519




STUDRY NO. AEH-12-PSEUDO-C4

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,
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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.

Page 27 of 28

Page 45 of 519




STUDY NO. AEH-12-PSEUDO-04

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 / _

Page 56 of 519



19

File Folder:

y
of _J

]

item Number:

Page

“T 0§ = 3WUN|0A 3jdWes ssSuUpLeH

{0z o 10108; uonEIydnn) X (3/dwes 3yl 01 pappPE 2WenR Y1GITEN A TO'0 40 T} = £00e) T/8u: ut ssaupie

074

£

174

0z

174

oz

Ll R RGN Bl ]

174

sietyy

a1eq

SJUAWLIWE])

Fooea
1/8w) @ SUPIPH

lopedq
uojiest|diy riy

via3l
N TOQioqu

(wa/srl)
AjAgonpuo)

Qi xog

Fyeo|pde;
e pesH

wird 19715 Ja11y

N/ A paidiy J91eAn

ISUawnIsy)

21e(Q aUnsodx] XN JF9TZTATOY PUB JESTTIATOY Haquny 307
SUGHRIOT 153

ddS VSrT121d fIBdiWay] 159
T SI9SSNUr 2Jge7 WstuesiQ 1591

IB24N0S IR

2320
a3eq

Aq paylaA
:hq pomaasy

:s3d/Mocq g
uzplod 3|4

uoneniyf sansodxy - SSoUp.IeH pue AJIAI}ONPUO)

¥0-0dN3AS4-ZE-HIV s2quiny Apmis

Page 57 of 519



9

File Folder:

5

Item Number:

of

Page

(0T 40 101084 UCHESHLNIA) X {PASN LOSTH NZO0 TW) = £078D 1/8W Ul Alunes v (1)
W QT = awntoa apdwes

o1 €
ot Z
(118 T
[1]8 £
1)9 Z
QT T
[Foaed Joves Yoste ©.] Hd alxog
St 2ea SHstied 1/8w) phuuneiy | vopemdimini | N 70°0 40 W dusal |Emu| ey PESH
Jeru)
wrl™ T EzIs el N/ A POJBIL JRIEA :324n0g Ianep
:31eq sunsodx3 XA JVITZLdI0F PUB JEGTLEdI07 Jaguunp 107 05 VGPT 14 eaway) 153!
ISIUBLNIISY| Milalst=blspBiTNN S|e@ssnu eJqayz wsiuesiQ 1say
uoneniyj ainsodxy - AyTaeq[y
:31eQ AQ payLISA :s3dpooq qe
9520 Ag pamainay Bpod 3y #0-0AN3Sd-¢ L-HAY Bquny Apmg

Page 58 of 519



sjehLu pue ajeq

Suipesys jo awn)

inoy zg moygl  unoyg inoy ¢ ey () (1) (1/3w) ajuel
ansodxa| sunsodxg| aunsodxg| aansodxg aunsodxg| aunsodx3-aid| aansodxz-aid| uoresiuaouo) ainsodx3
R :Supeay 10 ucRedo] 1pasM SIUBLWINSU]
wrl s AAlg N/ A CpeJalid J31eAN @unosfadAt usiep T (1) awnjop yuel|
“31eQ /3wl 1Rl 2Insodx] JFFTZTIT0T PUE DE0T e I0T H3qUINN 107~ dds YEbT104d  clealways s3]
2dAL uojen)ddy TUQRED0T 159 SISSSNIAL BIOR7 wisiuediQ) 159

of__/

/

Page

b

sjuswdINsSeay (D,) sameradwa L, - rend) 191em

21eq AQ payusa T sEeMoog e T Lepod a4

a3eg :AQ pamamay #0 0AN3$d-ZT-HAV -requnp Apms

Item Number:

/

Flle Folder

Page 59 of 519



s|e@iu| pue aleg

Suipesd Jo 8| |

:adA] uonedddy

UOIED0T 1591

4ROy TT oy g oy 9 anay £ leuy (2) (1) {1/8w} aljuer
ainsodxy| aunsodxg| sunsodxz| esrnsodxg amsodxgl aansodxz-ai4| aansodx3-a.d| usopenuasuo)y Funsodx3
B
:Buipeay jo uoneIs IpESr} SIUBLIRISY|
wird 19ZIS B4 N/ A paJaliid Jaiemn 2Unos/adAL 1B (1) awnjop yuel
@1eQ/aW1L Wels 2ansodxd SFOTZTITOr PUB JC01CLd 107 -20UWNN 16T das VerTTo4d  [eawsyy 1sa ]

S[eSSMA B4qaz -wsiuedio 1591

/

of

Vi Paga __ [

Iterm Number:

/3

syuawaInseay Hd - Afend Jorem

8380

m1eq

Aq payuaa
Al pIMRINSY

s5docq qel
#G-0CNISE-TT-HIV aquny Apmis

3plod 31

Fite Folder

Page 60 of 519



's{e/ju pue sleq

T~

Suipead Jo sl -—

o

-

Q

=]

[

[+
oo
[y
@
o
£
=
=2
E
=

Inoy zT anoy g anoy oy g 1=y @ (1) {1/8w} aijueg
amsodx]| aunsodxz| 9 ainsodx3| aunsodxy ainsodxaf ainsodxz-aid| ainsodxgz-aid| uompesiuaduoy ansodxy o
hal
:8uipeay o uoiieI0T TPBSM SMALLNISY|

wii™ IBZIS B N /A PIUDYID JdlEM 182an0SfedA L Js1EA (1) ewnoa yuel| .
@
ejeg/awy uels sinsodxy J¥STITd10v PUE I501¢Ld L0V HRqUInN 307 JAS VSPT10-4d  ]edMsy] 358 ) M
:3dA) uoneoiddy U0Ne307159)  SESSHIN e0qaZ twsiuedig 153§ ﬁ
i

sjuatudInseal (1/3ur) ua8Ax(Q paafossi( - AIenp J1a1eMm

A paneA :s8d/yooq gqe 13pIo4 314
Aq pamainay -0ANASd-ZT-HIVY BNy Apnig

aeq

212

Page 61 of 519



“pa3R([03 IR $HLIES BIUOWILIE BUI UAliMm DRINSRAW

39 [ Hd pue samessdua ] SISAlBUR [UN Dyt 18 PRI0IS PUR PR JINYIRS 30T 50 T 09 YHm Paipppe 3G s 3jdwes passyy 3u3 40 T £ Ry
23upAs wr S0 B YIroJyl paraljy B4 (M $3Idwes AL “JBgUeYD RINSOUXE YDRS WOl INOY-HZ 12 PA9)I03 3G 1A SOJEWeS JuW § AR1ew xosddy “91cN

sjeiigl / exeq ) dwag Hd W
SIUAWLIOTD) _ / 0.) (1/3u1) ai quel aunsodx3
uolleuIINa)
q swiyy Suydwes
3jdwies Jo uoyeI0 sadAL vonjesyddy Ipasn spuawnIsu)
XIAL DFIT LA TOY PUe DEITZTITOR S3quUnp 307 dds YSFTTI-Hd [Bd1uay) 3531
iBleq aunsodxz U0I3B307 IS8 S|8SSNL BiG9Z ws|uesi0 1S3 |

UoNRBUINLID |, 3ansodxy - HoRIdjjo) sdures eruowuny

@ Aq payusa :s8dsja0q g 23p104 Slld

338 A pamainay p0-0ANISd-77-HIY 4AGWNN APMIs

of _/

/

ltern Number

i

Fite Folder

Page 62 of 519



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
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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: 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;

Page 72 of 519



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

Page 84 of 519

ARL-12-PSEUDO-04



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
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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';

Page 94 of 519



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
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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;

Page 107 of 519



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';

Page 111 of 519



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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*  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¢
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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

Page 137 of 519



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
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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
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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
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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

Page 170 of 519



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
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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;

Page 180 of 519



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';
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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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Page 189 of 519



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 ';

Page 193 of 519



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

Page 201 of 519



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';
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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
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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

Page 217 of 519



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;

Page 222 of 519



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';

Page 229 of 519



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.

Page 230 of 519



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

Page 235 of 519



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
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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
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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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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

Page 3 of Y
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Appendix 5. Test Animal Information

item Number  Report
Item Description of Page
Number

Pages  Number

1 Approval for Housing and Care of Test Animals During Experiments 1 273

2 Zebra Mussel Lengths — Lake Carlos (Whole Water Column) — Data Summary 4 274

3 Zebra Mussel Lengths — Lake Carlos (Bottom Injection) — Data Summary 2 278

4 Zebra Mussel Lengths — Lake Shawano (Whole Water Column) — Data Summary 4 280

5 Zebra Mussel Lengths — Lake Shawano (Bottom Injection) — Data Summary 2 284
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File Folder: (0

SOP Ne., GEN 134 .4
Page 4 of 4

ORIGINAL, rom Gl 13 5

APPROVAL FOR HOUSING AND CARE OF TEST ANIMALS DURING EXPERIMENTS
This protocol has been examined by the Animal Care and Use Committee for con-
sistency with the Animal Welfare Act (7 U.S.C. 2131 et. seg.) and with rules
gaverning the use of test animals at the Upper Midwest environmental Sciences
Center, La Crosse.

We. the undersigned, find this protocol to be acceptable as it is represented.

Protocel Number: AL 19 -2 -TPSEULRD-0H

Principal Investigator:  Trses & onee

Study Director:

Protocel Title: EL‘CLW% ot Vagiad ppoonies ‘szu'a\rf(rams {Pr-cy !452_1)

SOC_H rpdas U,c‘?\j selltlept fgdna trwassels o i feeind
Aubsiolze

'

Chag 5-{- 13

Signature, Title Date

Mo addokioned ACH Yevied narded (ectvan no wiitthate o

apgla&:ﬁ):}fxtc shiacl,
‘ Signature<ritie Date

Signature, Title " Date

Signature. Title Date

* File the original signed copy of this form in the study file for each study
and the Chair. Anima’ Care and Use Committee gets a copy.

Page | of
Item Number: | -
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Study Number: AEH-12-PSEUDO-04 Action Date Initials
Electrorc Lab Notebook {pages 30} Createda| 28-0ct-13 |[KLW -9

Data Source! File Folder: 15 12-%eb-14|TIS 415

Forms: "Zebra Mussel Lengths" | \2veh | 15

Certified... [ Lfyafp | 3o

Flle Name: See filenames as stated below

Zebra Mussel Lengths - Lake Caslos {Whole Water Column)

Test Article; MBI 401 SDP [Pseudomonas fluorescens Pf-CL 145A (SOP))
Article Lot t: 401P12153C and A01P12164C Mix

Exposure Date: August 15, 2012

Test Location: Lake Carlas, Alexandria, MM

Treatment Type: Whale Tark

Overa'| Cata Summary:

6h 9h 121
Omg/l. 50mg/l 100mg/L| Omg/l S0mg/L 100me/l| Ome/l 50me/l 100 mefll
Mean (mm} | 11.51 1241 10.85 11.26 11.64 11.37 11.79 i1.33 10,67
(STD) {241) - (264 (288} | (240 61y 274 | ) (282 (248
Minkmum 6.15 6.94 6.00 6,43 6.70 €.43 6.19 6.04 6.02
Maximurm 1947 17.79 18.33 17.17 18.10 1B.19 148.03 24.27 17.78
Grand Mean 1153 1142 11.26
1STD) (0.71) [0.18) 0.46)

Data Explanatlon:
After survival analysls, one tray from each treatment level [0, 50 and 100 mg/L} at each exposure termination time polrt (6, 9 and 12 h} was retained for
nuesse| length analysls. All animals were measured for length. All lengths were reported except for thase from mussels with broken shel's or those <6 mm.

6 h Mussal Length Data
INAEH-12-PSEU0O-04\Data Sunimaries\fLake Car o5 Lengths {Whate Tank)xisxlSh Leagth Data

9 h Mussal Length Data
IAAEH-12-PSEUDO-04\Data Sam marics\[Lake Carlos Lengths {Whoie Tank).xlsx]9h Length Data

12 h Muissel Length Daze

I\AEH-12-PSEUDO-04\Data Summarles\[Lake Carlos Lengths (Whole Tank).xlsx}12h Langih Data

Data annmaliss aind deviations:
NONE

Fle Folder. 15

ftemn Number, !

Page. | _of ¥
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Study Number: AEH-12-PSEL.DO-04
Electronic Lab Notebook (pages 30)
Data Source: Flle Falder: 15

Forms: "Zebra Mussel Lengths '

Actlor Date In.tals
28-0ct-13 [KLW V3
12-Feb-14 | TIS

Revlewed.. [l FES I [0

Cartifled... ),!;q ITHET=

Flle Name: _INAEH-12-PSEUDO-O4\Data SummarlesiiLake Carlos tengths (Bottom Injection]xlsx]1 2h Length Data

Zehra Mussel Lengths - Lake Carlos {Bottom Injection)

Test Arslcle: MBI 401 SDP (Pseudomonns ffuorescens Pf-CL 1454 (SDP})
Article Lot #: A01P12163C and A01P1 2164C Mix

Exposzare Date: August 17, 20312

Test Lacatlon: Lake Carlos, Alexandria, MN

Treatment Type: Bettorn Injectlon

Overall Data Summary:

12h
Omg/l  SOmp/t 100 ing/L|
Mean [mm}| 12.34 11.22 1159
{3TD} (2.20) | (266) | (2.88)
Minimum 6.20 6.37 6.18
Maximum | 20.71 20.06 18.34
Grand Mean 11.85
(STD} 10.47)

Data Exptapation:

After strvival analysis, one tray from each: treatment level (0, 50 and 100 mg/L) from the 12 h exposure termination time point was retained for mussel length
analysis. All animals were measured-for length. All lengths weare reported except for those from mussels with broken shells or those < 6 man.

Data anomalles and deviatlons:
NONE

Flie Folder: _J_§___

Iter Number_

Page_ 4

Page 278 of 519

2.

af 2




A

Iw_o =z ased
T ey e
Q18]
3871 eI pueis

File Folder

EEE S9RL
BUBT  wL'ly ICUT  00LT S69T BEST  PEWL IEYT 99T 69T 5597 WYL WEOT  LU9T  ETST SUSL SUST b0l £0EL S6'ST
PE'SL IESL  ZEST I8l ELST ST IS EEST BERF STST vTET TXST SUST  ATET IUCT &0ST 80'el pd'T 20T 200¢T
TS LEPT SEPT ESPT EEPT  TEWT  I8WL 8T TPl 2LPT I9PT TePT 090T 09'pT 68T L84T SST pSRT O0SPT SwtT
SPPT S¥EL  BEPT  FEPT €EYT  DTPT STRL 2UYWT  SOPT €O TOWT  eEl  IsEl O8'ST  EET LLET SLET D06 £YET £OEl
$9BL  (TET  PSET  vael  SvEl  wwST  TPSL SEET SEEl SEEL  SEET  4EET  TEET  LTET  SUEl  SEED SUND  QURL  SOFRL LOFL
POET EOET  BHLL  BEEE  ¥ZT  QLTT  LLTT O &TT OTLTT 0T ST €971 297 0FFT  0YTT  OTT  03TT  O§TT  EPTT vl
f8ge) | Sv2E vl  OWEE  SECE  EETT  6C¢T  ELTT &I WXIL  AUAT SUET (07T YOPT  TOZT  E6TT  Z&TT 7870 O08TT 0BT 8eTr
BTl | [BTL  SLT1 TYTT L3I0 w957 TOFF 09T 28U O5TI L¢TD SPTT ZIl I el vETT STET STEIT BTN 4TTE ETTE
CTTT 600 vOIT 90T 5601 2¥CT S8l <801  »8°01  tROD 80T €80T  ELOT  S40T B80T €50UT  T90T BSDT PEUT +EOT
BT Ly STOT  LTOT STOT  ELTU soor  e0uT 00T S66 86 IBs VL8 A s 896 295 196 208 e
e (23] 52'6 (a3 6T6 97’6 STE W06 106 908 e SR £5378 £2% LR ng 0Lg e 88 i-2-]
Wy 558 o8 058 g BES TEE 433 BTR L1%.4 sTR 308 208 LA 1114 WL igs TEL 138 =7
154 rrL JEL BT¢L €L €TL Ty L B0°L S0°L ToL 209 229 g5'9 S ar'e S8 T8 o'y 819

21 Tweg | wgor

00T CELT  OWLT weEl  pEST LI
OEST 9TST  TEST 85T §8ST T9SE 288l ST TEST  LEST TSI TTST POST 9EWl SEFL LBF¥T BLYT OLFT  ¥OET THWT -
Lepl  LEvT vSPL BSET BERYT UVRT PRl ST 9FwT  4THT 9TWT SCWE EOFT  EOWL ZOPT  COPT  OEET wET TLeT SeEl
E9EY 95T ESEL  OFETl  GYEl  /PET ®EEL GTET ST'ET SUET  HOET  ICET QOEE GETT G5'IT  LETT ST REYT  eWTT SR
BLCE BLEE EAIL WZL GATT O 69'IT 8871 49U SP2T  S¥El BVl TWIZI 020 LS EETT  §IT T Ty 2T ST
9] | BITE  STET Wil 9u¢s ST TETL TTTT BOTT  SUPT  €0TC  EnTT  66TE  SETC SSTT €8T 1T seT  LeTT f8TT 9LTT
TEIC | SLTT WYL QoI oLt 9T 6FTT SERT PSTT ZEET Z9TL ST DETE ePTD SPTT ST ST EFTT BFTT WTT St | sz Tara T/Auw og
SEIT =R ZEML EZIT ®WVT ZUEL O ICEE O OFTT OECET ZO'LT 0T DOTE Be'0T @401 980T S6WT  SEUT  LEDY  sBOf vRDT
TEOT  OFOT  TLOL 99UT TEOT  TYDNT eS0T L5071 g¥FCT =0l Iv0l ¥l #€0T  IOT  OTOT  BOOT  €0OT TOOR IOOT RE'E
886 e D&% 88°€ 85 %6 BLE BLE 896 e ors (133 ¥E sT'é 1311 31 E0E BRR 56'8 76’8
B BL'B 8 EL8 498 38 38 EFE Lve 9E'8 133 (143 28 578 SUR TR e 0@ o3 208
WE ws B6L 6L vEL WL 244 ®|L &3l L &L (243 oty sl 8L 5L 85°L Fix) el ot's
BEL 35 SEL =13 243 6T'L LVE SUL UL UL £69 69 69 198 39 ekl e 73 L] €9

TO0T QAT BOLT §SLT
OELT TTLT LFLE STLL TEYT  PLST TEET  SC9T  BEOT  90WD 0091 86€T  e9ST  9B'ST 66T DLST ZACT &FST 95%%T  5EET i
EW'ST  S¥ST  ZEST  TFET  S¥Sl  6CST  TST  TZST ZEST wEwl 80T BSHT  £6pT fyal GEPT  LEPT  vIWT  STWI  STVT QTWT |
OU¥T  SOYT  66ET  OFST  LGET  swEL  vREr  EPET  SLET BLET BLET E/TE RYET £9°CT S9'ET THET  £8ET €8T SEEr ERET
EVWEL  GEET  SEET  EEST  TEEL  BOEL  SUET GUET EEET eTET  9TEL STEL PUTET TRl SUET  SOET  Z6TT  8€TT €67 O6TT

027} | 88TT  BEXT  LBTT  Lwcl DD BLTL  wLTT TOTT O GSTT SSYT ey Tl h2rad op'ZT T e wIr §TET 8TTT STED S0TT Ve ™98 VR
YETT | vUUT POTT 2R UeLL LTE SETE TENT T SR &7 e8TE T&1E 1sTT 2ETT 0STT APTT BEET BEIT ZETT O RTTT !
STTT TFIT 60T 50T FEOT ESOL  S40T  TOT 85T 99'0T  $9°0T ESOT SOt YOl 8ECT  EFOL ZTOT  3C0T TE'E (113
BLE E7a] 896 e e wa 65h 58 531 1TE . EI'6 S5 06 08 s ws w'T S'E BL'S SLE
S5 658 BS'8 BS'S v5R g e 0E'g e e ¥8 PE, 8L ST'L BE'D LE'Y %7 9L E¥S LT3
[GTLT] {wa) qal 5l
uespy s N ojdweg | uawaeoar
IR(] [RS8 (9SS Moy ZT
uepsaly) wiegey | adh] Juewaeal)]
MYy "SLPU YAy “SE|EY SHET WUOREIOT 15D ] WSULFUF] 388N 2287, S0y
THOZ “£T 3ENA0Y 916 ursadig ST 482193 3y $80.N05 BLC
AN IPITLIJ 07 PUR ISQTZTITYY ™ 2] PRy {0g sa3ed) yeogayo g2 uonasyy

[(¢05) wSET - &) 405 Lok 18I S isa) YC-OOMISA-TT-HIY LIGUNY APFSS

Page 279 of 519




Study Number: AEH-12-PSEUDO-04
Electronlc Lab Notebaok (pages 30)

Date Initlals
28-0ct-13 | KLW 7

Data Source: Flie Folder: 16 13-Feb-14|T)S s

Forrns: "Zebra Musset Lengths" Reviewed..|[3CELM | s

Cestifled... [ f{ifi% | g0/

Flle Name: _ See fllenames as stated balow

Zebra Musse! Lengths - Lake Shawano {Whole Water Column)

Test Article; MBI 401 SDP [Psevdomonas fluorescens PF-CL 1454 'SDF))
Article Lot #: A01P12163C and 401P12164C Mix

Exposure Date: September &, 2012

Test Location: Lake Shawanc, Shawano, Wi

Treatment Type: Whole Tank

Overafll Data Summary:

6h 9h 12h

Omgl SOmg/L 100me/t] Ome/d 50 me/L 100 ma/L

Mean (mm} | 1833 18.88 1880 18.65 1B.67 18.85 18,67 1787 1828
{(sTD} {3.10) 3.21) {2.77) {2.64) {2.71) (2.84) (252} {2.82) (3.22}
Minkmum 749 813 11.64 833 11.02 6.23 13.28 757 6.55
Maximum 26.57 35.04 26.34 27.72 26.42 2777 2544 26,52 29.30
— =t
Grand Mesn 18.67 18.74 18.27
(ST0) (0.29) [0,41) (0.33}

Data Explanation:
After survival analysis, ore tray frarn each treatment level (0, 50 and “00 mg/L) 2t each exposure termination time point (6,9 and 12 h) was retained for
snussel lergth analysls. All animals were measured for langih, All lengths were reported except for taose from mussels with braken she [s or thase < € mim

& h Mussel Length Data
INAEH-12-PSEUDO-04\Data Summertesi|Lake Shawano Lengths fWhale Tank) xlsx)6h Lenpth Data

9 h Mussel Length Data
IAAEH-12-PSEL.DD-04\Data Summar es\{Lake Shawano Lengths (Whole Tank).xlsx]9h Length Data

12 h Mussal length Data

I\AEH-12-PSEUDO-04\Data Suramarles\[Lake Shawano Lengths (Whole Tank).xlsk]22h Length Data

Data anonslies and deviat:ons:
NONE

File Folder: )

Item Number !
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Study Number: AEH-12-PSZUCO-04
Electronic Lab Notebock [papes 30)
Data Source: Flle Folder: 16

Forms: "Zebra Mussel Lengths"

Flle Narme: _IAAEH-12-PSEUDO-0M\D2ta Summaries\(Lake Shawano Lengths (Bottom Infection).xlsx]12h Length Deta

Actlon Date Initlals |
2B-Oct-13 |KLW -]
13-Feb-14 TS 135
Tarediq [ 15

Certifled... | 3./l | 31&

Zabra Mussel Lengths - Lake Shawano {3ottom Injection)

Tesl Article; MBI 401 SDP (Psevdomonas fluerescens Ff-CL 145A (SDP))

Artlcle Lot #: 401P12163C and 401P12164C Mix
Exposure Date: September 8, 2012

Test Locatlon: Lake Shawano, Shawano, Wi
Treatmant Type: Bottom Injection

Overall Data Summary:

12h
Omg/l 50 ma/l 100 ma/L|
Mean (mm) | 1892 18.59 1852
{5TD] {258) | (2.71) | {2.381)
Minimum 13.68 9.86 9.00
Maximum | 3012 2501 3072
Grand Mean 1858
{STD} [0.18)

Data Explanation:
Afte~ survival analysls, one tray fram eacn treztment level (0, 50 and 100 mg/L) trom the 12 h exposure termiration time point was retained for musse)
length analysls. All animals were measured for fength. All lengths were reported excapt for those from mussels with broken shells or those < 6 me.

Data anamalles and deviations:
NONE

File Folder:
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Appendix 6. Water Quality

item o Number  Report
Number [tem Description of Page

Pages  Number
1 Pre-Exposure Water Chemistry — Lake Carlos — Whole Tank — Data Summary 2 287
2 Exposure Water Chemistry — Lake Carlos — Whole Tank — Data Summary 2 289
3 Exposure Un-ionized Ammonia — Lake Carlos — Whole Tank — Data Summary 3 291
4 Pre-Exposure Water Chemistry — Lake Shawano — Whole Tank — Data Summary 2 294
5 Exposure Water Chemistry — Lake Shawano — Whole Tank — Data Summary 2 296
6 Exposure Un-ionized Ammonia — Lake Shawano — Whole Tank — Data Summary 3 298
7 Pre-Exposure Water Chemistry — Lake Carlos — Bottom Injection — Data Summary 2 301
8 Exposure Water Chemistry — Lake Carlos — Bottom Injection — Data Summary 2 303
9 Exposure Un-ionized Ammonia — Lake Carlos — Bottom Injection — Data Summary 3 305
10 Pre-Exposure Water Chemistry — Lake Shawano — Bottom Injection — Data Summary 2 308
11 Exposure Water Chemistry — Lake Shawano — Bottom Injection — Data Summary 2 310
12 Exposure Un-ionized Ammonia — Lake Shawano — Bottom Injection — Data Summary 3 312
13 Temperature Data Loggers (HOBOs) Summary — Lake Carlos 2 315
14 Temperature Data Loggers (HOBOs) Summary — Lake Shawano 2 317

Page 286 of 519



Study Number: AZH-12-PSEUDC-04
Electrcnlc Lab Notebock (page 101
Data Source: Flle Folder: gh

Forms: See form names as stated below

Action Date Inltlals
Created,.... | 19-Oct-13 [KLw &
Revised...... | 10-Dec-14 |[KLw g/
Reviswed., | BDECIY | A4V
certified... [Fiffa i | i~

File Name! I:\AEH-12-PSEUDO-04\Data Summaries\Water chem\[Lake Carlos Water Chem (Whole Tank) 11-26-14.xlsx]Pre-Exposure Water Chemn

Pre-Exposure Water Chemistry

Test Article: MBE 401 SDP [Pseudomonas fluerescens PF-CL 145A (SDP))

Article Lot #: 401P12153C and 401P 121640 MIX

Exposure Date: August 15, 2012

Test Lecatlon: Lake Car ¢s, Alexandria, MN

Treatment Type: Whole Tank

Data Explanation:

Forms titled "Conductivity and Hardness - Exposure Inftiation” and "Alkalinlty - Exposure inltlztlon®; Conductivity, hardness, and alkalinity were measured prior

to dosing. Samples were collected from both headboxes used to fill Indiv' dual tanks. Samples were analyzed in triplicate.

Forms titled "Water Quality - Temgerature (*C) Measurements”, "Water Quality - pH Measurements” and "Water Quality - Dissolved Cxygen (mg/L)
MsasJrements": Temperature, pH ard dissolved oxygen levels were measured prior to dosing, Measurements were ohserved in each expesure tark,

Diata apemalies and deviatlons:
NONE

File Folder: ('f ,2

ftem N

quer ‘
Page of 3
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Study humber: AEH-12-PSEUDO-04 : Action Date Initials

Electronic Lab Notebook (page 11) Created....| 19-Oct-13 [KLW Y}
Data Source: File Folder; Sb Revised, 10-Dec-14 |[KLW ;W
Farms! "water Quality - Temperature {°C) Measurements” Reviewed... h) 'Df",',l‘i

"Water Cluality - pH Measurements” Certifled... [ 32012 fru [ 52—
"Water Quality - Dissaived Oxygen (mg/t) Measurements”

File Ngme;  I\AEA-12-PSEUDO-04\Data Summarles\Watar chem\[Lake Carlos Water Chem {Whole Tank) 11-26-14.xIsx]Exposure Water Chem

Exposure Water Chemistry

Test A-ticle: MBI 401 SDP [Pseudomornas fluorescens Pf-C.. 145A (SDP})
Article Lot #: 401P12163C and 401P12164C Mix

Exposure Date: August 15, 2012

Test Location: Lake Carlos, Alexandrla, MN

Treatment Type: Whole Tank

Daca Explanatlon:
Waler chemlstry measJrements (dissolved oxygen, aH and temperature) were observed for all test tanks at @, 3, 6, Sand 12 h after dosing,
NOTE; 0 h measurements were observed from 30 minutes to 1 h after dosing.

Data anomalies and deviations:
NCNE

-

{
File Folder: 1 b

Iterm Number,
Page of
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Study Number: AEH-12-PSEUDO-04 Actlon Date Initials

Elsctronic Lab Notebook (page 1) Created...... | 19-Oct-13 KLW)P
TAN Data Source: LTRMP Report (File Folder 17) Revised.... | 10-Dec-14 |KLW ]W
pH and Temperature Data Source: Water Quality Forms (File Folder 9b) Reviewed... | [opfCl{ YIW

Certlfled.... |, 2412 jp] A~

File Name: [NAEH-12-PSEUDQ-04\Data Summaries\Water chem\[Lake Carlos Water Chem {Whole Tank} 11-26-24.xlsx)Ammonla Data

Exposure Un-ienlzed Ammonia

Test Article; MBI 401 SDP [Pseudomonas fluorescens Pf-CL145A (SOF)]
Article Lot #: 401P12163C and 401P12264C Mix

Exposure Date: AugJst 15, 2012

Test Location: Lake Carlos, Alexandria, MN

Treatment Type: Whole Tank

Data Explanation:

1) water samples wera collected at 6, 9 and 12 h from each exposure tank, Samples were 0.45 L.m filtered, acidified with sulfu-ic acid, and analyzed
by the 4500-NH, &, Automated Phenate Method (Standard Methods for the Examination of Water and Wastewater, 21st Edition, 2005) on &
Technicon Autoanalyzer || by the UMESC water quality laboratory.

2) The un-ionized ammonia fractions were calculated using the sample pH and temperature according to the formula in Emerson et al, {1975).

Data Anomalles and Deviations:
NONE

3

item Number (3
Page of % File Folder: 15
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Study Mumber: AEH-12-PSEUDO-04
Electronlc Lab Notebook {page 11)
TAMN Data Source: LTRMP Report {File Folder 17)

pH and Ternperature Data Source: Water Quality Forms (Flle Folder 9h)

Exposure Un-lanized Ammonia

Tast Artic a: MB! 401 SDP [P -CL 145A (SDR)}
Arflcle Lot X 4D1P12163C and 401P12164C Mix
Exposure Date: August 15,2012

Tast Lacatlon: Lake Carlos, Alexandrla, MN
Treatment Type: Whale Tank

f Treatment
‘ Sample Lovel Test Tank pl  Temperaturs TAR Un-lonzed KH,
Timo (eng/1) D K] a5 NHs-N {mg/L) Fraction” (me/l®
2 855 22.5 0.174 0,144 0.025
0 3 RB.54 225 0.172 0.141 0.024
5 8.58 226 0.167 0.154 0,025
Mean 8.56 225 0171 0,146 0,025
std 0.02 0.0 0.0¢3 0.005 0.001
1 8.47 225 0.225 0123 0.028
6 S0 4 8.49 225 0.229 0128 0.028
B B.A8 22.8 0.215 0,125 0.027
Maan 848 25 0,225 0125 0028
.5td 0.01 0.0 0.0ce 0.002 0.001
6 8,37 22.5 0.262 0.1CC 0.026
100 7 8.39 22.4 0.272 0.1C4 0,028
9 2,39 2.5 0.270 0.1c4 0.028
Mean 8.38 225 0.26& 013 0.028
std 0c1 0.0 0.004 0.0C2 0.001
2 8.25 22.5 0.171 0.078 0.013
0 3 8.29 22.5 0.16% 0085 0.014
5 831 224 0.180 088 0,016
Mean 8.28 225 0.173 0.083 0.014
std 0.02 C.c 0.005 0.0C4 0.001
1 8.20 22,5 0.225 0.070 00185
9 50 [ 8.2Q 226 0.223 0.070 0.015
8 8.21 224 0.231 0.071 0,018
Mean 8.20 22.5 0,226 0,070 0,015
std 0.00 c.1 0.003 0.000 0.000
& 8.1z 224 0.273 0.Cs8 0.015
100 7 8.2 223 0.273 0.058 0.015
] 8,12 225 0.273 0,059 0.015
Mean 812 224 0.273 0.058 0.015
std 0.0C 0.1 0,00C 0,000 0,000
2 854 225 0224 0.141 0.032
ol 3 8.56 225 0.254 0.147 0.037
5 8.57 224 0,256 0.149 0.033
Mean 8.56 225 0.245 0,146 0.035
std 0.01 a.0 0.015 0.003 0.003
1 833 225 0.318 0.092 0.029
1z S0 4 8.34 225 0.331 0.094 0,031
8 8.35 224 0.334 0.C95 0.032
Mean 8.34 22.5 0.328 0.094 0.031
std 0.01 0.0 0.007 0.001 0.001
[ 8.21 224 0354 0.071 0.025
1ca 1 8.24 223 0334 0.C75 0.025
9 8.23 225 0.333 0.075 0.025
Mean 8.23 224 0.342 0.074 0,025
st 0.01 01 0.009 0.002 0.000
lpH reans calculated on hydrogen lon concentration; pH standard deviations calca atad on pH values
* Un-icnized Fraction iscaloatedbasedon thefollowingformua(Emersoret 211979 :W]'"N: pKa= 0.090[&%992

T =4, + 29315, pRa=0CI018+

2729.92

(mis+1)

The 6mal caleul ation used is than @ f =

*Un-onlzed ammanla is caleulated based on the following formula: Un-ionized amnonla=f * TAN {mg/L)

Iltem Number

(‘D of 5

Page
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A o | c | D ] E I F I G ] H
L—-:t— Study Number: AEH-12-FSEUDO-04 Tot Articles M1 401 SOP [3-CL LASA [SDP)]
|_2 JElectronic Llal Natebook (page 13) Article Lot #: 4018 Z163C and A01P12164¢ Mia
.-5- TAN Data Source; LTRMP Raport [File Folder 17} Expasure Date: August 15, 2012
|_4 |pH and Terperatyre Data Saurce; Watar Quality Forms (Fike Folder Sk} Test Locatkan: Lake Cavlos, Altzandrin, WN
| 5] Traatmont Type: Whala Tank

&
| 7| Exposure Un-lonized Ammonla
|2

9

Trealmont
| 30]  samrte Lovel  TostTaak Temparatire AN Un-lantzed NH,

11 Thne (mefL) )] el 25 Nte N [rigiL) Fractton® (mgsLy
[12] I o T s T T T T T e | = i0n0.09013+ 2729, 8272735 E12) DAk x=G12°F12
| 13] 0 8 22.5 0172 x=1/{10A{0.,00018+{2729,92/{272.15+E13])-013)+1)
| 14 ] k] N 858 . /s |- x=1{{1040.09018+{2726.92 /{2 1.
[ 15} Maar #={LOGIO({1)AD12+10AD13+104D14)/3))  x=AVERAGE{EL2:E1) u-AVEnAGE( 12:F14} WVERAGE(G1
[15] T ¥=STDEY, P{DI2:014) ¥=STDEV, Pgslzem #3STOEV P{FAZIFIA: x=STDEY.PIG12:614)
| 17} i 847 03225 =1/ 10A(0 080 8+ T D 02 235+ E 1T D171 F
[13] & 50 4 8.49 22 5 0228 X=1/(195(0.09018+2729.92/(273.15+£18))- D18} 1) x~G18*F18
[ 15} N ] . BAB . x=11{10n(0.0: 729.90/{ 222151 E19) x=G18*F18
| 20] Mean 1=(LOn 040174107 181104 D19)/3)) x=AVE%AGE(El7:EE] x:AVEnAGE( 7:F18]
1] s w={TDEV PIB17:018) %=STOEV.P(EAZIELS) _ x=STDEV.PF17/F13)
[ 22} [ 8.37 22.5 0.762 =1 {10%(0, 6301 B+{2720 92 {{273 154 F3 3} D2p L)

23 ioo 7 8.39 224 0272 «=1/{10/(0.09018+(2729.92/(273.154E23)}-D23}+1}

k] B.39 - 2258 0.270 X=1{{10400,0¢
Mean *={LOGI0[{10AD22+ 10~ 23+ 107 D 24)/3)) x—AVERAGE(EZZ EIM) ¥=AVERAGE(F22:F24)

25 sid *=S"DEV.P{D22:D24) 24)  ymSTOEVIP(F22F24) | ¥=STDEV.P(H22iH24]
[27] H 8.25 0.171 ¥-ii(i04{a. ogom(mg /(7S TR DAY 225727
[78] [} 3 8.20 0.159 X=1{(100(0, 0001242729 92 (273.154E28))- D28} 1) Ka[DRSF2R
[39] 5 851 0,130 X=1/([104(0.0s Tt #=G28°129
| a0 ] Mean #{LOG10({107 D27+ 10D 28+ 10~ D 29)/3)) %= AVERAGE(F27:F29) ¥=2AVERAGE{H27:H29}
[31] sid x=STDEV.P(D27:028) %=STOEV.PIFA7.F23) G27:628] %=STDEV.P(HEZH29)
[32] 1 8,20 0,225 *=1/(104(0.00018+(2729.92/{273.15+£32)) D32}+1) x=G32*F32
[33] 9 50 4 8.20 0.223 ¥=1{(10{0,05018+{2729,92/{273,15+£33))-C33)+1) G33°F33

EL] 8 21
[35] Mean ¥={[OGI0(107D32+10MDA+104134}/3)}

EL PR #=STOEV.H{D32034) ¥=STREY.PE32:F34)

|37] [ 812 754 0.273 w11 {104{0. unom(ms a2/{173 051 EaTN AT D)

E 1co ? 812 223 0.273 ¥=1/(104(0.02018+(2729.92/{273, 15+ [38))-038)+ 1) x=G3B*F3E

E 9 8.12 225 0,273 ¥=1/[10A(0,00018+{2720 92/{273. 15+[39))-DI0} 1) x=G3039

| ac] Mean X [OGI0[{109D37+104D38+100D39)/3))  x=AVERAGE(EITIE3D) x=AVERAGE(F37:F59) X=AVERAGE[G37:G39) XsAVERAGE{H37:H39)

41 std x=STOEV.P(D37:039) »=STDEV P{E37:E39,  x=STDEV.P{F37 F33) x=STDEV.P[G37:G39} ~=STDEV.P[H37:H3D)

42 2 8.54 225 0.224 x=1/(107(0.000184{2722.92/4273. 15+Fa2))-Rd 24 1) x=GA2*FAZ

43 a 3 456 25 0.254 *=1/{104(0,000181 [2729.92/{373, 15+ E431)-D43)1 1) x=GAZVFA3
A4 ] 3 8,57 224 0,256 x=1f{104(0.00018+{2723.92/(373, 15+F44))-Dad}+1} x-G344 544
|as} Mean ¥*{LOGIOH10ADAZ+104 DA3+10ADAN /)] »=AVERAGE(EAZ:EAM)  x=AVERAGE(FAZFA4) x=AVERAGE(G42:G44) x=AVERAGE(HA2:H44)
[ a6l %) *=STDEV.P(DAZ:D44) ¥=STOFV P{EAZ(EM]  x=STDEV.P{F42 F44) X=STDEV.P[G42:G44} ¥=STDRY.P(HAZ:H4)

47 1 833 225 0.918 x51/(105(0.00018+(2739.02/(273.15.+F47))-D47 11} x=GAPHFAT7

48 12 50 4 §.34 2.5 0,331 ¥=1/[104(0,00018+(2729,92/(273.15+£48))-DAR)+ 1) %=GA8F4B
| 28] 8 835 224 0,234 x=1f{104(0, 050144 (2729.92{{273, 15+E48))-D4a)+ 1y x=GA8* FA40
|50 Msan *{ICGI0{104DAT+104DAB+107D48)/3))  »=AVERAGE(E47,E48) x=AVERAGE(F47:FA9) %=AVERAGE[G47:G43} x=AYERAGE{HA7:H43)

51 std x=5IDEV.P{D4 714} ¥=STDEV,FEAT FAS)  xk=STOEV.RFAT F4Y) H=STDEV.P{GA7 G649} ¥=51 DEV.P[HA7 HA9)

53 3 821 324 0,354 =1/[104(0, 050 1R+{2723 87/(273,15+F52))-052)+ 1) ¥=G529F52
[ 53] 100 7 8.24 223 0.23¢ ¥=1f(107[0,00018+4(2729,92/{273, 15+£521)-D53)+ 1) X=GE34FET
| 54 9 0,333 *x=1/(10(0.05018+4{2729.92f| 272 15+£54])-D54)+1) N=G54* 154
| 55| Mean *=(LOG10{{10 053+104D54)/3)) E ¥=AVERAGE(FS2:F54) Xx=AVERAGE(G52:G54) %=AVERAGE(HS2:H54)

56 sid k=STDEV.P{D52:054} k=STDEV.P{EB2:E54)  x=STODEV.PIF52.£54) *=5TDEV.P{G52:354) %=STDEV.P(H52:H54!
[52] ¥ £H means calculated on Fydrogen kah concentratlon; pH standard devlat ans caleulated on pH valuss

SR L . ga- . | Ml

n A EAS L |

59 U f o 103f= 018
= P © 7
= 5 pkuans e (rul Iz f = !
ﬁr T, v IS phu 20090, ﬂ-lm”” e Ellcf {[,,[""”‘[ Li!:i,.]}-" +.]

(s3]
[o4)
|85 |* Un-lonized ammonls s celeulated hasad an the following formula: Un-lonlzed ammonta x= F* TAN {mg/L]

56
e
| 68 |
.59 |
[70]

71 Item Number_. _

72 Page . ___ [?)

[z

File Folder: [ ';2
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Stydy Number; AEH-12-PSEUDO-04 . Action Date Inftials

Electronic Lab Notebaok (page 21) Created...... 19-0O¢t-13 [KLW

Daa Source: Flle Folder: 11b Ravised. 10-Dec-14 [KLWA#
Forms:  See form names as stated below Reviewed...| [oPELM | g/

Certifled... [Jifio it | T

File Neme:  [NAER-12-PSEULO-04\Data Summaries\Water chern\[Lake Shaweno Water Chem (Whole Tank) 11-26-14.xIsx)Pre-Exposure Water Chem

Pre-Exposure Water Chemistry

Test Artlcle: MBI 401 SDP [Pseudomonas fluorescens Pf-CL 145A (SCP))
Artlcle Lot #: 401P12163C and 401P12164C Mix

Exposure Date: Seotember 6, 2012

Test Location: Laka Shawano, Shawano, Wi

Treatment Type: Whole Tank

Data Explanation;
forms titled "Corductivity and Hardress - Expesure Initiatlon” and "A kalinlty - Exposure Initlatlon": Conductivity, hardness, and alkallnity were measured prior to
dosing. Samples were collected from both headboxes used to fill indiv dual tanks. Samgples were analyzed In trialicate,

Forms titled "Water Quality - Temperature (°Cl Measurements”, "Water Quality - pH Measurements” and "Water Quallty - Dissoived Oxygen (mg/L)
Measurements": Terperature, pH and cissolved oxygen lavels were measured prior to dasing. Measurements were observed in each exposure 1ank,

Datz anomalles and deviatlons:
NONE

File Folder: __}|b

Item Number 1
page 1. . .of
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Stydy Number: ACH-12-PSEUDO-04 Action Date Initlals

Electronlc Lab Notehook (pages 21 to 23] Created....| 19-0ct-13 [Kuwie

Data Source: File Folder: 11b Revised.....| 10-Dec-14 KW
Forme; "Water Quality - Temperatitre ('C) Measurements” Reviewed... [if [[]

"water Quality - pH Measurements" [certified... [ A o frq] 30~
"Water Quality - Dissolved Oxygen (mg/l.) Measurements” i

Flle Name:  |\AEH-12-PSEURO-D4\Bata Summarles\water chem\[Lake Snawano Water Chem {Whole Tank) 11-26-14.xlsx]Exposure Water Chem

Exposure Water Chemistry

Test Article: MBI 401 SDP [Pseudomonas fluorescens Pf-CL 145 (SDP)]
Article Lot #: 401P12163C and 401P12164C Mix

Exposure Date: September 6, 2012

Test Location: Lake Snawano, Shawzano, Wi

Treatment Type: Whole Tank

Data Explanation:
Water cnemistry measurements [dissalved oxygen, pH and temperature) were observed for all test tanks at 0, 3, 6, 9 and 12 hafter dosing.
NOTE: 0 h measurements were observed from 30 minutes to 1 h after desing.

[ata anomalies and deviatlons: -
NONE

File Folder: H b

Item Number. ‘9
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Study Number: AEH-12-PSEUDO-04 Action Date Initials

Electronic Lab Noteboole {page 23) Created...... 19-Oct-13 [KLW A4 |
TAN Data Source: LTRMP Report {File Folder 17} Revised.... | 10-Dec-14 |KLW [
pH and Temperature Data Source: Water Quality Forms (File Folder 11b) Reviewed... | IoDEM

Certified...... i“ff’_ﬁ‘? A

File Name: 1\AEH-12-PSEUDO-04\Data Summaries\Water chem\[Lake Shawano Water Chem (Whole Tank) 11-26-14.xIsx

Exposure Un-ionized Ammonia

Test Article: MBI 401 SDP [Pseudomonas fluorescens Pf-CL 145A (SDP)]
Article Lot #: 401P12163C and 401P12164C Mix

Exposure Date: September 6, 2012

Test Location: Lake Shawano, Shawano, WI

Treatment Type: Whole Tank

Data Explanation:

1) Water samples were collected at 12 h from each exposure tank. Samples were 0.45 um filtered, acidified with sulfuric
acld, and analyzed by the 4500-NH; G. Automated Phenate Methed (Standard Methads for the Examinatien of Water and
Wastewater, 21st Edition, 2005) on a Technicon Autoanalyzer || by the UMESC water guality laboratory,

2} The un-ionized ammonia fractions were calculated using the sample pH and temperature according to the formula in
Emersaon et al. (1975). ’

Data Anomalies and Deviations:
1) Water samples were not collected at 6 and ¢ h from the exposure tanks for un-ionized ammonia analysis, See

Daviation #3 for further clarification.

File Folder: _j_\lo;_

Item Number 3
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Study Number: AEH-12-PSEUDO-04
Electronic Lab Notebook (page 23)

TAN Data Source: LTRMP Report (File Folder 17)
pH and Temperature Data Source: Water Quality Forms (File Folder 11b}

Test Article: MB 401 SOF [Pf-CL 1454 [SDP)]
Article Lot #: 401P12163C and 401P12164C Mix
Exposure Date; September 6, 2012

Test Location: Lake Shawano, Shawano, Wl
Treatrnent Type: Whole Tank

Exposure Un-iohized Ammonia

Treatment Level Test Tank N Terr perature TAN Unlontzed MH,
{me/L} [ “C) as NHy-M (me/ll | fraction® {mg/L®
1 8.02 226 0.133 0334 0.044
0 4 9.06 22.0 0.126 Q.344 0.043
7 9.08 21.5 0,123 0.347 0.043
Mean 9.05 22,0 0.127 0.342 0,043
Std Q.02 0.4 0.004 0.006 0.001
2 8.83 22.1 0.188 0.238 0.045
50 5 8.85 216 0.176 0.239 0.042
8 8,73 217 0.193 0.194 0,032
Mean 881 21.8 0.187 0.224 0.042
Std 0,05 0.2 0,009 0.021 0.003
3 8.71 219 0.226 0196 0.044
100 6 8.68 217 0.223 0.177 0.03%
9 8.62 21,7 0.241 0,157 0.028
Mean 8.68 21.8 0.230 0,177 0.041
Std 0.04 0.1 0.008 0.016 0.003

! pH means calculated on hydrogen lon concentration; pH standard deviations calculated on pH values

¥ Un-iovized fractionf yiscalodatcdbascdon the followingformila (Emersorctal 1979 f=-- - L l 1 pKa=0.090181
+

T, =T, +27315; pKa =0.09018+

2720.92
27315+ 7)

. The final caleul ation used is then: f' =

271902

”m[u nwlﬂ*[‘;:m:ﬁ-‘ )]] e JJr ]]

* Un-lonized ammania is caleulated based on the following formula: Un-ionized ammonia x=f ¥ TAN [mg/L)

ltem Number,

Lof I

Page
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Study Number: AEA-12-PSEUDO-04 Action Date Initlals

Electroric Lab Notebock (page 14) Created.,...| 19-Oct-13 |[KLW p?
Data Source: Flle Folder: 12b Revised......| 10-Dec-14 [KLW L]
Forrms:  See form names as stated below Reviewed. |t O 2 044 | JFIA2

Certified... [j1h0 [1% | JA—

File Name:  I:\AEH-12-PSEUDO-04\Data Summaries\Water chem\|Lake Carlos Water Chem (Bottom Injectlon) 11-26-14 xlsx] Pre-Exposure Water Chem

Pre-Exposure Water Chemlstry

Test Article: MBI 401 SDP [Pseudornenas flucrescens PF-CL 145A (SDP)]
Article Lot #; 401P12153C and 4Q1P22164C Mix

Expesure Date: August 17, 2012

Test Locatlon: Lake Car os, Alexandria, MN

Treatment Type: Botor Injectlon

Data Explanation:
Forms titled "Conductlvity and Hardness - Exposure Inltiation” and "Alkalinity - Exposure Initiatlon": Conductivity, hardness, and alkalinlty were measured prior to
desing. Samples were collected from both headboexes used to fill individual tanks. Sarmples were analyzed In triplicate.

Forms titled "Water Quality - Temperature (*C) Measurements”, "Water Quality - pH Measurerients” and "Water Quality - Dissolved Oxygen (mg/L)
MzasJrements": Tempersture, pH and dissolved oxygen levels were measured prior to dosing. Measurements were observed in each exposure tank.

Dgta ancmaljes and deviations:
NONE

File Folder: __,‘QJQ___-

Item Number. _ __l_
Page of
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Stucy Number: AEH-12-PSEUDO-04 Action Date Inltlals
Electronlc Lab Notebook [pages 15 to 18) 19-0ct-13 {KEW
Data Source: File Folder; 12b 10-Dac-14 [KLW
Forms: "Water Quality - Temperature {*C) Measurements” rReviewed.. [[gDEL N [ A
"Water Quallty - pH Maasurements” Cerdfled..... J1413 [l [

"Water Quality - Dissolved Oxygen (mg/L} Measurements”

Flle Nama:  I:\AFH-12-PSFUDQ-04\Data Summiarles\Water chem\{Lake Carlos Water Chem (Battom injection) 11-26-14.xIsx]Expasure Water Chem

Exposure Water Chemistry

Tesl Arlicle: MBI 401 SDP [Pseudemonas fluarescens Pf-CL 145A (SDP))
Artlcle Lot #: 401P12163C and 401P12164C MIxX

Exposure Date: August 17, 2012

Test Location: Lake Carlos, Alexandrla, MN

Treatment Type: Bottem In)ection

Dats Explanation:
Watar chemistry measurements (dissolvad oxygen, pH and temperature) were observed for all test tanks at 0, 3, 6, 9 and 12 h after dosing.

NOTE: 0 1 measurements were observed from 30 minutes to 1 h after dosing.

Datg g1omalies anc devlatlons:
NONE

File Folder: 12D

Item Number, 9
Page l of__x
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/
Study Number: AEH-12-PSEUDO-04 Action Date hitials

Electronic Lab Notebook {page 16) Created...... 19-Oct-13 [k
TAN Data Source: LTRMP Report {File Folder 17) Revised.... | 10-Dec-14 |KLU
pH and Temperature Data Source: Water Quality Forms (File Folder 12b) Reviewed... | toREIM [Ran/

Certified...... iLfa iy [N

File Name: INAEH-12-PSEUDO-04\Data Summaries\Water chem\[Lake Carlos Water Chem [Bottom Injection) 11-26-14 xlsx]JAmmonia Data

Exposure Un-ionized Ammonia

Test Article: MBI 401 SDP [Pseudomonas fluorescens Pf-CL 145A (SDP)]
Article Lot #: 401P12163C and 4C1P12164C Mix

Exposure Date: August 17, 2012

Test Locatlon: Lake Carlos, Alexandria, MN

Treatment Type: Bottom Injection

Data Explanation:
1) Water samples were collected at 12 h from each exposure tank. Samples ware 0.45 pn filtered, acidified with sulfuric acld, and analyzed by the

4500-NH; G. Automatad Phenate Method {Standard Methods for the ExamInation of Water and Wastewater, 21st Edition, 2005) on a Technicon
Autoanalyzer il by the UMESC water guality laborato-y.
2) The un-ionizad ammon'a fractions were calculated using the sample pH and temperature according to the formuls In Emerson et al, (1875).

Data Anomalles and Deviations:
NCMNE

File Folder: lgb

Itern Number ?>
Page of
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Study Number: AZH-12-PSEUDO-03
Electrenle Lab Notebook {page 16}
TAN Data Source: LTRMP Report {File Folder 17)

pH and Temperature Data Source: Water Quality Forms {File Folder 12B)

Exposure Un-ionized Ammeonia

Test Article: MBI 401 SDP [Pf-CL 24548 {SDP)]
Artlcle Lot #: 401P12163C and 401P12164C Mix
Exposure Date! August 17, 2012

Test Location: Lake Carlos, Alexandria, MN
Treatment Type: Bottom {njection

Treatment Level Test Tank a Temperature TAN Un-lenlzed NHs

{mg/Ly o il 8%} as NHeNimg/ll | Fracrion’ {me/y’

3 255 21.1 0.232 £.132 0.031

o 6 257 210 0,207 C.137 0.028

7 8.58 20.9 0.210 £.138 0,029

Mean 8.57 21.0 0.216 0.136 0.029

st 0.01 0.08 0.01 0.00 0.00

1 812 21,3 0.403 C.054 0.022

50 4 8.19 213 0.415 C.063 0.026
8 8.20 208 0.385 | 0062 0024

Wean 8.17 21.1 0.401 0.060 0.024
std 0.04 0.24 0.0 000 000

2 718 21.2 1.486 0,006 0010

100 5 7.39 211 1.123 0.01C 0.012
9 7.34 21.0 1.504 €.008 0.0'.!6___

Meaan 7.31 211 1371 0.009 0.012

std 0.09 0.08 0.18 0,00 0.00

* pH means caleulated on hycrogen ton concentration; pH standard deviatlons calculated on pH values

? Un-ionized fraction f)is calcuatecbasedon the followingformya(Emersoretal. 973 /= (

(prery

T, =7, +27315; pKa=009018+

2729.92

(@73.15+ 1)}

I final calw ation used is then : f =

-
: PRa=0.0901 8+2;2"1~9—2
+1 T

1

ﬂ]o['anmﬁ*[m]]wn}+ I}

* Un-ionlzed ammonia s calculated based on the following formula: Un-ionized ammonia = £ * TAN {mg/L}

ftem Number 2
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Study Number: AEH-12-PSEUDO-04 Action Date |nitials

Electronle Lab Notebogk (page 25) Created.....| 19-Qct-13 KI.WVW
Data Source: Flle Folder: 14b Revised,.... | 10-Dec-14 [KLW A4V
Forms:  See form names as stated below Reviewed...| opEL | W

Certifed... [fif1s i | g~

File Name:  ;\AEH-12-PSEUDO-04\Data Summarlcs\Water chemi{Lake Shawana Water Chem [Bottam Injection) 11-26-14.x1sx]°re-Exposure Water Chem

Pre-Exposure Water Chemistry

Test Art'cle: MBI 401 SPP [Pseudomonas fluorescens Pf-CL 145A (SDP)]
Artlcle Lot #: 401P12163C and 401P12164C Mix

Exposure Date: September 8, 2012

Test Location: Loke Snawane, Shawano, Wi

Treatrent Type: Bottom Injection

Data Explanation:
Forms tltled "Conductlvity and Hardness - Exposure Initfation” and "Alkalinity - Exposure Inftlation': Conductivity, hardness, and alkalinity were measured prior to
*desing. Sarmples were collected from both headboxes used to fill individual tanks. Samples wera analyzed in triplicate.

Forms titled "Water Quality - Temperature (°C) Measurements®, "Water Quality - pH Measurements" and "Water Quality - Dissolved Cxygen (mg/L)
Maasurements": Temperature, pH and dissolved oxygen levels were measured prior 1o dosing, Measurements were observed In each exposure tark.

Deta ancmalles and deviations:
NONE

File Folder: | E! b

Item Number \
Page _| of
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Study humber; AEH-12-PSELDC-04 Action Date Initals

Elect-onlc Lab Notebook {pages 26 - 27) . Created..... | 18-0ct-13 |KLWg2
Data Souree: File Folder: 14b Revised. 10-Dec-14 [KLW ¥
Forms: "water Quality - Temperature [°C) Measurements® reviewed... |0 DELY [ [
"Water Quality - pH Measurements” Certifled.. [FLfJ? f,"‘( Ja

“water Quallty - Dissolved Oxygen (mg/L} Mesasurements”

File Name:  1\AEH-12-PSEUDO-0D4\Data Summaries\Water chem\[Lake Shawano Water Chem (Rottom Injection) 11-26-14.xIsx]Expasure Water Chem

Exposure Water Chemstry

Tast Artlcle: MBI 4C1 SDP [Pseudomenas fluorescens Pf-ClL 1454 (SDP)]
Article Lot #: 401P12163C and 401P12164C Mix

Exposure Date: September 8, 2012

Tast Location: La e Shawano, Shawano, Wi

Treatment Type: Bottom injection

[aza Explanation;
Water chemlstry measarements {dissolved oxygen, oH and temperature) were observed for all test tanks at O, 3, 6, 9and 12 h after dosing.
NOTE: 3 h measurements were ubserved from 30 minutes to 1 b after dosing.

Da:a anomalies and devlations: ‘ .
NONE

File Folder: _ﬂ‘a___

{tern Number,
Page 1 of_¢
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Study Number: AEH-12-PSEUDO-04 Action Date Initials

Electronic Lab Notebook (page 27) Created..... | 19-Oci-13 [KLw A
TAN Data Source: LTRMP Repart (File Folder 17) Revised... | 10-Dec-14 [KLw W/
pH and Temperature Data Source: Water Quallty Forms {File Folder 14h) Reviewad.. | LODEIM

Certified..... | [ 14 | 3o~

File Name: I:\AEH-12-PSEUDO-04\Data Summaries\Water chem\|Lake Shawano Water Chem {Bottom Injection) 11-26-14

Exposure Un-ionized Ammonia

Test Articte: MBI 401 SDP [Pseudomonas fiuorescens Pf-CL 1454 (SDP]]
Article Lot #: 401P12163C and 401P12164C Mix

Exposure Date: September 8, 2012

Test Location: Lake Shawano, Shawano, Wl

Treatment Type: Bottom injection

Data Explanation;

1) Water samples were collected at 12 h from each expasure tank. Samples were 0,45 um filtered, acidified with sulfuric
acid, and analyzed by the 4500-NH; G, Automatad Phenate Method (Standard Methods for the Examination of Water and
Wastewater, 21st Edition, 2005} on a Technicon Autoanalyzer |l by the UMESC water quality laboratory.

2) The un-lonized ammonia fractions were calculated using the sample pH and temperature according to the formula in
Emerson et al. {1975).

Data Anomalies and Deviations:

File Folder: _|"4Y%

Item Number 3
Page _L*of
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Study Number: AEH-12-PSEUDO-04

Electronic Lab Noteheok {page 27)

TAN Cata Source: LTRMP Report {File Folder 17)

$H and Temperature Data Source: Water Quality Forms (File Folder 14b)

Exposure Un-ionized Ammonia

Test Articte: MBI 401 SDP [Pf-Cl. 145A (SDP)]
Article Lot #: 401P12163C and 401P12164C Mix
Exposure Date; September 8, 2012

Test Location: Lake Shawano, Shawana, WI
Treatment Type: 3ottam Injection

Treatment Leve| Test "ark 1 Terrperature TAN Un-ionized NH;

{me/\} D BH °C) 28 NH-N (me/l) | prgopion? {maff

1 8.92 18.5 C.061 0228 0.014

0 3 8.94 18.1 G.072 0.231 0.017

8 882 18,1 0.056 0,223 0,012

Mean 8,93 18.2 0.063 0.227 ¢.014

_________ std 001 0.19 0.007 C.003 0.002

2 8.69 183 0.113 0.146 0017

50 3 3.88 18.3 0.120 0.20% 0025

7 . 8.84 18.0 0.094 0,191 0,018

Mean 831 18.2 0.109 0.182 0.020

std 0.08 014 0.011 0.027 0.004

4 8.68 18.0 0.158 0.141 0.022

100 6 8.58 17.8 0.145 0.113 0016

5 8.59 18.0 0,163 0.117 0.019

Mean 8.62 17.9 0.155 0.124 0.019

std 0.04 0.09 0.008 C.012 0.002

¥ 9H means caleulated on hydrogen ion congentration; pH standard deviations calculated on pH values
Un-fortzed fiaction] )is calededbasedon the followingformda Emersoretal 1975: f'= W‘L’—')ﬁ *pKa=0.0001 H%
T, =T, +27115, pKa=0 090184-&22—-; The finad calewl ation used B then ! f = - !

‘ (273.15+7T)

(ooso1ad 377192
[[10["“’“"{(111.|mc) g

i

® Un-ionized ammonia is calculated based on the following formula: Un-lonized ammeonia = f * TAN (mg/L)

3
.

Item Number
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Stucly Number: AZH-12-PSEUDC-04 Actlon Date Initials

Electronic Lab Motebcok (pages 13 & 17) Created....| 4-Feb-14 TS s
Data Scurce: File Folder: 17z Revised....| 28-Feh-14 |T)S T
Forms: Onset HO3D Datafile outpat from [10BO Temperature Loggers (File Foldar 18} Reviewed.| igeéf)y | 'Bs
{INAEH-12-PSEUDO-0M\DatatHobos\Lake Car os HOBO Files) Certified.. | wn ! [m Jo

File Narne:  |\AEH-12-PSEUDQ-04\Data Summeries\[lLake Carlos Lake Temperature Data Loggers.xlsx]Temp Data

Temperature Data Loggers (HOBOs)

Test Article: M8l 401 SDP [Pseudomonas fluorescens Pf-CL 1454 (SDP)]
Article Lot #: 401P12153C and A01P12164C Mix

Exposure Date: August 15 and 17, 2012

Test Lecation: Lake Carlos, Alexandria, MN

Treatment Type: Whole Tank and Bottom Injectlon

Data Explanation;
Upon exposure termination on August 15, 2012 (whole tank) and August 17, 2012 {bottom injectior) at Lake Carlos, four wire mesh cages containing test

animals were placed Into Lake Carlos for a post-expesure helding period. Each cage was fitted with a HOBO temperature logger programmed to record
water temperature every six hours (fow- times per day). Mean dally temperature {°C) and standard deviation were calculated frem all dally measurements.

Data Logger Seria Treazment Treatment
Number  Number Lake Type Durat'on
1 10020132 Carlos Wwole Tank 6h
2 10020140 Carlos Wrtole Tank 9h
3 10020139 Carlos Whole Tank 12h
4 10020133 Catlos Bottorn In‘ection 12h
Mean

Dale  Temperature {*C} {5TD}
8/17/2012 2261 0.61
2f18/2012 22.53 0.50
8/19/2012 22.59 0.39
B/20/2012 22.38 0.32
8{21/2012 2281 0.47
8f22/2012 2309 0.59
8/23/2012 23.37 047
8/24/2012 24.18 064
8/25/2012 23.76 0.27
8/26/2012 2393 0.53
Bf27j2012 24.39 0.58
B/28/2012 24.19 0.29
82972012 2407 048
8/30/2012 2401 025
8/31/2012 2351 0.34
9/1/2012 23.27 0.36
9/2/2012 2306 0.29
9/3f2012 23.39 0.38
9/4/2012 23.39 025
9/5/2012 23.22 0.40
9/6/2012 22.65 0.30
9/7/2012 2216 037
9/8/2012 21.12 0.48
9/9/2012 20487 046
9/10/2012 2084 0.22
9/11/2012 2063 035

Dsta anomalles and deviatlons;
Temperature readings from the firsl and las days of recorder deployment {prior to August 17 end after September 11, 2012 for whole tank; prior to August

19and after September 11, 2012 for hostom injection) were omitted from data analysis. The temperature recorders may have ssmpled ambient air
temperature durlng these time points. These entire days will be omitted as diurnaltemperature flucuation skew the mean daily temperature, The mean
temperature for August 17 and 18, 2012 was calculated using only the three data loggers {#1, 2, and 3} from whole tank treatments.

Itern Number ]

Page__ | of 2

Fila Folder: '%A .
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Study Number: AEH-12-PSEUDO-D4
Electron’c Lab Notebook {pages 13 & 17)

Test Attlcle: MBI 401 SDP [#f -CL 1454 (SDP)]

Artlele Lot #: 401P12163C gnd 401P12164C Mix

Data Source: File Folder: 17a Exposure Date: August 15 & 17, 2012
Forms; HOBO Quiput 'n Excel "Lake Carlus 6h whole tank”, "Lake Carlos Sh whole tank” Test Locatlon; Lake Carlos, Alsdandria, MN
"Lake Carlos 12k whole tank”; "Lake Carlos 121 bottom Injection® Traatment Type: Whele Tank and Bottom Injection
Location® NAEH-12-PSEUDO-04\Data\Hobos\Carlos and Shawana in Excel
Post-Exposure Helding Period Water Temperature
Data Logger Number Data Logger Number
Date 1 | 2 3 [ 4 Mean Date 1 | 3 4 Mean
Time (GMT-05:00) Temperature {°C) (5TD) Time (GMT-05:00) Temperature {°C} {5TD)
8/.7/2012 400 21.855 21951 22.046 §/30/2012 4.00 23.677 23.773 23.869 23.773
8/17/2012 10:00 22,429 22,621 22,238 22.61 8/30/2012 10:00 24,351 24.158 24.255 24.062 24.01
8/17/2012 16:00 23.484 23.484 23,773 (0.61) 8/30/2012 16:00 24,255 24,158 24,255 24,448 {D.25)
8/17/2012 22:00 22.429 22,525 22,525 8/30/2012 22:00 23.677 23,773 23.773 23,966
8/18/2012 4:00 21,951 21,951 22,142 ' 8/31/2012 4,00 23,196 23.196 23.292 23,581
2/18/2012 10:00 22,621 22.429 22,238 2253 83172012 10:00 23.966 23.773 23.388 22.908 23.51
£/18/2012 16:00 23.292 22,908 23.677 {0.50) 8/31/2012 16:00 23,862 23.773 23.869 24,158 {0.34)
8/18/2012 22,00 22,323 22,429 22,429 . 8/31/2012 22:00 23,196 23,292 23.388 23.388
8/19/2012 4:00 21.951 22,046 22142 22238 9/1/2012 4:00 22,908 23,004 23,004 231
8/19/2012 10:00 22.717 22.621 22,525 22333 22.59 9/1/2012 1€:00 23.581 23,196 23,196 22,908 23.27
8/19/2012 16:00 23.1 23.1 23,196 23,196 {0.39) 9/1/2012 16:00 23,581 23.869 23.966 23.869 {0.36)
8/19/2012 22:00 22.4929 22,429 22,525 22,812 97172012 22:00 22.908 23.004 231 23.186
8/20/2012 4:00 21,855 21.951 22,046 22.142 9/2/2012 4:00 22,621 22717 22.717 22,812
8/20/2012 10:00 22,525 22,429 22,333 21.951 22.38 9/2/2012 10:00 23.292 23.004 22,004 22717 23,06
8/20/2012 16:00 22717 22717 23.004 22717 {0.32) 9/2/2012 16:00 23,332 23.388 23,581 23,388 {D.28)
8/20/2012 22:00 37.333 22,429 22,429 22.525 9/2/2012 22:00 22.908 23.004 23.1 23.292
8/21/2012 4:00 22,238 22,333 22,429 22,423 9/3/2012 4,00 22,812 22,812 22,908 22.908
8/21/2012 10:00 22.812 22,525 22,429 22,429 22.81 9/3/2012 10:00 23.677 23,388 23,388 23.004 23.39
8/71/2012 16:00 23.484 23.388 23.869 23.484 {0.47) 9/3/2012 16:00 23.677 23.677 23.773 24,062 {0.38)
8/21/2012 22:00 22,717 22,717 22.812 22,908 9/3/2012 22:00 23.388 23.484 23.581 23773
8/22/2012 4:00 22,142 22.238 22,323 22,429 9/4/2012 4:00 231 23.196 23,196 23.388
8/22/2012 10:00 23,581 231 231 22717 23.0% 9/4/2012 10:00 23,484 23.292 23.186 231 23.39
8/22/2012 16:00 23,869 23.86% 23.900 23.869 {0.59) 9/4/2012 16:00 23.484 23.773 23.8G9 23.869 i0.25)
8/22/2012 22:00 23,004 23.004 231 23.1 9/4/2012 22:00 23.156 23.292 23.292 23,484
8/23/2012 4:00 22,908 22.908 23.004 23.004 9/5/2012 4:00 22,812 22.812 22.908 231
8/23/2012 10:00 23.484 231 23.1 22.525 23.37 9/5/2012 16:00 23.484 23,196 23.192 231 23.22
8/23/2012 16:00 24,062 23.869 24.448 23.581 {0.47) 9542012 16:00 23,484 23773 24,158 23.743 (0.40)
8/23/2012 22:00 23,388 23.388 23,581 23.581 9/5/2012 22:00 22,812 22.812 22.508 231
8/24/2012 4:00 23.388 23.484 23.581 23.581 9/6/2012 4:00 22,142 22,238 22,238 22,812
8/24/2012 10:00 24.255 23.869 23.869 23.484 24,18 9/6/2012 10:00 22812 271 22,621 22,429 22.65
8/24/2012 16:00 24.835 24.738 25,708 25.125 {0.64) 9/6/2012 16;00 22,908 22.812 22,508 23.388 {0.20)
8/24/2012 22:00 24.062 24.158 24,255 24.448 9/6/2012 22:00 22,525 22.525 22,621 22,717
8/25/2012 4:00 23,581 23.581 23.647 23,869 8/7{2012 4:00 21951 22,048 22,046 12.429
8/25/2012 1C:00 23.292 23.388 23,388 23.484 23.76 9/7/2012 10:00 22.812 22.621 22,525 21.855 22,16
8/25/2012 16:00 24,062 23,966 24,158 23.773 (0.27) 9/7/2012 16:00 22.333 22.238 22.333 22621 {037)
B8/25/2012 22:00 23.869 23.966 23.966 24.158 9/7/2012 12:00 21.664 21.76 2176 21.569
8/26/2012 4,00 23,484 23.581 23.677 23,388 9/8/2012 4:00 20.805 20,901 20,901 21.091
8/26/2012 10:00 23.677 23.484 23.581 237292 2303 9/8/2012 10:00 20.8%6 20.901 20.996 20,805 21.12
2/26/2012 16:00 24,641 24,738 24,931 24.835 {0.53) 9/8/2012 16:00 21.664 2176 21.855 22.238 {0.48)
8/26/2012 22:00 23,773 23.869 23.966 23.966 97872012 22:00 20.519 20.71 20.625 21.187
8/27/2012 4:00 23.677 23.677 23773 23,869 94972012 4:00 20.329 20,424 20529 20.519
8/22/2012 10:00 24.641 24,158 24158 23.773 24.39 9/9/2012 10:00 20.801 2Q.805 20,71 20,424 20.97
8/27/2012 16:00 25,222 25.028 25.513 25.222 {0.58) 9/9/2012 16:00 21.091 21.473 21.76 21.855 (0.46)
B8/27/2012 22:00 24,351 24,158 24.545 24.443 9/9/2012 22:00 21.081 21,091 21,587 21.282
§/28/2012 4:00 23.869 23.956 24.062 24.158 9/20/2012 4:00 20.615 20,71 20.805 2071
8/28/2012 10:00 24.351 23.869 23,966 23.773 24.19 9/10/201.2 10:00 20,901 209M 20,901 20.71 20.84
8/28/2012 16:00 24,545 24,541 24.738 24,545 {0.29) 9/10/2012 16:00 20.201 25,187 21187 21.282 (0.22)
8/28/2012 22:00 24.062 24,052 24,158 24255 | | _9/a0/2082 22:00 0.519 2C.615 20.71 20,71
R/79/2012 4:00 23.484 23.581 23.677 23.869 8/11/2012 4:00 20.234 2C€.329 20424 20.519
8/29/2012 10:00 24,158 23,773 23,773 23.484 4.07 9/11/2012 10:00 20,519 26,519 20,615 20.424 20.63
8/29/2012 16:00 ?4.641 24,835 25.125 24.641 (0.48) 9f11/2012 16:00 21.091 21,282 21.187 21232 {2.35)
B/29/2012 22:00 23.869 23.956 24.062 24,158 9/11/2012 22:00 20.320 2C.329 20,424 20,519
Item Number, 1 q
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Study Number; AEH-12-PSEUDO-04 Action Dete Initials

Electronic Lat: Notebook {pages 24 & 28) 4-Feb-14 TS 725

Drata Souree: Flle Folder: 17a Revised... 19-Feb-14 TS 0%
Forms: Onset HOBC Datafile output from HOBO Temperature Loggers (File Folder 18) Reviewed..| f3Fedmy | 735
{IAVAEH-12-PSEUDC-04\Data\Ho aos\Lake Shawzro HOBG Flies) Certified... [2- Jf4/i4 JE-
Ld ¥

File Name:  J\AEH-12-PSEUDO-04\Dsta Suinmaries\[Lake Shawano Lake Temperature Data Loggers.xlsx]Tenp Data

Temperature Data Loggers {HOBOs)

Test Article: MBI 401 SDP [Pseudomonas fliuorescens #f-CL 1454 (SDP]]
Article Lot #: 401P12163C and 401P12164C Mix

Expesure Date: September 6 and 8, 2012

Test Lacation: Lake Shawana, Shawane, Wi

Treatment Type: Whole Tank and Battom Injection

Data Fxplanatlon:
Upaon exposure termination on September 6, 2012 (whale tank} and September 8, 2012 {(bottom injection) at Lake Shawane, four wire mesh cages containing

tast animals were placed into Lake Shawano for a post-exposure holding period. Each cage was fitted with a HOBO temperature logger programmed to
record water temoerature every six hours (four times per day). Mean dally temperature {°C} and standard devlation were calculated from all daily

Data Logger Serfal Treatment Treatment
Number Number Lake Type Duration
1 10020137 Shawano Whele Tank 6h
2 10020138 Shawano Whale Tank Sh
3 10020134 Shawano Whole Tank 12h
4 10020136 Shawano Bottom Inhjection 12h
Mean

pate “emperature (°C) (5TD}
9/8/2012 2149 0.65
9/9/2012 20.16 0.39
9/10/2012 2085 0.78
9/11/2012 2093 0,61
9/12/2012 20.69 0.24
9/13/2012 19.81 0.39
9/14/2012 19.44 0.43
u/15/2012 19.28 0.68
9/16/2012 18.91 0.30
9/17/2012 18.96 0.49
9/18/2012 147 0.43
5/19/2012 16.20 0.09
9/20/2012 1547 0.29
9/21/2012 15.17 0.19
8f22/2012 14.3% 043
9/73/2012 13.94 0.31
9/24/2012 1341 0.15
9/25/2012 13.54 0.52
9/26/2012 14.43 0.36
8/27/2012 1433 0.37
9/28/2012 15.08 0.25
9/29/2012 15.50 0.34
9/30/2012 1502 041
10/1/2012 15.58 0.39
10/2/2012 15.81 0.33
10/3/2012 16.08 0.30
10/4/2012 1633 0.24
10/5/2012 13.58 0.67
10/6/2012 1120 0.60
10/7/2012 11.04 0.66
10/8/2012 1052 .53
o] 107 | o

Data anomalies and deviations:
Temperature reacings from the first and last days of recorder deployment (prior to September 8 and after October 9, 2012 for whole tank; prior te September

10 and after Octobar 9, 2012 for battom injection) were omitted frar data analysis. The temperature recorders may have sampled ambient air temperature
during these time points. These entire days will be omitted as diurnal terrperature flucuation skew the mean daily lemperature, The mean temperature for
September 8 and 9, 2012 was calculated using only the three data loggers (i1, 2, and 3) from whola tank treatments.

ltem Number___ 2
page_ [ of 2
File Folder: _ o
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Sty Numbper: AEH-12-PSEUDO-04
E eqtrunle Lab Notshaok (peges 24 & 23}

Data Source:

Flle Folder: 17a

Ferrrs: HOBG Output In Sxcel "Lake Shawano 6h whale tank", * Lake Shawara 9h whole tank'
"Lake Shawana 12h whole tank®, "Lake Skawanc 12h bottam injection”

Location: IAAEH-12-PSEUDC-04\Data\Hobas\Carlos and Shawaro In Excel

Post-Exposure Holding Period Water Temperature

Test Artlcle: MB| 401 SDF [Ff -CL 145A (SDP)]

Artizle Lot #: 401P12163C and 401P12164C Mix

Exposure Date: september 6 and 8, 2012
Test Lacatlon: Lake Shawano, Shawano, W)

Treatment Type: Whole Tank and Botiom Injectior

Date Logger Number Lta Logger Number
Date 1 [ 2 3 4 Mezn Date I 2 3 4 Mean
Time {GMT-05:00} o Temperature [*C} {STD) Time {GMT-05:00} Temperature [°C) {STD}
5/8/2612 3:23 21187 21,187 21,691 9/24/2012 3:23 13.461 13.461 13.365 13.554
/82012 923 20.71 2071 20.615 21.49 9/24/2012 9:23 13.173 13172 13.076 13.365 13.41
£/8/201215:23 22.429 22,429 22129 (0,65) 9/24/2012 15:23 13.461 13.461 13,365 13.365 (0.15}
9/8/2012 21:23 21,70 21,554 21.664 9/24,/2012 31:23 13.558 13.558 13.462 13.558
9/9/2012 3.23 20.51% 20.519 20519 9/25/2012 3:23 13.173 13.173 13,173 13.461
9/6/2012 923 19.567 19.472 19.472 20.18 9/25/20129:23 12.883 12,883 12.787 12.883 13.54
9/9/2012 15:23 20.329 20,329 20,234 (c.39) 9/25/2012 15:23 14.23 14,134 14.038 13.75 [052)
9/9/2012 21:23 20.329 20,424 20.234 . 9/25/2012 2173 14.038 14,134 13.942 13.947
$/10/201223:23 10.424 20,424 20.329 20.234 9/26/2012 3:23 14,491 14.517 14,421 13.846
9/10/2012 9:23 20,138 20.138 20.043 20.043 20,95 9{26/2012 9;23 14,038 14.134 13,942 13.942 14.43
5/10/2012 15:23 21.851 21.951 21,855 20.805 0.78) 9/26/2012 15:23 14.996 14.804 14.% 14.23 {0.36)
9/1C/2012 21:23 21554 21.569 21.569 22,046 9/26/2012 2123 14.709 14,709 14.613 14.709
9/11/2012 3123 20.805 20,71 01 21.187 9/27/2012 3:13 14,038 14.038 13.942 14.325
9/11/2012 3:23 20,043 20,043 19.948 20.329 20,93 9f27/2012 9:23 13.942 14.038 13.846 13,846 1£.33
9/11/2010 15:28 21.569 21.473 21473 20.424 (0.61) 9/27/2012 15:23 14.996 14.709 14,804 14325 {0.371
9/11/2012 21:23 21473 21,473 21.473 21.76 9/27/2012 2123 14,613 14,804 14.517 14517
9/12/2012 3,23 20.805 20.805 2071 21.187 9/28/2012 3:23 14,596 14.996 14.9 15.187
9/12/20129:23 20.329 2C.3729 20234 20.519 2063 9/28/2012 9:23 14.E04 14.9 14.708 14.709 15,08
9/12/2012 15:23 20.805 28.901 20.71 20.519 {0.24) 9/29/2012 15:23 15.569 15.378 15.378 149 (0.25)
9/12/2012 31:23 20.805 20.901 20.805 20.615 9/28/2012 21:33 15,187 15.282 15,187 15.187
9/13/2012 3:23 20,329 20.424 20.329 20.519 9/29/2012 3:23 15.278 15,378 15.282 15,187
9f13/20129:23 15.472 19.472 16.377 20.043 19.8% 9/29/2012 9:23 15,282 15.378 15187 15.187 15,50
9/18/2012 15;23 15,758 19,758 15.662 19.282 0.39) 9/29/2012 1523 16,141 15.951 16.046 15.569 {0.34)
5/13/2012 21:23 18.567 19.567 19.567 19,758 9/29/2012 21:23 15,378 15378 15.187 16,141
9/14/2012 3:23 18.187 19.187 19.092 19.377 /3072012 3:23 14.5 14,9 14.804 14,896
9/14/2012 9:23 18.956 18.5%6 18,901 18.901 19.44 8/30/2012 9:23 14,517 14.613 14.421 14.517 15.02
5/14/2012 15:23 15.948 20.234 19.853 19.187 {0.23) 5/30/2012 15:23 15.378 15.187 15.282 14.804 {0.41)
5/14/2012 21:23 18./58 20.043 19.758 19.567 9/30/2012 21:23 15.569 15,855 15.569 11.996
9/15/2012 3:23 19.187 19,187 19,092 15,472 10/172012 3:23 15.187 15.282 15.187 15.473
9/15/2012 9:23 18.331 18.331 18.236 12.521 19.29 10/1/2012 923 15.282 15.282 15,187 14.596 15.58
9/15/2012 15:25 19.662 20.138 19,567 18.711 {o.68) 10/1/2012 15:23 16,141 16.046 15.951 15473 (0.39)
9/15/2012 21:23 16.853 20.519 16.948 19,853 10/1/2012 21:23 16.046 16.141 15,951 15.664
9716{20123:33 197948 19858 IGA53 30,138 10722012 3:23 i5.664 15664 15565 15,664
3/16/2012 %:23 19.472 19472 19.377 19.567 19.91 10/2/2012 9:23 15.473 15.472 15.3/8 15.473 15.8%
9/16/2612 1573 20.329 20.329 20.234 19.758 (0.3C} 10/2/2012 15:23 16.237 16.046 16.046 15,568 (0.33]
9/16/2012 21:23 20.043 20.043 19.948 20.138 10/2/2012 21:23 16,332 16.332 16,237 15.855
8/17/2012 3:23 19.472 18,472 19.472 19.758 10/3/20123:23 15,951 15.855 15855 15.046
9/17/20129:23 19.082 15.092 18.995 19.187 1896 10/3/2012 9:23 15.76 15.76 15.664 15,76 16.08
9/17/2012 15:23 18.986 18.996 18.901 18.996 [0.45) 10/3/2012 15;23 16.618 16.332 16,427 15.855 [0.20)
9/17/2012 21123 18,14 18.14 18.045 18.616 10/3/2012 21:23 16.332 16,523 16,332 15.237
9/18/2012 3:23 17.284 17.234 17.189 17.855 10742012 3:23 16.237 16.332 16,237 16,237
9/18/2012 9:23 16.808 16.808 16,713 16.903 1717 10/4/20129:23 16.237 16.237 16141 15141 16.33
9/18/2012 15:23 17.76 17,76 17.665 16.713 {0.43) 10742042 15:23 16,713 16.713 16.618 16.523 (0.24)
9/18/2012 21:23 16,808 16.713 16,713 17.665 a/2012 21:23 16.046 16.046 16.046 15713
of18/2012 3:23 16.141 16.141 16.141 16.141 10/5/2012 3:23 14,421 14.421 14,325 15282
9f18/2012 9:23 16,141 16,141 16.046 16.141 L6.20 10/5/2012 9:23 13,461 13.441 13.365 13.461 13,58
9/19/2012 15:23 16.332 16.332 16.237 16.141 0,09 10/5/2012 15:23 13.461 13.461 13.365 12.9¢ [067)
/1942012 21123 16,237 16.237 16.237 16.427 10/5/2012 21:23 12,383 12,883 12,787 13.269
9/20/2012 3:23 15.855 15§55 15876 16.046 10/6/2012 3:23 11.334 11,431 11.236 12.401
9f20/2012 923 15.282 15.282 15.187 15.76 1547 10/6/2012 9:23 10.748 10,748 10,651 10.553 11,20
9/20/2012 15:23 15.569 15.473 15.473 15187 {029) 10/6/2012 15:23 12.013 12,013 11816 11236 (.60}
9/20/2012 21:33 15.187 15.187 15.091 15.282 10/6/2042 24:23 10,553 10,553 10.553 11.334
9/21/2012 3:23 15.091 15.091 15091 15081 10/7/2012 3:23 10.455 10.455 10,357 10,748
9/21/2012 923 15.137 15.187 15.091 14.996 154r 10/7/2012 9:23 10.553 10.553 10.455 10,357 11.04
9/21/2012 15123 15.569 15.473 15.473 15.378 219) 10/7/2012 15:23 12.207 12207 12,11 11.139 [0.66)
942141012 21:23 14,896 14.896 14.9 15,187 10/7/2012 21;23 11.239 11,139 11.041 11.722
9/22/2312 3:23 14.325 14,325 14,325 14.804 10/8/2012 323 10,759 10.357 10.259 10.748
9/22/2012 9:23 ‘3,75 13.75 13.654 14.038 14.3¢ 10/8/2012 9:23 9.866 9.866 9,768 9.768 10.52
842242012 15:23 14.9 14.804 14.304 13.942 {2.43) 10/8/2012 15:23 11.334 11334 11.236 10.553 (0.53)
9/22/2012 21:23 14.613 14.613 14,517 14.996 10/8/2012 21:23 10.651 10.651 10,553 11.139
9/23/2012 3:23 14.23 14.134 14.134 14.23 10/9/2012 3:23 15387 10,357 10.259 10.6521
9/23/20129:23 13.461 13.461 13.365 12.846 13,94 10/9/2012 9:23 10.063 10,063 9.965 10.259 10.07
9/23/2012 15:23 14.421 14,23 14.23 13.75 (0.31) 10/9/2012 15:23 10.161 10.161 10.063 10.063 (027
9/23/201221:23 13.846 13.846 13.75 14.3134 10/9/2012 21:23 9.768 9./68 9.669 9,571
Itern Number, L i
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Appendix 7. Spectrophotometric Summary, SAS Program,
Output and Log

item o Number  Report
Number [tem Description of Page
Pages  Number

1 Spectrophotometric Data — Lake Carlos — Whole Tank — Data Summary 3 320

2 SAS program for spectrophotometric data analysis — Lake Carlos — Whole Tank 3 323

3 SAS log for spectrophotometric data analysis — Lake Carlos — Whole Tank 8 326

4 SAS output for spectrophotometric data analysis — Lake Carlos — Whole Tank 15 334

5 Spectrophotometric Data — Lake Shawano — Whole Tank — Data Summary 4 349

6 SAS program for spectrophotometric data analysis — Lake Shawano — Whole Tank 4 353

7 SAS log for spectrophotometric data analysis — Lake Shawano — Whole Tank 8 357

8 SAS output for spectrophotometric data analysis — Lake Shawano — Whole Tank 19 365

9 Spectrophotometric Data — Lake Carlos — Bottom Injection — Data Summary 3 384
10 SAS program for spectrophotometric data analysis — Lake Carlos — Bottom Injection 2 387
11 SAS log for spectrophotometric data analysis — Lake Carlos — Bottom Injection 5 389
12 SAS output for spectrophotometric data analysis — Lake Carlos — Bottom Injection 13 394
13 Spectrophotometric Data — Lake Shawano — Bottom Injection — Data Summary 4 407
14 SAS_pro_gram for spectrophotometric data analysis — Lake Shawano — Bottom 2 411

Injection

15 SAS log for spectrophotometric data analysis — Lake Shawano — Bottom Injection 5 413
16 SAS Output for spectrophotometric data analysis — Lake Shawano — Bottom Injection 18 418
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Stucy Number: AgH-12-PSEUCO-04 Date Initials

Electronle Lab Notebook {pages 10- 12} 6-Feb-14[ TS g
Data Source: Flle Folder: 9c 23-Apr-14 KLW}LW
Forms: "Samg|e Absorbance Readlngs" Dota Sheet Reviewed.. [ FEAE [ A0/
Certiled.... g frg fn | 7a.

Flle Name: Sec filenarnes as stated befow

Spectrophotometric Data

Test Aricle: Zequanox ® (MBI-40Z 5DP)

Test Article Lot #: AD1P12163C and 401P12164C Mix
Expcsure Date: Aupust 17, 2612

lestlocation: Lake Carlos, Alexandria, MN
Traatment Type: Whale Tark

Data Explanation:
1 The aksarbance of triplicate samples of 25, 50, 103, and 200 mg/L. diluzions of & 2,000 mg/L active ingreatent (A1} stock prepaced from Analytical Stock #1 were
measuied to prepare a standard curve.
2] Standard checks ware performed at 9 and 12 hours by comparing the 25, 50, 100, and 200 mg/L (A.L} dilutions 1o the linear curve.
3) Data ¢odes used within SAS
tank = Tank ID {1 thiough )
thero = Theoretlcal or target coveentration {mg/L)
time = Sample Time {D, 1, 3, 6, 8 and 12 h after treatment)
loc = Sample Location
sus = Suspended Sample (sampled ~15 ¢m from bottom of tank)
sur = Surface Samp e
abs = measured absorbance of sample
conc = concentration {img/L), only used for standards used for regression)
4}Infarmation that s not relevant to a sample {| e, tank ID for standards; or that will be caloulated by $AS li.e., predicted concentration for standard checks and sampias)
Isdenoted by a "." In the SAS input and output files.

Data Analysls:
1} Alinear regression was completed In SAS using the abserbance values sbtained from the spectrophotometer of 3 replicate dilutions of 25, 50, 100 and 200 ma/L
Zequanox
2) Standard checks and treatment sample concaniratlons were predicted in 5AS by corparing the observed absorbances with the linear regression.
3) 1he fallowling mean trealment Concanteations were determined In SAS:
Ba) Mean {stancard deyiatlan) concertration by tank fer all sampling times
3b) Mean {standard deviation) corcentration by treatment group for all sampling times
3c) Mean (standard devlatlon) concentration by treatment g-oup and sampling times
3d) Mean (standard deviation} concent-ations for 25, 30, 100, and 200 mg/L {A.L} dilutions far all sampling times

Fila Nomas;
Spactrophoatometrie Data for SAS Tnput
INAEH-12-PSEUDO-04\Data Summaries\spaci([ake Carlos Whole Tank Spec Summary.xlsxiSpec Data for SAS

SAS Pragram/Code
IVALH-12-PSEUDD-04\SAS-Spechca-los whole water pregram file

SAS tog
INAEH-12-PSEUDO-0415A5-Specicarlas whole water [og Nle

SAS Output
IAVAER-12-PSLUDO-CA\SAS-Spacicarlos whole water results file

Data Anomaligs and Devfatlons: -
1) One exposure tank of a ditferent concentrallon and sample lacatio was sampled in triplicate to evalvate varlabllily of spectrophotometer cuilng each sampling time.
The mean absorbance of the triplicate samples was Imported Inte SAS for use In the snalysis,

2} Samples were collected by submerglng a coleclion Leaker bekow the surface the surface of each exposure tank. Care was takan to aveid foam ar partides fram surface
of water,

3) Some mean absnrbances for triplicate samples imay be recorded incorrectly on “$ample Absorbance Readlngs” data forms as proper slgnificant f gure rules may not have
been odserved. Additionally, concentrations recarded on “Sample Absorhance Readings” data forms were not used in the ar.alysis as the Inltizl finear regresslun eq.ratlon
that was used for these caleulations was derlved using rounded absorbance volues in Extel. All absorbznces and concents ations used In SAS calculations and reported
within Spectrophotometrlc Data Summary have been corrected.

Item Nupber, \ F"e Foldel':
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tank
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thero
25
50
100
200
25
50
100
200
25
50
100
200
25
50
100
200
25
50
100
200
50
50
50
100
100
100
50
50
50
100
100
160
50
50
50
100
100
100
50
50
50
100
100
100
50
50

time

o N . N N =
FODDDONRWWRWWLR R BWRBRPrRrrEs PR E R, oo 0 c 000 c o000 oo

loc

sur
sur
sur
sur
sur
sur
sUs
sus
sus
sus
Sus
sus
sur
sur
sur
sar
sur
sur
suUs

sUs
sSUs
sus
sus
sur
sur

abs
0.038
0.077
0.152
0.291
0.040
0.077
0.149
0.291
0.040
0.076
0.148
0.290
0.035
0.069
0.139
0.269
0.034
0.074
0.136
0.266
0.077
0.078
0.084
0.160
0.155
0.154
0.071
0.074
0.078
0,142
0.138
0.139
0,070
0.073
0.078
0.142
0.137
0.140
0.065
0.063
0.065
0.132
0,131
0.133
0.063
0.062
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50
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200
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100
200
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5¢
100
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50
100
100
100

50

50

50
100
100
100

50

50

50
100
100
100

50

50

50
100
100
100

50

50

50
100
100
100

WD D W O W W W 0w o, g

e el el e e el e
MM RNNRBNNRMNRDRD N

sur
sur
sur
sus
sUs
SUs
Sus
SuUS
SUS
sur
sur
sur
sur
sur
sur

5us

sUs
sus
sus
s5Us
SUs
sur
sur
sur
sur
sur
sur

0.067
0127
0128
0.129
0.063
0.061
0.065
0.126
0.126
0,426
0.059
0.059
0.063
0.126
0.122
0.124
0.058
0.057
0.062
0.124
0.121
0.118
0.060
0.058
0.062
0.125
0.120
0.120

Page 322 of 519

AE-12-PSEUDO-04

FE# e
Item No. |
Pg_%_of 2



AEH-12-PSEUDO-04
ods himl close; /* clecse previocus */
ods html; [f= cpen new */;
ods graphics on;
Dl 'LOG; CLEAR; OUTPUT; GLEAR;'; * CLEAR LOG AND OUTPUT;

FOOTNOTE? 'Performed by K. Weber SAS version ' &SYSVER &SYSTIME &SYSDATE;
options 1s=97 ps=54 formdlim='-' pageno = 1 nocenter nodats nosourcez;

titlel n=1 'Standard Curve Linear Rcgrossion and sample cencentrations’;
title2 h=1 'Study # AEH-12-PSUEDO-04';

title3 h=1 'Lake Carlos-whole wa:ier treatment';

title4 h=1 '8AS v. 8.3 Analysis completion date: 23APR2014 Analysis prepare

JrRF R R R R R A doh hh kR kAR Ak R AR AR AR KR NA R R AR AR R ARk Rk kA ek Rk kR k ko d

* SAS ver 9.3 Analysis prepared by: KLW \Vf;% Page | of _
* Analysis completion date: 23 April 2014 959&9

L L R R R R R R R T R R R S U gy

data Zeq; set carlcs.carloswhole;
run;

proc sort;

by tank time loc; run;

run;
oroc gplot data= zeq;

alot abs * cong;

run;

pro¢ reg data = zeq;

model conc = abs [edf;

output out=output cut p=predicted_ppn;
run;

proc sort;

by time tanx loc;

proc print data=output_out;

run;

data zegq2; set output_out;

if tank = "," then delete;

if time = "0" then delete;

if loc =".' then delete;

run;

proc¢ sort;

by tank loc;

run;

JEA R R AR AR R R KRR R R RN R AR R KRR AR TR A IRk R I R F T AR AR TRTRREK AR AR AR A AR AR K F bk ok $

* This procedure produces the mean concentraticns for each treatment replicat

FF#_“)¢
ftem No. 2
Pg_1 of >

Page 323 of 519



AE-12-PSEUDO-04

* by the the sampling locaticn
¥ i.e. It gives the mean concentration of each treatment tank over the entire
* locatien {i.e. surface vs suspended sampling
TR AR AR AR AR AR A AR NI N RN A RN AR R R AR AR TR E AN R KRR AR N A RT R AN AN AR AR R A AN AR AR h Ry
title "Mean treatment concentration by treatoent tank and sampling location (s
proc meens data = zeg2 mean std lclm uclm Fw=8;
by tank locg;
var predicted_ppm;
run;
prac sort;
by thero time loc;
Ilk*k*********i'kie*k*-k**************Q**k****ik********k**k*z***k***! Hhk wkok ek ok ok ok
* This procedure produces the mean concentrations for eacn treatment group oy
* by the sampling location
* l.e. It gives the mean concentration of the 3 50ppm & 100ppm treatment tank
* sampling location (surface/suspended} over the entire exposure
KAKKERRXRARAN KK A RN FAENR AR AR AR AR KRR E R A FA X RN A RN AR IR AR A AR ARAR R AR KA A A kA v e we Ak ks
title “¥ean treatment concentration by treatment group and sampling location 1
proc sort;
by thero loc time;

proc means data = zeq2 mean std lclm uclm fw=8;
by thero loc;

var predicted_ppm,

run;

data timed; set zenZ;

if time > @ then delete;

run;

proc sort;

by thero loc time;
"k******‘k***k*"rk*t*ttk*‘k***t*k***k*k**k*‘kk*i*‘ﬁ*k*‘k*t***k*t**w***k*wk********w)\
* This procedure produces the mean concentrations for cach treatment group tf
* 1.e. Mean concentration of the 3 S5Oppm & 100vpmn  treatment tanks through tr
R R R R T R R LR R g S R R R R R R R |

title "Mean treatment concentraticn by Ltreatment group and sampling location 1

proc means data = time9 mean std lclm uclm Tw=8;

by thero loc;

var predictad_ppm;

run;

data time6; set zeq2;

i® time > 8 then delste;
run;

proc sort;

page 2 __of 3 _
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o

W a2

y 2

by thero loc time; B
/*******ikiwk******r*ﬂ***w********k***ﬁ***ww*ikk***kkik**t**xkﬁﬁk**kiﬁxi*kt**i
* This procedure produces the mean cencentrations for each treatment group tb
* i.e. Mean concentration of the 3 502pm & 100ppm  treatment tanks through tr
LEE R E RS RS R LA RS RS E LR EEE LR E LR R R R R L R R e S R TR R RV R R R [y

title "Mean treatment concentration by treatment group and sampling location t

proc means data = time6 mean std lclm uclm fw=8;

by thero loc;

var predicted ppm;

run;

PR e R e T T T

* This grocedure produces tho mean concentrations for each treatment group by
* i.e. It gives the mean conc, of the 3 50ppr & 100ppm treatment tanks at ti
EEA RS SRR R AR RN ES LA R R TR R IR L R R LR R T}
title "Mean treatmert concentraticn for each treatment g-oup for each sampling
proc sort;
by there loc time;

proc means data = zeq2 mean std lcim uclm fw=8;
by thero loc time;

var predicted_ppm;

run;

data zeq3; set output_out;
if conc > 1 then delete;

if tank > 0.5 then delete;
if thero = "." then delete;
run;

proc sart;

by thero;
/txtﬁk*****h**k*kt*k*w*****t*t***k**k********k*x**xwﬂ***k**w*******‘****i***k%
* This procedure produces the mean concentrations for the standard checks for
* i.e. It gives the mean conc. of the 50ppm & 100ppm standard checks at 9 anc
EEE TR LRSS LR FERESERE RS LY R R R g g X L R L L]

title "Mean concentration for standard checks Tor all sampling times";

oroc means data = zeq3d mean std lelm uclm fw=B;

vy thero;
var predicted_ppm;
rn;
quit;
FF#_ T
ltem No. _»
Po 5 oof 3
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4 DM _0G; CLEAR; OUTPUT; CLFAR;'; * CLEAR LOG AND QUTPUT;

5

6 . FDOTNOTE1 'Performed by K. Weber SAS version ' &SYSVER &SYSTIME &SYSDATE;

WARNING: The FDOTNCTE statement is ambiguous due *o invalid options or
unquoted text.

7

g options 1s=87 ps=564 formdlim='-' pageno = 1 nocenter nodate nusource2;

9

10 titlel h=1 'Standard Curve Linear Regressior and sample concentrations';

11 title2 h=1 'Study # AEH-12-PSUEDO-04';

12 title3 h=1 'Lake Carlos.whole water treatment':

13 title4 h=1 'SAS v. 9.3 Apalysis completion date: 23APR2014 Analysis pr

14

15 ‘l*l’****k**********i****ﬂ*\k*kk******\!************k*tk*wkitt**k*k#****ﬁﬁ**i
16  * SAS ver 9.3 Analysis prepared by: KLWp*R oM Page ) of 4

17 * Analysis completion date: 23 April 2014 93$#13

18 LR LR E R R R R R R AR R R T R T R T R R LT R S R T R RVR P T PR Y
19

20 data Zeq; set carlos.carloswhols;

21 run;

NOTE: There were 74 observations read from the data set CARLOS.CARLOSWHOLE.
NOTE: The data set WORK.ZEQ has 74 observations and € variables.
NOTE: DATA statement used (Votal process time):

real time 0.01 seconds

cpu Time 0.01 seconds

22 proc sort;
23 by tank time loc; run;

NOTE: There were 74 observations read from the data set WORK.ZEQ.
NOTE: The data set WORK.ZEQ has 74 observations and 6 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds
cpu time 0.01 seconds
24
25  run;

26 proc gplot data= zegq;
27 plot abs * congo;
28 run;

NOTE: 62 observation(s) contained a MISSING value for the abs * conc request.
NCTE: 4 records written to G:\Users\klweber\gplot.png.
FR# YL

tem No. 5 _
Pg_ _of § .
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NOTE
NOTE

29
30
31
32

NOTE:
NOTE:

33
34

NOTE:
NOTE :
MOTE:

36

NOTE:
NOTE:

37
38
39
40
41

NOTE:

AEN-12-PSEUDO.04

There were 74 observations read from the data set WORK.ZEQ.
PROGEDURE GPLOT used (Total process time):

real time 0.82 seconds

cpu tine 0.50 seconds

proc reg data = zeq;

medel conc = abs Jedf;

output gutsoutput_out p=predicted_ppm;
run;

The data set WORK,QUTPUT_OUT has 74 observations and 7 variables.
PROCEDURE REG used (Total process time}):

real time 2.60 seconds
cpu time 0.62 seconds
proc sort;

by time tank logc;

There were 74 observations read from the date set WORK.OUTPUT_OUT.
The data sat WORK.OQUTPUT_OUT has 74 observations and 7 variables.
PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time D0.01 seconds

proc print data=output_out;
run;

There were 74 observations read from the data set WORK.OUTPUT OUT.
PROCEDURE PRINT used (Total procoess time):

rgal time 0.12 seconds

cpu time 0.08 seconds

data zeg?; set oudtput_out;

if tank = ".* then delete;
if time = "0' then delete;
if loc ="." then delete;
run;

Character values have been converled to numeric valuss at the places giv
{Line}: (Golumn) .

Prge ﬁi__Of,,g
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39: 11
NOTE: There were 74 observations read from the cata set WORK.OUTPUT_OUT.
NOTE: The data set WORK.ZEQG2 has 54 observations and 7 variahles,
NOTE: DATA statement used (Total process time):

real time 0.07 seconds

cpu time 0.01 seconds

42  proc sort;
43 by ‘tank loc;
44 run;

NOTE: There were 54 observations read from the data set WORK.ZEQ2.
NOTE: The data set WORK.ZEQ2 has 54 observations and 7 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds
45 I*****iﬁ*w*********i:t**-A-*****wﬁi*'&********iﬁ**********k*****i*k******ﬁiki
4h | kwkkdkdhhwkkak
48 * This procedure produces the mean concentrations for each treatment rep
46 | sampling times *
47 * by the the sampling location
471 *
48 * i.e. It gives the mean concentration of each treatment tank over the ¢
48 | the sanpling *
49 * location [i.e. surface vs suspended sampling
49 1 *
50 LR RS ER SRR R AR R R ERE RIS R R T R TR R R T TTY
50 ! ****iﬂ#*kﬁ&t**/

51 title "Mean treatment concentration by treatment tank and sampling locati
51 (surface/suspended) for all sampling times';

52 proc means data = zeq2 nean std lclm uclm fw=8;

53 by tank loc;

64 var predicted_ppm;

g5 ru;

KOTE: Thare were 54 observations read from the data sct WORK.ZED2.
NOTE: PROCEDURE MEANS uscd (Total process time):

real time 0,12 seconds

cplb time .04 seconds

58 prac sort;
57 by thero time loc;

Page > of K
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58 R e L L L L R R S T R TR R SR

58 | *FFhkkkkkhohwk

58 * This procedure produces the mean concentrations for each treatment gre

58 | sampling times *

60 * by the sampling location

60 ! *

61 * i.e. It gives the mean concentration of the 3 50ppm & 100ppm treatment
61 ! *

62 * sampling location (surface/suspended) over the entire exposure

62 | *

63 *ﬁ*ki******k**********t*ﬁt**********‘h***k*‘kk**k*****k*****k*w**********ﬁ
63 [ rk*a*iw***k*k*"

64 title "Mean treatment concentration by treatment group and sampling locat
64 | sampling times';

NOTE: There were 54 observations read from the data set WORK.ZEQ2.
MOTE: The data set WORK.ZEQ2 has 54 ohservaticns and 7 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

65 proc sort;
56 by thero loc time;
87

NOTE: There were 54 observations read from the data set WORK.ZEQ2.
NOTE: The da:a set WORK,ZEQZ has 54 observations and 7 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.07 seconds

cpu time 0.01 ssconds

68 proc mgans data = zZeg2 mean std lelm uclm “w=8;
€9 by thero loc;

70 var predicted_ppnm;

71 run;

NOTE: There were 54 observations read from the data set WORK.ZEQ2.
NOTE: PROCEDURE MEANS used (Total process time):

real time 0.09 seconds

cpu tine 0.01 seconds

72
73 data time9; set zeq2;

Page 4 __of _§
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75

NOTE:
NOTE:
NOTE:

76
77
78
78
79
79
80
80
81

81

82
a2

NOTE:
NOTE:
NOTE:

83
84
a5
86

NOTE:
NOTE:

87
88
89
g0

!

AEM-12-PSEUDO-04
if time > 9 then delete;
run;

There were 54 observations read from the data set WORK.ZEQZ.
The data set WORK.TIMES has 42 observations and 7 variables.
DATA statement used {(Total procoss time):

real time 0.01 s=conds
cpu time 0.01 seconds
proc sort;

by thero loc time;

!*k****k****t*******i***ﬁ**********i******w*****w********&******i***k*i*i

e e e o S e o e e ok o e kR R ek

* This procedure produces the mean concentrations for each treatment gre
sample logation *

* i.e. Mean concentration of ithe 3 50ppm & 100ppm treatment tanks throd

by sample location *

KREXRKE XU ARARE IR A A AKX E T A AN AR A ek bk ke bk h ek ik kb ki hdwwn wd
**k*****kw********xw*/
title "Mean treatment concentraticn by treatment group and sampling locat
exposure”;

There were 42 cbservations read from the data set WORK.TIMES.
The data set WORK.TIME@ has 42 pbhservations and 7 variables.
PROCGEDURE SORT used (Total process time):

real time 0.01 seconds

¢pu time 0.01 seconds

proc means data = time9 mean std lclm uclm fw=8;
by thero loc;

var predicted_ppm;

run;

There were 42 observations read from the data set WORK.TIMES.
PROGEDOURE MEANS used (Total process time):

real time 0.09 seconds

cpu time } 0.01 seconds

data timeB; set zeq2;
if time > 6 then delete;
run;

Page ¢ of _%
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NOTE: There were 54 observations read from the data set WORK.ZEQZ2.
NOTE: The data set WORK.TIMEG has 30 observations and 7 variables.
MOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

92  proc sort;
93 by thero loc time;

94 /*****ik****i**i********k**k***kt**ﬂ*ﬁﬁ*krt*****k**k**k****************kh
94 l KEKATAAKRARK AR R ARKN AN
95 * This procedure produces zhe mean concenzrations for each treatment gre
95 | sample location by

96 * i.e. Mean concentration of the 3 50ppm & 100ppm treatment tanks throt

96 ! by sample leocation *
[+ird IR =S R AR RN EREE R TSRS LS ARSI EREREEE ST R IR R AT AT IR RS R SRS XY

o7 ! k*k**********#***i*k*/
ek} title “Mean treatment concentration by treatment group and sampling locat
g8 | exposurg"

NOTE: There were 30 observations read from the data set WORK.TIMEB.
NOTE: The data set WORK.TIMES has 30 ohservations and 7 variables,
NOTE: PROGEDURE SORT used (Total process time):

real time 0.0% ssconds

cpu time 0.01 seconds

99 proc means dats = time6 mean std lclm uclm fw=8;
100 by thero loc;

101 var predicted_ppm;

102 run;

NOTE: Thare were 30 observations read from the data sot WORK.TIMES.
NOTE: PROCERURE MEANS uscd (Total process time):

real time 0.23 seconds

cpu time 0.03 seconds

103

104 /****k**ﬂ**k*********1******#*w*wﬂ***W*wk**ki*#****w**k****************kﬁ
104! KEXERARKRKRENRR S
105 * This procedure produces the mean concentrations for each treatment gre
1051 o
106 * i.e. It gives the mean con¢. of the 3 SOppm & 100ppm  trealtmert tanks
106! and 12h *

Page b of 4
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107 EARAKRAARKRR AR AR A AR AN AR KRN R AR R AR A Ak Ak kA w e R AR A AR AN Rk R A AR AT R AT A w kY

Q7] X rdkdokdedoekdokk |

108 title "Mean treatment concentration for each treatment greoup for each san
109 prog¢ sort;

110 by thero loc time;

111

MOTE: Input data set is already sorted, no sorting done.
NOTE: PROCEDURE SCRT used (Total process time):

real time 0.01 socconds

cpu time 0.01 seconds

112 proc means data = zeq2 mean std lclm uclm fw=8;
113 by thero loc time;

114 var oredicted_ppm;

116 run;

NCTE: There were 54 observations read from the data set WORK.ZEGE.
NOTFE: PROCEDURFE MFANS used (Total process time):

real time 0.17 seconds

cpu time 0.06 seconds

116

117 data zeq3; set output_out;
118 if conc > 1 then delets;
119 if tank > 0.5 then deleto,
120 if thero = "." then delete;
21 run;

NOTE: Character values have been converted to numeric valugs at the places giv
(Line):(Columnj,
118:4 120:12
NOTE: There were 74 observalions read Trom the dala set WORK.OUTPUT_OUT.
NOTE: The data set WORK.ZEQ3 has 8 observations and 7 variables.
NOTE: DATA statement used (Total process time);
real time 0.01 seconds
cpu time 0.01 sceconds

22
123 proc sort;
124 by thero;

125 fREEAKREERR KR KRR TR A RN R IR R LR RIRI LR hh bk deh bk kb deokk ek kA dok sk kkokk ke sk kel

126 | FkkkEER KAk Kk ke

Page ? of ?
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W o 3o

126 * This procedure produces the mean concentrations ror the s?andard chech
126! periods *

127 * i.e, It gives the mean conc. of the 50ppm & 100ppm standard checks at
1271 *

128 AR E A AR KA R R R AR R R TR R R R R ek ke kA A AR AR I RN X RAF KRR R AR AN ARK N AN RANRAK AN A

128] *xkdkmkdkdkkkkik f

129 title 'Mean corcentration for standard checks for all sampling times";

NOTE: There were 8 chservations read from the data set WORK.ZEQ3.
NOTE: The data set WORK.ZEQG3 has 8 obsarvations and 7 variables.
NOTE: PROCEDURE SORT used {[Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

130 proc means data = zeq3 mean std lclm uclm fw=B;
131 by thero;

132  var predicted ppn;

138 run;

NOTE: There were 8 observations read from the data set WORK.ZEG3.
KOTE: PROCEDURE MEANS used (Total process time).

real time 0.10 seconds
cpu time 0.04 seconds
134 quit;

FF# e
temNo. >
Pg_g of _£__
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AEH-12-PSEUDO-;

Standard Curve Linear Regreaaion amd sample concentrations O i
Stucly it AEH-12-PSUEDC-04

Lake Gorlog-whole water ireatment \LW

SAS w. 0.3 Analysis complelion date: 23APR04Y Amalyuls prepared by “ngbﬂ

W,;)DH
abs
0.20
0.29 K
0.28
0.27
0.26 4
0.25
0.24 4
0.2
0.22
0.21
0.2¢
019
0,18
047
016
018 4
014
PAK]
013
611
0.1C
0.08
0.08

0.07 *
0.08
0.05
KL B

203 g s T 1 ;

= T i T e ey 1 ¥
0 k1 10 ] 60 gl 20 0 100 110 420 130 140 160 160 7D 180 +¢0 200

Cone

Pordormad by I Webar SAS varsion 9.309:49 23APR14

Fra_4;

ltem No. _4
Pg_1__of g

file//C:/Users/lklweber/sashtim] htm 412312014
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AEH-12-PSEUDO-D

Standnrd Guryg Linear fogl amd sample

Swidy # AEH-12-PSUEDO-04

Laks Carlos-whole wate: treatment

SAS v, 9.3 Analysls completion dale: ZIARR2014 Anafysis prepnred by: KLW

The REG Procedure
Model: MODEL1
Dependant Varlahie: conc cone

Number nlObseNalions Read } 74
Numhar of Observallons Used 2]

Number ofObservulIons wllh Mfss!ny Va!ues 1! 62: .

Analys]s of Variﬂnce
i

: \)3893 53893 ° 41456.9.-.00m;
" §2.00081 . 1.20096 :

Coeff Var : 121618 .

Parameter Estimates }

i TParameter Standard‘
E DFi Est}mslsl Error- tValue | Pr > m 4

1ntercept Intercepl 1( -324187' 057901 -560 00002
ahs =abs i 1 bBIJBbWb 342(:01 20361 r10()0‘1

O

Porformed by K. Weber SAS version 9.3 09:49 23APR14

Variabia t Labnl

file:/#C:/Users/klweber/sashtmli htm
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AE-12-PSEUDC-04

gtandard Curve Linear Regrosslon and samala concanirations
Surdy i AEH-12-PSUEDC-94

Lake Gorlos-whole water trentment
SAS v, 8.3 Antalysls Gompletian date: 23APR201¢ Anmalysls prepared by: KLW

The REG Procedura
Model: MODEL
Dependent Varlakle: cone cone

Residual

Residua!

Fercent

Flt Dlagnesties for cone

N 7 o IS 2 o
I n 1- Q 4 o
» = p4¥ ° b 8. R a © [
0 = =t ® ° g0 : a
2 N R 3 4
K] & i,
o .2 o .2
2 e 4
ER ° - o 4o
T T T T T T T T T T
s0 g 150 200 50 00 180 200 Q.10 015 0.20 025 030
Predicled Yalue Predicted Value Laverage
T T 200 o
J,.rf - 02-
1- o hd
g 150 |
Hoo B
0- a2 " . S oz
o °.87 s A
q - < 100 - o B
- © a1
27 50 a
3-1° a’ poptlelfestfe
i T T T ( T 7 s
-1 ] 1 S ot 450 200 4 4 B B 10 2
Quantile Pradlsted Value Observatfors
Fli-Maan Raslduai
60 . e
100 -
Obscreations 12,
40 - . H
50 -Pafamslers 2:
iEnar DF 10
. op H ;
- @ i ase 13
0 . ‘R-Square 09988
] . i - “Adi R-Beuare 09907 -
0- T T T 3 h il T T T i ) ' e
38 2 1.2 38 Q0 04 08 00 D4 08
Res'dual Froporllon Less

file:/#C/Uscrs/klwebet/sashtm], itm

42372014
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e -
- 12-bo .
_ AESA2-PSEUDO.0 -
Residuals fer cone
T e e 2 2
o
1 o
6] 5 o
9 Q
™
5
b=l o
g 0
X
-
E
o
-3
200 - /)’
150 -
“Ohsarvalions 12, ‘
‘Parameters 2
& <Error OF 106;
] MsE 13,
100 - R-Square £.9088}
‘ Ad)R-Square L8997
a0

. : : . . .

0.05 0.10 015 0.20 025 030
abs

————— FIi 3 05% Confidonce Limilg - --- - - 95% Prediction Lin ts

Performed by K. Weber SAS version 9.3 09:49 23APR 14

file:///C:/Users/k . weber/sashtmi. htm 4/23/2014
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Page 5 of IS5

AELM2-PSEUDO. 0

Standard Curvo Linear and sample
Study i AEH-12.PBUEDO.04

Lake Carlos-whale waler trentmant

SAS v, 9.3 Analysls complatlan date: 2JAPR2014 Analyals prapared by: KLW

Obs | ank tharo | tme oo | abs {cone | predictec ppm|
25 (0038 29 23,25
50 2.077 &0 ) 50‘4555

100" 20,152 - 100 : ‘ 102.7535

2007 (0284, 200 199501

251 100400 25

-
o

50 Jaorr: 50
100 0148 100,
2000 0, 0291, 200

gw:wfw]mfuga Wi

. omol 26,
0076, &0

D0 oI Q00 OO O O

" Bt i EE P
b1 100 s 0148 100
12 © o200, 02900 200° 168,994 ¢

50 1 sur. 0077 50455
50 1 sur 0078 . 51.153

56 100 tiaw oteo 100,337

ROLAERL ; : 104,850

17 s

18 104,152

2 ez,
20
-2,

= 48303

P " g5784

3 :  esTed

25 3 s 0437 2207

kS 3 susi0s o295

wis 3 s 0078 .. 51181

“wie o s s.wsioora . slis

is . o100 A mri0da . 94380

) '.w';'g 160; 3 sus 0438 “o36en

Tatlt o0t Grauro 40692

T3z, : 50 & ) 42.657:

30,995

40492,

85324

88810

88,021

88913

fle:/C/Users/klwebcr/sashtml. him
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59

io-
4018

631
641
65 4

. fss’:ia' B

67:%
anls
R
69{‘. 7
V 70‘ 7
1iie
128
s
74; 9

9isus{0126'

9 sur 0124

12 - alls

12 sur 10,1201
12 sur 0,082

12, sur 04200 .|

6isur f0067; . 43.482
6leus 0085 . " 42.087
6 sur 0428 i eeris
T s 0183 59,508

10035

24.186
0.069

9 am 04221
9lsus 0126
oisur 0063
ol 0065, |

P

82267

eur | 38.600
12 | 8US 37.205
12 sur 37.205 |

12 sus 0,121

12 sus’ 0.062°

Performed by K. Weber SAS version 9.3 09:48 23APR14
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SAS Ourput Page 7 of 15

AEL2-PSEUDD.

Mean treatment concentration by treatment tank and sampling location (surface/suspended) for all
sampling times

The MEANS Procedure

tank=1 loc=sur

Analysis Varrabie pruductad ppm Predlcted i
Value of cone

1
| 1 Lowor 95% [ Uppor%%
Mean Std Dev ; CL for Mean 1 CL for Mean

4'2 6448 52972 36.0674 | a8 2221 ;

tenk=1 loc=sus

: Anélys]s Varia’blem;‘ predidnd_ppﬁ\ Pmd‘lctoa
. Value of cone

] ILuwar%% Uppergé%
Mean I Std Dev | CL for Maan (‘.L for Mean

4‘ 5638 3‘7\:00 . 35.5967 : 47 5310

tank=4 loc=sur
) Ana[yéis Varlahla ; prﬂerdtctvnd p;;m Predlcted |
Value of cone

Lower 95%. Upper95%
smnevfcu Mean ; CL for Mean

tank=4 loczsus

Analysls Vnriabla predictad ppm Frad]cled
Val

o t:;wer 95% Uppsr 95%
Moan | | §td Dev | CL for Mean ) GL for Mean
l -

41 2152 5 0729 33 1430 45 2873

tank=6 loc=sur
Analysis Variab!e predlcted ppm Predlcied
\ralue of cene

i Lowar 95% Upper 9"%
Mean ; sm Dav [ CL for Mean GL for Mean

91 5998 ‘10 .)415 78.5108 104 7

tank=6 loc=sus
Ana\ysls Varlable predicled ppm Pred]nled
Value of conc

: Lower 95% ' Upper 95'/-
Meﬂn Btd st CLiorMean CL.fnrMea :

88‘1130 5.6307 79, 1437 ‘3? 0823

tank=7 loc=sur

Analysis Variable ! predicted_ppm Pradicted

lile:///Ci/Users/klweber/sashtml. htm 4/23/2014
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Value uf cong 4

| Lowar 95"/‘ L!ppar 95“/.,
Mean | Std DeviCL for Mean ! CL for Mean

9.9433. 76 7431 ‘#01 4

tankw7 jocm=sus

Analysls Varlahla predlcted _ppm Predlcted :
Value of conc

1 ; Lower 95%. Uppers A
i CLfor Mean CLfcr Mean

tank=8 loc=sur

Annlys\s \Iarlable predlcled ppm Predlcled
leue of cone

. Lower 95% \ Upper 95%
Mean | Std Dev i CL. fur Muan | CL for Mean

46 1316 5 7553 37_7[}52 : 5& 5579 :

tank=8 Ine=sus

Analysis Varilable : predicted_ppm Predicted
Value of cona

I‘ Lower 95% Upper%%
Mean Std DeVI CL for Mean | CL for Mean

430303 4.90023 3500571 51.7549 ]

tank=8 |oc=sur

Analyslea Varldble predicted_ppm Predicted
. Value of conc

! T Lower 95% H Upper95%
MEan Std Dev I CL for Mean ’ CL for Mr.-nn

89 7866 5821 : 1D1 I

tank=3 locssus

Analysls.- Varlnble predicted ppm Fradlctsd '
Valua of cong

) Lowar 95%. Upper 95%‘
ld Dev | CL fur Menn i GL for Mean i

86.7182 G 3149 76.66% 96 7667

Maan

Perlotmed by K. Weber SAS version 9.3 09:49 23APR14
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SAS Cutput Page 9 0of 15

FEN-2-PSEUDG.s

Mean treatment concentration by treatment group and sampling location for all sampling times
The MEANS Procedure

thero=50 loe=sur

: Analysis Varlahle : predicted_| PI'I:IP ficted
Value of cone

] 1 Lower 95%; Uppargsv
Mean | Std Dev | CL for Mean | GL for Maan

430635' 69208  40.6705°  A7.1305:

thero=Bl log=sus
: Analysis Varlable : p d_ppm Pr
Value of conc

Lower 5% ‘}
Mean 1 Std Dev | CL for Mean

122021 4.3686 .

UPDI;I" 957;67
| CL for Maan
39.4274 44,9787

thero=100 loc=sur
Analysts Variable : predicted_ppm Predited
Value of gonc
I Lower 95% T} Upper 35%
; CL for Mean | CL for Maan |

4.9806 ' 953367 ;

i
{
i
{
1
i

thero=100 loc=sus

. Anélysis Vatable : prr‘edlcled'_pp}nrl;‘réélétred !

Value of cone |

i ‘ Lower 95% | Upper 95% |

Mean | Std Dev | GL for Mean : CL. for Mean |
87.1831 ‘ 5.1980 83.8818 90.4845

Parformed by K. Wener SAS version 9.3 09:49 23APR14
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AEF-12P

Page {0 of 15

SEUDC::

Mean treatment concentration by treatment group and samp\mg location through the 9 h exposure

The MEANS Procedura

thero=50 loc=sur

Analysls Vurlabla pradlciad ppm Predlcled I
alue of eanc

- .; g s

; Lower 95% Upper 95"
Mean i Std Dev i CL for Mean ! CL for Mean :

s 9133 41 4098 48‘9240

1hero=50 loc=sus

Analysls Variabla prpdlcted ppm Predlcled !
Value of cone i

Lower 95% | i Upper 05/’0 i
Mean : Std Dev CL for Mean ; CL for Mean | ;

4’ 6366 i 4 0178 40 54&2 46 YZJDE
thero=100 loc=sur

Analysls Yarlable : predicted_ppm Predicted |
i Value of cona

Lower 85% | Uppar 05% |
Moan | Std Doev | CL for Maan | CL for MleaanJ

19220721 9.2516 86,4190 98,1753

there=100 loc=sus

Ana\ysis Varlab!e predicled ppm Pradlcted
Value of cone

i Lower 95% | Upper 95% i
Mean | Sid Dev CL for Mean i GL fot Mﬁall

4 2148 85 9580 92 4375

Performed by K. Webar SAS version 9.3 09:49 23APR14
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SAS Quiput

Page Il of 15

REF2-PSEUDCL, y

Mean treatment concentration by treatment group and sampling location through the 8 h exposure

The MEANS Procedure
thero=50 loc=sur

Analysis Variable predlctad ppm Predicted ; :
Value oi aonG !

T - l
i ! Lower95%| Upper%%-

Mean [ Std Dev cL for Mean | CL far Mean |
51 2997

Py

T4z, 2704 5 2315
thero=50 la¢=sus

Ana!ysls Varlahle predlclsd_ppm Predrcled ﬁ
a!ue of conc i

} Lower 95% E Upper 95% |
Sid Dev : CL for Mean | CL for Mean

Cio7s0n 49 4672

ey
Meini

thero=100 loczsur
Analysia Varlabla predfcfed ppm Predlc{ad ;
Value ol genc

] Lower95% Upper 95%!
Mean | Std Dev CLf aan CLforMean;
=

1053191 87240 866132 10

thero=100 loc=sus
i Analysls Varrab\e predictad ppm Pl‘e(llr.ted 1
Valus nfcon::

Lower 95% Upper 95%
ld Dev ‘ CL fer Mean | | CL for Mean

.1005 88,2288 94,7373 .

Meal
91.4836 ;

Performed by K. Weber SAS vars'on 2.3 09:49 23APR14
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SAS Cutput

Mean treatment concentration for each treatment group for each sampling time

The MEANS Procedure

there=50 [oc=sur time=1

Analysls Variabln predl:ted ppm Prcdlctod i
\‘alue of conc

i
Lawar 95%! Upper 95"/., :

-

Analysls Varlable : pledlcmd ppm Predlcled
Vaiue of conc

r I Lower 95% | Upper 95%
Mean i Std Dev f CL for Mean | CL for Mean

45 1307 28184 4. 1295 5571519

thero=50 foc=sur fime=§

AnaIySIS Varlable predicled ppm Predlu(ed
Value uf conc

T LM;E&%. Upper 95%
Std Duv ‘ CL fer Mean | L for Mean

368061 469728

Moan

thero=50 loc=sur time=9

Analyels Varlable : pradicted_ppm Pradicted |
Valua of cu

i LowerBE%l Upper 95" !
Mean'Sld Dev; CL for Moan CL for Maa

38 832.) 1.6105 ; 34 8318 42 8332

tharo=50 loc=sur lime=12
- Analysis Varlable : predicted_ppm Predisted !
Value u!cnnc

: ! Lowcr98% | ‘ Uppor 95% |
d Dev ) CL for Mean | | L for Mean !

1.3%47 | 35.1363 ! 42,0847 ;

thera=50 loc=sus time=3

Analysis Variable : predicted_ppm Pred!ctaci !
Vatue of sonc ;

: [ Lower 95%
N'ean' Std Dev CL for Mean

41! 5956 2,4491 . 42..:118 ; o4 6794

Upper 85% -
thero=50 toc=sus time=§
Analysls Varlable ! pradicted_ppm Predicted !

Value of cone

file/fiC:fUsets/klwebet/sashtul.him
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SAS Output

- , tLower 96% | Upper 95% ;
. Maan Std Dev /1! CL fcr Mean i GL for Mean :

41 6220 0.8052 i 39 6216 43 6223

thore=50 [oc=sies thma=9

- Analysls Varlabl predloted pprn Predicted
Valus of conc

j | Lower 95% \ Upper 95%
Mean ! Std Dev CL for Mean | i CL forMean i

40 6921 1 39!-7 3?.2274 44.15555
thero=80 loc=sus time=12

Analysls Varlabfe predlcied ppm Predlctecf
Value of Gonc

Lower 95% Upper 95% i
CL for Mean i €l for Mean |

37 9027 1.8481 33 31 93 42 4860 i

Wean | i Std Dev

thero=100 lac=sur time=1

fAna[ysIs Varlable 1 predicted_ppm Predicted |
: Value of cone |

et i g e
! I Lower 95%
Mean Std Dev CL fnr Maa

CL for Mean ;
S, T ——
: 1058 22417' 100, 1113

thero=100 loc=sur time=3
Anslysis Varlable ; predicted_ppm Predicted |
Value of cenc

! i Lower95“/|E Uppar%‘%
Mean Std Dev CLforMean CLforMean

. ﬁBL 1.7650 897971 955165_

thero=100 loc=sur time=6

Valua of cone

Analys!s Varléhle : predicted_ppm Predictad

i Lower 95% ! Upper 95%
Mean ,sm Devi cL fnr Mean CL for Mnan

86 0209 0 6574 ' 84 2885 8?’ 7532 ;

thero=100 log=5ut time=9

Analysis Vardable : predicted_ppm Pradieted :
VaEue of conc :

Luwer 95%

- Mean
832314 1.3947 797667 26.6961

thero=100 loc=sur thne=i2

Analysls Varlable : predicted_ppm Predicte:
Value of conc

lile:///C/Users/klweber/sashtml.htin
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SAS Quiput

. Lower 95% Upper 35% !
_ Mean vStcl Dev' GL for Mean | CL for Mean !

O SO

TB 6034 86,6051,

thera=100 loc=sus time=3

Analysis Varlah\e p|edlnted_ppm F’redrctad
Val of conc

- R
Lowar 95% i Upper 95
H r Me:

thero=100 loc=sus tme=6

Ahalysls Variable predlcled ppm Pred\cted
Valus ofcnnc

| ! Lower 95% Upper 55% B
Mean ; Std Dev i CL for Mean CL Ior Mean J

grore0; o0 é4é7

thero=100 loc=sus time=9

Anﬂ!ysls Varlable predlcled ppm Predlcked
Value of conc

LéwerQE% | Uppar 95“/. |
Mean l Stu‘. Dev E CL fcr Mean I CL for Maan H

-84.6261 0 i
thero=100 loc=sus ine=12

Analys\s Varinbla predlcted ppm Predicted 5
Value of cohe 5

| | Lowerg5%! ! Upper 95%
Mean | ‘ Std Dev , CL for Mean ! GL for Mean !

86 3384

B1.12 1393 20021 75.042

Perormed by K. Webar SAS verslon 9.3 09:49 23APR 14
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SAS Output

Page 15 of 15

LR AZRE >f:U G-

Mean concentration for standard checks for all samplmg times

Tha MEANS Procedurs

thero=2%

Analysls Vanlalale predlctad ppm Pred\ctsd i
Value of conc

‘ ] Lower 95% | Upper 95% i

Mean Sld Dav ! CLfnrMean chor Mean'

20 &172 0 4931 15 3!68 25 2477 :

thero=50

Analys\s Uarlahle pred!cted ppm Predlctsd :

! Value ofconc !

g e r S — ;

Lower 55% i UpperQE% |
Mean | Std Dev ! CLfor Mean %CL for Mean |

e 7719§

48, 5197 z4ass 24 46?5E

thero=100

Anaiysls Varlable predlcted ppm Predicte y
Value of cone

| | Lower 95% | Uppar 95%
Mean ‘ Std Dev I €L, for Maan i Ci. for

prpory D 14793, 793545

there=200

Annlysis Varlable predlc(ed ppm Predicled
Value of conc i

e e [
Uppor 95%
CL fDr Mean

1966

Maan i Sld De
153 3 1.479

RN
‘W 0 Yo

Performed by K, Weber SAS version 9.3 08:49 23APR14 ‘}'b
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Study Number: AEH-12-PSEUDO-04 Action Date Initials

Elactronlc Lab Notebook {(pages 12 - 23) Createdun, | E-Ffeb-14[T.5 %
Data Source: Flle Folder: 11c .. 12-Feb-14|T.5 e

Forms: "Samp'e Absorbance Readings” Data Sheet, 1 LFEQ S| ~Frs

Certtied.... | 2 J#if | 37—

File Nare: Sae filenamas as stazed helow

Spectrophatometric Data

Test Artlcle: Zequanax @ {MBI-401 SOP)

Test Article Lot it: 40LPA2163C and 401P12164C Mix
Exposure Date; September 6, 2012

Test Lotatlon: Lake Shiawano, Shawano, Wl
Treatiment Typé: Whole Tank

Data Explanatia
1) The ahsorbance of triplicale samples of 25, 50, 100, and 200 mg/L dilutlons of a 2,000 mg/L active Ingred ent {A.1.) stock prepared from Analytlcal Stack #1 were
measured to prepare a standard curve.
2)standard checks were performed at 6, 9, ane 12 hours by comparing the 25, 50, 100, and 200 mg/L (AL} dllutlons to the linear curve.
3) Cata cades used within SAS
tank = Tank ID {1 through 9}
thero = Theorel'cal o target concentration [mg/L)
time = Sampla Tima (0, 1, 3, 4, 9, and 17 h alter treatment)
loe = Sample Location
sus = Suspended Sample isampled ~15 ¢m from bottom of tank)
sur =5urface Sample
abs = measured absorbance of sample
conc = concentratlon [[mgfL), anly used for standards used for regression]
4} information that Is not relevant to a sample fi.e, tank ID for standards) cr that wl | be calculated by SAS (i.2., predicted concestration for standarc checks and samples)
Is denoted by a"." in the SAS Input and output files,

Data Ang'ysls:
1) Alinear regresslon was completed in 3AS vsing the absarhance values obtained from the spectropl ctometer of 3 replicate dilutions of 25,50, 10C and 200 mgfk
Zejuanox
2] Stendad checks and treatinerl sample concentiativns were predicted It SAS by comparing the abserved absorbances with tha lIngar regrassion,
3) The followIng mean treatment concentraticns were determined in 545;
3a) Mean (standa-d deviatien) concentration by tank and location for all sampling timss
3b} Mean (standard deviatlon} concentration by treatment group and locallon for all samp Ing timos
3¢) Mean [standard deviatian) concentration by treatment group and sampling times for both locations
3d) Mean {s:andard deviation] cancentratlons for 25, 50, 100, and 200 mg/L {A.1.) dilutlons for all sampling times

File Names;
Spectrophctometrie Data far SAS Input
EVAEH-1.2-PSEL DO-04\Data Sumrrarles\spech(Lake Shawano Whole Tank Spec Summary.xisslSpec Data for SAS

545 Program/Code
EVAEM-12-PSEUDO-0415AS-Specishawano whole water program file

SAS Log
FVAEH-12-PSEUDO-041543-Specishawano whole water log file

SAS Cutput
EVAEH 12 PSEUDO-DAASAS-Specishawano whole water results file

Data Anomalies and Deviations:

1} One exposure tank of a different concentration and sample laation was sampled In tripicate to evaluate varlabllity of spectrophotoineter during each sampling Ume,
The mean absorbance of the triplicate samplas was mpotied into SAS for use In the analysls.

2} surface samples {swr) were collected by submerging a collection beaker below the surface of esch exoosure tank; suspended samples {sus) were collected ~15 em from
the expesare tank bottom lor all sampling tires,

3} some mean absorbances for triplicate samples may be recorded incor-ectly on "Sample Absorbance Readings" data forms as proper significant figare rles may not Fave
been otiservad. Additionally, cor cenirartans recarded en "Sample Absorbance Readings" data forms were not usedin the analysis a3 the inltial linear regression equalior
that was used for these calculations was derlved using rounded absorbance values in Excel. All absarbances and concentrations used In SAS calculations and reported

wiithin 3pectrophotometric Date Summaryhave been carrected,
File Folder: _\}_(,___

irem Numbar_l__
Page of o
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tank

L i~ I <) B PE RN o B Vi 6 T R N SC o Ty S UT R N 3 - HE NC R S-S UP O

thero
25
50
100
200
25
50
100
200
25
50
100
200
25
50
100
200
25
50
100
200
25
50
100
200

o

50
50
50
100
100
100

50
50
50
100
100
100

[}

50

time

wow W oW P e e
I—\I—“r-Al—‘-)—\HHHI—‘I—\D—\E—'I—‘I—‘I—‘}—‘I—’HNNNN\DLDLDKOU’!G’)O’IU\OOOOOOOOODOO

loc

sur
sur
sur
sur
sur
sur
sur
sur
sur
sus
suUs
sus
5uUs
suUs
sus

SUs
sus
sur
sur
sur
sur

abs
0.034
0.068
0.135
0.263
0.034
0.069
0.135
0.263
0.034
0.069
0.137
0.263
0033
0.068
0.13
0.247
0.033
0.063
0.127
0.248
0.035
0.068
0.129
0.249
0.000
0.001
0.001
0.061
0.072
0.067
0.144
0.150
0.132
0.c01
0.000
0.000
0.064
0.073
0.065
0.144
0.149
0.133
0.001
0.003
0.000
0059

Page 350 of 519
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25
50
100
200
25
50
100
200
25
50
100
200
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mmmubn—swmwmmwu#r—\wmmmmwuhﬁmmwmmmubﬁmmwmmmqbpmmwmm

50
50
100
100
100

[=]

50
50
50
100
100
100

50
50
50
100
100
100

<

50
50
50
100
100
100

[w]

50

50

50
100
100
100

o

50
50
50

Los.ckau:\DuJwuwmwmmwmmmmmmmmmmmmmmmmmmmwwwmwwwwwwmwwm

Sur
sur
sur
sur
sur
5Us
SUs
sus
5us
sus
sus
5uUs
sus
sus
sur
sur
sur
sur
sur

Sur
sur
sur
sus
5US
SUs
SUs
sus
Sus
Sus
sus
SUs
Sur
sur
sur
sur
sur
sur
sur
sur

SUs
Sus
sus
5us
sus
Sus

(.068
0.063
0.134
0.140
0.124
0.002
0.001
0.000
0.060
0.068
0.062
0,134
0.141
0.124
0.002
0.002
0.001
D.055
0.064
0.058
0.123
0.131
0.115
0.001
0.002
0.003
0.054
0.065
0.060
0.127
0.132
0.115
0.004
0.003
0.005
0.053
0.061
0.058
0.117
0.123
0.108
0.005
0.c04
0.004
0.053
0.059
0.055 -
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3 100 9 sus 0.119

6 100 9 sus 0.125 .
9 100 9 sus 0.108 , AEH-12-PSEUDO-04
1 0 12 sur 0.005

4 0 12 sur 0.004

7 0 12 sur 0.004

2 50 12 sur 0.051

5 50 12 sur 0.059

8 50 12 SuUr 0.056

3 100 12 sur 0.113

5 100 12 sur 0,122

9 100 12 sur 0.105

1 0 12 sus 0.006

4 o 12 sus 0.004

7 0 12 SUS 0.005

2 50 12 5us 0.053

5 50 12 5US 0.053

8 50 12 sus 0.052

3 100 i2 Sus 0.115

6 100 12 sus 0.120

9 100 12 sus 0.106

File Foider: __ 11t liem Number: __1

Page_ 4 of ¢4
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AEHI2-PSEUDO-0q

ods html clese; /* close previocus */;

ods html; /* open new */;

ods graphics on;

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

FOOTMOTE1 ‘Performed by J. Luomna SAS version ' &SYSVER &SYSTIME &SYSDATE;
options 1s=97 ps=54 formdlim='-' pageno = 1 nocenter nodate nosource?;

title1 h=1 'Standard Curve Linear Regression and sample concentrations';
title2 h=1 'Study # AEH-12-PSUEDO-04';

titled h=1 'Shawano Lake-whcole water treatment';

title4 h=1 'SAS v. 9.3 Analysis completion date: 26MAR2014 Analysis prepare

’***k**fr#***********wk******i***kk******‘h***ﬁ**k**k******i********i‘**ik**k****

* 8AS ver 9.3 Analysis prepared by: JAL §o- Page _  of _
* Analysis completion date: 28MAR2014

LEARE RS EE AR R AR EARERS ARSI RS EREl RSt TR R RS R R

data Zeq; set shawano.shawanowhole;
run;

proc¢ sort,

by tank time loc; run;

run;

proc gplet data= zeq;

plot abs * conc;

run;

nroc reg data = zeq;

model conc = abs /edf;
output out=output_out p=predicted_ppm;
run;

proc sort;

by time tank loc;

proc print data=output _out;

run;

data zeg2; set cutput_out;
if tank = "."' then deleto;
i“ tank = " ' then delete;
i* log ="." then delete;
if time = 0" then delete;
run;

proc sort;

by tank loc;

run;

JRE e e ek ek ok et ek R R R R R AR R A R R Rk R R KKK AT AR TN Hh kR

FE#_1l¢

ltem No. _ 2.
Pg_L. of 4
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ARH-12-PSELD0-04

* This procedure produces the mean concentrations for each treatment replicat
* by the the sampling location
* i.e. It gives the mean concentration of each treatment tank over the entire
* location [i.e. surface vs suspended sampling
IR R E R RS R R RS ERREE R TR RS RERERRLERES TSRS S L Y R R LR L R R TS R T )
title "Mean treatment concentration by treatment tank and sampling lccation (<
proc means data = zeq2 mean sto lelm uclm fw=8;
by tank loc;
var predicted_ppm;
run;
proc sort;
by thero time loc,
/k**k****‘x*****k****rk**kﬂ**nkt****k*****k*****k****'kk***i*********-&*********«l
* This procedure prreduces the mean cencentrations for esach treatment group ov
* by the sampling location
*“ i.e. It gives the mean concentration of the 3 control, 50ppm & 100ppm treat
* sampling location (surface/suspended) over the entire exposure
EE kR R kAR kA ko kA R A R N kA A R A AT AT AR AN AR KR E R AN R AA KRR AR AR R AR A LR R ARR A AN ARNRK S
title “"#ean treatment concentration by treatment group and sampling location f
proc sort;
by therc loc time;

proc means data = zeq2 mean std lelm uclm fw=8;

by thero loc;

var predicted_ppm;

run;

data time9; set zeq2;

if time » 9 then delete;

run;

proc sort;

by therc loc time;
I**i*k*****************ﬁ***k*******ﬁ**t**k**ﬁ***ktk**ﬁ*t**w*i*kkﬁ***k****t***i
* This procedure produces the mean concentrations for each treatment group th
* i.e. Mean concentration of the 3 50ppm & 100ppm  treatment tanks through b

KRR E AN KRR RN N C A RE AR AR Rk ko k ok hhm kR k kA ko dedk ke kd bk khdokkh ok hhhk bk dhrkdk A kR

title "Mcan treatment concentration by treatment group and sampling location t

proc means data = time9 mean sta lclm uclm fw=8;
by thero los;

var predicted_ppm;

run;

data times; set zeq2;
if time » & then dolote
run;
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prog sort;
by thero loc time;

/**k*****ktk*t***k******kk****i***k**kﬁ*t******ik*it*****«k*kt***t*ﬁr**kxi*#ki

* This procedure produces the mean concentrations for each treatment group tr
* i,e. Mean concentration of the 3 SOppm & 100ppm  treatment tanks through tt

KAKKF A IR EA AT LR F AN KL A LI AN ANRA AN AR AANFNR AR A v kbbb wdd b hdhkhk ke ok kbbb hke bk a

title "Mean treatment concentration by “reatment group and sampling location t

proc means data = time6 mean std 1¢lm uclm fw=8;
by thero loc;

var predicted_ppm;

run;

JoRokde gtk ko ek ke ko kkk ok ko k kAR kkk ek kb kukk ko wkk ok ki ok Rk wor ok ok ko ke ko ko ko W kot

* This procedure produces the mean concentrations for each treatment group by
* i.e. It gives the mean conc. of the 3 control,50ppm & 10Oppm treatment tar

KA KA KRR IR IR I AR I AR E AR A RN R R I AR A AN R R IR A AN TR AN KA AR TR R I AR TR RARAF R AT A AR R AN A IR R A

title "Mean treatment concentration for each treatment group for each sampling

proc sort;
by therc loc time;

proc means data = zeq2 mean std lclm uclm fw=8;
by thero loc time;

var predicted ppm;

run;

data zeqd; set output_out;
if conc » 1 then delate;

if tank » 0.5 then delete;
if thero = "." then delete;
run;

proc sort;

by thero;
'li:i'k*-k*ie*k***tiﬁl***w*k*‘k*k****i*iwk**f**i«-**k*w*-ﬁik*****k**Wkk****‘k***********l
* This procedure produces the mean corcentrations for the standard checks for
* i,e. It gives the mean conc. of the SCppm & 100ppm standard checks at &, 9
I s R R AR AR E RS A RS 22 R RS E SRS R EE R TR LSS SRS EA RS RS SR SRS TR RS TN ER LRSS S]

title "Mean concentration for standard checks for all sampling times';

proc means data = zcq3 mean std lclm uclm fw=8;

by thero;

var predicted_ppm;
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Fa -

run;
quit; AEH-12-PSEUDC-04

run;

FF# o

tem No. 2
Pg_ 4 of 4
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4
5
6

6 !

AEH-1Z-PEEUDO-04
DM LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

FOOTNQTE! 'Performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE

Il

WARNING: The FOOTNOTE statement is ambiguous due t¢ invalid options or

7
8
9
10
11
12
"3
14
16
16
17
18
i@
20
21

NOTE:
NOTE:
NGTE:

22
23

NOTE:
NOTE:
NOTE:

24
25
26
27
28

NOTE:

unguoted text.
options ls=97 ps=54 formdlin='-' pageno = 1 nocenter nodate nosource2;

titlel h=1 'Stancard Curve Linear Regression and sample concentraticns';
title2 h=1 'Study # AFH-12-PSUEDC-04';

title3 h=1 'Shawano Lake-whole water treatment'

titled n=1 'SAS v. 9.3 Analysis completion date: 26MAR2014 Analysis pr

J Rk ek ek g e ek ko ek ok Rk ek ek Rk R ks e ek ko ek ok Rk Wk e R Kk e R K K R

* SAS ver 9.3 Analysis prepared by: JAL Page ___ of
* Analysis completion date: 26MARPGI4 N

YL
FREE R R R R RN AN AR R AR R R A AR R A AR A AN RN R AT A AN R AR R KR AR R AR KRR AR A AR hdek D

data Zeq; set shawano.shawanowhole;
run;

There were 115 observations read from the data set SHAWANO.SHAWANOWHOLE.
The data set WORK.ZEQ has 115 ohservaticns and 8 variables.
DATA statement used (Toial process time):

real time 0.03 seconds
cpu time 0.03 seconds
proc sort;

by tank time loc; run;

There were 115 observations read from the data set WORK,ZEQ,
The data set WORK.ZEQ has 115 observations and 6 variables.
PROCEDURE SORT used (Total orocess time):

real time 0.07 zeconds
cpu time 0.01 geconds
run;

proc gplot data= zeq;
plot aks * conc;
rung

103 observation{s) contained a MISSING value Tor the abs * conc request.

FF# __I[C
ftemNo. 3

Pg_Jj of &

Page 357 of 519



NOTE:

MNOTE:
NOTE:

29
30
21
32

NOTE
NOTE:

33
34

NOTE:
NOTE:
NOTE :

35
36

NOTE:
NCTE:

37
38
39
40
H
42

4 regords written to G:\Usersi\klweberigplot.png. AEH12-PSEUDO-04

Thers were 115 observations read from the data set WORK.ZEQ.

PROGEDURE GPLOT used (Total process time):
real time 0.65 seconds
cpu time 0.49 seconds

proc reg data = zeq;

model conc = abs /edf;

output out=output_out p=predicted_ppm;
run;

The data set WORK.QUTPUT_CUT has 115 observations and 7 variables.
PROCECURE REG used (Total process time):

regal time 4.49 seconds

Gpu time 0.63 seconds
proc sort;

by time tank loc;

There were 115 observations read from the data set WORK.OUTPUT_QUT.
The data set WORK.QUTPUT_OUT has 115 observations and 7 variables.
PROGEDURE SCORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

proc print data=output_out;
run;

There were 115 observations read from the data set WORK.OUTPUT_CUT.
PROCEDURE PRINT used (Total process time}:

real time 0.15 seconds

cpu time 0.07 seconds

data zec2; set output_out;

if tank = "." then delets;
1f tank = " " then delete;
Lf loc ="." then deletes;
if tine = "0" then delete;
run;

Page 2 of 8
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AEHA2-P SEUD (3=04

NOTE: Character values have been converted to numeric values at the places giy
{Line): (Colurn).
4111
NOTE: There were 115 observations read from the data set WORK.OQUTPUT_OUT.
NOTE: The data set WORK.ZEG2 has 90 observations and 7 variables.
NOTE: DATA statement used (Total process time):
real time D0.01 seconds
cpu time 0.01 seconds

43  proc sort;
44 by tank loc;
45 run;

NOTE: There were 90 observations read from -the data set WORK,ZEQ2,
NOTE: The data set WORK,ZEQZ2 has 90 observations and 7 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time . 0.01 seconds

cpu time 0.071 seconds
46 I*********h*****k*******k*\k***k*****k****rk***********i‘*****************i
46 ! EEIEE SRS 2R RS
47 * This procedure produces the mean concentratiens for each treatment rep

47 | sampling times *

48 ¥ by the the sampling location

48 | *

49 * i,e, It gives the mean corcentration of each treatment tank over the ¢
49 'l the sampling *

50 * location [i.e. surface vs suspended sanpling

50 | *

51 2SS EE RS AL RS NSRS NSRS RS e E RS LR ARt SRR RS ENTSE]
51 | KkERARK A KK KR Ak p

52  titdle “Mean treatment concentration by treatment tank and sampling lLocati
52 | {surface/suspended) for all sampling times"”;

53 proc means data = zeg2 mean std leim uclm fw=8;

54 by tank loc;

65 var predicted_ppm;

56 run;

NOTE: There were 90 cbservations read from the data set WORK.ZEQZ2.
NOTE: PROCECURE MEANS used (Total process time):

real time 0.15 seconds
cpu time 0.06 scconds
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87
58
5%
58 |
60
80
&1
61 )
62

62 |
63

63 |
84

B4 |
65
€5

NOTE:
NOTE:
NOTE:

86
87
68

NOTE:
NOTE:
NOTE:

59
70
71
72

NOTE:
NOTE:

- e
oroc sont; ABM-12-PSEURO-04
by thero time loc;
’*kt***t*tkﬁ*k*k*t***k*k**ﬁ*k*kittiiktttk**ﬁ*ka*k*i*i*********k**#**k*t*ﬁ

FhkrAkkAkFAR AR TN

* This procedure produces the mean concentrations for each treatment grc
sampling times *

* by the sampling location
*

* i.e. It gives the mean concentration of the 3 control, 50ppm & 100ppm
*

* sampling locatien (surface/suspended) over the entire exposure
x

HEA IR KK IE R R I R R TR kb kb kv kA kb ek A ek h kA m kb ke ke kb kd kv dhhk &)
**k**ﬁ*ik*****/

title "Mean treatment concentratien by treatment group and sampling locat
samplirg times";

There were 90 observations read from the data set WORK.ZEQ2.
The data set WORK.ZEG2 has 90 observations and 7 variables.
PROCECURE SORT used (Total nrocess time):

real time 0.07 seconds
cpu time 0.01 ssoonds
proc sort;

by thero loc time;

There were 90 observations read from the data set WORK.ZEQZ2.
The data set WORK.ZEQP? has 90 ohservations and 7 variables.
PROCEDURE SORT used (Total process tima):

real time 0.01 seconds

cpu time 0,01 seconds

proc means data = zeq2 mean std lclm uclin fw=8;
by thera loc;

var predicted_ppm;

run;

There were 90 observations read from the data set WORK.ZEQ2.
PROCEDURE MEANS used (Total process time)!:

real time 0.10 seconds
cpu time 0.01 seconds

Page 1 of 8
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73
74
78

NOTE:
NOTE:
NOTE:

76
77
78
e
79
Fe:
80
80
81
81
82
82
83

NOTE:
NOTE:
NOTE:

NOTE:
NOTE:

88
89
90

I

|

data time9; set zeq2;
if time » 8 then delete;
run;

There were 90 ohservations read from the data set WORK,ZEQ2.
The data set WORK.TIMES has 72 observations and 7 variables.
DATA statemert used (Total process time):

real time 0.01 seconds
cpu time 0.01 seconds
proc¢ sort;

by tnerc loc time;

JRNRAK ARk Rk ok ko Kk k kkk kR AR R W R ke ok ek Ak ok ek ek bk k ok w ok kR kR ek R kk ok ke

whkkrkhx ko wkkakkkkow bk

* This procedure produces the mean concentrations for each treatment gre

sample leocation *

* i.e. Mean concentration of the 3 50ppm & 100ppm treatment tanks throt

by sample location *

IAERAARA R SR RS AR L RS ARl TR ER LR RS R R E AR E R LRt

Rk ek ke kb Rk Kk kK ok

title "Mean treatment concentration by treatment group and sampling locatl

exposura";

There were 72 observatiors read from the data set WORK.TIMES,

The data set WORK,.TIME9 has 72 chservations and 7 variables.
PROCEDURE SORT used (Total process time):

real time 0.01 sesconds

cpu time 0.01 seconds

proc means date = time2 mean std lelm uclm fw=8;
by thero log;

var predicted_ppm;

run;

There were 72 observations read from the data sel WORK.TIME9.
PROCEDURE MEANS used (Total process time):

resl time 0.10 seconds

cpu time 0.01 seconds

data time6; set zeq2;
if time > 6 then celete;
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21

NOTE:
NOTE:
NOTE:

92
93
94
95
26
96 |
97
97 |
98
08 !
99
99 |
100
100!
101

NOTE:
NOTE:
MOTE:

102
103
104
108

NOTE:
NOTE:

108
107
108

AEH-12-PSEUDO-04

run;

There were 90 obhservations read from the dgata set WORK.ZEQ2.
The data set WORK.TIMEG has 54 observations and 7 variables.
DATA statement used {Total process time):

real time 0.00 seconds
cpu tine 0.00 seconds
proc sort;

by thero loc time;

j‘*********k******rk******k****i********\k* ek ko hkw kb bbbk bbb bwndiks
LR AL R AR RS TS R ER LRSS

* This procedure produces the mean concentrations for each treatment gre
sample location *

* 1.8, Mean concentratior of the 3 50ppm & 100ppm treatment tanks throu

by sample location *
I TR ERT AR R R SRR R L L R R L L R R T L L F LR R TR T R Y

*ﬂ*******************/
title '"Moan treatment concentration by treatment group and sampling locat
exposure";

There were 54 observations read from the data set WORK.TIMEG.
The data set WORK.TIMEG has 54 obscrvations and 7 variables.
PROGEDURE SORT used (Total procsss time):

real time 0.01 seconds

cpu time 0.01 secands

proc means daté = time6 mean std lclm uclm fw=8;
by thero loc,

var predicted ppm;

run;

There were 54 observations read from the data set WORK,TIMEG.
FPROGEDURE MEANS used (Total process time):

real time 0.14 seconds

cpu time 0.03 seconds

JERE AR F R R AR R R AR AR AR AR AN KRR AR KR LXK AR I KRR AR KRN R AL AR R ok hwx hxn ks
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AEHA2-PSEUD0O.04
OB Hkhhmwkkwnkhdhd ke hokwknk

109 * This procedure produces the mean concentrations for each treatment gre
109! *
110 * i.e. Tt gives the mean conc, of the 3 control,sOppm & 100ppm  treatmer
110! 3, 6, 9 and 12p *

111 LA AR TR RS A R T T T R T R T R g g g R R RO

1111 #ifk'k*ﬁ***k*k****k*****/

112 title "Mean treatment concentration for each treatment group Ter each san
113

114 proc sort;

115 by thero loc time;

118

117

NOTE: Input data set is already sorted, no sorting done.
NOTE: FROCEDURE SORT used {Total process time):

real time 0.01 sec¢onds

cpu time 0.01 seconds

118 proc means data = zeq2 mcan std lelm uclm fw=8;
119 by thero loc time;

120 var predicted_ppm;

121  run;

NOTE: There were 90 observations read from the data set WORK.ZEQ2.
NOTE: PROCEDURE MEANS used (Total process time):

real tine 0.16 seconds

cpu time 0.07 secondds

122

123 data zeg3; set ocutput_out;
124 if cone > 1 tken delete;
126 1if tank > 0.5 then delete;
126 1f thero = "." then delete;
127 run;

NOTE: Character values have been converted te numeric values at the places giv
{Line): (Column).
125:4 128:12
NOTE: There were 115 observations read from the data set WORK.OUTPUT OUT.
NOTE: The data set WORK.ZEG3 has 12 observations and 7 variables,
NOTE: DATA statemont used (Total process time):
real time .01 s=sconds
cpu time 0.01 seconds
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128
129
130
131
131!
132
32!
133
133!
134
134!
135

NOTE:
NOTE:
NOTE:

136
137
138
139

NOTE:
NOTE:

140
141

:?vlé-/@
NN

AEH-12-PBE UD0-04

proc sort;
by thero;

I****xk**kﬁ***k***tt***ﬁ*w**************1********k*i***k*kk**i*******k**i

KEEXHRRAAKRRR R

* This procedure produces the mean concentrations for the standard check
pericds A

* i.e. It gives the mean conc. of the B0ppm & 100ppm standard cnecks at
*

Hh R AN kN A R A R N R AR R A R A AT A AR R A A AR A A AR AN RN AR AR A RN BRRARRRIRRN AR RN AN RN

*******t*k**k*/

title "Mean concentration for standard checks for all sampling times";

There were 12 observations read from the data set WORK.ZEQ3.
The data set WORK.ZEQ3 has 12 observations and 7 variables.
PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

proc means data = zeq3 mean std Lclm uclm fw=8;
by thero; .

var predicted_ppm;

ruan;

There were 12 observations read from the cata set WORK.ZEQ3,
PROCEDURE MEANS used (Total process time):
real time 0.10 seconds
spu time 0.03 seconds
quit;
run;
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SAS Output

Page 2 of 19

FEFI2-PSEU 000

Slandard Curve Linoor Reg and sninple
Siudy # AEH-12-PSUEDO-04

Shavrano Lake-whole water trantment

345 v. 9.1 Analysls complotion date: 20MAR2014 Analyals propargd by; JAL

tratl

The REG Procedura
Model: MODEL1
Dependent Varlable: conc cone

Numbar of Ohser\mtlons Read I118
“ Number of Dbservations Used \ 2
Number of Observntlons wlth Misslng Valuls 103 .

Anulysls of Varlance

,,,,,, e e o = w e

Sumof! Mean:

" Bource EDF Squares : Square | FVa\ua Per
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é}'n};m o T 10 17.19816 171962
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RIS R-Square aaaq ;
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Standard Curve Lineor Regl o and sample

Budy § AEH-12-PAUEDO-04

Shawsane Lake-whola water (reatment

SAS v. 9.3 Analysls complotion dalo: 26MAR2014 Analyele propared by: JAL

The REG Progedure
Model: MODEL1
Dependent Varlable: conc cone

Fit DMagnostics for cone

a 1 2 ! 2
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o o
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AEH-12-PSEUDO-04
Reslduals for cone
= B~
‘ -
L+l
[
B o
=4
@
@
X
-1 o
;2 o
o
T T g g i}
0.05 0.0 315 020 0.25
abs
Flt Plot for cone
200 -
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SParaimders 2.
“ +Errar DF 10’
g (BE 1.7198;
100 R-Square 00007
:Acl]R-Squay: D.;EBG; .
50
U
0.05 010 015 0.20 0.25
abs
w—e—— Fil 0O 85% Confidence Limits - -« - -~ 95% Prediction Limls
Peiformad by J. Luoima SAS version 5.3 07:40 26MAR14
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Study # AEH-12-PSUEDO-04
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AER-12-PSEUDO-04

Shawano Lakswhole watar froatmont
$AS v. 9.3 Analysls complollon date: Z8MARZ014 Analynis proparad by: JAL
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/:aul.

Mean treatment concentration by treatment tank and sampling location (surface/suspended) for all
sampling times

The MEANS Procedure

tank=1 log=sur

Analysls Varlabla : pradicted_ppm Predicted |
Value of cone

S
L

| Lowar 95% Upper 95%
Mean ; Std DBV CL for Mean | CL for Medn

-0.5411 1.5894 25146 1.432"
tank=1 loe=sus

Analysls Varlable : pradlclad ppm Predlcted
Ualue oi ong

-3

77‘ o i Lower 95% Uppel 95% |
Mean Sid Dev ; CL for Mean CL for Moan |

‘oomz '17976 '-23132 o 21508

tank=2 lec=sur

Analfyals Varlabla : pkedlcted pph& Pradicted :
anue of soha

. Lowor95% Upper 95%
Mean SldDev CLforMaan CLforMea i

40 3895 3 1769 36 1.1424 44 3366

tank=2 loc=s5us
Analysla Varldble pred[btod ppm Predlz:(eti ‘
: Value ui conc

: | Lowor 96% | Uppergs%'
Mean Std Dev CLforMean CLforMean.

41 1560 38 4260 45 EEED

tank=3 loc=sur

. Anal&'sis Varlable : prudicteci Vppm Predicted |
Value of cone

Lownr 95%
Mean lci Dev CL fer Mean

94.3504 @, 7468 82 2462 106 5

" Upper 95% |
L for Mean :

tank=3 loc=sus

Analysis Variable : hredlctnd ppm Predicted :
V'llue of conc

: Lowear 95% : Upper 95%
Mean Std Dev CL fm Maﬁn CL fol MEHJ!

€5.5768 U‘QZUQ Bd 4901 106 .’

fank=4 lac=sur

Analysls Varlabla : predicted_ppm Prodictod
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Value of conc

Lower 95% Uppl-‘-r 95“/.
Mpan Std Deav | i CL for l.'lﬁan CL fcr Mnan

-0..1878 O 8739 -1.4729 0‘6974

tank=4 loc=sus
Analysls Varlable : predisted_ppm Predicte
Value of cone

Lower 95% ' Upper 859
L for Mean ! GL for Mean

z 3969 1 0081

Mean EStd Dev

_-0 ec44 13711

tank=g loe=sut

Analysls Varlable : predicted_ppm Predlcled §
Value of cong

J
: Lower 95% Uppor 95% i
Maan Std Dev CL Ior Mean GL for Mean |

47 ZBTS 4 0341 42 2789 52 2969

tank=5 locssus

Analysls Variable : predteted_ppm preuictad*
Value af conc

Lcwer 95% Uppar 95“-
Mean Sld Deu GL for Mean : CL for Mean

47 2379 4.6117 53 0141

tank=6 loc=sur
Analysls \J'anab\e predlclad ppm Pred]cled I
Value o[ cone

{ VU Lowar 5% | Upper 95% H
Moan Sld Dev chnr Muan ! CL fur Mean :

997 58 90919 ﬂﬂ4268 111.(]:

tank=56 loc=sus

Analysis Variable | predigted_ppm Pl;edl-cte.d :
Valuo of conc

Lower 95% : Upper 95% :
Mean Sld Dev GL for Mean : CL ior Mean :

998691 ] 9 0143 “BS é?SS 111‘1 :

tank=7 loc=sur
Analysis Variable : predicted_ppm Predicted :
Value of conc -

, . Lower95%: Upper95% -
Mean ® Std Dev  GL for Mean : CL for Mean |

-0.6944  1.6617: 27577 i 1.3609 !

tank=7 loc=sus

Anzlysls Varlable : predicted_ppm Predicted |

Ale://C:\Users\clwebetsashtnl.him
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Value of conc i

: : Lowetss‘/o Upper95“/n
Mean Std Deav i CLlchaan CLfor Mean‘

osar1 qreas. Tz 15500

tank=8 loc=sur

Analysls Varlable : predicted_pptn Pradicted
\l’u]ue uf conc

: Lower 95% Upper 95%
Mean. Std Dev CL for Menn CL for Maan J

43,6088 3'7'1'57 sa 851 4872224

tank=8 lac=sus

Anglysls Varlabie : predicted_ppm Predicted | !
Value ol cone

4200567 9806 AA662 . ATA280
tank=% loc=sur
Analysis Varlable predlcted ppm Predlcted

alue of Geno

: Lowsrﬂs% Upper%" :
Mean SidDev CL for Mean CLforMsan

87 2957 © 8 SEQS 78 ﬁﬁﬂﬂ 97.0393 ; H

tank=9 loc=sus

Analysis Variable : predictad_ppm Predlcted ;
Value of conc :

o Lov};rvsg% Uppar 85
td Dev: CL for Mean CL fnr Mean H

87 4520 8 661? 76.6971 - 98 2069

Mean

Periormed by J, Luoma SAS version 9,3 07:40 26MAR14
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Mean treatment concentration by treatment group and sampling location for all sam plmg times

The MEANS Procedura

thero=0 loc=sur
Analysis Varfable : predicted_ppm Predlcled‘
Va!ue m’ cono

f : Lower 5% . Upper 95“/.
Mean lStd Dav Ci. for Mean CL for Moani

—3 5411 1.3213 1 2728 0. 1905

thero=0 loc=sus

Analysle Varlable : pradicted_ppm Predlctsd
val e of cone

3 Lawer 95%! Upper 95%
Mean ¢ Std Dev CL for Mean ,Cl fnr Mean

(0 4389 i 1 5555

thero=50 loc=sur

i

. :Arﬁal;s;isr \ﬂ;rial;lt; w;;e&ie{e& ppm Fréc.li.c;le.ci H

Value of eanc

Lower 95% | Upper 05% !
Maan Std Dev CL for Mean CcL for Mean .

43 7621 4 4712 41 2860 45 2382

thero=50 loc=sus

Analysls Varl;\ble pledlcled ppm Predlcled :
Valuc of cone i

J_ower 95% Upppr 95% !
Maan i Std Dev CL mr Mean CL for Menn

43 8132 4. 5758 41 2792 4Bv3471

thero=100 loc=sur

Analysis Varlabfe : predicted_ppm Predicted
Value of cone ;

i Lowev 95% Upper 95% |
Maan : Std Dev GL IorMeun CL{or Menn'

93.7383 9 9/22 BB.ZGEQ 92,3108

there=100 loczsus
Analysls Varlable : predicted_ppm Predictad :
Value uf conc I

Lower 95% Upper 5% |
Mean Std Dev CL lcr Maan CL for Mean

94 2993 9.?896 88 8750 99 7206

Performed by J. Luoima SAS versicr 9.3 §7:40 26MAR 14
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Mean treatment concentration by freatment group and sampling location through the 2 h exposure

The MEANS Procadure

thero=0 loc=sur

Analysis Variable : predloted_ppm Predicted
Value of cone '

e Lower 95% 1 li;)’[;ef 95"
Mean 'Sld Dev ! CL for Mean ) CL fur Mean

09‘15 1 1990‘ 16734- »0 1497

thero=0 loc=sus

Analysis Varlable : pradicted_ppm Predicte
Value of

Lower 95% Upper—és
Mesn | Std Dav | CLforMennICqurMaa

iy 9115= 1.3259 -1 7540 YR
thero=50 loc=sur

Analysls Varlablu pmdlclnd ppm Prodfcled
Value of cone

T Lower 95% : Upper 95%
Mean Std Dav CL fur Meah CI. for Mean

44 6946 4 3.;39 41 9285 47 4009

therosS0 loc=sus

Analysis Varlable : predicted_ppm Fredicted |
\Ialue of conc

|
[ e .

H J_ower 95% Upper 95% i
Mean Sld Dev CL fnr Mean | GL for Mean |

44 ﬁ’f)B.) 4 5464 41 8699 47 6471

thero=100 loc=sur
Analysls Varlabte : predicted_ppm Predicted
Vﬂlue af conc

Lower 95% ljpper 95% :
Mean Sld Dev CL Yor Mean CL for Mean :

96 1133 94 28 90 1074 102.1

thero=100 [oc=sus

" Analysls Variable : predic:ed ppm Predlcted
Value ufconc

: Lower 95% Upper 95%
Muan Sld Dey cL 1c.-r Mean CL for Mean '

86, 6882 9 2448 90 8143 102 6

Perforimed by J. Luoma SAS version 9.3 07:40 26MAR 14
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AZH-12-PBEUDO-04

Mean treatment concentration by treatment group and sampling location through the 6 h exposure
The MEANS Procedurs

thero=0 loc=sur

Analysis Varlabte : predicted_ppm Prodlcfed
Value of conc

pper 95"/-
Mean ! Std Dev‘ GL for Mean i Cl for Mean |

-14438° 0.7449 20164 -0 5712

thero=0 loc=sus

Analysis Var ubla pradlcted ppm Predlctad
Value of conc :

Lum}é; 95‘;/0 Upper 95‘
Mean | Sld Dev CL for Mean : : CL for Mean

-1 5290 0 8080 2. 1500 70.9079

thero=60 lag=sur

Ana'ysis Variable predlcted pprn Prodlc(ad
Value of conc

) ”L;ov;'er !!57%7 Uppe;DS%
Maan Sld De\l CL fur Mean i CL for Munn

459082 44277 42, ?354 49 0810

thero=50 loc=sus

Ana\ysis Varfable : pradicted_ppm Fredicled r
Value of cone

Lowar 856% Upper 95% |
Mean Std Dev CL fnr Mean CL fm Mean

46 2489 ! 4.1297 43 0746 49 4232

therc=100 loc=sut
Analysis Varlable : predlcled ppm Pred’lr.fed
Value of gong

; Lower95% UpperBS%‘
Sld Dev CLforM n; Cl. for Masn |

8 2820 9? 9409 105.7

Mean
99 30f1

there=100 locssus
Analysis Variable ; predlntod ppm Predicted |
Vniuc of cone

Lower 95% Uppel 95%
Mean Sld Dev (‘l {or Mn'm CL for Maan

99 7’329 0 0552 93 54‘\ 1 105.8°

Peformed by J. Luoma SAS verslon 3.3 07:40 26MAR14
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Mean treatment concentration for each treatment group for each sampling time
The MEANS Procedure

thero=0 loc=sur time=1

Analysls Variable ! predicted_ppm Predloted '
Value of :

Lower 95% | Upper B
Mean , Std Dav { CL for Msan i CL for Mea

-1.6697 ; 0A4425°  -2.9690: 07703

i

thero=0 loc=sur fline=3

Analysis VarIane predlctad ppm Predrcled
Value of conc

v e
Lower 95% | Upper 95%

Mean ‘ sm Dev L for Maan | BL fnr Mean

4. 3.)87 1. 1705 -4 2872 K 5499
thero=0 loe=sur tima=6

Analysls Variable predlctsd_ppm Predlcted
Vafue of conc 4
E Lower 95% i Upper 95% |

Mean Sﬂ! Dev L for Mean : CL. lm’ Mean

~1 1032 o 4425 2 2025 0 00385

there=0 loc=sur fitna=2

Anulysls Vnrlnbla prndlcted ppm Predlcted \
Value nf conc -

. Mean Std Dev
06853 07565 -1_2188; 2,5804

thero=0 logc=sur fime=12

Annlyslq Variab[e predinted_pprr‘ Pradicted |
Val Tconc i

Lower 95"/ Uppcr 95% i
Mean Std Dev i CL for Maa

0 9408 04425 —0 1585 20401

thero=0 Ioc=sus time=1

Analysrs Varlab [ predlc.ted ppm Predlcted :
Value of conc

Lower 95% Upper 95%
Mean  Std Dw CLfor Mean : CL forMe'm

21251 0A426° 025 10758

thero=0 loc=sus time=3

Analysis Variable : predicted_ppm Predlcted :
Value of cone

file:/C:\UsersMdwebensashiml. htm 3/26/2014
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i Lower 95% | Upper 95% }
Meﬁm ! Sid Dav: C!_ for Mean CL for Mean

1 6142 0.7665° 0, 2899

thero=0 loc=aus time=6

Analys\s Vanab!e predlcted ppm Predicted {
Value olconc

Lower95% Upperss%
Maan ! Std Dev CLfnrMenn CLforMaan

~O 8477 0.7665 -2, 751? 1 0554 :

thero=0 loc=sus fime=9

Analysls Varlahle : predicted_ppm Predicted
Value of sone.

i ‘ Lowar 95'. Upper 95%

Mean Std Dev CL for Mean | CL for Mean

09408 04425 -0.1585 o 20401v

thero=0 log=sus fime=12
Analysls Varlable ! predictad_pom Predicted
Valua of gone

: {Lower95% - Upper 95% |
Mazan ; Sld Dev 3 CL for Mean * CL for Mean ; ;

_14518° 0.7605° -04523' 53559

thero=50 loc=sur tlme=1

- Analysls Varlable ; predicted_ppm Predicted '
Value of cone !

48 7187 4 ??15

thero=50 loc=sur time=3
Analysrls Véﬁab]e 1 predicted_ppm Pradicted
Value of cone
Lower 95%
Mean | 5td Dev CL for Mea }
46 1637 3.4563 3? 5776 54 ?496 f

Upper 95%:
L. for Mean |

thero=50 focmgur t'me=6
1
Analyalq Varlable predlcled ppm Pradlctnd i
Value of conc

Lower 95"
Mean - Std Dev CL for Me

42,8423 3. 3125 34 1157

7 Upper 0‘:%
Mean |

thero=50 loc=siir tmez9

Ansalysis Variable : predloted_ppm Predicted
Value of cone H

Ale:#C:\Users\klweberisash:ml htm
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Lower 95% | Uppergs%
Mean S!cl Dev CL forMean CLforMean

41 0938 3 G°77 ’ 33 3586 48 7490

thero=50 loc=aut tlme=12
Analysls Variabla p]edlcted ppm Predlcled
Value of conc

Lower 95% ; Upper 95%!
Maan Sid Dev CL for Mean ; CL for Mean i

40,031 B 3 09?7 32, 3366 47. 7270
theto=50 lot=sus tima=1
Analysls Varlable ; predicted_ppm Predisted |
Valua of wong

‘ Lowsr 95% § Upper 5% |
Mean Std Dcv CL.for Mnan CLfor Mean :

49 2297 L 3 781(’ 39 8372 55 62.22

thero=50 loc=sus time=3

Analysts Varlable ! pradicted_ppm Predic(ed
Value of cane

L.ower 95% Upper 95%
!\.‘Isan Std Dev CL 1nr Mean i CL for Mean

46 iGS? 3 1912 38 2365 54 0910

therp=50 loc=sus time=6
)\nalgsis Varlable : predlcted_ppm Predicted
\Ialue of conc H

" Lower 85% Upporﬂ‘&%
Mean ; Std Dev CLfor Maan CL for Mean

4‘ 3:33 4 ??15 12 Bﬁﬁ.: 53 840!

thero=50 loc=sus time=0

Analysls Varlable ! predictad ppm Predictad
Valu:: of ceno

: Lower 95% : Upper 95% ; :
Std Dpv GL Vm Maan CL for Mean

4028737 2317 344703 46.1043

thero=50 locssus ime=12
Analysis Varlable ; predicted_ppm Predlcted |
Va us of nun::

Lowar 95% Upper 95%; ;
L for M

46.15625

0031y 2463 339111
there=100 loc=sur tkma=1

Analysis Variablo : predloted_ppm Predicted
Value of conc
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ok S

. Lowsr 95% | Upper 95% |
Mean Std Dev GLI’ur Mean CL fur Mean

106 5 7 0250 89 0099 123 9

thero=100 loc=sur time=3
Analysls Varlable : predicted_ppm Predicted
Value of conc

; Lower 95% i Uppar 95%
Mean ! Std Dev CL for Menn CL for' Mean

99 307‘1 8 1955 83 9167 114

tharo=100 loc=sur tima=6

Analysis Varlable ; predicted_ppm Predi;:tad
Value oi cons

Lower 95% Uppsr 95%
[H

Msan for Mean ;

92 1531

d Dev
5.7529 77 6621

there=100 loc=sur ime=9

Analysis Variable : predicted_ppm Predicted
Value oi cone

U Lower 95% ] Upper 85%
Mean.S(dDev CLforMean CLforMaan

86 5322 5.7869 72 1558 100 9

thero=100 loc=sur time=12

Analysla Varlable predlcted ppm Predlcted
Ualue ui conc

i Lower 95% | UpperQE%_
Muan td Dev CL for Mezm CLforMan :

(5 5189 BB 2943 100.7

54 4882
there=100 loc=sus time=1

Analysls V.nrlabla pradlcted ppm Predlcled 1
Value of conc

Lowar95%= Upper 4
Mean sm Deu CLforMean CLforMean

106 5 6 2740 90.8755 1220

there=100 loc=sus time=3

Ar{aiysls Varlable ; PrPd’|Ctt‘d pﬁm Predlote i
Value 01 Gohe

Lower 95% Uppm’ 95%
Mean Std Dev CL for Mean CcL forMaan

99 5626 ﬁ 5489 83 2942 115 B

thero=100 log=sus tline=8

Analysis Variable : predicted_ppm Predicte
Value of conc

file:/CA\Uscrs\klweber\sashim].btn 3/26/2014
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Lower 95% . Upper 95% !
Meaan | Std Dev CLforMaan Cl.forMea

93,1751 ; 6.696? 75.539.) 109 8

thero=100 loe=cus tima=9

Analysls Variable : predicted_ppm Predicted ;
Ualua of conc

: Lowor 85% : Upper 95%.
Mean | ! Std st CL for Mean ! CL for Msan

875542 660{!4 o 71 1379 1040

thero=100 loc=sus time=12

Analysis Variable ; pradicted_ppm Fradlicted |
Value uf cong i

Lowsr 95% | Uppl;r 85%
Mean ; Sld Dev CL for Mean ' CL for Mean !

847437 54770 71 2354 000523

Parformad by J. Luoma SAS vers on 3.3 07:40 26MAR14
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ASTI-i2-PSEUDO-04

iz {,c-‘;r Yy

Mean consentration for standard checks for all sampling times
The MEANS Procsdure

thero=25

Analysts Variable : predicted_ppm Predicted
Valua of conc

; Lower 95% . Upper 95;/”
td Dev | CL for Mean | CL for Mean |

08851 212289 266232

thero=50
Analysis Varlable : predicted_ppm Predicted ;
Value of conc :
Lower §5% i Upper 85%
Mean | Std Dev ; GL for Maan . CL. for Mean
484632 22127 42 9666 . 53.9588 .
thero=100
Analysis Varlabla : pradicted_ppm Prodicted |
Value of cong

S N ..
i i Lower95% ; Upper98%

P gtd D
962411: 1.1708

cL for Mean ; CL tor Mean |
93,3326 99,1486

thero=200

Aﬁalysis Variable : prnﬂlcted_ppm Predicted

i
Value of cone H

: T Lower95% | Upper95% |
* Mean | Std Dev: GL for Mean | CL for Mean |
. e - |

CABLY . 0./864 1858 ; 1806

Perfeimed by J, Luoma SAS version 9.3 07:40 26MAR14
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Study Number: AEH-12-PSEUDO-04 " Tadiion Date itlals

|Electronic Lab Notebook {pages 14 - 17} Created 6-Feb-14|TI5 -y

Data Scurce; File Folder: 12¢ Revised. 12-Feb-LHTS 7R

Forms: "Sample Absocbance Readings' Dara Sheet Reviewed.. |VLEERIY | Tas

Certfed.... | 2 f1afr | 4~

File Name: Ses as statec below

Spectrophotometrlc Data

Test Artlcle: Zequanox ® (MBI-401 SDP}

Test Article Lot i A01712163C and 401P12164C Mix
Exposure Date: August 17, 2012

Test Locatlon: Lake Carlos, Alexandria, MN
Treatment Type: Battom Injection

Data Explanation;
1) The absorbance of Iriplicata samples of 25, 5¢, 100, and 200 mg/L dilutions of a 2,000 mg/L active Ingredient {A 1.) stock preared from Analytical Stock HZ were
measurad ta prepare a standard curva.
2) Standard checks were performed at 6, 3,.and 12 haurs by comparing the 25, 50, 160, and 200 me/L {A..) dilutions 10 the Inear curve.
3) Data codes used withln 5A5
tank = Tank ID {1 through 9}
thero = Theoret ca: o4 target concentration {mg/L)
time = Sample Time {0, 1, 3, 6, 9, and 12 h after treatment)
lac = Sample Letation
sus = Suspended Sample {sampled ~19 em from battorn of tank)
bot = Bottom Sample (ssmpled from kottow of tank)
abs = measured absorbance of sample
onc = concentratlon {[mg/L), only used for standards used Ffor regresslon)
4) Information that Is not relevant Lo a sarnple {ie. tank ID for standards) or that will be calculated by SAS {i.e., precicted zancentration for standard chacks and samples)
Is denoted by 10 the SAS Input and output flles.

- Data Analysis;
1} Alinea* regression was completed in 5AS5 uslg the absorbance values obtalned from the speciroghotometer of 3 repltcate dill.tions of 25, 50, 100 and 200 mg/L
Zequanox
7) standard checks and treatrent sample concantratiors ware prédicted in SAS by comparing the observed ahsorbances with the lincar regression.
3) The fol owing mean treatment concentratiars were determinad in SAS:
3a) Mean [standard devlation} concentratlan by tank anc location for all sampling Umes
3] Mean {stendard deviation) conceniration by treatment group and location for all sampling times
3¢ Mean | deviation) ¢ byt group and samphng times for both lacations
3d) Mean {standard deviaden) concentrations for 25, 50, 100, and 200 mg/L [AJ.) dilut ons for all sampling Hires

Spettrophetemetrlc Data for SAS inout
J:\AEH-12-PSEL DO-04\0Data Summarlesispacy[Laka Carlos Baktom Injecticn Spec Summary.xlsxjSpec Data for SAS

SAS Program/Code
J:VARH-12-PSEUDO-0415AS-Spec\carlos injection program I'le

5A5 Log
VAEH-A2-PSEULQ-04\SAS-Specicarlos Injection log file

545 Oulput
I\RFH-12-PSFUDO-04\SAS-Specicarlos Injection results fife

Data Anomalias and Deviations;

1} Onz exposure tank of a different concentration and sample location was sampled In triplicata 1o evaluate varlabllity of spectrophotometer during each sarpling time,
The mean of the triphicates was usesd within the anglysis,

2} Suspended samples [sus) were collected ~19 zm f-om the tank bottoms far all sampling times; tank boltom thot} samples were collected at 6, 9 and 12 1) sampling
times, Test artlcle settling was obsesved In the 1 and 3 v samples resulting in lower than expected concentralions, Samples collected from the tank bottoms at 6, %and 12
heenfirmed test article settling as Irdicated by higher than expected concentrations.

3) Somz mean absorbances for wiplicate samples may be recorded Incorrectly on "Samale Absoibance Readings” data forms as proper significart flgure rutes may not bave
been ohserved. Additianally, cancentrations recorded on “Sample Absorkance Readings" data forms were not usettin the analysis as the init ol linesr regresslon equation
that vras Lsed for these calculzt'ons was derlved using rounded absorbance values in Excel. Al absorbances and concentrations used In SAS calculai'ons and reported

within Spectrophotametric Date Summary have been corracted.
Item Mumber, |
e ot File Folder:
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tank thero time loc abs conc

i 0 : 0.083 2 AEH-12-PSEUDO-04
50 0 . 0.076 50
160 ¢} 0.151 100
200 o} 0.295 200
25 (o] 0.039 25
50 o} 0.075 50
100 0 0.150 100
200 a 0.294 200
25 0 0.039 25
50 0 0.074 50
100 0 0.150 100
200 0 0.295 200
25 6 0.036
50 6 0.065
100 6 0.135
200 ) 0.270
25 9 0,033
50 9 0.069
100 9 0.135
200 9 . 0.265
25 12 . 0.034
50 12 . 0.068
100 12 . 0.135

. 200 12 . 0.265

1 50 1 sus 0.000

4 50 1 sus 0.002

8 50 1 sus 0.001

2 100 1 sus 0.009

5 100 1 sUs 0,003

9 100 1 sus 0.036

1 50 3 sus 0.001

4 50 3 sU5 0.001

8 50 3 sus 0.000

2 100 3 sus 0.001

5 100 3 sus 0.002

9 100 3 sUs 0.000

1 50 6 sus 0.005

4 50 6 sus Q.005

8 50 6 5Us 0.001

2 100 [ sus 0.006

5 100 6 sus 0.001

9 100 6 sus 0.000 .

1 50 6 bot 0171 . Page 7 _of O

4 50 6 hot 0.187 .

8 50 6 bot 0.207

2 100 6 hot ¢.430

Page 385 of 519



L R R T T L B T o R S O (o I ¥ I S - S Yo N B CC Y, T O SR T S

100
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50
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100
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100

Flle Foider:
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| 2.e

bot
hot
sus
sus
sus

sus
sus
bot
bot
bot
bot
bot
hot
sus
sus
sUS
5US
sus
sus
bot
bot
bot
bot
bot
hot

0.398
0.345
0.004
0.001
0.003
0.006
0,001
0.003
0.159
0.154
0.131
0.395
0.357
0.322
0.011
0.012
0.013
0.004
0.005
0.012
0.108
0,113
0114
0.324
0.285
0.257

Hem Numbaer:
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ods html close; /* close previous */;

ods html; /* open new */;

ods graphies on;

DM 'LOG; CLEAR; OUTPUT; GLEAR;'; * CLEAR LOG AND OUTPUT; AEH-12-PSEUDO o4

FOOTNOTET 'Performed by J. Luoma SAS version ' &SYSVER &SYSTIME &SYSDATE;
options 15=87 ps=54 formdlim='-' pageno = 1 nocenter nodate nosourcez;

titlel h=1 'Standard Gurve Linear Regressioh and sample concentrations';

title2 h=1 'Study # AEH-12-PSUED0-04';

title3 h=1 'Lake Carlos-injection treatment';

title4 h=1 'SAS v. 9.3 Analysis completion date: 30Jan2014 Analysis prepared by: JAL';

/*w*ﬁ*****wt***w*** AR AR EE R LR R R LR R L R g g R R s 2 L2 ]

* BAS ver 9.3 Analysis prepared by: JAL Page _ of *

* Analysis conpletion date: 80Jan20i4 ;ﬂr’ *

'&r*****J:*******k***'Id****'R*k*'k*'k**'A"k*ﬂk**k*****ki*t**********-ﬂk********i***ﬁ*k***l‘

data Zeq; set carlos.carlosinjection;
run;

proc sori;

by tank time loc; run;

run;

proc gplot data= zeq;

plot abs * conc;

run;

prac reg data = zeq;

model econc = abs fedT;
output cut=output_out p=predicted ppm;
run;

proc sort;

by time tank loc;

proc print data=output_out;

run;

data zsQ2; set output_out;
if tank = "." then delecto;
if loc ="." then delete;
Lf time = "0" then delete;
run;

pros sort;

hy tank loc;

rur;
‘l\‘(‘k**********************ww**k**k**************1—***********-}e**‘k**ﬂ*kw*»\'w*ki*****k**t\*kv\‘*****tikk***ii
* This procedure produces the mean concentrations for each treatment replicate over all sampling time
* by the the sampling location

¥ i.e, I1 gives the mean concentration of esach treatment tank over the entire exposure by the sampl
* location i.e. bottom vs suspended sampling (bottom sampling initiated at 6h) ]
kfckﬁ****w*kk*****k******‘kx**k*******‘k*ﬂ*k***tkk**t*'k***kik**w**k-&****k**k*********i*l**}*k**ki****ki\
title "Mean treatment concentration by trcatment tank and sampling locatlon (bottom/suspended) for al:
proc means data = zeq2 mean std lolm uclm fw=8;

by tank loc;

var predicted ppm; Page | of
run; File Folder: __1Z.L. ttem Number; %~
proc sort;
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by thero time loc;
’l*****w*w-k***w*-ki***‘i*w*ﬁ**ti*t*)\******#ktk******twwﬂﬂ******k**k**kt*k******************iu**k**w‘r‘k***w
* This procedure produces the mean concentrations For each treatment group over all sampling times
* by the sampling location
* i.e. It gives the mean concentration of the 3 50ppm & 100ppm treatment tanks by sampling location
* (bottom/suspended) over tha entire exposure
******k**-A******t*w#**l‘*****************k***tkk*k*w***k*xk*tn****k*i**********'k*k***********i‘%w***k*
title "Mean treatment concentration by treatment group and sampling location for all sampling times";
proc sort;
by there lce;
y i AEH-12-PSEUDG-04
proc means data = zeq2 mean std lclm uclm Tw=8;
by thero loc;
var predicted_ppm;
run;
/x**k*******k*ﬁ***k**k*************k***i***k*****k*****k*********k*#**#*******ti***i***k***ki***k*t**‘
* This procedurc produces the mean concentrations for each treatment group by sanpling time
¥ 1l.e. It gives the mean conc. of the 3 S50ppm & 100ppm treatment tanks at time 1, 3, 6, 9 and 12h

dedkekhokkde ek Ak kAR AR R T RN W RN KR A h Rk kR kK kA WAk R R A A A AR KR AR R A A A AR R R A R RN R kR KRR AR AR ARk d ket

title "Mean treatment concentration for each treatment groun for each sampling time";

proc sort;
by therc time loc;

proc means data = zec2 mean std lclm uclm fw=8;
by thero time loc;

var predicted_ppm;

run;

data zeq3; set ocutput_out;
if coenc > 1 then delete;

if tank > 0.5 then dalete;
iT thero = ".* then delete;
run;

proc sort;
hy thero;
Iw*k*hk*****it*k**ﬁxk**k**k*ﬁ**i*i***k***i**r**tgwtt#**t**k*w*t****‘k*ﬁ******w*k***i**‘kﬁ********k*****i;
* This procedure produces the mean concentrations for the standard checks for all time periods
* i.e. It gives the mean conc. ¢f the &0ppm & 100ppm standard checks at 9 and 12h
*tk**********k**w*w****'h***k*'k***#t‘kk*k*****k********#**le-k-kk**************‘k*k*******ﬁ*k*kkkt*h**k*iwl
title "Mean ccncentration for standard checks for all sampling times';
proc means data = zeq3 mean std lelm uclm fw=8;

by thero;

var predicted_ppm;

it il

q B J A 2 2_

run; . 4 Page of _—
File Folder: __| -C ltom Number: =
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109
10
T

112
113
114
15
116
117
118
119
120
121
122
123
124
125
128

NOTE:
NOTE:
NQTE:

127
128

NOTE:
NOTE:
NQTE:

129
130
131
132
133

NOTE:
NOTE:

NOTE:
NOTE:

134
i35
136
137

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

FOOTNOTE1 'Pertormed by J, Luoma SAS version ' &SYSVER &3SYSTIME &SYSDATE;
WARNING: The FOOTNOTE statement is ambiguous due to invalid options or unquoted text.

EH

options 1s=97 ps=54 formdlim='-' pageno =

titlel h=1

title2 h=1 'Study # AEH-12-PSUEDQ-04";

titled h=1 'Lake Carlos-injection treatrent';
]

titled h

1 nocenter nodate nosource2;

'SAS v. 9.3 Analysis completion date:

AEH-12-PSEUDC-04

'S8tandard Curve Linear Regression and sample concentrations';

30Jan2014  Apalysis prepared by: JAL':

/*k*ﬁki**i*kttittt*kik*ﬁ***k**k*****ﬁ?***k**k****i************k**k**********kki*

* BAS ver 9.3 Analysis prepared by:
* Analysis completion date: 30Jan2014

Page __ of *

*

********k****k**k**k*k******i****k**k********k********k*tkﬁ***k*****ﬁﬂ**k**t***l

data Zeq; set carles.carlosirjection;
run;

There were 73 observations read from the data set CARLOS.CARLOSINJEGTION.
The data set WORK.ZEQ has 73 observations and 6 variables.

DATA statement used (Total process time):

0.01 seconds
C.07 seconds

real tinme
Cpu time

proc sort;
by tank time loc; run;

There were 73 observations read fron the data set WORK.ZEQ.
The data set WORK.ZEQ has 73 observations and é variables.

PROCEDURE SORT used (Total process time):

0.00 seconds
Q.01 seconds

real tiie
cpu time

run;
proc gplot data= zZeq;
plot abs * congc;

run;

61 observation(s) contained a MISSING value for the abs * conc request,

4 records written to C:\Users\JLUOMA\gploti.png.

There were 73 observations read fTrom the data set WORK.ZEQ.

PROGEDURE GPLOT uscd (Total process time):

0.26 seconds
0.25 seconds

real time
cpu time

proc reg data = zeq;
nedel conc = abs Jedf;
output out=output_out p=predictod_ppm;
run;

File Folder: ___ 12 & ltemn Number:

3 Page | of _5
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NOTE: The data set WORK.QUTPUT_OUT has 78 observations and 7 variables.
NOTE: PROCEDURE REG used (Total process time):
real time 1.04 seconds

cpu time 0.42 seconds AEH-12-P8HUD0-04

138 proc sort;
139 by time tank loc;

NOTE: There were 73 observations road from the data set WORK,OQUTPUT_CUT.
NOTE: The data set WORK.OUTPUT_CUT has 73 chservations and 7 variables.
NOTE: PROGEDURE SORT used (Total process time}:

real time 0.00 seconds

cpu time 0.61 seconds

140 prec print data=cutput_out;
141 run;

NOTE: There were 73 observations read from the data set WORK.OQUTPUT OUT,
NOTE: PROCEDPURE PRINT used {Total process time):

real time 0.04 scconds

cpu Time 0.04 seconds

142 data zeg2; set output_out;

143 if tank = "." then delete;
144 if loc ="." ther delete;
145 if time = "0" then delete;
146 run;

NOTE: Character values have been converted to numeric values at the places given by:
(Line):{Column).
145:11
NOTE: There were 73 observations read from the data set WORK.OUTPUT_OUT.
NOTE: The data set WCRK.ZEQ2 has 49 observaticns and 7 variables.
NOTE: OATA statement used (Total process time):
real time 0.00 seconds
cpu time 0.01 seconds

147 proc sort;
148 by tank loc;
149  run;

NOTE: There were 49 observaticns read from the data sef WORK.ZEQ2,

NOTE: The data set WORK.ZEQ2 Fas 49 observations and 7 varianles.

NOTE: PROCEDURE SORT used (Total process time):
real time 0,00 seconds -
cpu time 0.01 seconds Page Z_of 5

I AR A LALLM LALLM AR A LA LR SR REREEAREEEEEAREEEEEEELIETE TR TR LT EETE TR T L R TR

1EQ| #*rAmkmhkhkrAntt
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151 * This procedure produces the mean concentrations Tor each treatment replicate over all
161! samplirg times *

152 * by the the sampling location LA P

1oa1 . AEH-12-PSEUDO-(4

153 * i.e. It gives the mean cencentration of each treatment tank over the entire exposure by
153! the sampling * :

154 * lecation [i.e. bottom vs suspended sampling (bottom sampling initiated at 6h)}

164! *

155 AR R L R R T L e L R L E R R L E T L L DL R u

1hh] *FERIRKRRRR ki(‘k’l

166 title “Mean treatment concentration by treatment tank and sampling locaticn
186! (bottom/suspended) for all sampling times";

157 proc means data = zeg2 mean std lelm aclm Tw=8;

168 by tank loc;

158 var predicted_ppm;

160  run;

NOTE: There were 49 observations read from the data set WORK.ZEQZ.
NOTE: PROCEDURE MEANS used (Total process time):

real time 0.04 seconds

cpu time 0.03 saconds

181  proc sort;
162 by thero time loc;

163 /***k*t*i***i***k*k**Ir***i****'k****t'k'**i******************i‘*'k\k**#‘A*k*‘k***k**k***w*\k**kl*ti*\k*

1B WhkHkhAkAhkk Rk

164 * This procedure produces the mean concentrations for each treatment group over all

1641 sanpling times *

168 * by the sampling location

1651 *

166 * i.e. It gives the mean concentration of the 3 50ppm & 100ppm treatment tanks by sampling
166! location *

167 * (bottom/suspended) over the entire exposure

1671 *

168 R R e g R g A o A R A A,

168! *******k*wk***l

188  title "Mean treatment concentration by treatment group and sampling location for all
1691 sampling times";

NOTE: There were 49 observations read from the data set WORK.ZEQ2.
NOTE: The data set WORK.ZEQZ has 49 observations and 7 variables.
NOTE: PROCEDURE SORT uscd (Total process time):

real time 0.01 seconds

cpy time 0,01 seconds

170 proc sort;
171 by thero loc;
172
MOTE: Thore were 49 chservations read from the data set WORK.ZEQZ2. Pﬂge--éi_.°'..$§___
NOTE: The data set WORK.ZFEQZ has 49 ohservations and 7 variables.
NOTE: PROGCEDURE SORT used (Total prcocass time):
real time 0.00 seconds
cpu time 0.00 scconds

Page 391 of 519



173
174
175
178

NOTE:
NOTE:

177
1771
178
1781
179
179!
180
1801
181
i82
183
184
185
186

NOTE :
NOTE:
NOTE:

187
188
189
190

NOTE:
NOTE :

191
192
193
194
195
196

MOTE:

proc means data = zeq2 mean std lclm uclm Tw=8;
by thero loc; ' . -
var predicted_ppn; AEH-12-PSEUDD-04

run;

There were 49 ohservations read from the data set WORK.ZEQZ.
PROCECURE MEANS used (Total process time):

raal time 0,04 seconds

cpua time 0.00 seconds

I**k*s***k*k**********#‘l*****J:*******k***ﬁ**ﬁ**i«*w***i**i**"kk***t********:\'***R***‘k****k*w***

koW kR ko kR W Rk %

* This procedure produces the mean concentretions for each treatment group by sampling time
*

* Ll.e. It gives the mean conc. of the 3 50ppm & 100ppm  treatment tanks at time 1, 3, 6, 8

and 12h *

L R S R e e T R R L Rl L T LT T

*********N**k*/’

title 'Mean treatment concentration for each treatment group for easch sampling time";

proc sort;
by thero time loc;

There were 49 observations read from the data set WORK.ZEQ2.
The data set WORK.ZEQ2 has 49 observations and 7 variables.

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

proc means data = zeq2 mean std lclm uclm fw=8;
by thero time loc;

var predicted_ppm;

run;

There were 49 observations read from the da*a set WORK.ZEQ2.
PROGEDURE MEANS used (Total process time):

real time 0.07 seconds

cpu tine 0.04 soconds

data zeq3; set oulpul_out;
if conc » 1 then delete:

if tank > 0.5 then delete;
if thero = '.* then delete;
run;

Page o of 5

Gharacter values have been converted to numeric values at the places given by:
{Line): (Calumn}.
194:4 196:12
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NOTE
NOTE:
NOTE:

197
188
199

2001
201
201!
202
202l

203!
204

NOTE
NOTE:
NOTE:

205
206
207
208

NCTE:
NOTE:

209
210

There were 73 observations read from the data set WOAK.OUTPUT_OUT.

The data set WORK.ZEQ3 has 12 observations and 7 varizbles.

DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds f““t-;,:‘H“"jZ“PSVEUE)O--OZ}
proc sort;
by therg;

P R e R R R R T R T L e Ll e L T T e,

ARKAAF ATk Ak

* This procedure produces tre mean consentrations for the standard checks for all time
pariods *

* i.e. It gives the mean conc. of the 50ppm & 100ppm standard checks at @ and 12h
*

****k**k*kt**i*k***ﬁ*tﬁ*t***ﬂ*W?******kﬁ*kk*k**k*******************************k**k*wk*ﬁ***

k*t*****k*****l

title "Mean concentration for standard checks for all sampling times";

There were 12 observations read from the data sel WORK.ZEQ3.
The data set WORK.ZEQG3 has {2 observations and 7 variables.
FROGEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0,01 seconds

proc means data = zeg3 mean std lclm ucim fw=8;
by thero;

var predicted_ppn;

run;

Therc were 12 observations read from the data set WORK.ZEQ3,

PROCEDURE MEANS used (Total process time):
real time 0.04 seconds

cpu time 0.04 seconds
quit;

run;

,/EJﬂw
i

File Folder: __ [2C ltem Number: 3 .
Paga_ 5 of 5
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SAS Output

abs

Standard Curve Linear Regreaslon and snomple concentrations
Study # AEH-12-PSUEDO-04
Laka Carlas-Injection treatment

Page 1 of 13

AEH-12-PSEUDO-04

SASv. 9.3 Abmlysie complotion deter 30Jan2014 Analyais propared by: JAL j] -

044
0.43
D.4C |
138
1,38
0.34
0.32
0.30
0.28
0261
0.24
0.22
0.20
i8]
016+
0445
012
0.40
0.06 4
0.08
[T
0,02 ]
0.0

T T Ty

Pl 30 40

Flle Folder:

50

1 T  Raaanat [ERELIRS S s el B o o r

60 70 8¢ 80 100 fi0 120 130 140 {50
conc

Parformed by J. Luoma SAS varsion 9.3 08.07 30JAMI4

12e

lkem Number: ’_—f

file://CaUsers\ILUOMA'\sashiml [ hitm
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SAS Output

Page 2 of 13

AEH-12-PSEUDO-04

Slandard Gurve Linear Regregslion and sample conceniralions

Sludy # AEH-12-PFSUEDO-D4

Laka Carles«injection reaiment
SAS v. 0.3 Analysis complafion dale: 30Jan2014 Anclysis preparsd by: JAL

The REG Procedure
Madel: MODEL1

Dependent Variabla: cone conc

- Number of Observations Read

73

- Number of Observaticns Usad

12

 Number of Observatlons with Missing Values

Analysls of Varlence

Source DF

Sumof| Mean

Squares | Square | F Value | Pr>F

Model 1

53901! 539011 95117.6 | <.0001

Error 710

566674 | 056667 |

Corracted Total ‘ 1

53006 '

Root MSE

Dependent Maan | 93.75000

‘ 0.75278 | R-Square

| 0,939

Adj R-Sq | 0.0999

Coeff Var

0.80298 |

-

Farameter Estimates

Variable

Label

OF | Esthmate

FParamater | Standard

Error

t Value

Pr>t)

Intercept

Intercept| 1| -1.77327

0.37836

abs abs

683.52083 . 2.21620

-1.691 0.0009

o
30841 ; <0001

Performed by J. Luoma SAS verslon €.3 08:07 30JAN14

file: #C\Users\IT.UOMA\sashiml | htm
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SAS Output

Page 3 of 13

- .
AEH-12-PSEUDC.04
Slandard Gurye Lincar Regrassion and sample coheanirations
Study # AEH-12-PSUEDO-04
Laks Garlos-Injactian trealeient
SAS v, 9.3 Analysis completion date: 20Janz014 Anatysls prepared bys JAL
The REG Procedure
Model: MODELA1
Dependent Variable: conc cone
Fit Diagnestics for conc
2 0 2 C
o 4 o o
N B 14
- 05 a = o 2 o
3 [ o 1) o ] [T} 0 o
o 09 T 0 = 0-
w @ 2 o ? o
@ . w {4
w 0% o oo o o],
-1.0
-2 -2
A5 @ o
T T T T T T T " SUE 1 T T
50 100 150 200 54 100 180 200 040 045 0.20 €.25 030
Predizled Yalus Predicled Value Lavarage
" 200 - ]
104 / 034 1
054 / 150 ~ -
ko y / o
3 0o- vopEe ] y & 021
" o
] us 4 S 100 o 3
o 4 e I
104 50 /
asfo e 0 ALNAN
T 7 T T T T T T T T T T T
1 o 1 80 100 150  =0q 2 4 8 B 10 12
Prad'sted Yalue Obsaryation
S0 T =TT Flt-Maan Residual
20 100 4 xa |
P
T iObservetions
g5 30- - i
[ 50 aarsmetars 2
g P '
2 o - . P iError 37 10,
o i} oD Ivee 05667 |
104 - R-Square 086951
] i -50 -1 oa “Ad| R-Sepsre 05995
nd - - LR S— [iicbing R
-2 -04 1.2 00 04 05 00 04 0.8
Resldual Proportion Less
file://CAUsersJLUOMA\sashim! 1. htm 1/30/2014
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SAS Output

| Reslduals for cone

Paged of 13

AEH-12-PSEUDO-04

| ° n
1.0
[e]
05 o
s o
w 086 -
3
3
3 [e]
o
05
a
v1 U -
15 °
Ll T T T T T
008 0.1¢ 015 0.20 0.25 0.30

200 |

150 -

[Ohservntions 42"
!Parammers 2f

g 1Error DF 10:
s 'MSE 0.5667 ,

100 - iRSqumre 09998

(AdR-Syusre €.9990°

T T T - ] I’
0.35 010 015 0.2C D.25 0.30
abs
Fil D 95% Goniidence Limis

< 6% Prediction Limit .

Performad by J. Luoma SAS version 9.3 08:07 30JAN14

lile:///CAUsers\ILUOM Alsashimil ] htm
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SAS Ou

itput

Page Sof 13

AEH-2-PSEUDG-04

SHtanzdard Curve Lineur Reg
Study if AEH-12.PSUEDO-04
Lala Carlos-fnjection trealment
SAS v. 9.3 Anolysls completion dato: 30Jan2044 Analysls prepared by: JAL

and sample

{0ps [ tonk | thro | thmo I | abs | conc | reditoe_po |
i 1 P H | .
Loz W‘ T : 24,854
3. os ol T wams
al. e o). 101,440
A T . 199863
8. ; 25| 0. 24,884
7] s ol oors) 4o e
8| fwo of sl 00| tooree
9l 200 o], cze4| 200 199.184
e 25 of. |00 25 24,884
1. 50! 0|. |cor4l 50| 48.808
iz 100] 6| {0.150] 100 100,756
T[Tl o) [o2es| 200 199,868
14 1 &0 1 susJU.Uuu -1.773
,,,,,, g ?
18(2 | 100}  1]susi 0,009 437
164 1 50 1| sus| 0.002 0406
| 7(s 100l 1|sus| 0003 0277
188 | 801 1]sus!0a01 -1.090
1819 100|  1|sus| 0036 22.834
2|t sl s|swsiooet| ] 1oe0
212 100 3lsus coos -1.000]
22[4 | 60{ afsusl 0001 4,080
23]5 100} 3|sus, 0.002 0108
246 | 50l afsus 0000 -1.773)
25| g 100! 3[sus! 0000 1773
6!, 2. 6|
T T 6l
| e8] 6.
e
a0l 15110
L e
32|2 ‘ 202444
T2 w0 efsusiopes Ll zan
Sl o
35(4 0'  &jsus 0,005 1.644
T 3806 400 elbol 0308 7 zzoarz’
Carls 100, Giess 000 .l iggo
e 80 elbet-0sr . 13717

file./C\WUsers\ILUOMA\sashim! T him

Page 398 of 519

173072014



SAS Output Page 6 0of 13

| sls : o AEHZ-PSEUDO-04
)0 & ot 0. L
Bisus. 0.000 |
ol Toess
Tol. ocesl |
el teass! T
o, 0265
9lbotioiga .|
1 9 sus{ 000 ;
2 ofbot l0.385] . 260.221 |
2 91| sus 0,005‘;‘ . V“;.’ﬁza
4 albot 10164, . 103490
5114 ; 50| Ojsusf000Y! . 4080,
52(6 | 100{ 9|bot 0.357i 17 T zazear
5305 | 0] efsusioon . '7'-1‘090
54]8 50| o|bot|e131] . 87,769
55|8 50f 9|sus 00030 . oz
56| 9 100 9! bot 0322 . 218.323
578 00|  9sus{co03] . 0277
58 . 25| 12|, |oos4| .| 21487
59, 50f 12|. .o0oee . 44.707
c6n). | 100y 2|, forss| | 00.503)
6_1 200 12 0.265l n 179,362
621 s0] 1z[bot 0108 . 72.043
631 80 12 | sus ) 0.011 . 5.746
|42 | 100] iz bel;oo2l . 29600
65 |2 100! 1z[susfoooe’l T osm
| 66 50| 12]bot|0. 13 76.456
674 80 12fsusi00fz;, . 6.429
eals ;{ fool 2 A -
6_9_ _5_ _. _’;60 ?ZT sus" 5.005 e
70 1z|bat onia
7 12| sus. 0013
72 12{bot 0257 . 173.804
e e o
Performed by J. Luoma SAS version 8.3 08:07 30JAN14
file://CAUscrs\ TLUOMANsashim! 1 htm ] 1/30/2014
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SAS Output

Page 7 of 13

AEHEPOEUD0-04

Mean treatmant concentration by treatment tank and sampling location (bottom/suspended) for all

sampling times

The MEANS Procedure

tank=""loc=""

Analysis Variable ; predicted_ppm Predicted
Value of conc

Lower 95% | Upper 85%
Mean | 8wl Dov | CL for Mean | CL for Mean

.‘J T M

tank=1 loc=hot

Analysis Vaf}able : prodicted_ppm Predicted
Value of cone

Lower 95% | Upper 95%
Mean | Std Dev | GL for Maan | GL for Mean

98.0221 | 22.8651 41,2221 154.8

tank=1 loc=sus

Analysis Varfable : predicted_ppm Predictsd
Value of cone

Lower 96% | Upper 86%
Mean | Std Dev | CL for Mean | CL for Mean

1.0976 | 249868 -2.6726 4.7677

tank=2 locshot

Analysis Variable : predicted_ppm Predictec(
Value of cone

Lower85% | Upper 95%
Mean | Std Dev| CL for Mean | GL for Mean

{ 260.0| 35.9169 | 168.3 3517

tank=2 loc=sus

Analysis Varlable : predicted_ppm Predicie?
Value of conc

: Lower 95% | Upper 95%
i Mean ! Std Dev| GL for Mean [ CL for Mean

| Mear
178111 20161 -0.7223 42844

tank=4 loc=bat

! Analysis Varlable ; pradicted_ppin Prediotad
! Value of conc

Db Lowerss| Upperasy
CL for Mean

Std Dev CL
101.7° 253398 38.7200‘

n

tank=4 loc=sus

Analysis Varlabla : predicted_ppm Predicted

file://CAUsers\ULUOMA\sashtml1 htn
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AEH-12-PSEUDQ-04

Value of conc

F Lower 85% ! Upper 05%
! Moan| Std Dov ; CL for Mean | CL for Mean

10078 3.1841 -2.8560 5‘0517]

e

tank=5 loc=hot

5Ana1ys|s Variable : predicted_ppm Pradicted
| Value of conc
[

Lower 96% | Upper 95%
Mean | Std Dev|{ CL for Mean | CL for Mean

2362 | 39.1008 138.1 332.3

tank=5 |lcc=sus

'Analysls Variable : predicted_ppm Pregicﬁd
Value of conc

Lowor 95% | Upper 85%
Mean | Std Dev | CL for Mean | GL for Mean

-0,1328 | 1.1438 -1.5530 1.2874

tank=8 loc=irot

Analysls Varlable : predicted_ppm Predicted
Value of cone

Lower 85% | Upper 95%
Mean | Std Dev | CL for Mean | CL for Mean

101.2 | 33.8481 17.1280 185.3

tank=8 loe=sus

Analysla Varlable : predicted_ppm Predicted
Valus of conc

Lower 95% UpperQS%r
Mean | Std Dev | CL for Mean CL for Mean
' 3.68745 3.6682 -3‘863 5.2421

tank=9 loc=bot

(Analysls Varlable : predicted_ppm Pr;iiét;;d
! Valua of cone

Lower 95% | Upper 95%
‘ Mean | Std Dev| GL for Mean CL for Mean

| 208.8] 31.1962 131.3 286.2

tank=# lec=sus

S R
~Analysls Variable : predicted_ppm Predicted
! Value of coneg

Lowsr 85% | Upper 95%
GL for Mean | CL for Mean

.+ Mean i Std Dav

51987 104157 |

Performed by J. Luoma SAS version 9.3 08:07 30JANT4

file:/C:\Users\i LUOMA\sashtm1] .htm 173072014
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AEH-12-PSEUDO-04

Mean treatment concentration by treatment group and sampling location for all sampling times
The MEANS Procedure

thero=. log=""

. Analysis Yariable : predicted_ppm Predicted
' Value of cong

Lower 95% | Upper 95%
Mean| Std Devl CL for Mean | GL for Mean

|
|
I
|
|
i

thero=50 loc=hot

Analysis Varlable : predicted_ppm Predicted
Value of conc

Lower B5% | Upper 85%
Moan | Std Dev| CL for Mean, CL for Mean

100.3 | 24.0962 81,7788 118.8

thero=50 loc=sus

Analysls Varfable : predicted_ppm Predictod
Value of cong

Lower 85% Upperna_ég
! Mean | Std Dev | CL for Mean | CL for Mean

0.9602] 30450 -0,7260 2.6476

thero=100 los=bat

Analysls Varlable : predicted_ppm Predicted
Value of cone

Lower 95% | Upper95%
Mean | Std Dev | CL for Mean | CL for Mean

234.7| 38,1968 206.3 264.0

thero=100 loc=sus

Analysis Varlable : predicted_ppm Predicted
Value of conc

Lower95%  Upper 95%
Maan | Std Dev | CL for Mean CL for Mean .

2.2823; 6.1434 -1.1198 5.6848

Performed by J. Luoma SAS versicn 9.3 08:07 30JAN14

Ale://C:AUsersWLUOMANsashtm] 1 htm 1/30/2014
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SAS Output Pape L0 of 13

AEH-12-PSEUDO-04

Mean treatment concentration for each treatment group for each sampling time
The MEANS Procedure

thero=, tima= i¢c=""
i Analysis Varlable : predieted_ppm Predlctad
Value of conc

J Lower 95%  Upper 95%
Mean | Std DevJ GL for Mean | CL for Mean

thero=50 time=1 loc=sus

|Analysls Variable ; predicted_ppm Predicted
Value of cone

Lowor 95% [ Upper 95%
Mean | Std Dov | GL for Mean | CL for Mean

3~1.OBQT 0.6835 «2.7877 0.6082

thera=50 time=3 loc=sus

Analysls Varlable : prodicted_ppm Pradicted
Value of conc

Lower 95% | Upper 95%
Mean | S1d Dev | CL far Mean ' CL for Mazan

-1.3176 0.3046 -2.2979

-0.3372

thero=50 time=6 locabot

Analysis Varlable : predictet_ppm Fradicted
Value of cone

Lower 95% | Upper 95%
IMean | Std Dev| CL for Mean | CL for Mean

1270 | 123268 96,3317 1578

thero=50 time=6 loc=sus

3 Analysis Varlable : predicted_ppm Predicted
i Valua of cong

Lcwar795 Upper 85%
Mean | Std Dev | CL for Moan | CL for Mean

4.6543

theru=50 time=9 loc=bot
: Anélysig V;;bfe : predlctod-_ppm- Predicted
: Value of conc

'

i Lower85% | Upper95%
Mean | Sid Dev | GL for Mean | CL for Mean

99,3001 | 10,2073 74,0328 124.7F

thero=50 time=9 loc=sus

e,
Analysis Variable | pradicted_ppm Predicted &
Value of cone
e e S l

file://C:AUsers\ILUOMA\sashitral L.htin 1/30/2014
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AEH-12-PSEUDO-04

! Lower 85% | Upper 95%
Mean | Std Dev | CL for Mean | CL for Maan
00495 104411 25442 2.6432 .

thero=50 time=12 loc=bot

Analysis Variakle : prodicted_ppm Predicted
Valus of cone

Lower 95% | Upper 956%
Mean | Std Dev CL for Mean | CL for Mean

{74.5542 21872 69.0960 80.025

thero=50 time=12 loc~sus

Analysis Yariable : prodicted_ppm Predlcte‘cr
Value of conc

Lower 95% | Upper 5%
Mean | Std Dev | CL for Mean | CL for Mean

6.4291| 0.6835. 47311 8.1271

thero=100 time=1 loc=sus

Analysis Variable ; predicted_ppm Predicted
Value of conc

I:ower 95% | Uppoer 95%
Mean | Sid Dev | CL for Moan | CL for Moan

9.1632 12.01541 -20.6646 39,0110

there=100 time=3 loc=sus

" Analysis Variable | predicted_pgpm Predicted
Value of cone

Lower 85% | Upper 95%
Mean | Std Dev | CL for Mean | GL for Mean

- -1.0897 | 0.6835 -2.7877 0.6082

thero=100 thme=6 loc=hot

i Analysis Varlable : predicted ppm Predicted
! Value of cone

Lower 95% | Upper95%
Mean | Std Dev| Cl. for Mean | CL for Mean

2685.5( 20.3440 ; 192.6 3364

thero=100 time=6 loe=gus

. Analysls Varlable : predicla’dippm Predicted
; Value of cone

Lrownr 95% | Upper 9;‘):
Mean | Std Dav  CL for Mean | CL for Mean
L

L.01784) 21972 -5463662 52799

thero=100 time=9 loc=het

Analysis Variable : predicted_ppm Predicted
Valug of conc

file://CA\UsersMLUOMAlsashtiml] htm 1/30/2014
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Lower 958% | Upper 95% |
Mean | StdDey . CL for Mean | CL for Mean |
1809}

242,89 249559 304.9!

thero=100 time=9 locmsus

5 Analysis Varlabls : predicted_ppm Pradictad
Value of conc

Lower 95% | Upper 95%7
Mean | Std Dev ] CL for Mean | CL for Mean

06062, 1.7202 -3.768C 4.7783

thero=100 time=12 loc=bot

Analysls Varlable : predicted_ppm Predicted
Value of conc

Lower 95% | Upper 95%
Mean | Std Dev | CL for Mean | CL for Maan

1956 | 23.0009 ! 128.4 252.7

thero=100 time=12 lo¢c=sus

Analysis Variable : predicted_ppm Prediclod
Value of conc

Lower 86% | Upper 95%
WNean | Std Dev | CL for Mean | CL for Maan

30114 2.9794 -4,3899 10,412%

Performed by J. Luerma SAS verslon 9.3 08:07 30JAN1T4

file://C:\Users\JLUOMA\sashtml 1, him
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AERFI2-PSELDO-04

Mean concentration for standard checks for all sampling times
The MEANS Procedurs

thare=25

; Analysis Variable ; predicted_ppm Predicted
Value of conc

Lower 95% | Upper 85%
Mean | Std Dav ; GL for Mean | CL for Mean

21.6946, 1.0441; 19.1009 24,2883

thero=50

V.Analysls Variable ; predloted_ppm Predicled
Vatue of conc

Lower 95%  Uppar 95%
Mean | Std Dev | CL for Mean | CL for Mean

44.2511 1.4229; 40,7164 47,7867

tharo=100

Analysis Variable : predictad_ppm Predicted
Value of cone

Lower 85% | Upper 95%7
GL for Mean | CL. for Mean

: Mean | Std Dev
['90.5082 0]

thero=200

Analysis Varlable ; predictad_ppm Predicted
Value of conc

: 'i;;eraa% Upper 95%
Std OBev Gl for Mean | CL for Mean

180.5| 1.9732 1758 185.4]

Mean

Performed by J. Luemz SAS version 9.3 08:07 30JAN14 5/“v

File Foider: | Zc ltem Number: %/
file:/iC:\Users\ILUOMAsashtm]1] . him 1/30/2014
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Study Number: AEH-12-PSEUDO-0M Action Date inlilals

Electronic Lab Notebook (pages 25 - 27) 6-Feb-14[T5 V4

Data Source: File Fakler: 14¢ 12-Feb-1a[TI 1)

Forms: "Sample Absorbance Readings” Data Sheet ey [

I fm] g

File Name: See fllanames as stated below

Spectrophetometric Data

Test Art:de: Zequanox © (MDI-401 5DP)

Test Art cle Lot #: 401P12163C and AU1P1116AC Mix
Exposure Datet September 8, 2012

Test Lacatlon: Lake Shawano, Shawano, Wi
Treatment Type: Bottorn Injectlon

Data Explanatian!
1} The absorbance of triplicate samples of 25, 50, 105, and 200 ma/t dilutions of 2 2,000 mg/L active Ingredient {44} stock prepared from Analytical Stock #2 were
measurec to prepare a standard curve.
2} Swndard chegks were perfermed at 6,9, and 12 hours by comparing the 25, 56, 100, and 200 mg/L {A.l.) dilutions to the lirear curve.
3) Oata coes used within 5AS
tank = Tank IC {1 through 9)
there = Theoretical or target corcentration (mg/t)
time = Sample Tme (0, 1, 3,6,9, ard 22 h afler reatment)
toc = Sample Logation
sus = Suspended Sample {sampled ~15 em {rom bottom of tank)
sur = Surfaca Sample
abs = measured absorbance of sample
tonc = concentration ([mg/L], coly used for standards used for regression)
4} Infarmation that Is not relavant ro a sample {L.a., tznk I1¥ for standards) or that will ae caleulated by SAS (L., predicted concentration for standard checks and samples)
Is danoted by a*." in the SAS Input and output files.

Data Analysls:
1) Allnear regression was completed In SAS using the absorbance valies obtalned from tha spactrophotameter of 2 reglicate diluttans of 25, 50, 100 and 200 mg/L
2) Standard chacks and treatment sample concentrations were predicted In SAS by comparing the ebserved absorbances with the lnear regression.
3) The ‘cllowing mean weatment concantrations were determined In SAS:
3a) Mean (standard dewiatlon) concentration by tank and locatlon for all sampling times
34) Mean |; Jarc devlation) tion by group and! |ocation for all sampling times
3¢) Mean (standard deviatlon) conezantratlon by treatment group and sempling times for boty lacations
3d) Mean {standard devlatlan} eoncentrations for 25, 50, 100, and 200 mg/L (A4 dilutians for all sampling times

File Names:
S$pectrophotemetric Data ‘or SAS input
IAAEH-12-PSEUDC-04\Data Summaries\spech[Lake Shawano Bottom Injection Spec Surmary.xlsx|Spec Data for 5AS

SAS Program/Cade
INAEN-12-PSEUDG-04\SAS-5pecishewano injection pregram file

SAS Log
I\AEH-12-PSE JDO-04\5AS-Sgec\shawzne Injection log file

SAS DutpuL
INAEH-12-PSEUDO-04\SAS-5pecyShawano injection ~asulks file

Dats Anomalles and Deviations:

1) Oure expusure tank of a different concentrat'on was sampled to triplicate to evaluate variability of spectrophotometer during each sampling Ume. The triplicate sanple
was oy taken froim suspended (sus) sampling locations. The mean ahsorbance of the triplleste samales was Imported nto SAS for use in the analysls

2] Surfzce samples {sur) were collected by submerging a collection beaker below the saiface of each exposue tank; suspended samples {sus) were collected ~15 ¢m from
the exposure tank bottam for ali sampling times.

31 Seme rrean absorbances for triplicate samples may be recorded Incorrectly on "Sample Absorbance Readings® data farms as proper signiflcant figure rules may not have
been abserved. Addilonally, concentrations recorded an "Sample Absarbance Readings” data forms were #ot Used In the analysls as the initial lirear regression equation
that was used for these calculations was derlved usir g rounded absorbarce values In Excel. All absorbances and concentrations used In SAS calcutatians and reparted
within Spectrophotometrle Data Summasy have baen zorrected.

Mem Numoer_ } F”e FO'dBl‘: _HL—

Page_ b or M
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tank thero time loc abs conc

25 0 0.038 25
w0 0 0087 w0 AEH-12-PSEUDO-04
100 0 0.129 100
200 0 Q.250 200
25 0 0.036 25
50 0 0.065 )
100 Q 0.128 100
200 0 0.253 200
25 [+ 0,037 25
50 o] 0.066 50
100 4] 0.130 100
220 0 0,251 200
25 6 0.037
50 6 0.066
100 [ 0.127
200 6 0.247
25 ] 0.037
50 9 0.066
100 9 0.115
200 9 . 0,243 .
25 12 . 0.038 .
50 12 . 0.065
100 12 . 0.127

. 200 12 . 0.243

1 0 1 sur 0.002

8 - 0 1 sur 0.002

g 0 1 sur 0.003

2 50 1 HIg 0.004

3 50 1 sur 0.001

7 50 1 sur 0.002

4 100 1 sur 0.003

5 100 1 sur 0.004

6 100 1 sur 0.004

1 0 1 sus 0.002

8 0 1 sUs 0.001

9 o] 1 sus 0.00?

2 50 1 sus 0.075

3 50 1 sus 0.068

7 50 1 sus 0.067

4 100 1 sUS 0.144

5 100 1 sus 0.133

a 100 1 5us 0119 . .

1 0 3 sur 0,062 . Page 2 _of 4

8 0 3 sur 0.002

9 o] 3 sUr 0.002

2 50 3 sur 0.004
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sur
sur
sur
sur
sur
sus
sus
sus
sus
sus
sus
sus
sus
sus
sur
sur
sur

sur
sur
sur
sur
sur
Sus
5Us
sus
sus
sus
5us
5Us
Sus
sus
sur
sur
sur
sur
sur
sur
sur
sur
sur
Sus
sus
5uUs
Sus
sus
sUs

0.002
0.004
0.002
0.000
0.003
0.002
0.003
0.003
0.055
0.055
0.054
0.124
0.126
0.114
0.000
0.000
0.000
0.009
0.006
0.007
0.003
0.003
0.003
0.000
0.000
0.001
0.051
0.048
0.047
0.119
0.115
0.208
0.004
0.003
0.003
0013
0.010
0.018
0.009
0.010
0.007
0.003
0.004
0.002
0.053
0.054
0.048
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File Folder:

w

12
12
12
12
12
12
12
12
12
12
a2
12
12
12
12
12
12
12

e,

sus
sus
sus
sur
sur
sur
sur
sur
suUr
sur
sur
sur
SUs

sus
sus
sus
sUs

s5us
sUs

0.127
0.119
0.114
D.004
0.004
0.004
{3.016
0.015
0.028
0.010
0.011
0.009
0.003
0.004
0.004
0.053
0.046
0.025
Q0.115
0,113
0.109

ftem Number: __|
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ods html close; /* close previous */;

ods html; /= open new */; AEH-12-PSEUBO-04
ods graphics on;

OM 'L0OG; CLEAR; OUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT:

FOOTNQTET 'Performed by J. Luoma SAS version ' 8SYSVER &SYSTIME &SYSDATE;
options 1s=97 ps=54 formdlim='-' pagenc = 1 nocenter nodate nosource2:

titlel h=1 'Standard Curve Linear Regression and sample concentrations';

title2 h=1 'Study # AEH-12-PSUEDO-04';

titled h=1 'Shawano Lake-injection treatment';

title4 h=1 'SAS v. 9.3 Analysis completion date: 30Jan2014 Analysis prepared by: JAL';

I Rhh bbb b b A AL LA R R R L e T L 2]

* 8AS ver 9.8 Analysis preparad by: JalL Page _ of *

* Analysis completion date: S0Jan2014 A~ “

a**ﬂ***kk**ﬂ*k*k***************w***k***w****k**kk*********wk*k*ﬁ*k****k*qk*w***/

data Zeq; set shawano.shawanoinjection;
run;

proc sort;

by tank time loc; run;

run;
prec gplot data= zeg;
plet abs * oonc;
run;
proc reg data = zeq;
model conc = abs fedf;
output out=output_out p=predicted ppn;
run;
proc sort;
by time tank loc;
proc print data=output_out;
run;
data zeq2; set cutput_out;
if tank = "." then delete;
if loc ="." then delate;
if time = "0" then delete;
run;
proc sort;
by tank loc;
run;
/***'ﬂ*****ﬂ*’k***’#***#****k***********l‘*ie********idei******‘kw\f*k********k**‘k***i***k**ﬁatkikt*#k**k**t#*
* This procedure produces the mean concentrations for each treatment replicate over all sampling tim
* by the the sampling location
* i.e. It gives the mean concentration of each treatment tank over the entire exposure by the sampl
* location [i.e. surface vs suspended sampling
iwtt*k#t*‘k*1(*t‘kt*i:vrk*****k*k********w**w*#*****i#**k*k**kt*i**k***')ti-k*******w****wk****ﬁk****k***k*i
title "Mean treatment ccneentration by treatment tank and sampling location (surface/suspended) for a
proc means data = zeq2 wean std lelm uclm fw=8;
by tank loc;
var predicted_ppm; \

) . age of L%
s t File Folder; __\1¢ item Number; % Pag
proo sort;
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by therc time loc; ‘ AEH-12-PSEUDO-04

/*******:**********rk*******k**k**k*****k*k***k**k**k**ki*w*t**************t*d*t*k**k*kk*i*t*k*****kw

* This procedure produces the mean concentrations for each treatment groun over all sampling times

* by the sampling Iocation

*'i.e. It gives the mean concentraticn of the 3 control, 50ppm & 100ppm treatment tanks by

* sampling location (surface/suspended) over the entire exposure

k****k*‘k********k*t***'k‘ﬂ*ﬂr!\'***k**k**k**i*****ki****k****xk*******k*-ﬁ*k*ﬁ*-k***i"k*******t**k*t**itt***
title "Mean treatment concentration by treatment group ard sampling location for all sampling times®;
proc sort;
by thero log;

proc means data = zeq2 mean std lclm uclm fw=8;
by thero looc;
var predictod_ppm;
run;
/*k*****ih**i**k**l‘***i*******‘k**iwwk***wk*****t************#kﬁ*k****‘k***k**t*w******k**w********w***
* This procedure produces the mean concentrations for each treatment group by sampling time
*1i.e. It glves the mean conc. of the 3 control,B0ppm & 100ppm treatment tanks at time 1, 8, 6, 9 a

LA R R R R e e R R g e A SV

title "Mean treatment concentration for each treatment group for each sampling time®:

proc sort;
by thero time loc;

proc means data = zeq2 nean std lolm uclm Tw=8;
by thero time loc;

var predicted_ppm;

run;

data zeqd; set output_out;
if conc > 1 then delete;

if tanl > 0.5 thon delete;
if thero = "." then delets;
run;

froc sort;
by thero;
/*'k*****it'lf‘k**w‘k**#*‘:x’r***k*************k**k***********k****kit****k*****k****t*****ﬁ*************i**i*:
* This procedure preduces the mean concentrations for the standard checks Tor all time pariods
* i.e. It gives the mean conc. of the 50ppm & 100ppm standard checks at 6, 9 and 12h
iﬁ*****h***ﬁ*kﬁk**k**********w**********‘k***w*****kk*kt*****ik*i******k***#k*'ﬁ‘xﬂ'*k****‘kX**t**k**k*'k*n
title "Mean concentration for standard checks for all sampling times';
proc means data = zeqd mean std lclm uclm fw=8;

by thero;
var predicted_ppn;
run;
quit; //9) D
run; e
Flle Folder __ 1 © 9. 2
e : Item Number: Page 1 of__+~
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426 DM 'LOG; CLEAR; OUTPUT; CLEAR;'; * CLEAR L0G AND OUTPUT;

Py AEH-12-PSEUDO-04
428 FOOTNCTE1 'Performed by J. Luoma SAS version ' BSYSVER &SYSTIME &SYSDATE;

WARNING: The FOOTNOTE statement is ambiguous due to invalid options or unquoted text,

429

430 options 1s=97 ps=54 formdlim='-' pagenoc = 1 nocenter nodate nosource?;

431

432 titlet h=1 'Standard Curve Linear Regression and sample concentrations';

433 title2 h=1 'Study # AEH-12-PSUEDO-04';

434 +title3 h=1 'Shawano Lake-injection treatment';

435 titled h=1 'SAS v. 9.3 Analysis completion date: 30Jan2014 Analysis prepared by: JAL';
436

P A e e  E EE  E E L L L]

438 * BAS ver 9.3 Analysis prepared by: JAL Page __  of *

439 * Analysis completion date: 830Jan2014 o *

440 1\'****k**v\’itti*****i:*-k*ki*k*k*****n**w**k**kk*':*'kk*‘k****‘A***********************I

442  data Zeq; set shawanc.shawainoinjection;
443 run;

NOTE. There were 115 observations read from the data set SHAWANC.SHAWANOINJECTION,
NCTE: The data set WORK,ZEQ has 115 observations and 6 variables.
NOTE: DATA statement used (Total process timo):

real time 0.00 seconds

cpu time 0.00 seconds

444 proc sort;
445 by tank time loc; run;

NOTE: There were 115 observations read from the data set WORK,ZEQ,
NOTE: The data set WORK.ZEQ has 115 observations and 6 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.00 seconds
cpu time 0.00 seconds
446
447 run;

448 proc gplot data= zeg;
449  plot abs * conc;
450 run;

NOTE: 103 observation(s} contained a MISSING value for the abs * corg request.
NOTE: 4 records written to C:\Users\JLUOWA\gplot4.png.

MOTE: There were 118 observations read from the data set WORK.ZEQ.
NOTE: PROCEDURE GPLOT used (Total process time):

real time 0.26 seconds
cpu time 0.26 seconds
Page ' of 5
451 proc reg data = zeq; File Folder: 1"'}3 ltem Number; 2 e e—

452 model conc = abs /edf;
4853 output out=cutput_out p=predicted_ppm;
454 run;
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NOTE:
NOTE:

455
456

NOTE:
NOTE:
NOTE:

487
458

NOTE:
NOTE:

459
460
461
462
463

WOTE:

HOTE :
NOTE :
HOTE:

464
465
466

NOTE :
NOTE :
NOTE :

467
467

AEHA2-PSEUDO.04

The data set WORK.OUTPUT_OUT has 115 observations and 7 variables,
PROCEDURE REG used (Total process tine)

real time 1.06 seconds

cpu time 0.40 seconds

proc sart;

by time tank loc;

There were 115 observations read from the data set WORK.QUTPUT_QUT.
The data set WORK.OUTPUT_OUT has 115 observations and 7 variabies.

PROCEDURE SORT used (Total process time):
real time 0.00 seconds
cpu time 0.01 seconds

proe print data=output_out;
run;

There were 115 obssrvations read from the data set WORK.QUTPUT_OUT.
PROCEDURE PRINT used {Tetal process time):

real time 0.06 seconds

cpu time 0.06 seconds

data zeg2; set output_out;

if tank = "." then delete;
if loc ="." then delete;
if time = "0" then delete;
run;

Character values nave heen converted to numeric values at the places given by:
{Line}: (Golunn).

462:11

There were 115 observations read from the data set WORK.QUTPUT OUT.

The data set WORK.ZEQZ has 91 observations and 7 variables.

DATA statement used (Totzl process time):

regl time .01 seconds
opu time 0.01 seconds
proc sort;

hy tank loc;

run;

There were 91 observations read from the data set WORK.ZEQ2.
The data sot WORK.ZEQG2 has 8¢ observations and 7 variables.
PROGZOURE SORT used (Total process time):

real time D.00 seconds

cpu time 0.00 seconds ”
Page _2_"__ of 5
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468  * This procedure produces the mean ccncentrations for each treatment replicate over all
468! sampling times .*

469  * by the the sampling location AEH-12-PSEUDO-04
4681 *

470 * i.e. It gives the mean concentration of each treatment tank over the entire exposura by
470! the sampling *

471 * location [Z.e. surface vs suspended sampling

4711 *

4"12 **k*k********k**kiwk*k*tk*ﬁic‘k**#*t*****kﬁ**ﬂ‘k***k**k**t*k*wl‘*****ﬁ*‘k***‘kﬂ*k*******wii******

4721 w**********w**f

473 title "Msan treatment concentration by treatment tank and sampling location
473! (surface/suspended) for all sampling timess*;

474 proc¢ neans data = zeq2 mean std lclm uvclm fw=8;

476 by tank loc;

476 var predicted_ppm;

477 run;

NOTE: There were 91 observations read from the data set WORK.ZEQZ.
NOTE: PROCEDURE MEANS used (Tctal process time):

real time 0.05 secends

cpu time 0.06 seconds

478 proc sort;
479 by therc time loc;

L (o R R R L L A e S NN NEN

ABO | A hkxkw ke khkwk

481 * This procedurs produces the mean concentrations for cach treatment group over all

481! sampling times *

482  * hy the sampling location

4821 *

483 * i.e. It gives the mean congentration of the 3 contrel, 50ppm & 100ppm treatment tanks by
4831 *

484 * sampling location (surface/suspended) over the entire exposure

4841 *

ABE b R e R T L L L L LT L e

ABE] A xkEKXKR IR ANE

486 title "Mean treatment concentration by treatment group and sampling location for all
486! sampling times";

NOTE: There were 91 observations read from the data set WORK.ZEQ2.
NOTE: The data set WORK.ZEQ2 has 91 observations and 7 variables.
NOTE: PROGEDURE SORT used ({Total process time):

real time 0.01 seconds

cpu tine 0.0 seconds

487 proc sort;
488 by thero loc;
489 P
Page 3 of 5
NOTE: Therc wore 91 observations read from the data set WORK.ZEQ2.
NOTE: The data set WORK.ZEQ2 has 91 observations and 7 variables.
NCTE: PROCEDURE SORT used (Total process Lime):
real time 0.00 seconds
cpu time 0.01 seconds
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ALH-12-PSEUN0.04

490 proc means data = zeq2 mean std lclm uclm fw=8;
491 by thero loc;

482 var predicted_ppn;

492 run;

NOTE: There were 91 opservations read from “he data set WORK.ZEQZ2.
NOTE: PROCEDURE MEANS used {Total process tinme):

roal time 0.04 seconds

cpu time 0.01 seconds

484 /it*ﬁ*t*k#ik*************Rv’k*i********7(***k’r****k******ix*********ir***ii‘*i*****i****k*i**k**

JG4| KAAKERRFKRRKIRRHK KRR R

495  * This procedure produces the mean congentrations for each treatment group by sampling tine
4951 *

496 * i.e, It gives the mean conc. of the 3 contrel,50ppm & 100ppm  ‘treatment tanks at time 1,
496! 3, 6, 9 and 12h *

497 i(i*ﬂ*****ﬂ***\\'****t****‘it***********w**'k**'}.‘i‘**Vf**k**********k******«k*l’*****k******%*******k*

LSRR AL AL L LELLY)

498 title "Mean treatment concentration for sach treatment group for each sampling time";
499

500 proc¢ sort;

501 by thero time loc;

502

503

NOTE: There were 91 observations read from the data set WORK.ZEQ2.
NOTE: The data set WORK.ZEQ2 has ¢1 observations and 7 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

604 proc means data = zeq2 mean std lclm ucln fw=8;
505 hy therc time locg;

526 var predicted_ppnm;

507 run;

NOTE: There were 91 observations read from the data set WORK.ZEQ2.
NOTE: PROCEDURE MEANS used (Total process time):

regl time 0.07 seconds

cou time 0.06 seconds

508

50¢ data zeg3; set output out;

610 if conc » t then colete;

511 if tank » 0.5 then delete;

612 if thero = *." then delete; Page H of D
513  run;

NOTE: Gharacter values have beer converted to numeric values at the places given hy:

{Line}: (Column).
511:4 5i2:12
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NOTE:
NOTE:
NOTE:

514
E15
516
817
6171
518
5181
519
5181
520
520!
521

NOTE :
NOTE
NOTE :

522
523
524
525

NOTE:
NOTE:

526
527

There were 115 observations read from the data set VORK,QUTPUT_OUT.
The data set WORK,ZEQ3 has 12 observations and 7 variables.

DATA statenment used {Total process time):
real time 0.01 seconds

cpu time 0.01 seconds

proc sort;

by thero;

PR e e e e T Y T L)

FrRAKKAR K hh o koh &

* This procedure produces <he mean concentrations for the standard checks for all time
periods *
* i.e. It gives the mean conc. of the 50ppn & 100ppn standard checks at &, 9 and 12h

*
AR NARER AR N R R AR A E R AR R AR AR KA A R AR R AR N ek ko Rk kh kA kb A AWMk b ke kb ek kb kAR k koo

KA hhwkk ok ok hdow f

title "Mean concentration for standard checks for all sampling times®;

There were 12 observaticns ~ead from the data set WORK.ZEQ3.
The data set WORK.ZEQ3 has 12 observations and 7 variables.
PROGEDURE SORT used (Total process time):

real tine 0.01 seoconds

cpu time 0.01 sgconds

proc means data = zegd mean std lclm uelm fw=8;
by thero;

var predicted_ppm;

run;

There wsre 12 observations read from the data set WORK.ZEQ3,
PROCEDURE MEAMS used {(Total process time):
real time 0.04 seconds
cpu time 0.03 seconds
quit; 1/5“#7
run; e
Jre

Fie Foider: __ 11C  jemnumber: > Page D of_ b
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SAS Quiput Page 1 of 18

\
AEH-12-PSEUDQ-0g
Standard Curve Linear Regrezzlon and eampla cantentrations
Stutly ¥ AEH-12-FSUEDO-04
Slhrawano Lake-Injecllon trestment
SAS v 9.3 Analysis completion date: 30Jan2814 Analysls prapared by: JA!:j].L/

278
0.25
0,25 *
0.24.
0.23]
0.22
0.21
0.20]
LRER
048]
Dav
016
]
[(RER
013 &
012
011
0o
0.09
0.08 ]
007
0.06
0.0% ]
el
0.02
0.02 ]
0.01

O_ﬂl’lul T 7 T T AP T r T T T T T (AL B st i o
20 30 40 50 60 70 80 90 100 10 120 130 140 450 ‘60 470 180 130 200

Lo

Parformad by J. Luoma SAS version 9.3 08:27 30JaN14

File Folder; _ I'lC ltem Number: 4

file://C:\Users\ILUOMAlsashtm14.hitm 1/30/2014
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SAS Output Page 2 of 18
AEH-12-PSEUDC-04

Standard Curve Lincar Ragy and sample

Study i AEH-12-PSUEDO-04

Shaveano Lake-Injoction trenlmont

SAS v. 0.3 Analyzlz complation date: 30Jan2014 Analysis propasad ky: JAL

The REG Procedure
Model: MODEL1
Dependent Varlable: conc conc

[ Numl;ér of Observations Re;d 115

i Number of Observations Used 12
E Number of Observations with Missing Values | 103

Analysis of Varlance

Sumof| Mean
Source DF | Squares [ Square | F Valua| Pr>F
Model 1 53896 53898 50557,1 | <.0001
Error 10 10.66035 | 1.08803

Corrected Total | 11 53908\

RoolMSE | 1.03249 | R-Square | 0.9995
IDepem:len! Mean | 93.75000 | Ad| R-Sq | 0.9998
Coeff Var 1.10132

Paramotor Estimates

Parametar | Standard
Varlable | Label DF} Estimate Error |t Valua | Pra |t

Vlntercsp! Intercept| 1| -4,568881 052819 -8,63]<.0001

81367188 361875 | 224.85 1 <.0001 |

-

abs abs

Peiformed by J, Luoma SAS varsion 9.3 08:07 30JAN14

file://C:A\Users\ILUOMA\sash:ml4.him 1/30/2014
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SAS Output

Page 3 of 18

AEH-ARPSEUDG-04

Stendard Curve Lingar
Study # AEH-12:PSUEDD-04

Shawanc LakesJajaetion frealmont

8AS v, 9.3 Analysls conpletion date: 30Jan26 14 Analysls propared liy: JAL

and sample

The REG Procedure
Modal: MODEL1
Dependant Variable: conc conc

file./CAUsers\ILUOM Alsashtin]4 htm

Fit Diagnostics for cone
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Fli-mean Resldual
100 - o ‘
= iGhservallons
a 50 |
=3 Paranelers
o Eitos DF
= 0 | oo IMsz .
o o RSquare D5
) i AUR-Soniare 0.9958;
i el e i
00 04 05 00 D¢ 08
Propotiioh Less

1/30/2014

Page 420 of 519



SAS Output

Residuals for cone

[
[
1 -
[}
_ o
5 o @
=
i
& 1 o
o
o
o -
o
° o
LI T T T T
0.05 040 015 0.20 1.25
als
Fit Plot for conc
200
150
{Observaiions 13
iParameters H
o TEmor DF 10°
b MSE 1.066 ¢
100 iR-Square  0.9998 r
Al R-Square O.Qywé
A0
[ .
T T T T
: 0.05 010 01 D.20 025
1
! ahs
; .
i

- FIt 1 95% Sonfidance Umits < -~ 5% Pradiclion Limits |

Performed by J. Luoma SAS versfon 9.2 0B:07 30JAN14
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SAS Oulput Page 5 of 18

FEH-12-PBEUDO-GA

Standard Gurve Linear and sample

Siudy ¥ AEH-12.PSUEDC-04

Shawano Lako-Injectlon trealment

SAS v. 9.3 Analysls completion date: 30Jan2074 Analysia prepared by: JAL

Obs | tank lhero{llme loc M;Bq::onc predlclad;b;;n»
1 . 1 .

I ?5 0. ;‘d.oaaop» 25 - 26.354
3. | goi o). looswco| s0| 40947
¢. ol of. loazecc] 100 100,305
5. @ 20 0. .025000| 200 " 1o8ac9

el el. toomsoo! o5 24724 | ’
7. |, Joossoo| so| Tasam

el of. Toize00] 100 99,561
9 2000 0. |ozssoo| zo0| 201290
10]. 25 0|. |coamo] 25 25537
" 50, o] ioossoo| s0| 49434

Taz|. w00 o ©.13000| 100 101.200

D o/, |e2sioo| poo|  190.689
14 1 0.00200 . -2.041
18 1 ooozce| . 2941 |
18 onoaoo| .| T dam

ﬁ_j.zi 0.0750[? B - 55.457.
18 o.00100( . -3.786
19 o.o6gon] . 50761 |
20 oooacd| .| 242

e 0.4s00| | 112,600
22 0on400] . 1314
23 oa3300] . 103,650

e 0.00400
25 oateae] |
26 0.00200
27 sus | 0.06700

SIJ;‘ 0.00200
s 0.00100 |
sur | 0.00300
's:;j 0.00200
sur-}v 0.00200
sur - 0.00400 |
sus :(;.65.5.(-1.0_1 -
: us ; 0.08500
8|4 100 3 sur,000260 |
|
file:/C:\Users\ULLUOMA\sashiml4 htm 1/30/2014
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SAS Output Page 6 of 18

AR 2 BEUDO-04

Elmix_s";_4 P 100 3jsus 0.12400}
Paols | 100, 3tsw 000000
45 1 1000 3lous 012600] .| e7.064]
Tazle . w00 3lsurlooozsl | zaze
azle | alsusjot1zo0] .| seian
Taal7 3lsur 1000400 | . )
457 | 3|sus|0.0Seon| | 39,3jb;
ass . 0l 3lsurjocozeo] | 2,041
4718 )] 3tsus | 0.0C300 . 2,128
8o o[ 3|surlooozoo| . 2.04%
4|9 ol " slesiooosce] .| 2.128|
50 25 ] { 0.037C0 . 26.537
5 50, 8. |ogseoo| . 49,434
6. |nizroo| . 98,768
0.24700 196,408 |
sur jo.oooco | .| 4868
; sus | 0,00000 . -4.568
sur 0.00506 2.754
su5  0,06100 . 36.929
sur § C.00600 . 0.313
sus | 0.04800 . h 34 488
sur {0.00300 . ~2.128
sug | 0.119C0 . 92,258
sr l000300] . 2128
susl019500] .| £9.004 |
sur000200| . " oam
{sus! 010800 81,681
sur | 0.00700 . 1.12¢
s | 004733 | 33945
vaooto]| . -4.569
sus, 0.00000| . 4569
sur [000000] .| 4se9
sus| 000I00] . 3755
“ooarool T s
n EUUEEOD‘ -_-.__ - '4971E47
L 0ats00; " ae.004
| D.24300 O  emse
feur ooodon! L 1314
R
{sur S0.01300 6.000 ¢
ws 00E300 . a855 |
leur ‘00100 T ase
R
file: AC:\Users\ ILUOMA\sashtml4 htm 1/30/2014
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SAS Quiput Page 7 of 18

AEH- 2D EEURD 64

3 | S0 9'sus 005400 39.370
| s2pe 100 Sy oo L 2154
834 | 100 olsusictzzaa; 99.030
BT Q‘;Lir 0.01000 . P 7 3568
| gsle | 1 sjasorteon L erzes
866 100; 81 sur 0.00700 . 1127
'HE Eoglsus o0 . 35,190
a7 | sfsurjoo600] | 10077
g9;7 | sus 004800 . 34,458
I sur 200300 . 2128
o1)8 [sus oonaoel 1 aan
92(0 | sur ; 0.00300 . .2.128
0a]o sus | 000200 2,947
41, 25 1’2 A.AW 0.03800 ) . h 267.5\';17
85, 50! 121, Toossoo] 48300
6. | 1wo 12y, lommoo| | esres]
o7 2000 12|. ip24az0| 193.154
9|1 | o0 12|ar|0004c0| . -1.314
9o[1 . ol 1z|suslooosoe| . 2.128
10012 | 0| 12]eur|c0f600] . 8.450
01|z 50| 12[sus|0osscol . 38,556 |
T102|3 | 50! 12 |ew lootso0] 7,636
1033 . 60 12| sus:0.04600 A azeeo]
1044 | 100 12|sor 10.01000] . 3.668
Cos[4 | 06| 12isus|otis00| . 29,004
108]5  100| 12{surjooii00] . 4382
07]6 | 0.a1300] . 87.376
108 | o i comoo| . 2,754
g o000! . 84.122
7 ! fcozmoo| .l 18214 |
7 50, 1z swlooases| .| is77a
8 | 0! 12|awlcoosoo! | 314
1138 0! 12, sus | 0.00400 R ‘Iﬂ
afs o o moswfaomos| L aau
s{e 0 12 ssiopodon| .| 134
Performad by J. Luoma SAS version 9.3 08:07 30JAN14
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SAS Output

Page 8 of 18

{ ER-12-PEIUDO-04

Mean treatment concentration by treatment tank and sampling location (surface/suspended) for all

sampling times
The MEANS Procedure

tank="" loc=""
i Analyrslrsrziﬁa;l;b’ler: pradlctod;ppm Predicted
Value of cone

Lower 98% | Upper 35%
Maan| Std Dev| GL for Mean| CL for Maan

I N S ,,,,J

tank=1 loc=sur

Analysis Variabie : predicted_ppm P}edieled
Value of cone

Lower 95% | Upper 95%
Mean | Std Dev | GL for Mean | GL for Mean

26150 13816 4.3084 -0.9253

tank=1 loc=sus

Analysis Yariable : predicted_ppm Predicted
Value of cone

Lower 95% { Upper 95%
Maan | Std Dev | GL for Mean | CL for Mean

«2.9413 i 0.8955 -4.1787 -1.7040

tank=2 loc=sur

Analysis Varlable : predicted_ppm Predigted
Value of conc

Lower 95% | Upper 95%
Mean | Std Dev | CL for Mean | GL for Mean

281711 4,3590 | -2.4954 8.3256

tank=2 loc=sus

! Analysis Variable : predicted_ppm Predicted

Valuz of conc

Lower 95% | Upper 95%-
Mean | Std Dev | CL for Mean | CL for Mean

42.1361| 8.0878 a20033|  b21784

tank=3 loc=sur

Analysls Variable ; predicted_ppm Predicted
Value of cone

Lower 95% | Uppor 96%
CL far Mean | CL for Mean

| Mean! Std Pov
1096437 47235,  -4.9007|

6.8293 |

tank=3 loc=sus

" Anzlysls Variable : predicted_ppm Pradicted

filed/Ci\Users\ILUOMANsashtml4. htm
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SAS Output Page9of 18

Value of conc

. Lower 95% | Uppor 85%
Mean | Std Dev CL for Mean | CL for Mean

§ 39,4781 7.0037 30.7819 48.1?’43I

|
i
|

tank=4 loc=sur

,1 Analysis Variable : pradicted_ppm Pradicied |
: Value of conc

Lower 85% | Upper QSIAT
Mean | Std Dev | CL for Mean | CL for Mean

!
{-0.1748] 3.0769 -3.9954 3.8457

tank=4 loc=sus

; Analysis Variable ; predicted_ppm Predicted
H Value of cong

Lower 85% | Upper 85%
Mean | Std Dav | CL for Mean | CL for Mean

L97.8455 9.0043 86.5634 1087,

tank=3 loc=sur

Analysl-s V;r]alnra ; prodicted_ppm Predicted
Value of cono

Lower 95% | Upper 98%
Mean | Std Dev | CL for Mean | GL for Mean

-0.0121| 3.8424 4,703 4.7588

tank=5 loc=sus

Analysis Varlable : pradictad_ppm Predicted
Value of conc

Lower 98% | Upper 95%‘
Mean | Std Dev | CL for Mean | CL for Mean

94,0483 | 6.71 96i 86.7049 102.4

tank=6 loc=sur

Analysis Variable : predicted_ppm Predicted
Valua of conc

Lu;vel 6% Llppc;!r 9.’);'/;
Mean | Std Dav | CL for Mean | CL for Moan

-0.3376 2.18331 -3.0488 23733

{
|

lank=6 loc=sus

: Analysis Variable : predicted_ppm Predictod
: Vzlua of cone

| Lower 95% | Upper 95%
Mean | Std Dev | GL for Mean | CL for Mean

|B5.8880, 40027  B18063| 919598

[
|
|

fank=7 loc=sur

: Analysi Varlabls : predicted_ppm Predicted

file:/C:AUsers JLUOMA\sashtm14 . him 17302014
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| Value of conc

; Lower 85% | Upper 95%
Mean | Std Dev | CL for Mean | CL for Mean
50326 1 8.9208 -6.0439 | 16.1092

tank=7 loc=sus

Analysis Varlahle : predicted_ppm Predicted
Value of cone

‘Lower 95% | Uppor 95% |
Moan [ Std Dev | GL for Mean | CL for Mean
3¢.70485 12‘3507{3 19.3319J 50.0772

tank=8 loc=sur

Analysis Varlable : predicted_ppm Predicted
Value of conc

Lower 95% | Upper 95%
Mean | Std Dev | CL for Mean | CL for Mean

-2.7786| 1.2069 4,271 -1.2801

tank=8 loc=sus

Analysis Varfable : prodicted_ppm Pre&lcteﬁ
Value of cone

Lower 95% | Upper 85%
Mean | Std Dev | CL for Maan | CL for Mean

26160] 14781 44512 -0.7606

tank=9 loc=sur

Analysis Varfable : predicted_ppm Predicted
Value of conc

Lower 9% | Uppor 95%
Mean | Std Dev | CL. for Mean | CL for Mean

26159 1.2340 -4.1481 -1.0837

tank=9 loc=sus

' Analysls Vartabla : predicted_ppm Predicted
! Valus of conc

Lewer 95% | Upper 95%
Mean | Std Dev | CL for Mean | CL for Mean

-2.6159) 0.9277 -3,7678 -1.4630

Performied by J. _uoma SAS version 9.3 08:07 30JANY4
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SAS Qutput Page 11 of 18

FET 40 TRV
FER-2-P52UDO-04

Mean treatment concentration by treatment group and sampling location for all sampling times

The MEANS Procedure

there=. loc=""

rgl;:nali;slTV;rlabIa H pred\cteiﬁpm Pledict-e-d-
Value of conc

Lower 95% | - Uppor 85%
Mean | Std Dev| CL for Moan | CL for Msan

thero=0 loc=sur
Analysis Varlablu : prodicted_ppm Predicted
Value of conc

Lower 95% ! Upper 95%
Mean | Std Dev | CL for Mean CL for Maan

-2.6701| 1.1778 -3.3224i -2.017¢

thero=0 loc=sus

Analysis Variable : predicted_ppm Pradicted
Value of conc

Lower 95% | Upper 95%
Mean | Std Dev [ CL for Mean | CL for Mean

-2.7244 1.0859 -3.3287 -2,1230

thero=50 loe=sur

Analysis Varlabls : predicted_ppm Predicted
Value of conc

Lower98% | Upper 05% |
Mean | Std Pev | CL for Mcan | CL for Mean

2.9713i 6,1236 -0.4198 6.3625J

thero=50 loc=sus
! Anélgslé ‘};riable : predicted_ppm Predicied
P Value of conc

F

E Lower 85% | Upper 85%
t Mean { S1d Dev | CL for Mean | CL for Mean
t ol
t

3877291 9.3074 33.6187 43.0272

thero=100 loc=sur

‘ Analysis Variabla : predicted_ppm Predicte
! Yalue of cone

. Lower 95% | Upper 95%
! Mean | Std Dev | CL for Mean | CL for Mean

i-0.1748, 2,887

17707 1.4216i

thero=100 loc=sus

Analysis Variable : predicted_ppm Predicted
Value of conc
i e . o ,l

;
l

fiie//C\Users\ILUCMA\sashtml4. htm 1/30/2014
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SAS Output Page 12 of 18

FER-A2-POELDTO-C4

i Lower95% | Upper 95%
Std Dev | CL for Mean | CL for Mean

|
! Mean
[620073] 79043 85168 97.0078

Performed by J. Luoma SA3 version 9.3 08:07 30JAN14
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Mean treatment concentration for each treatment aroup for each sampling time
The MEANS Procedure

thero=, time=. loc='*

I Analysis Varlable : predicted_ppm Predi;téd
Value of cong

| Lower 85%1 Upper 85%
i Mean | 8td Dev| CL for Mean | CL for Maan
L

thare=0 time=1 loo=gur

Analysis Varlable : predicted_ppm Predicted
Value of conc

Lower 5% | Uppor 95%
Mean | Std Dav | CL for Mean | CL for Moan

-2.6701| 0.4598 -3.8371 -1.5031}

thero=0 tima=1 loc=sus

Analysis Varlable : pradicted_ppm Predicted
Value of cong

Lowor 95% | Upper 95%
Wean | Std Dev | CL for Mean | CL for Mean

02126 c4cos| 43795 20456

thero=0 time=3 loc=sur

Analysis Varlable : predicted_ppm Pradicted
Value of cone

Lowor 95% | Upper 95%
Mean | Std Dev | GL for Mean | GL for Mean

-2.9113 0

thero=0 tma=2 loc=gus

Analysls Varlable ; predicled_ppm Predicted
Yalue of conc

Lowor 85% | Uppar 95%
Mean | Std Dev | CL for Mean | CL for Mean

-2.3089] 0.4698 -3.5659 -1.2318

thero=0 time=6 loc=sur

Analysls Varlakie : pretdicted_ppm Predicted
i Value of cone

! Lower 86% | Upper 95%
. Mean| Std Dev | CL for Mean | GL for Mean

I 5687 0

thero=0 time=6 locmsus

: predicted_pprm Predicted |
alue of conc ‘t
T T f "

. Analysis Varlabl

fle://C:A\Users LU OMA\sashtinl4. htm 1/30/2014
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SAS Output Page 14 of 18

FER- 2 BIGSG-04

Lower 85% | Upper 95%
Moan | Std Dav CL for Moan | Cl. for Mazan

4.2075| 04BSE|  -5.4f4d -3.1305

thero=0 time=9 loc=sur
! Analysts Varlablo : |:}red;ntiecl_ppnlI’thda)dT
Value of conc

Lower 95% ! Upper 95"/:

Mean | Std Dev | CL for Mean - CL for Mean
-1.8564; 04688 -3.0234 -0.6895

thero=0 time=9 [oc=sus

Analysis Variable : predictad_ppm Pradicted
Value of conc

Lower 95% | Upper 95%
Mean | Std Dev | GL for Mean | GL for Wean

-2.1277 0.81377 -4.1489 -0.1064

thero=0 {lme=12 loc=sur

Analysis Yarlabla : predisted_ppm Predlcted
Value of eonc

Lower 95% | Upper 85%
Mean | Std Dev | CL. for Mean | GL for Mean

-1.3140 0

thero=0 time=12 loc=sus
Analysls Variable : predicted_ppm Pradicted
Valuo of conc

Lower 95% | Upper 95%
WMean | Std Dav | GL for Mean | CL for Mean

-1.5852 | 0.4698 -2.7522 -0.4182

thero=50 time=1 loc=sur

Analysis Variabls : predicted_ppm Predicted
Value of cone

Lower 95% Uppera;‘i%
Mean | Std Dev | CL for Mean | CL for Mean

26701 1.2420 57577 0.4174

thero=50 time=1 loc=sus

Analysis Variable : predicted_ppm Predicted
Value of conc

1 i.ower 5% | Upper 975;&7
Mean | Std Dov | Cl. for Mean | CL for Mean

36467 435778 61.1089 |

1L52 3883 |

thero=60 time=3 loc=sur

| Anazlysis Varlable : predicted_ppm Predictecd
; Value of cone i

I ! i

file://CAUsers\ LUOMA\sashtml4. htm 1/30/2014
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SAS Cutput

 Lower 95% Upper 95%
CL for Mean | CL for Mean

Mean | Std Dev
-1.1904 i 04775

-1.8564 1 0,9385

thero=50 time=3 loc=sus

Analysis Variable : predicted_ppm Predicted
Value of cone

Lawer 95% | Upper 95%
Mean | $td Dov | CL for Mean | CL for Mean

39.8216] 0.4143 38.7925 40.8508

there=50 time=6 loc=sur

Ar lysis Variable : prodicted_ppm Predicied‘
Value of conc

Lower 95% | Upper 35%
Mean | Std Dev | CL for Mean | CL for Mean

1.3982| 1.2429 -1.6893 4.4858

thero=50 tims=6 loc=sus

Analysis Var_iable 1 prodicted_ppm Predlcte';l’
Value of conc

Lower95% | Upper 85%
Mean | Std Dev | CL for Mean | CL for Mean

361204 1.6852 31,1726 39,0683

tharo=50 time=9 loc=sur

Analysis Varlable ; predicted_ppm Predictad
Value of conc

o Lowar 95% | Upper 95%
‘ Moan | Std Dev | CL for Mean | GL for Mean

6.5518; 3.2684 -1.6174 14.7204

thero=50 time=9 lcc=sus

Analysis Variablo : predicted_ppm Predicted
Value of conc

B Lower 95% | Upper 85%
Wean | Std Dev | CL for Mean | CL for Mean

I7ATI0| 2.6156 30,9735 43.9885

thero=50 time=12 loc=sur
Analysi;\jairgﬁei :pradi:te-tl;-ppFPredicl!;d
Value of cone

Lower $5% | Upper 95%
idean | Std Dev | CL for Maan | CL for Mean

iT14335) 58802 01887|  26.0088

there=50 time=12 loc=sus
Analysis Variabkle ; predicted_ppm Predigted
: Value of cone

"__i . e B

file: /C:\Users\ILUOMA\sashtml14 htm
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SAS Outpul Page 16 0f 18

Lower 95% | Upper 85%
Mean | Std Dev [ CL for Mean | CL for Mean

29,0631 11.3566% -0.3902 £8.5164

tharo=10¢ time=1 loc=sur

FAnaIyaIs Varlable : predicted_ppm Predicie?

Value of conc

! Lower 95% | Uppor 95%
Mean | Std Dav * CL for Mean | CL for Maan

-1.5852 0.4698‘ -2.7522 -0.4182

|
\
1
|

thero=100 time=1 loc=sua

Analysis Varlable : predicted_ppm Predicted
Value of cone

Lowor 95% | Upper 95%
Mean | Std Dev | CL for Mean| CL for Mean

102.8] 10.1953 77.5085 128.2

thoro=100 time=3 log=sur

Analysis Varlable : predicted_ppm Fredicka;i
Value of conc

Lower 95% | Upper 95%
Mean | Std Dav | CL for Mean | GL for Mean

32126| 12429 8.3001 01250

thero=100 time=3 loc=sus

Analysls Variable : predicted_ppm Pradicied
Valus of conc

Lower 85% | Upper 95%
Mean | Std Dev | CL for Mean | CL. for Mean

94.1568 52312 811619 107.2

thero=100 {ime=6 lo¢=sur

Analysis Variable : pradicted_ppmiP'r;«Viri;md
Value of cone

Lower 95% | Upper 85%
fdean | Std Dev | CL for Mean | Gi- for Mean

24277 0

thero=100 time=6 loc=sus

I Analysis Variabie : predleted_ppm Predicted
i Value of cane

Lower95% | Upper 25%
Mean | Std Dev | CL for Mean | CL for Maan

87.8476, 54177 ; 74,1892 101.1

thero=100 time=9 loc=sur

: Analysls Varlabls : predicted_ppm Predicted |
Value of cone

file://CA\Users\ILUOMAVsashtm]4. htm 1/30/2014
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SAS Ouiput

‘ Lower 95% | Upper 85%
Mean ; $td Dev | GL for Mean | CL for Mean

I 1
2A881) 12429)  ommea|  ss10r

thero=100 time=9 loc=sus

Analysls Varlable : pradicted_ppm Predictad
Value of conc

Lowar 85% } Upper 85%
Msan | Std Dav | CL for Mean | CL for Mean

81.1623| 54B07{  70.5476 106.2

thero=100 time=12 loc=sur

Analysis Varlable : predicted_ppm Predicted
Value of conc

Lower 95;%7 Upper 95%
Mean | Std Dev | CL for Mean | GL for Mean

3.5680} 0.8137 1.5468 5.5893

thero=100 time=12 loc=sus

jArnra lysis Varlable : predicted_ppm Pradictad
Valus of conc

Lowar 95% UpparQ‘S—%—
Maan | Sid Dev | CL. for Mean | CL for Mean

86,8338 | 24858 B0.6687 93.0089

Performed by J. Lucma SAS version 9.3 08:07 30JAN14
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SAS Output Page 18 of 18
LRHA2-PSEUTC-04

Mean concentratlon for standard checks for all sampling times
The MEANS Procedure

thero=25

Anzlysis Varlable : predicted_ppm Predicted
Value of conc

Lower 95% | Upper 956%
Mean | Std Dev | CL for Mean | CL for Mean

25.8084 | 0.4698 24.8414 26.9754

therc=5{

Analysis Varlabla : predicted_ppm Pradicted
Value of conc

Lower 95% | Upper 95%
Mean | Std Dev | CL for Mean | CL for Moan

48.6624 | 0.4698 47,6935 50.0294

thare=100

Analysis Variable : pradicted_ppm Predicted
Value of conc

Lower 95% - Upper 95%
Mean | Std Dev | CL for Mean CL for Mean

956130 | 5.6372 816082 109.5

thero=200

Analysis Variable : predicted_ppm Pradicted
Value of conc

Lower85%  Upper 85%
Mzan| Std Dov | CL for Mean CL for Mean

194.2| 1.8791 159.61 198.9

-
Performed by J. Luoma SAS version 9.3 08,07 30JAN14 _)# ™

l‘ N
File Folder: e tem Number- 4
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Appendix 8. Survival Assessment Summary

item Number  Report
Item Description of Page
Number
Pages  Number
1 Zebra Mussel Survival on Artificial Substrate — Lake Carlos — Whole Tank — Data 2 437
Summary
2 Zebra Mussel Survival on Artificial Substrate — Lake Shawano — Whole Tank — Data 2 439
Summary
3 Zebra Mussel Survival on Artificial Substrate — Lake Carlos — Bottom Injection —Data 2 441
Summary
Zebra Mussel Survival on Artificial Substrate — Lake Shawano — Bottom Injection —
4 2 443
Data Summary
5 Zebra Mussel Survival on Artificial Substrate — All Exposures — Data Summary 6 445
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Study Number: AEH-12-PSEUDG-04 Actlon _ |Pate Initials

Electronlc Lab Notebook [pages 29) 28-Cct-13 |[KLw 15

Data Source: Flle Folder: 2d 4-Mar-14 |TIS T

Forms: "Zchra Mussel Survival™ Reviewed..| 4M {R15

il 3
Certlfed... '?/‘4[’]‘! o

Flle Mame:  See fllonames as stated below

Zebra Mussel Survival on Artificlal Substrate

Test Articlz: MBI 401 SOP {Pseudomonns fliuorescens Pf-CL 3454 (S]]
Article Lot §: 400#12163C and 401P12164C Mix

Exposure Date: August 15, 2612

Test Locat on: Lake Carlos, Alexandrla, MN

Treatment Type: Whale Tank

Data Explanatlon;
Each tank replicate containec 9 perforaled aluminuim trays (~15.2 cm x 15.2 an with 2.5 an sides) with attached zebra mussels enclosad In a mesh contalnment

bag {~20.3 % 25.4 x 5.4 cm;0.31 x 0.31 em openings). Each substrate cantalned a ranimure of 50 adherlng zebra mussels prior to treakment. Aluminum trays
were coded with tags according to treatment type (W = whole water hody, B = bottom Injection; tank number 1-5, row letter A, B, C; pos ton number 1-3),
Example code of W 1A3 = whole water body {tank} treatmeant, ~ank 1, Row A, noasltion 3. The tanks are numbered 1-§; the rows are in order from the fropt of
thetank {isla] to the rear of the tank (wall} (A = isle; 8 = middle; C= wall); the pasition Is from left to right in order (1 = deft; 2 = center; 3 = right). Three trays
were removed after 6, 9and 12 h of , The WETE T lidated Inte wire mesh ho ding cages with 1 sampling lime pericd per cage and the
treatmert levels Indiscriminately distributed. The wire mesh holding cages were held In the lake until survival assessments wera completed at 28 days post-
dasirg termination,

Survlval Data Filename:
INAEH-12-38EUDO-04\Data Summarlesy(Lake Carios Survival {Whele Tank).xlsk]S arvival Cata

Data anomalies and devlat'ons:
NONE

<3

File Foider: q

Item Number. ¢

page_ | of 2
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Study Number; AEH-12-PSEUDD-04
Electranlc Lab Noteaook (Fages 25}

Test Auticle: MB! 401 STP [#/-CL 14SA{SDPI]
Articla Lot #; ADIP12163C and 4C1P12164C.Mix

DataSource: File Falder: Sd Exa0surg Date: August 15, 2032
Fuims; "Zebra Mussel Survival Test Lotatlon: Laks Carlos, Alewadria, MN
Treatment Iypa; Whole Tank
Zebra Mussel $urvival on Artificial Substrate
Trealmenl E hour Sample Thme % hour Sample Time 12 haur Sample Time

Level Sample  Total Number Num'rer Numbes | Samiple Totd Number Humber Number | Sample  Totat Mumber Nurrber Number

[mp/L) n of Anmels Alive Dead () of Animals Aliva Dend n of Anlmals Ahve Dead
WAl g 37 z W2A3 326 220 L] W2A2 390 3714 16
W2B2 237 227 10 W23 236 230 ] W2Bl 185 181 4
waca 168 185 3 wac 26 220 & WaC2 198 150 8
Wasa 328 305 23 WAz 78 in 7 W3aAz 185 180 5

0 Wikl 255 252 3 W3g3 213 211 2 Wapz 312 wq 3

w3c3 ae £l 6 watz 214 2m 11 wact 259 254 5
WEAL 269 264 5 W5A2 177 175 2 WSAZ 240 138 2
W82 173 i 2 Wiga 192 185 7 WsB1 196 150 6
W5C1 1 145 0 wsC3 173 182 11 W5C2 212 W6 6
Wiz 240 ] 274 WI1AL 164 3 161 wicz 175 c 17
WilA3 143 o 149 winl 128 5 123 wies 160 1 159
Wiz 23z 4 228 wic1 267 n 267 waca 266 4 266
Wap2 214 4 210 WAl 21 o 221 W42 158 3 155

S0 WAL 91 2 191 WaA3 375 0 375 W4BL 280 3 2
Wiz 175 4 171 Wanz 765 4 k5% wacs 455 2 453
wea1 208 5 2m wea3a 131 q 127 WBAL 151 1 150
Wsez 178 1 171 Wacy 189 [ 169 WBAZ e o 119
VVER3 298 1 247 WBC3 180 o 180 wac2 290 3 287
WBAZ 57 7 250 WeB2 188 L 187 WeAL 233 El 236
W6A3 235 8 227 WoB3 183 2 181 WHB1 249 1 208
Wec3 267 3 264 WBCL 178 o 176 weCz 155 2 153
wial 112 2 210 WAL 158 3 255 winz 237 1 236

00 wB2 266 10 256 w7Bs 193 o 193 WYBL 285 ] 286
w1 269 2 267 W 158 3 155 Ww7e2 203 o 203
WwoAl 283 8 275 WoAR3 393 1 382 WBA2 316 0 316
WoB2 10 2 188 WoE3 128 o 128 WoB1 273 5 268
wacl 324 ? 3z Waca 260 a 260 WL 156 1 155

Page 438 of 519
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Date Initials
75-0ct-13 JKLW 15

Study Number: AEH-12-PSEUDD-04
Electronic Lab Notebook {pages 29)

Data Scurce: Flle Foldar: 11d 4-Mar-14 1TIS ﬂﬂ

Forms: "Zebra Mussel Survival” sopgit] Jio

Certlited... |3 [1/11 | SR~

Flle Name:  See fil as stated belav

Zebra Mussel Survival on Artificlal Substrate

Test Article: MBE 401, SDF [Pseudomonas fluoreszens Pf-CL 1457 (SDPY
Article Lat H: 401P12163C and 401P12164C Mix

Expostre Date: September 6, 2012

“Test Location: Lake Shawano, Shawano, W

Treaunent Type: Whole Tank

Data Explznation:
Each tank replicate contalnad 9 perforated aluminum trays (~15.2 ¢m x 15.2 ¢m with 2.5 ¢m sides) with attached zebra mussels enc'osed [n a mesh

contalnment bag {~20.3 x 254 x 5.2 cm; 0,31 % C.31 om apeningsh. Each substrate contatned a minkmum of 50 adhering zebra mussels prior to treatment.
Alurinum trays were coged with tags aceording to treatment type (W = whole water body, B = bottom injectlon; tank number 1-9, row Ietter A, B, C; position
nuriber 1-3}. Examgle code of W 1A3 = whale water body (tank) treazment, Taak 1, Row A, pesitlon 3. The tanks are numbered 1-9; the rows are In order
from the front of the tank {Isle) ta the rear of the tank {wall) (A = Is'e; B = middle; € = wall); the position |5 from l2ft to rlght In order (1 = left; 2 = center; 3 =
right). Three trays were ramoved after 6, 9 and 12 h of expsoure. The substrates were consolldated Ints wire mash holding cages with 1 sarpilng time period
per cage and the treatrrent levels indlserimiinately distributed. The wire mesh holding cagos were held in the lake untif survival assessments were completed at
34 days post-dosing termination,

Survival Data Filename:
IAAEH-12-PSEUDO-04\Data Summarles\[Lake Shawana Survival (Whale Tank).xlsx]Survival Data

Data anomalles and deviations:
NONE

File Folder: __\\d

Item Number
Pege_ | of 2.
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Study Nurnber: AE11-12-PSEUDO 04
Elecionic Lab Notehook [pages 23]
DutaSourcw:  Fllu Folder: 11d

Forms: "Zebro Mussel Survival’

Tesl Arfcle: MBI 401 SOP {F7-CL 145A [SDP})
Artlcle Lot f: 401P12363C and 401P 12 164C Mik
Exposu’e Date: September 6, 2012

Vest Lacatlan: Lake Shawano, Shawana, Wi
Vreatment Type: Whole Tank

Zebra Mussel Suzvival on Artificial Substrate

6 hour Sample Time 5 hour Sample Tima 12 hour 5ample Time
Laval Sampls  Tela Numibar  Number Hursber  {Samgle TolalNumber  Number Mumber | Sample  Total Number  Kumiber Numbar
[mgA] 7] of Anlimals Allve Deatl D of Anlmals Allve Dend ] of Anlnialy Alive Coad
WI1AL 109 105 4 Wi1A2 159 152 9 WiA2 101 9% 5
wigl 118 m 7 W1e3 24 B % wica 108 162 [
wis2 Lo 85 2 WL 144 133 6 wica 1m 106 5
WAAL 64 61 3 W4A3 110 1 7 W4B3 Fel 76 3
o WaA2 " 67 7 WABY s 7 3 Wiac2 81 " El
w4a1 7 74 a WwacL 71 68 2 wWiC3 14 137 4
WZAL 124 122 2 WTA3 54 52 2 WAz 92 9C 2
W7Bl a0 78 2 w7e2 108 102 B W83 104 102 2
wrel 108 103 5 wics 1 105 3 WiC2 90 a7 E]
W2A1 108 17 91 W2A3 114 FiJ BB W2A2 9B L 97
W2bl 1le 10 106 W2B2 103 El a4 W2aB3 85 3 80
w2cl 61 a 57 W2Cs 17 5 112 w2 86 1] 26
WSAL a5 B 87 W5A3 61 2z 59 W5A2 60 0 €0
50 Wsed &7 a 59 WSR2 108 22 B3 W53 63 5 58
WsC1 85 e 71 WACE RO 19 Bl WsC2 114 2 112
WeA3 a6 5 a1 WEAL 148 2 p1d wan2 76 3 73
WHB3 142 37 92 WsBl B5 5 80 WaB2 &8 3 85
WBC1 136 3 133 WaC2 31 1 60 Wer3 129 1 128
WAl 138 F1d i1 Wapl 51 2 49 W22 95 L bt
was2 122 8 114 W3C2 73 4 59 Wwans 131 3 125
W3B3 104 L] 95 W33 B 0 LES W3Cl 104 1 103
WeAl 9 L 83 WeB1 &a a 59 WB3 " [t} 77
10 N wsaz i 3 m | wen 54 13 Bl | wsca 62 3 £
WEAL 57 3 56 W6T1 94 Q0 54 WeC3 102 1 101
WAl ks 2 75 WoAZ 107 14 83 WoA2 104 o 104
WaBl 119 4 s Weal B9 q ] W9B3 102 2 100
WaC1 118 i3 k] Wagl 123 7 116 Wwacz 60 2 58

Fite Folder: _\u__

Item Number,

Page
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Stuty Number: AEH-12-PSEUDO-04 Action Date Inltials
Electronlc Lab Notebook (pages 29) . Created.....| 28-0ct-13 |KLW T35

Data Source: File Folder: 12d 4-Mar-14 |TIS Tk
Forms: “Zchra Mussel Survival® deeantd | Ty

Certlfled... ([ 3 fer e | 3n >~
4

1

File Name: _ See flle as stated below

Zehra Mussel Survival on Artificlal Substrate

Tast Artlcle; MBI 401 SDP [Pseudomonas fluarescens Pf-CL 145A (SDP))
Article Lat #: 401P12163C and 401P12164C Mix

Exposure Date: August Z7, 2012

Tes: Locatlon: Lake Catlos, Alexandrla, MN

Trzatrent Type: Bottom Injection

Dala Explanation:

Each tank replicate contair ed 3 perforzted zluminurm trays (~15,2 cm x 45,2 cm with 2.5 cm sides) with attached zebra mussels encosed in a mesh containment
bag{~20.3 x 254 x5.1 cm; 0.31 x 0,31 cm openings). Each substrate contained aminimum of 50 adherlng tebra mussels prlor to treatment. Alumtnun trays
wera coded with tags acco-ding to treatant type [W = whole wataer body, B = bottom Injectlon; tank number 1-9, row letter A, &, C; pos'tion number 1-3},
Exarple code of W 1A3 = whole water body (tank) treatment, Tank 1, Row A, sosltion 3. The tanks are numbered 1-9; the rows are In order from the front of
the tank [Isle) to the rear of Lhe tank fwal)) (A = Isle; B = middle; C = wall); the position |5 from left to right In erder (1 = left; 2 = center; 3 = right). All substrates
were remaved after 12 h of exposure. The substrates were conseltdated Intc 2 wire mesh holding cage with the treatment levels Indiscriminately distributed.
The: wire resh holding cages werg held In the lake untll survival assessments were completed at 27 days post-dosing Lerminatien.

Survlval Data Fllename:
INAEH-12-PSEUDO-04\Data Summarlesi\Lake Carlos Survival (Bottom Injaction).xlsx]Survival Data

Data anomalles ang deviations:
NONE

File Folder: l%d

Item Number___|
Page | _of 2

Page 441 of 519




Slucy Mumber; AEH-12-PSEUDO04
Eloctronic Lab Notebook ipages 25}
Data Source:  Flle Falder: 12d
Forms "Zebra Mussel Survival®

TasTANEle: MBI 401 SDP [97-CL 1454 [SDF))
Asticle Lot #: 401P12163C and 401P12164€ Mix
Exposura Nate: August 17, 2012

Tes\ Laration: Lake Carlos, Alexandra, M\
Treatment Type: Bottam irjaction

Zebra Mussel Survival on Artificial Substrate

TreatmentLeval | Sample Total Number  Number  Mmber
(mgA) b1y of Antrals Alva Dead
8343 156 192 4
5361 24z 737 5
B33 253 246 7
BEA2 186 102 4
0 6681 21i 206 1
B6C1 17 175 a
o7AL 5 31 4
8763 176 167 [
B7CL 276 273 3
LAl 210 52 158
Blez 510 [ a2
B183 27 62 217
BAB1 188 10 178
s0 Bag2 pLT 65 191
5483 188 14 174
B8A3 282 50 232
6853 291 62 22
B8C2 200 EL 161
A2AL 279 18 261
8233 153 21 132
8201 193 EH 154
B5A1 329 112 nr
100 BSB3 393 a1 72
BSCS 260 55 200
BIA” 260 13 26
B9E3 pH] 4 139
89C1 288 2 63

T Ealde ;__\_:2‘_5!,——

tiemn Humber,

;Z;

Paga

of

=
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Study Number: AEH-12-PSEUDO-04 Action Date Initlals

Electronic Lab Natebook {pages 25 - 30} Created, .| 28-0ct-13 [KLw 715

Daza Source: Eile Folder: 144 Revised....] -Mar-14 1) 15
Forms; "Zzbra Mussel Survival® Reviewed..| dmagy | 75

Certfied.. |3 Ju//t | 5=
T ’

File Name: __See fllenames as stated below

Zebra Mussel Survival on Artificial Substrate

Test Article: MB| 401 5DP [Pseudomonas flucrescens PF-CL 1454 (S0PR))
Article Lot #: 401P12163C and AQ1P12164C Mix

Exposure Date: September 8, 2012

Test Location; Lake Shawano, Shawano, Wl

Treatmant Type: Battom )ajectlon

Data Fxplanation:

Each tank replicate contalned 4 perforatec alumitum trays {~15.2 cm x 15.2 cm with 2.5 cm sides) with attached zebra mussels enclosad in a mesh contalnment
bag (~20.3 1254 x 5.1 cm; 0.31 % 0.31 om openlngs). Each substeate conlained & misimum of 50 adhering esbra mussels prior to treatment. Aluminum teays
were coded with tags accordirg to treatment type (W = whole water bady, 8 = battom injection; tank number 1-3, row ietter A, B, C; position number 1-3).
Exarnple code of W 1A3 = whole water body (tank) treatmeat, Tank 1, Row A, positlon 3. The tanks are numbered 1-9; the rows are In order from the front of
the tank {Isle) to the rear of the tank {wall} {A = isle; B = middle; C = wall); the position is from left 10 right in order (1 = left; 2 = center; 3 = right]. All substrates
ware removed after 12 hof exposure. The substrates were consolldated Into a wire mesh holding cage with the treatment levels Indiscriminately distributed,
The wire mesh holding cages were held In tha lake untll survival assessments were completed at 32 days pusl-exposure termination,

Survival Data Filename:
I\AEH-12-PSEUDO-04\Data Surmarlesi[Lake Shawano Survivat |Botcom Injection] xlsx]Survival Data

Data arrcmalles and deviallons:
NONE

File Folder: 4

Item Number

Page __| of &
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Study Number: AEH-12-PSEUDO-04
Electronic Lab Nolebast (pages 22 - 30}
Dots Source:  Flle Folder: Léc
Forms: "Zebia Mussel Sureval®

Test Article: MGI 401 SDF [f-CL 1454 (SDF)]
Artlcla Lot §: 401P12363C and 101P12164C Mix
Exposure Date: Saptember 8, 2012

Tasl Locatlan: Laka Shawaro, Shawano, Wi
Treatmeat Typa: Rottom Injection

Zebra Mussel Survival on Artificial Substrate

TreatwentLevel | sample  TotalNumber  Number Humber
tme/L) 10 af Anlmals Allve Dead
B1A3 107 100 7
[1al 137 127 10
Bicz 111 108 3
BlL3 147 139 B
B3A3 140 133 7
o 8381 81 7€ 5
B2B2 134 i 3
Baps 162 159 4
RIAZ 118 115 0
D3B1 84 80 L]
B4R2 87 85 2
bona 137 127 10
82A2 119 4 115
B2BI 105 3 102
B2B2 L1 Z 114
B2p3 145 H 140
B3A2 17 4 112
50 B3e1 149 g 126
B3B2 103 D 102
B3C2 109 H 17
B7AZ 115 H itz
8701 128 4 124
BYBZ 116 3 113
B7B3 109 ] 103
3442 117 1 ile
04p2 123 1 122
R4ARZ 176 2 a4
ML3 104 a 104
8542 106 H 104
100 3581 jUH a 105
3582 97 3 a7
3583 108 0 108
3682 121 2 118
3683 113 a 111
362 127 1 126
36C3 ag 3 85

File Foldar: _ E g\
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Study Mumber: AEH-12-PSEJCQ-04 | Action Date Initials |
Etectronic Lab Notebook {pages 25-30) : 14-Feb-13[TIS 17

Data Source: Flla Folder: 18 4-Mar-14 [TIS Tis

Forms: "Zekra Mussel Survival” Revieveed .| AL

TS
Certified... 3/\'[]].”7 kT3~

File Mame: _ See il as stated below

Zebra Mussel Survival on Artificial Substrate

Test Artlcle: MBI A01 SDP |Pseudomonas fliuorescens P -CL 145A{SDA)]
Artic e Lot 4i: 401P12163C and 401P12164C Mix

Exposure Date: August 15 and 17, and September & and 8, 2012

Test _ocat' ons: Lake Carlos, Alexandria, MN and Lake Shawano, Shawano, Wi
Treatment Type: Whele Tank and Bottom [njection

Data Explanation;
Each tank replicate contalred 3, 4, or 9 perforated aluminum trays (~15.2 cm « 15.2 crr with 2,5 cm sldes), depending on lake and treatment type, with

attached zebra mussels eciosed In a mesh eortalnment bag [~20.3 x 25.4 5.1 em; 0.31 xD.31 ¢ry openings). Each substrate contalned a minimum of 50
adhering zebra mussels pricr to treatment, Aluminum trays were coded with tags accordirg to treatment type (W = whole water body, B = bottom Injection;
tank number 1-3, row letter A, B, C; position number 1-3). £xample code of W 1A3 = whole water body (tank) treatrnent, Tank 1, Row A, posltion 3. The tanks
are numbered 1-9; the rows arein order frax the frent of the tank (isle) to the rear of the tank |wall) {A = isle; B = miccle; C = wall); the position Is from left to
right in order (1 = left; 2 = center; 3 =right]. For whole water body treatmens, three trays were remaved after 6,9 and 12 h of exposure. The substrates were
consolidatad into wire mesh holding cages with L sampling time peiod per cage and the traatment lavels indiscriminately distributec. The wire mesh holding
cages were held in the lake untll survival assessments were completed at 28 days post-dosing term'ration.

Survival Data for SAS Fllename:
JAAEH-12-PSEUDO-04\Dala Summaries\[All Exp Survival A xlsx]Survival Data for SAS
log = Location
LC = Lake Carles
SL = Shawano Leke
tri_typ = Treatment Group
W = Whale Tank
Al = Bottom Injection
conc = Concentration
0 =contral
50=50 mg/L [A..) treatmen:
100 = 1C0 mg/L {A.l.} treatment
time = Exposure Duration
tnk = Exposure Tank ID
tray = Substrate 10
tot = Total Number of Zebra Mussels
dead = Number o° Zebra Mussel Mortalltles
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Appendix 9. Statistical Analysis including SAS Programs,
Outputs and Logs for Survival Data

ltem Number  Report

Number Item Description Pa%fes Niﬁwgt?er
1 SAS program for zebra mussel survival data 7 452
2 SAS log for zebra mussel survival data 13 459
3 SAS output for zebra mussel survival data 39 472
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DM 'LOG; GLEAR; OUTFUT; CLEAR;'; * CLEAR LOG AND OUTPUT;
FOOTNOTE1 ‘'Performed by K. Weber SAS version ' &SYSVER &SYSTIME RSYSDATE;
options 1s5=97 ps=54 formdlim='-' pageno = 1 nocenter nodate nesource?;

titlel h=* *Statistical analysis of zebra mussel mortality after’';

title2 h=* ‘'exposure to varicus concentraticns of PF-CL145A";

titled h=1 'SAS v. 9.3 Analysis completion date: O1MAY2014 Analysis prepare
titled h=1 ' '3

/*k****k******i*k*******k*ww*!***ﬁ**!**************k*i

* SAS ver 9.3 Analysis prepared by: KLW !”J *

* Analysis completion date: O01NAY2014 |thW*ﬂ*

R R LA AL AR A A R LA LA R AL LA L AL LR AL LN

R ok ok oo R K KN o Rk e R o ek e R R e Rk Ok K R R

* Variable Names:

* loc = tast location LC=Lake Carlops; 3L = Shawano Lake

* tri_typ = exposure method WT = whole water application; BI = bottom injectic
* gone = concentration {(in mg/L)

* 80 = 50 mg/L active ingredient

* 100 = 100 mg/L active ingredient

* thk = test tank ID (1 to 9)

* timo = timo post exposure assessment oocurred

* tray = zebra mussel tray within tank - there were three mussel trays at eagl
* tot = total number of zebra mussels at risk

* dead = number of zebra mussels dead after treatment
IS SR AR R R SRR R AR FS RS EEE R RS SRR SR FER R E RS RS RS SRR RS RS A ST RS EE TSRS RS SRR T RS S NEY

data mussel; set PseudoO4.survivaldata;
petsury = (tot-dead)/tot*100;

potmort = dead/tot*100;

if conc = 0 then conca = 'G';

if conc = 50 then conca = 'A';
if conc = 100 then conca = 'B';
run;

proc sort data=mussel; by loc trt_typ conc time; runj

proc print data=mussel; title4 h=1 ‘all data'; run;

Titlet h=2 'The mean percent survival and mortality by locaticn and treatment
title2 h=2 ' glassified by corcentration and exposure duration';

proc means data = mussel mean std lclm uclm fw=8§;

by loc tri_typ;

class conc time;

var petsury potmort; FF #
run Item ﬁD J
Pg_I__of ;E
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data Carlos_6; set mussel;

if trt_typ = 'BI' then delete;
2f loc = 'SL' then delete:

if time ne & then delete;

run;

data Carlos_9; set mussel;

if tri_typ = 'BI’ then delets;
if loc = 'SL' then celete;

if time ne 9 then delete;

run;

data Carlos_12; set mussel;

if trt_typ = 'BI' *hen delete;
if loc = 'SL' then delete;

if time ne 12 then delete;
run;

data Shawanc_6; set mussel;

if trt_typ = 'BI' tnen delete;
if loc = 'LC*' then delete;

if time ne 6 then delets;

run;

data Shawano_9; set mussel;

if trt_typ = 'BI' then delete;
if loc = 'LC' then delete;

if time ne 9 then delete;

run;

data Shawano_12; set mussel;
if trt_typ = 'BI' then delete;
if loc = 'LC' then delete;

it time ne 12 then delete;
~un;

data time_Carlos; set mussel;
Lf trt_tyo = 'BI' then delete;
if loc = 'SL' then delete;
run;

data time_Shawanc; set mussel;
if trt_typ = '8BI' then delete;
if loc = 'LC' then delete;
run;

data BI_Garlos; set mussel;

if trt_typ = 'WT' then delete;
if loc = 'SL' then delete;
data BI_Shawano; set mussel;

Page 9 of:f
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if trt_typ = 'WT' then delete;
if loc = 'LC' then delete;

data BI_vs_WT_Carlos; set mussel;
1f time < 12 then delete;

if loc = 'SL' then delete;

run;

data BI_vs_WT_Shawano; set mussel;
1f time < 12 then delete;

if loc = '_C' then delete;
run;
/**ﬂ***h*ﬁkItk************ﬁ _____ ReMarks _____ ARFRRER AT ARIRANF LA AANK AR A R A Ak kb drd

* This analysis compares the effect of exposure concentratien on zebra mussel
* survival fTor 6 h WT (whole wate~ treatment)at Lake Carlos only.
LRASE AR R R SRR EEE AR RS LS R R R TR R IR R TR L ST R N A R R AR U RN Uty
title! h=2 'This analysis looks at the effect of exposure concentration on zet
survival for 6 h W' at Lake Carlos';
proc glimmix data = Carlos_8;
title4 Zebra mussel mortality - 6 h at Lake Carlos only';
class concd;
model dead/tot = gonca / d = bin link = logit noint s or;

lsmeans conca /pdiff ol ilink op}

random _residual_;

run;

FREXT X R R Ak kR Remarksg----- IR AKX AR R R AR AN KRk A hhkhAm KA R bRk NA

* This analysis compares the effect of exposure concentration on zebra mussel
* survival for 9 h WT (whole water freatment)at Lake Carlos only.
LERE AR ES RN RS AR LRSS EER R RS E R TR E TR TR TR R TR R R R VR R T SRR iy
titlel h=2 'This analysis looks at the effect of exposure concentration on zet
survival for 9 h WT at Lake Carlos';
proc glimmix data = Carlos_9;
title4 'Zebra mussel nmortality - 8 b at lLake Carlos only';
class conca;
model dead/tot = conca / d = bin link = logit noint s or;

lsmeans conca [puiff cl ilink or;

random _residual_;

run;

frREXK RN R A ARk ke ko Rk Ramarks- - -- - AANA LA AN AR KRR K AR R IRk ARk h Nk kheok ke ko

* This analysis comparss the effect ¢f exposure concentration on zebra nussel

* survival for 12 h WT (whole water treatment)at Lake Carlos only.
LR R AL EEE SRR LA EEEERFER LSRR TR L R T L R R T E R TR R P R R g

zitle1 h=2 This analysis looks at the effect of exposure soncentration on zek
survival for 12 h WT a1t Lake Carlos';

Page 3 of ,}
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proc glimmix data = Carlos_12;
titied4 'Zebra mussel mortality - 12 h at Lake Carlos only';
class conga;
model dead/tot = conca / d = bin link = logit noint s or;
lsmeans conca /pdiff ¢l ilink or;
randem _residual_;
run;

fk**k***nxu****w*****w***aw 77777 REmﬂFHS _____ KAk IR T IR R KA RR TR kA kA A A vk kh A d

* This analysis compares the effect of exposure concentration on zebra mussel
* survival for 6 h WT (whole water treatmentjat Shawano Lake only.
AR R AR LA LR L R SR R R A R eI e eI Y
titlel h=2 'This analysis looks at the effect of exposure concentraticn on zet
survival for 6 h WT at Shawaro Lake';
prec glimmix data = Shawano_g;
titled 'Zebra mussel mortality - 6 h at Shawanc Lake only’;
class conca;
medel dead/tot = conca / d = bir link = logit roint s or;

lsmeans ccnea [fpdiff cl ilink or;

random _residual_;

run;

/%t*****ki**k**ik*******ik* _____ nemarks _____ WhAE Rk Rk wh ok ke kb A wh Ak ko ke Aokt 4

* This analysis compares the e7“fect of exposure concentraticn on zebra mussel
* survival Tor 9 h WT (whole water treatment}at Shawano Lake cnly.
*i********r**#ki*****kﬁkn*i*ﬁ*********i*kw***n**iti**t*tikt*******k*rt**t****i
titlel h=2 'This analysis looks at the effect of exposure concentration on zet
suryival for 8 h WT at Shawano Lake';
oroc glimrix data = Shawano 9;
title4 'Zeb~a mussel mortality - 9 h at Shawanc Lake only';
class conca;
model dead/tot = conca / d = bin link = logit neint s or;

ismeans conca /pdiff cl ilink or;

random _residual_;

run;

[REEAXEH XN RNAGRARCHRRR AN R AR __ Remarksg---- - Fh kR kwedk kR AR U RR R R dow ek ke kA sk wkk o

* This analysis compares the effect of exposure concentration on zebra mussel
* survival for 12 h WT (whole water treatment)at Shawano Lake only.
k*****k‘k*k*k**k«*k*h***k************-ﬁkwi***k****t*k*ki«tk*ikﬁktt’.*kka—ﬁ**i*wwﬁxi
titlel h=2 'This analysis looks at the effect of expesure soncentration on zet
survival for 12 h WT at Shawano Lake';

proc glimmix data = Shawane_12;

titled4 'Zebra mussel mortality - 12 h at Shawano Lake only';

class conca;

nodel dead/tot = conca / ¢ = bin link = logit noint s or;
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lsmeans conca /pdiff cl ilink or;
random _residual_;
run;

/**********k*****k*******k* ,,,,, Remarks _____ hwwkkh ko rwrhw b hdh kb hkwhk Ak k Rk kAk A kA

* This analysis compares the effect of exposure duration on zebra nussel
* survivel for the WT (whole water treatment)at Lake Carlos only. Note: BI onl
* 12-h exposure period and was therefore excluded Trom the analysis set. The
* Tull ¢ata set was reduced To contain all observations for WI at LG.
LR R RS AR SRR RS A RS E R RS R TR R R AR R TS R R R I T R I R SR TR I R Tty s Wy
titlel h=2 'This analysis looks at the effect of exposure duration at Lake Car
title2 h=2 'Therefore BI data were excluded from this analysis';
titled h=2 'Includes 6, & and 12 h WWC Lake Carles data';
proc glimmix data = time_Carlos;
title4 'Zebra mussel mortality - time at Lake Carlos only';
class time conca;
model dead/tot = time|conca / ¢ = bin Link = logit noint s or:
lsmeans conca /pdiff ¢l 1link or;
lsmeans time /pdiff ¢l ilink or;
lsmeans conca*time /pdiff ¢! ilink or;
random _residual_;
run;

FARERE R LA AT AL LT L L L L S Remarksg---- - AWK EE AR I RN kN RN KRR R AR WH kb hek R kA

* This aralysis compares the efTect of exposure guration ¢n zebra mussel
* survival Tor the WT (whole water treatment)at Shawano Lake only. Note: BI or
* 12-h exposure period and was therefore excluded from the analysis set. The
* full data set was reduced to contain all observations for WT at SL.
KAk ke R AR AT IR A I R A N R A RN TR AR R Rk A w AR A AR A A AN A AR AR AR AR AR AR KRN A ATk hwdh o
titlel h=2 'This analysis locks at the effect of exposure duration at Shawano
title2 h=2 'Therefore BI data were excluded from this analysis';
titled h=2 'Includes 6, 9 and 12 nh WWC Shawzno Lake data';
proc glimmix data = time_Shawano;
title4 'Zebra mussel mortality - time at Shawaro lLake only';
class time conca;
nodel dead/tot = timelconca / d = bin link = logit noint s or;
lsmeans conca /pdiff cl ilink or;
lsmeans time /pdiff cl ilink or;
lsmeans conca*time [fpdiff ¢l ilink or;
random _residual_;
run;

JRERF R AR ARk kA ke kR Ramarks--«-- WhARN AR A AR w A AR XA AKAK AR RA TR AN RAEA

* This analysis gompares the effect of treatment nethod BI (bottom injection)
* on zebra mussel survival at Lake Garlos, NoTe: BI only used a 12-h expasure
* perilod - thus the full data set was reduced to contain only those observatic

Page 5 of _L
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* for 12-h BI at LC.
LR R AR LR LR R R R R LR R R R R R R R R R R T R T RO p g S S S g X X 1
proc glimmix data = BI_Carlos;
title1 h=3 'Zzbra mussel mortality - BI application';
title2 h=2 'This analysis only looks at 12h BI at Lake Carlos'
class conca;
model dead/tot = eonca / d = bin link = logit noint & or;
lsmeans conca /fpdiff ¢l ilink or;
random _residual_;
run;

PR R L e R LTS TN Remarks----«- AR PRI AR AR AR A AR R R RRRRARR AR kWA

* This analysis ccmpares the e*fect of treatment method BI (bottom injection)
* on zebra mussel survival at Shawano Lake. Note: BI only used a 12-h exposure
* period - thus the full data set was reduced to contain only these observatic
* for 12-h BI at SL.
*ﬂ**w***k****#********t*****t*wk****ik**k*************l***k*h**h*ﬁ*k*k*******i
proc glimmix data = BI_Shawano;
titlet1 h=3 'Zebra mussel mortality - BI application';
title2 h=2 ‘This analysis only looks at 12h 81 at Shawano Lake'
class conca;
model dead/tot = conca / d = bin link = logit noint s or;

lemeans conca fpdiff ol ilink or;

random _residual_;

run;

JREHK AR Ak kR kAR R R REMAFKG - rww - BF Rk ke kA A K AT KA A RN RK A KA AR RARR IR AN

* This analysis compares the effeet o treatment method BI (bottom injection)
* vs WT (whole water treatment) on zehra mussel survival at Lake Carlos.
* Note: BI only used & 12-h exposurc.period - thus the fuLll data set was
* reduced to contain only those observations for 12-h for poth BI and WT at L
LR R R Rl R R R L e N 22T o E]
proc glimmix data = BI_vs_WT_Carlos;
titlel h=3 'Zebra mussel mortality - application method';
title2 h=2 'This analysis only looks at 12h WT vs 12h BI at Lake Carlos'
title3 h=2 'BI only had 12h exposure so can only compare to 12h WT treatment';
class conca loc trt typ tnk tray;
model dead/tot = conocaltrt_typ / d = bin link = logit noint s or;

lsmeans conca /pdiff ¢1 1link or;

lsmeans trt_typ /pdiff ¢l ilink or;

1smeans conca*trt_typ /pdiff ¢l ilink or;

random _residual_;

random tnk tray(tnk);

run;

AR AR AR LR AL L AL L SN Remarksg----- dekw bk k kKR Ak kR Ak AR A AR AR Nk k kA
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* This analysis compares the sffect of trsatment method 3I (bottom injecticn)
* vs WT (whole wazer treatment) on zehra mussel survival at Shawano Lake.
* Note: BI only used a 12-h exposure periocd - thus the full data sat was
= reduced to contain only those observations for 12-h for both BI and WT at SL
TRE A R R AN AR A R AR A R AR Rk R AT R A AR F R R R A IR R AR AT R AR RN A RA R ek Rk ek h ok d X
proc glimmix data = BI_vs_WT_Shawano;
titlet h=3 "Zebra mussel mortalilty - application method';
title2 h=2 'This analysis only looks at 12h WT vs 12h 8I at Shawano Lake'
titled h=2 'BI only had 12h exposure sc can only compare to 12h WT treatment';
class conca loc tri_typ tnk tray;
model dead/tot = conca|trt _typ / d = bin link = logit noint s arj

lsmeans conca /pdiff cl ilink or;

lsmeans tri_typ /pdiff ¢l ilink or;

Ismeans conca*tri_typ /pdiff cl ilink ory

randon _residual_;

random tnk tray{tnk); Vﬂﬂa

run; g
Lot

FE# %

ltem No. d
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1 DM 'LOG; CLEAR; QUTPUT; CLEAR;'; * CLEAR LOG AND OUTPUT;

2

3 FOGTNOTEt ‘Performed by K. Weber SAS version ' BSYSVER &SYSTIME &SYSDATE;

WARNIHG: The FOOTNOTE statement is ambigucus due to invalid options or
unquoted text.

options 15=97 ps=54 formdlin=‘'-' pagenc = 1 nocenter nodate noscurce2;

titlel h=1 'Statistical analysis of zebra russel mortality after';

title2 h=1 'exposure to various concentrations of Pf-CL145A';

9 title3 h=1 'SAS v. 9.3 Analysis completicon date: OQ1MAY2014 Analysis pr
10 titled4 h=t1 ' ';

L=< B N =~ T & P

11 /***k*k**kk*k***iw&****k********k*i****kik*******tt**t
f& * SAS ver 9.3 Analysis prepared by: KLW V¢] *
13 * Analysis completion date: O01MAY2014 **
14 ***i********k*t**t*i**wtki:*-kw**ii**ﬁ*i**t***t*****k**’l
15

18 jk*****k*x***********w*t**w***l**k*****k**w*k**k**k%*&*****k**k*k*i**ﬁ**!
16 | FRERKRK AR R KR K

"7 * Variable Names:

17 1 *

18 * loc = test locatien LC=Lake Carlos; Sl = Shawano Lake
18 1 *

18 * tri_typ = exposure method WT = whole water application; BI = hottom inj
x®

20 * gonc = concentration (in mg/L}

20 | *

21 * 50 = 50 mg/t active ingredient

21 | *

22 * 100 = 100 mg/L active ingredient
22 ¥

23  * tnk = tast tank ID (1 to 9)

23 | *

24 % time = time post exposure assessmqnt oceurrad
24 | *

25  * tray = zebra mussel tray within tank - there were three mussel trays at
25 | each tank *
26 * tot = total number of zebra mussels at risk

28 *

27 * dead = number of zebra mussels dead afte~ treatment

27 1 *

28 hkkdk kb hok bk dhkdh bk kb dohkioktdkhdrrhrdhdvdbbdbrhkdbhdbhwkhbbbdbebrbkrxrnbhkbbhnnmheirhdid
28 ! **k**k*\k*ik&*/

29

30 data mussel; sel Pseudo04.survivaldata;
31 potsurv = (tot-dead)/tot*100; )
Fr#_18
ltem No.
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32
33
34
a5
36

NOTE:
NOTE:
NOTE:

37
38

NOTE:
NOTE:

NOTE:

39

NOTE:
NOTE:
NOTE:

49
41
42
43
44
45
46

NOTE:
NOTE:

47

petmort = dead/tot*100; ARHH1Z-PSEUDO-64

if conc = @ then conca = 'C';
if conc = 50 then conca = 'A ;
if conc = 100 then conca = 'B';
run;

There were 225 observations read from the data set PSEUDQ04.SURVIVALDAT#
The data set WORK.MUSSEL has 225 chservations and 11 variables.

DATA statemert used (Total process time):

real time D.10 seconds

cpu time 0.00 sgconds

proc sort data=mussel; by loc¢ trt_typ cong time; run;

There were 225 observations read from the data set WORK.MUSSEL.
The data set WORK.MUSSEL has 225 observations and 11 variables,
PROCEDURE SO3T used (Total process time)

real time 0.01 seconds

cpu time 0.01 seconds

proc print data=mussel; title4 h=1 ‘'all data'; run;

Writing HTML Body file: sashtml.htm

There were 225 observations read from the data set WORK.MUSSEL.
PROCEDURE PRINT usod (Total process time):

real time 0.67 seconds

cpu time 0.49 seconds

Titlel h=2 'The mean percent survival and mortality by lecation and treat
title2 h=2 ' classified by concentration and exposure duration';

proc mgans data = mussel mean std lclm uclm fw=8;

by loc trt_typ;

class conc time;

var pctsurv pctmort;

run;

There were 225 observations read from the data set WORK, MUSSEL,
PROCECURE MEANS used (Total process time}:

real time 0.20 seconds
cpu Time 0.07 seconds

data Carles_6; set mussel;
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48 if tri_typ = 'BI' then delete;
49  if loc = 'SL' then delete;
50 if time ne 6 then delete;
51 run;

NOTE: There were 225 observations read from the data set WOARK.MUSSEL.
NOTE: The data sct WORK.CARLGS_6 has 27 observations and 11 variables.
NOTE: DATA statemert used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

52  data Carlos_9; se* mussel;

53 if trt_typ = 'BI' then delete;
54 if loc = 'SL' then delete

55 if time ne @ then delste;

56 run;

WOTE: There were 226 observations read from the data set WORK.MUSSEL.
NOTE: The data set WORK.CARLOS 9 has 27 observations and {1 variablss,
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 sacends

57 data Carlos_12; sef mussel;

58  if trt_typ = 'BI' then delete;
5  4if loc = '8L' then delete;

60  if time ne 12 then delete;

81 run;

NOTE: There were 225 observations read from the data set WORK.MUSSEL.
NOTE: The data set WORK.CARLOS_12 has 27 observations and 11 variables.
NOTE: DATA statement used (Total process time):

real time 0.00 sesconds

cpu time 0.00 seconds

62

63 data Shawano_6; set mussel;

64 if trt_typ = 'BI' then delete;
86 if loc = 'LC' then delete;

66 if time ne & then dslete;

67  run;

NOTE: There were 225 observations read Trom the data set WORK.MUSSFEL.

Page 5 of \ b
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NOTE: The data set WORK.SHAWANO_6 has 27 observations and 11 variables,
NOTE: DATA statement used (Total process time}:

real time 0.01 seconds

cpu time .01 seconds

68 data Shawano_§; set mussel;
69  if trt_typ = 'BI' then delete;
70  if loc = 'LC' then delete;

71 if time ne 9 then delete;

72 run;

NOTE: There were 226 observations read from the data set WORK.MUSSEL.
NOTE: The data set WORK.SHAWANO_9 has 27 observaticns and 11 variables.
NOTE: DATA statement used {Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

73 data Shawano_12; set mussel;
74 if trt_typ = 'BI' then delete;
75 if loc = 'LC' then delete;

78 if time ne 12 then delete;

77 run;

NOTE: There were 225 observations read from the data sst WORK.MUSSEL.
NOTE: The data set WORK.,SHAWANO 12 has 27 cobservations and 11 variables.
NOTE: DATA statement used (Tetal process time):

real time 0.01 seconds

cpu time 0.01 seconds

78

79 data time Carlos; set mussel;
80 if trt_typ = 'BI’ then delete;
81 if lec = 'SL' then delete;

82  run;

NOTE: There were 226 ohservations read from the data set WORK.MUSSEL.
NOTE: The data set WORK.TIME_CARLOS has 81 observations and 11 variablas.
NOTE: DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.00 saconds

83
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84
as
86
87

NCTE:
NOTE!:
NOTE:

20
a1

NOTE:
NOTE:
NOTE:

92
a3
94
98

NOTE:
NOTE:
NOTE:

96
97
o8
99

NOTE:
NOTE:
NOTE:

ARH-12-PSEUG

data time_Shawano; set mussel;
if trt_typ = 'BI' then delete;
if loc = 'LC' then delete;
run;

There were 225 cobservations read from the cata set WORK.MUSSEL.

The data set WORK.TIME_ SHAWANO has 81 observations and 11 variables.
DATA statement used (Toetal process time)

real time 0.00 seconds

cpu time 0.00 secands

data BI_Carlos; set mussel;
if tet_typ = 'WT' then delete;
if loc = 'SL' then delete;

There were 225 ohservations read from the data set WORK.MUSSEL.
The data set WORK, BI_CARLOS has 27 observations and 11 variables.
DATA statement used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

data BI_Shawanc,; set mussel;
if trt_typ = 'WT' then delete;
if lec = 'LC' then delete;

There were 2285 observations read from the data set WORK,MUSSEL.
The data sot WORK.BI_SHAWANO has 36 observations and 11 variables.
DATA statement used {Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

data BI_vs_WT_Carlos; set nmussel;
if time < 12 <hen delete;

if loc = 'SL' ther delete;

run;

There were 225 observaticns read from the data set WORK,MUSSEL.

The data set WORK.BI VS WT CARLOS has 54 obgservatiors and 11 variables.

DATA statement used (Total process time):
real time 0.038 seconds
cpl time 0.00 seconds
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100 data BI_vs_WT_Shawano; set russel;
101 if time < 12 then delete;

102 if loc = 'LC' then delete;

103 run;

NOTE: There were 225 observations read from the data set WORK.MUSSEL.
NOTE: The data set WORK.BI_VS_WT_SHAWANO has 63 observations and 11 variables.
NOTE: DATA statement used {Total process time):

real time 0.01 seconds
cpu time 0.01 seconds
104
(05 jk*i*i*k**k*****kﬁ*****xk*k _____ Remapks _____ AR RS ER AR ESREEER SRR RSN ESY

‘06 * This analysis compares the effect of exposure concentration on zebra mu
07 * survival for 6 h WT (whele water treatmentiat Lake Carlos only,

408 dhhdckkhkhkd ik hbkh bkt bk hkdnkhr ke hkwdhnwwkdd bbbt rhwwkrd b bsrrhrbr vk
109 titlel h=2 'This analysis looks at the effect of exposure soncentration c
110 svrvival for 6 h WT at Lake Carlos';

111 proc glimmix data = Carlos_6;

112  titled 'Zebra mussel mortality - 6 h at Lake GCarleos oply';

113 class conca,

114 model dead/tot = conca { d = bin link = logift noint s or;

115 1smeans conca /pdiff ¢l ilink or;

116 random _residual_;

117 run;

MOTE: The model does not contain an intercept. Columns of X are scaled only ar
MOTE: Corvergence criterion (ABSGCONV=0.00001) satisfied.
MOTE: PROGEDURE GLIMMIX used (Total process time):

real time 0.26 seconds
cpu time 0.10 seconds
118
119 ‘(*k**k*w**k*****k*****‘ki*i* _____ Remarks _____ dohkkkkhkhhk bk bk kwwrkkw ok ki khk ki

120 * This analysis compares the effect of exposure cencentration on zebra m
121 * survival for 9 h WT (whole water treatment)at Lake Carlos only.

122 AR AR RN R AR A AR KA R LA AR AR A RN A AR KR AN R AR AR R R A AN KA A A AR R AN A A RS kA R A AR SN RAA KRS
128 titlel h=2 'This analysis looks at the effect of exposure concentration ¢
124 survival for 9 h WT at Lake Carlos';
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126 proc giimmix data = Garlos_9;

126 titled 'Zebra mussel mortality - 9 h at Lake Carlos only';
127 c¢lass conca;

128 model dead/tot = conca / d = bin link = logit noint s or;
129 lsmeans conca /pdiff ¢l ilink or;

130 random _residual_;

131 run;

NOTE: The model doss not contain an intercept. Columns of X are scaled only ar
NOTE: Convergence criterion {GCONV=1E-8) satistied.
NOTE: PROCEDURE GLIVMIX used (Total process time):

real time 0.21 seconds

cpu time 0.15 seconds

132

FBR frEk Rk Rk kk Rk Rk kR ko Remarks----- LR R T R IR S T T Y

134 * This analysis compares the effect of exposure concentration on zebra m.
138 * survival for 12 h WT (wholes water treatment}at Lake Carlos cnly.

136 KE R AR R RN AR A A Ak R AR R AN AN R R AR N AR A AR AN AR R AR A F AR AR AR R AR RN R R AN R ARk hk kA
187 titlet h=2 'This analysis looks at the effect of exposurs concentration ¢
138 survival for 12 h WT at Lake Carlos'

139 proc glimmix data = carlos_12;

140 title4 Zebra mussel mortality - 12 h at Lake Carlos only';

141 c¢lass conca;

142 wmodel deadftot = conca / d = bin link = logit noint s or;

143 1smeans conca /pdiff ¢l ilink or;
144 random _residual_;
145 run;

NOTE: The model does not contain an intercept. Golumns of X are scaled only ar
NOTE: Convergence criterion {ABSGCONV=0.00001) satisfied.
NOTE: PROGEDURE GLIMMIX used (Total process time):

real time 0.23 saconds
cpu time 0,14 seconds
146
14? /**fclt‘k*wk‘f’(k**if‘k*tﬁ****** _____ He’"al—-ks _____ B E RS EE SRS ERTE R ERER SR SR EE LTS

148 * This analysis compares the effeet of exposure concentration on zebra m
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149  * survival for € h WT {whole water treatment}at Shawano Lake only.

150 LR A SRR SRR N AR E R E LR TR RS Rl AR LR R RS SRR SRR TR RS A AR R AR Y]
151 titlel h=2 'This analysis looks at the effect of exposure concentration
162 survival for 6 h WT at Shawano Lake';

163 proc glimmix data = Shawano_8;

164 titled4 'Zebra mussel mortality - € h at Shawano Lake only';

185 class conca;

186 model dead/tot = conca / d = bin link = logit noint s or;

157 1smeans conca /pdiff ¢l ilink or;

158 random _residual_;

59 run;

NOTE: The model does not contain an intercept. Columns of X are scaled only ar
WMOTE: Convergence criterion {[ABSGCONV=0.0000%) satisfied.
NOTE: PROCEDURE GLIMMIX used (Total process time)

real time 0.28 seconds
opu time D.%7 seconds
160
161 "t******i*k*k*****kw*k*t**x _____ Remarks----- Ak h kR R RAF AT AR AR R RN R R ek Ak &

162 * This analysis compares the effect of exposure concentration on zebra mi
163 * survival for 9 h WT (whole water treatment}at Shawano Lake only.

154 ThA AR AR A AR R R A Ak ke Ak A A AR AR R AR RN R A AR AR R AN AR AR AN A ENRANREIRRANRA R AARKS
165 titlel h=2 'This analysis looks at the effect of exposure concentration ¢
186 survival for 9 h WT at Shawano Lake';

167 proc glimmix data = Shawano_9;

168 titled4 'Zebra mussel mortality - 9 h at Shawano Lake only';

189 class congca;

170 model dead/tot = conca / d = bin link = legit neint s or;

171 lsmeans conca /pdiff cl ilink or;
172 random _residual_;
173 run;

MOTE: The ncdel does not contain an intercept. Columns of X are scaled only ar
NOTE: Convergence criterion (GCONV=1E-8) satisTied.
NOTE: PROCEDURE GLINMIX used (Total process time)

real time 0.37 saconds

cpu time 0.15 seoconds
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174

175 j***i**k***ﬁk**\'*******t*t! _____ HEmar‘kS _____ AR R LRSS LSRR RS ER LSS 2]
176 * This analysis compares the effect of exposure concentration on zebra m.
177 * survival for 12 h WT (whole water treatment)at Shawano Lake only,

178 LR T R R R L R e e L R R R L R T T TR Y
17¢ titlel h=2 'This analysis locks at the effect of exposure congentration ¢
180 survival for 12 h WT at Bhawano Lake';

181 proc glimmix data = Shawano_12;

182 titlea 'Zebra mussel mortality - i2 h at Shawano Lake only';

183 ¢lass coeneca;

184 nmnodel dead/tot = conca / d = bin link = legit noint s or;

185 1smeans conca /pdiff cl ilink or;
186 random _residual_;
187 rin;

NCTE: The model does not contain an intercept. Gelumns of X are scaled only ar
NOTE: Convergence criterion (ABSGCONY=0.00001) satisfied.
NOTE: PROCEDURE GLIMMIX used (Total process fime)

real time 0.49 seconds
cpu time 0.10 segconds
188
189 I*ink*ka*kﬁ«***********kn*** _____ Hemarks _____ whA ok hwhkdrwhkhkwhk ke wkdkdhwdh

190 * This analysis compares the effect of exposure duration on zebra mussel

191  * survival fer the WT (whole water treatment)at Lake Carlos only. Note: E
192 * 12-h exposure period and was therefore excluded from the analysis set.

193 * full data set was reduced to contain all observations for WT at LC.

194 L PR E R R R R R R R R L L R R PR R LT X )
195 titlel h=2 'This analysis looks at the effect of exposure duration at Lak
188 title2 h=2 'Therefore Bl data were excluded from this analysis';

197 titled h=2 'Includes 6, 9 and 12 h WWC Lake Carlos data';

198 proc glimmix data = time_Carlos;

199 titled4 'Zebra mussel mortality - time at Lake Carloes only';

200 class time conca;

201 model deadftot = time|conca / d = bin link = logit neint s or;

202 lsmeans conca fpdiff ¢l ilink or;

1203 lsmeans time /pcdiff ¢l ilink or;

204 1smeans conca*time /pdiff ¢l ilink or;
205 random _residual_;
206 run;
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NOTE: The nodel does not contain an intercept. Columnhs of X are scaled only ar
NOTE: Convergence criterion (GCONV=1E-8) satisfied,
NOTE: PROGEDURE GLIMMIX used (Total process time)

real time 0.36 seconds
cpu time 0.20 seconds
207
208 ,******ki*k*xk**{r**k**t*k** _____ Remarks----- KR AKX AR A TR AT A AN AR R AR KWk kd

2090 * This analysis compares the effect of exposure duration on zebra mussel
210 * survival for the WT (whole water treatment)at Shawano Lake only. Note:
211 * 12-h exposure period and was therefore excluded from the analysis set.
212 * fyll data set was reduced to contain all observations for WT at SL.

213 HERAT AN RN AR RARE NP HANNLCR A AN R AR AR A A TR AR ARk R Tk kAR Ak dh b r bk d okt kjed ke
214 title1l h=2 *'This ahalysis looks at the effect of exposure duration at 8he
215 title2 h=2 'Therefore BI data were excluded from this analysis';

218 title3 h=2 'Includes 6, 9 and 12 h WAC Shawano Lake data';

217 proc glimmix data = time_Shawano;

218 titled4 'Zebra mussel mortality - time at Shawano Lake only';

219 c¢lase time conca;

220 model dead/tot = time|conca / d = bin link = legit noint s or;

221 Lsmeans conca /pdiff cl ilink or;

282 Ismeans time Jodiff ¢l ilink or;

223 Lsmeans conca=time fpdiff cl ilink or;

224 random _residual_;

2256 run;

NOTE: The model does not contain an intercept. Columns of X are scaled only ar
NOTE: Convergence criterion ([GCONV=1E-8) satisfied.
NOTE: PROCEDURE GLIMMIX used {Total process time):

real time 0.35 seconds
cpu time 0,18 seconds
226
22? ‘(*k***ik***ktk*wl**k*****k* _____ Hemarks _____ HEAKKXARKAKAR AN AR AR IR Rk wk &d

228 * This analysis compares the effect of treatment method BI (bottom inject
229 * on zebra mwussel survival at Lake Carlos. Note: BI only used a 12-h expc
230 * period - thus the full data set was reduced te contain only those obser
231 * for 12-h BI at LC.
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232 ERkAF A A ke kb d kb h kN kb Ak AW A AR I R R AR RN R AR A w A AR AR R AW R Sk koh

233 proc glimmix data = BI_Carlos;

234 title1 h=3 'Zebra mussel mortality - BI application’;

235 title2 h=2 'This analysis only looks at 12h BI at Lake Carlos';
236 class conca;

237 model dead/tot = conca / d = bin link = logit noint s or;

238 ismegans conca /pdiff ¢l ilink orj
239 randem _residual_;
240 run;

NGTE: The model does not contain an intercept. Columns of X are scaled ¢nly ar
NOTE: Convergence criterion (GCONY={1E-8) satisfied.
MOTE: PROCEDURE GLIMMIX used (Tetal process time):

real time 0.24 seconds
cpu time 0.14 seconds
241
242 /*k*wk****k*************kk* _____ Remapks _____ ek k b bdrkok ko ek bk d kb wkkkwkd

243 * This analysis compares the effect of treatment method BI (bottom inject
244 * or zebra nussel survival at Shawano Lake. Hote: BI only used a 12-h exf
245  * period - thus the full data set was reduced to contain only those obser
246 * for 12-h BI at SL.

247 KRR AT R A KRR RN AN AR R AN R A R AR R R A AR RN R AR AR KR AR AR A ARRANKRA AR I NN AR AR IR R A d
248 proc glimmix data = BI_Shawano;

249 titlel h=3 'Zebra mussel mortality - BI application';

25¢ title2 h=2 'This analysis only locks at 12h BI at Shawano Lake';

251 class conca;

252 model dead/tot = conca / d = bin 1link = logit noint s or;
253 Lksmeans conca /pdiff ¢l ilink or;

254 random _residual_;

255 run;

NOTE: The model does not contain an intercept. Columns of X are scaled cnly ar
NOTE: Convergence criterion (ABSGCONV=0,00007) satisfied.
NOTE: PROCEDURE GLIMMIX used (Total process time):

real time 0.23 seconds

cpu time .09 scconds
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266

257 ,***k**k************ﬁ******_____Remarks _____ WK AR AR IR w ARk A AT oA A AR
268 * This analysis compares the effeclt of treatment method BI (bottem inject
259 * vs WT (whole water treatment) on zebra mussel survival at lake Carlos,

280 * Note: BI only used a 12-h exposure period - thus the full data set was

261 * reduced to contailn only those cbservations for 12-h for both BI and WT
262 KEEEKKKNEXER KA AR RN RN R IR AN Ak A A dmr AR AWk ek kv ok kb dmdeknkddhhordkwiewejhd
283 proc glimmix data = BI_vs_WT Carlos;

264 titlel h=3 'Zebra mussel mortality - application method';

265 ftitle2 h=2 'This analysis only looks at 12h WT vs 12h BI at Lake Carlos';
266 title3 h=2 'BI only had 12h exposure so can only compare to 12h WT treatn
2687 class conca loc fri_typ tnk tray;

268 model dead/tot = conca|trt_typ / d = bin link = logit noint s or;

269 1smeans conca /pdiff ¢l ilink or;

270 Ismeans trt_typ /pdiff ¢l ilink or;

271 lsmeans conca*trt_typ /pdiff ¢l ilink or;

272 rendom _residual_;
273 random tnk tray(tnk};
274 run;

NOTE: The madel does not contain an intercept. Columns of X are scaled only ar
NOTE: Convergence criterion (PCONV=1.11022E-8) satisfied.
NOTE: PROCEDURE GLIMMIX used (Total process time}:

reaz time 0.45 seconds
cpu time 0.23 seconds
275
276 FEAAEEEEE LRI LR LR S S Remarksg-««-- L T T T T X PRy ]

277 * This analysis compares the effect of treatment method BI (bottom inject
278 * vs WT (whole water treatment) on zebra mussel survival at Shawanc Lake.
279 * Note: BI only used a 12-h exposure period - thus the full data set was
280 * reduced to contain only those observations for 12-h for both BI and WT
281 Ak khkokk ko kk Rk ek kb kR R LR F AR AR ERE R RN R IRR IR IR R N R ARRRRRNCRRE K Rk kdekok ke
282 proc glimmix data = BI_vs_WT_Shawano;

283 titlef h=3 'Zebra mussel mortality - application method';

284 title? h=2 'This analysis only looks at 12h WT vs 12h BI at Shawano Lake'
285 titled h=2 'BI only had 12h exposure so can only compare to 12h WT treatn
286 class conca loc trt_typ tnk tray;

287 model dead/tot = concaltrt_typ / d = bin link = logit noint s or;

288 lsneans conca fpdiff ¢l ilink or;

289 lsmeans trt_typ /pdiff cl ilink or;

290 lsmeans conca*trt_typ /pdiff ¢l ilink or;

291 random _residual_j;
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292 random tnk tray(tnk); — CEYLOM
m 2-PEEUDO
2938 run; AEHAZPEIUEOAL

\f)ﬁi\ﬁ ,}o\‘{

NOTE: The model doss not contain an intercept. Columns of X are scaled only ar
MOTE: Convergence criterion (PCONV=1.11022E-8} satisfied.
MOTE: Estimated G matrix is not positive definite.
NOTE: PROCEDURE GLIMMIX used (Total process time):
real time 0.37 seconds
cpu time 0.18 seconds

FE#__18
tem No.
Pg 1% of 1h
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BAS v, 5.3 Anelyals complotian data: 01 MAY2044 Analysis proparad by: KLA MM D"Ji L) ‘!‘2 wUD s -
ol data i

sonca

cté urv } prc%mroill f‘

: -on;;lllnneEI K]lray! lol%dea

) 8Bt 217,
8iaz 188
3,A3 106°

8o c‘o;c‘o‘

sz 200 181
1B 510, 42
e
180, 17
1, 2 '

L m wamia
262 292
A 207 188
Tolar Tee] 28
983 179 139" :
83 :1531 13 ; 53.275337
o tres’ 1S4 202670 79793 8
: 763 8681 015188
Tsial (320, 247! 34043 65957:8
5:03 ‘503 2725 3766 tw2i1 1B
27A1 278 261 BAs2. 54013
Tsict fze4) 200 20833 mcris
Loy ot i
982141 A7
alpr 27 0. o8Rl;
3{al 328] 23 ongne;
T
aipl 261 3.
2ial see 2 g9dl0 0800°C
§: Al 269 5 08441 1850°C
: ;
7
7

=

alcy 310 98065  1.935.0
5.es 192 96361, 2848 C
Ta.a3 78 ‘087 89310
5ice 178, U1 e3edz 6858°C
2: ca ) 225‘ B 3 67.345 2_.5 ﬁ.r C

3.83 :213 2 99,081, 0838.C FF# 1%
B Timie ttem No. &

so2 2wl ‘sase0. 5140iC

T2ies 26 6 orass 282G - Pg ) _of 3 .

B - R =
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aic
we's‘é';u':
alswr
Wi w
@i
TaiLe

§01LC

s1'Lc

96.870° 1130 C Y

Wi 10 C e IZPERUGOM
25064 C
Cammle

3.061°¢C
129 00001 60000 A
oas oA
Cz0a. gE0iA
2:e3" 97867 A

osee ! soazsn

0.000° 100.000 A -
169 0.000 ¢ 100.060 A .
Al fed 181 1820 wmi7iiA
Can 221 ooco 100000 A
180, 1807 0.00 100.600 A
131 12 A083. AT A
T, 1m0 sece} s006iA
267 2870 0000 100.000}A

0500 loomia

0,600 | 100,000 A

891 LG ‘W ’
700G
MLC

0,000 100000;A

Twiciwr s, Yiso oee2: 23381 A
“9hic.wr | so 1zl ihz 168. {35 5899 86.101A
TBoile.wr | sl 120 4.ca 4851 4537 0Ad0
EHER T Czo 277. LoTl eeeeia
82 LL WT ’ 100" 2(’)’3-255 h 3759, .95.241”97
Twilewr 1 190 188 1053) 0847 8
Ceafic wr 1o 267, 200 1124) 98768
ssilciwT 100 212] 2107 0943 90057 B
Beilc wr 10 236! 227 34047 96596 B

il wr 100
wie wr A0 6 o
B9ILC WT 1000 6
00! -

2677 250" 9.276 B
a24 . 317 97,840 . B
2680 267 0743 99.267 B
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LG W

“Hasi e WT

wrile W 00!

108 LC WI'

e Wr”

s wr

9 A1 ;283 275. 2027 974738
682 188 187, 0502° 804605
7ies 193, 198, .00} 100000 B
7,03 1188; 155 1.609] 9810118
6.C1 176} 176. 0000 100000 B
A ‘ol 90r 0254] o B

1207 0.000° 100000 B

0422,
1.832° 98,

108 8L Bl B 488
rEars ‘6 esarm 4
sl s 3 7207
T2l w0 4 o7.546

11380 Bl U5 sy

s. Bl
sL Bl
5L Bl
7] sL Bl
RITIER
RITAE
120 {SL B
“1211sL Bl
TiazlsL B
123 SL Bl
124 'L " BI
25 181 Bl
Tjasiel B
127 iSL. .Eli
CazisL Bl
s Bl
130 5L .81

85,000

.1_Aé.
“oims qa7. 2701
Demd e 4 95208
T’ oeiaz 1sl 600000,
iz; '1 :c1- : “-'-16:'92-.751‘

Ts07 12, 3c2 108 '1b7': 1835 9BABEIA

80 12 3'E2 103 108, 0000 100000°A
500 42 7B1 428, 2. 3426 96875 A
600 12 7.B3 109 103 5505 04.495 A
§0 12, 7 B2 116 113 2586 or.414 A
50 12, 7A2 115, 113, 1738 8,201 A
50 ‘12 2: A2 119: 1‘&57 3351 96.‘559“]\
00 12, 2 B1 (105 102 2857 9TM3IA
B0 17 3 Bl 144 136 6566 04ded A
g 12 282 116 114 1724 w0zre A
500 12 3iAz :117- M3 3218. sEEM A
500 12. 2 A3 145 140 3.4d8. Ga.552iA
1007 12 4:83 128 124 1587 08413 B

400 12 5781 D105 105, 0000 100.000-8

1000 iz, 4'B2 120, 122 0833 89.167 B
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173 18L

174 8L
R
176 8L
77 8L
178 8L
179 i8L
180 : SL
RIS
ez

Bl
Bl

“BI
B

Bl

. Bl

Bl

al

s5 e

R RRE R Rk

s 3 5:3
S 3313

WT
WT
wWT

wro

wT

oo, o000 0 0, 0 0 0 @, o

100 12

100" 12

o0 12
T oo 12“'

100, 12
100 12
TIETH
1000 12,
100] 12

O BN OHH DD D DD D@

403 04
582 97
6 83 11
6 B2

6 c2
PIFERITY
5.B3 108
6o e
5

]?

1,

1,

2

1887

0.000°
0.000°

0,000
1653

0.7a7

.98 :

2000
3001

o188,
2! 97g18.
" sdaa '
| 84444, 5B

100.000 ' B

100,000 B

99.213
99.145

“11‘)“0‘000.‘“ T

96.639
98,113

u;'

0. N
e |
oo 1"2 [T 6y sase &

)] 2 1VCZ :TDB 6 94.444

012 T A @ 2 e

0 12 4C3 4] 4 suted

o 12, 7icz sl 3 soaer

o 12 783 104} 2 oari:

Yo ae T el eyt _
Te Tz eior et 4 osome 4936
0. 12 4ico 11 5" spavs

&0 6‘ 5‘(:1 135: 133: 2.208 )

50 6 B.A3 0 u; 01 5208 oM. oo
‘50 s, 20at w8l sl i57al 8azsa A
S0 85 5B . 67 59 11940

60 ] 2=B' ﬁﬁ: 106 3.521‘ 91.3?9?4“
500 6 5.Ct 85, 71 16471 B35200A
60 5. 2.0l 81, 57 6557 93.443°A
56 6. 5 Al 95 BT 0421 91579 A
éo [ 8:B3 149 92 3p.28% 51.745..5\
s o Bic2 &) 6D 1600 983614

6B
48.347 .B
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) {SL wWT o
1B3ISL WT 60
“adloL wr o s0
TyasisLowT . 80
wasL W 50
wrfslwr sl

8 Al :148: 146_ 1.351 98.64%
2°C2 17, 12 4274 95728
T80 002, 94118
2279 96721
8738 . 91262

23750 762507 A

-~

A1 2-PEEUL DT

> x> > »

L, W0 o @ @ o ©

186 ) SL . WT 50 22.507_ 77.193‘;‘A o
Taelslowr . w0 ovosz TapaslA
“moisl wT o so 12 Cizsd eaesia

i T 50, 42 Cro: meeniA
s 12 3409 wesel A
184, 8L Wr e 0775 102360 A

.1
92.083 ' A

| erams b

198 | SL WT 6!

200 5L wT Tl 57, 5263, w737 B
201 8L wr T6 9ict 118 99, 16102 £2.098.8
202 [SLIWT Te'aea s 95 seSd. 810468
203 5L wWT 5 3Bz 122 1 G671

204 SLEWT” 100 [} 6,5;' 1‘{24"‘ 121 EIH
(R06ISLOWT 100 B BIAT [158] 111: 19508) 0438 B |
208180 W 00: 6° elml 119] 115 fwse.E
207l WT - 400, 8, 6 A1 | 69 B9, 0000 1000001B
‘2088l WT 0. @ 5.B1 | 61 de 3g@ woor8.B
200 SLOWT | 1000 9 3G 69 5479 D521

0’ 100.000:8

. 86916 8
10000078
10000018
Tronoon’s
'Hé;l'er':B

w00 12 U2l se %.161.5
218160 WI 100 12, 3:A3 131 125 ! 542008
relslL wr 100 12 aA2 950 04 1050, md7.d
e e
221 ;SL -WT 100 12, 6 H3 : 7. f/': 0.000  160.000 B
zzisl WT 1007 12 6-C3 2. 101, DSE0; 99.020 B
azzislUWT - 1000 120 0 G104 103 0962 90.038 B
Zaaist wr doe 2 9 ms 02 fe0 i961: 039 B
258 wi 100 120 9 A2 r104- 104 0000 100000 B
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The mean percent survival and morallty by lecatlon and treatment type
classified by conceniration and expesure duration

The MEANS Procedure

e 12-PEEUDE

locsLC Irt_typoBl

concjtlme NObs Varlﬂble

FERTY

i

i Lower 68% |
Mesn Sld Davlcuchean CLfor'Mean;

.96.2038

Upper 35% |

9 plsury ‘9?‘2993 1425 98,3948
polort | 27007, 14262 1.8052 37962
50 12 "9 posury 181053 7.3014 12,4927 23.7174
: petmort . 61,6950 7.3044 76.2826°  B7.5073,

100, 12 9 poleurv 179899 ; 10,3087 999900  25.9807'
: petmort 820131 10.3057° 740163 90.0010

locsLG tri_typ=WT
b 3 [ i ! Lower 8% | Upper 85%
cone | Ume ; N Obs | Warlable | Mean Std I}evr cL for Muan‘ GL for Mean
o) 8 ¢ polsuv (976073 21553  96.1508  99.4840
i petmont i 2.1927 | 21658, 05280 asded,
9% © potsuv .00.0386 | 4.8160; 964710
: potmert | 34315, 1.6189 17349

1207 9 pelewy 07.9081° 10183 96, 98,0908

) . pelmort | 2.5919: 1.0183 1.9082 34746
500 G- Bopatsuv | 1.2886° 1.0077 04911 20402
‘potmart 98344 - 1.0077 07,0508 995039‘

9 8 :potsury 11443, 15175 €.0222 23107

: .belmort {98.8667 15175 87.0893° 1000

12, 8 potsury | 0.5360 “os320° 1540, 11227,

! . ‘peimont 19936320 053200 980773 $9.8490
00 8. 8 potsr ;208207 145111 11971 29668 |
: : petman olga, 14511  €7.0332°  98.8028

e '8 potsure : 0.5490 . O.BGBG_ 00201 1.0778

. ‘polmot 199.4610; O.0860]  u8.9222.  99.9799

120 g petsury | 06491 odsas’iteda

: -potmonl 993509 ; 06655 98.8386;  ©£0.8612

log=5L Irt_typ=BI

1

95,4024

22632

Lowor 95t |

940265

Upper 95% |

96.9004

polmon . 4.5376 22632 3.0996 5.9755 "
50 12 12 pelsupy * 2.9296 0 16677 19236 3.9266
pctmon 97.0704 ’\ 562’? 96 O7L4 QB 0665 -

100, 127 12 petsury © G.BBGD 09888 0 25&7 1 5152
“petmorl 994131 - 0.9888 98,4848 99.7413 |

log=5L. trt_typ=WT

i
sanc; ﬂme NObs‘Varlable‘

Lower 85% | Upper 85% |

Mean Std Dev oL for Mean .CL for Mean :

5 6 e Csoteury 955646 23008 037ent| 97308
: Cpetmont - 4.4354 23600 2.6138 6,2669 |
] 9 pelowy  5.5406 13716 944954 96.6039
potmorl  4.4501 . 1.3716 33961 55046,

1z o potsury 96.2207 12893 952220
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pemort

50 B 9 polsury
patmort

©
@

peisurv
patmort
polsury
pelmaoit

-
5]
w©

]
8
o
w

. fclsury
pelmort

1=
o

- pelsury
peimonr

i2: 9 : potsury

petmart

12 8022

‘g7.2978 .
1102669 ©

89,7031

C 273
972527

7.1688

1920312

| 46673

95.3327
1.9675 ;
98.0325

37783 .

129

1070027

10.7002

8.4438"

9,4436

27748
27746

6.8051"

6.6051;

5.5249+

6.5249

1.8541
16541

2.7805 ]

43773
791720

96,1200

2.0917
877540,

04205 "
9°.0859

0.5423:
86.5073

Perfunmed by K. Waoer SAS verslon 9.3 13:52 O1MAY14

47780
20,8271 §

96.5227 -

i
17,6560
96,9621 .

- bl
40000
90,3855 °
12,2460,

87,9083

8441

98,5795

3.3927,
90.4577
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This analysis becks at the offect of axposure concentratlon on zabra musselsurvival for & h WT at Lake Carlos

Zebra mussel mortality - 6 h at Lake Carlos only
The GLIMMIX Procedura
Modal lniormallon

{ WORK.CARLOS_
doad :

Dala Sef

Response Var]ab\e (Evenls)

Raspunﬁa Variab\a (Trlals]

Ruspcnae Dlslrlbutlcr‘

I.Ink Functlon

- ;-__,,..._,-J e

Var\ance Funcllon

: Var\am:u Mamx

v
_sanca ;

Numbar of Obsewallons Raad 2T

‘f !
Nul'nLver of Observallona Used 2'.’
Numher Df Evants ;4158

Dimensions

Lawer Buundarlss
Upper Boundarles
Flxed Effects gNol Frofiled

i

\lerallcn Hlstury 7 '

| | Ohfesiiva U max |

Imrﬂl[un Fms(nrts : Evaluﬂtlons Function : Changei Gradlant i
) u: B uj 4 moes7sE0s . .'7:77'5484:

1] ‘ 3° 75935487800 34568780 0.006069
R : §° 75.264110505 | 0.0847725 0.017261

i : { . .3 75.28“10‘9315‘1 0.00001740. B.577E-6

Convergence arlterion [ABSGCONY=0.00001) satlsfled.
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Flt Statlstics :
-2 Log Likelihood 150.67
TR - el D AR I s
AIC {smaller [5 heiter} 156.57 LT I2 PV»—UEQ“ u".lr

AICC {smal
BIC {smaller | bolter) | 16048
CAIG [smaller (s botter) | 16546
HQIC (smaller |s betier} | 67,72,

ris batter) | 167.61

Parameter Eéllmatos o T
DI

Error { DF |

“EMfest | conca | Estimate | Standard
cancala a0t
‘conem:B 38286
conea E c Ag.TOTé
Vﬁﬂs ;d }L . 72‘.94’69 i

908,988

conca Lea
Sy o e g
|

Standard | ‘

Error |  Lower ‘ Upper

Meani Mean| Wean| Mean|
i A

] . i
I F:tValue j Prefy

I | Lower

conca § Estimate
A
B¢ 38200

c . ann £.2364 ;24

Standard Error |

15,46

§ 0. 75
-1548 <00N

005 41952 32193 002306 0.005528; 0.01464  0.03845

‘ . 1 i i i ’ annr‘ i pper i
. H g | | ! I H ! Confldence * Confidenca |
R H ! Standard ¢ i ! 1 ! H ! Odds; LimitforOdds! Limitfor Cdds |
conca ;_conca : Eslimate { Evror DFltValue!Fr>|(iiAlpha! Lowerj Upper ; Ratlo ; Ratlo |
A u 0.4754 ¢ 04263° 24! 112102747 005 -D.4023: 1.3531 0.669
A [ 8.0113; 04187 247 19,13 <0001, 008, 7147188755 >089,399 >539.969 1
8 .G 7.5359 ; 0.8425 247 22.00° <QC01] O : >599.999 |

Farformod by K. ¥eber SAS verglon 8.3 13:52 0IMAY 14
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Page 10 of 39

This analysls looks at the effact of exposure conaantration on zebra mussslsurvival for 9 h WT at Lake Carlos

Zebra musssl mortality - 9 h at Lake Carlos only

The SULIMMIX Procedure

Model Informatlo n
WCRK CARLOS
1 dcud

[)am Sal

Rcspnnse Vurlnble (Evnnt

Response Variable lTrfa!s) 1 tn1
Response Distribution
Lihk Funcllan

Vurianca Funcllon

Varlance Muttlx i Diagunal
Estlmatlun Tsnhnlque . Maxlmum leellnood

Degraes of Freadom Resldual

Class Lt:va\ \nformallc“

JRan i =
CIas: [ Levels {values }
canca I 3, A BC ¢

‘dumber of Obsewal]ons Read | 27
’iumher uf Observnliuns Ussdl 21 H

Number of Events N 3859
Numbar of Trials. i LB7TE

Dimenaions

charlancrs Paramnters i

Cclumns In X

Cclumns In
Sub]ccls (Blocks Jn V)

H
Max Obs wer Sub]uul i

Optlm!zallon Inform on !

Optlnﬂzallon Technique l Newlen-Raphsan

Paramsfers in Opllmlza(lon ;

‘Lower Boundarlﬁs

i Nat Profilad

Iteration History

; : Chjactive |
lterat’on | Restarts | EvulunUons Fum:tlon

6. 164941544

N

e e @

I Max?
Changei Glﬂdlelﬂ"

62603098500 4104264, 1 dbaady ;
62.408529168  0.28537973  0,006251
62406760661 00174851, 0.00060
62406780571, 0.20000009 , 3.508ED

H2-PSEUn I,
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Convergence critarion {GCONV=1E-8) salisflod,

Page 11 of 39

i F\lSla'lchs .. E .riw:"'ﬂ""iZ"PSEUG D'I... :
-2 Log Likellhood 1 124.81
AIC (smalter Is beter) 75 15081
 MICC {smallor Is botlar) | 131,08 ]
.éli-é.i_snl;l;illgr-ls better) “Tiaam!
CAIC (smaller Is beller) - .137‘70=
.HQIC (smallella better} 131 SIF‘j
-VPaarson Ghi-: Squ;‘re 1 ET 20{
:'Fearsan Chlﬁquarelal-:. Z.BOA
7 Parametor Estimatas S
(EMect | conoa] Exttate| Sancad Eror 1 OF 1Vl
conea ;A 47686 0.4201: 24
cenea ‘B 5.2‘6‘1 i -0..5“30 ’ 9 92 i< 000
ct{l‘\ca l C 347? 022?1 i 2 : -15 59 ; <, 0001
“Rasd | 2001 . . ]
Type I|I Tes1s al leed Ef{ecls ‘
Effoct Num DF i Den DF F Value | F ! ProF!
“concai s 24" 15670 prl
Odds Ratia Est mntea . '
CU{IBE’ ES!];;‘;".G i DF E 35% GDII"("BI’I!’:B‘L'"\"S
RV C N >999 999 24 >999.999 : 7>99’9.9"‘3§‘:
B G »090000) 24 >360.998 >999.9<39";
’ ’ ) concn Luast Squures Means :[
T [standa] i
H i Error| Lowsr| Upper|
K Alpha! Lower| Uppar Maunj Moan[ Mean| Mean
A 4.7685' 04201 24 11.35 <,0001 i 3901.: 56355 09916 0003508 09502 09954‘
8 5.281° D55 40 992 <0001 :
[+ -3.4770 D.223| o 24 -15.68 ; &00017.
’ nlffercnces ol ‘conca Leusl Squnrss Maana o
em s ‘, - | e % i i % § e g e Lowor R l.rpner
i ' | Standera! & U0 oddel LiniiorOins  Lirk i o
cenea | _cenca !E::llflah L, Error ! D Value | Pr> |t Alpha‘ Lawnr; Upper _,'3“,"" Rallo i Ral\o‘
A B -0.4926 0,73 : 04737 i 0.05 -1.8893 0.9041 .61 D 151 2470
A c 8 245é ! 17.33 - <.00(’J’1 ’ 0.05 7.2838 9.22%&5; i >089.008 >999.999 o >999 999‘
8 C ’ 8,7381 1618 ;_UUD‘I. . 0.08 7.5503 -9.9260° >999.995 i >8040.699 =009,699
Parfaimed by K. Waber SAS verslon 9.3 13:52 01MAY 14
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Page 12 of 39

This analysls laoks at the effoct of oxposure atlon on zebra ir
Zebra mussel mortallty - 12 h at Lake Carles only
The GLIMMIX Procadura

Madel Information
WORK.CARLOG_12:

Date Set

<1 s s e e i 2L
Response Varluble [Events) ! duad

Respohse Variable {Triats) | lot

Respanse Distribution | Blnomial ‘
Unkpoton e
,Ya”a,”,c,‘? f}{ncllon . "Defau\l i
Varlance Matrix ; Diagonal :

Maximum Likellhoos

Estimallon Technique

Resldusl H

Degrees of Fraedom Metho
Glass Level Information |
Class 1 Levels | Vales i
{ 3

- Number of Obwervations Read lﬁ I

Namber of Observations Used | 27°

Nurber of Evenis 4202

Hu

of

3
Colum Lo
Sublects (Btocks Inv) | 1
Muxrabl; ﬁér éll;j ot ’ l 27

1 Newtan-Raphson

“Optimkzation Teshnics

.;arrra}nel;;sr‘lnVVO;{Ir‘nriz;ilk;rl\ '3
Lower Bowndaos ¢
Upper Boundarlas

Fixed Effect

Reration History

i ' Di:jﬂclivrer‘! 7 max
estarts | Evaluations Functlan: Ghan Gradlent
4 51520434831
3 50084319610 148511501

Canvergence crkerich (ABSBCONVY=0.00001) salisfled.

file:/H/C:fUsers/klweber/AppData/Local/Temp/2/SAS%20Temperary%20Files/_TD3488 _1...

2300647 .
| ostsz)
3 50007570263 0.02674536  0.00802
3 50.03‘7552305 6‘.00001795‘ G.941E-6 :

vival for 12 h WT at Lake Carlos

FOHI2APEEUL -

5172014

Page 483 of 519



SAS Output Page 13 of 39

Fit Statlatica

“2loglikellneod | 10008
. o
AIC (smaller ls bellel) i 106,08
AlCC smal\erls bettar) ' 10'{.12 A
(smaler s betion) § 10712 A 2PETUGD
BIC (amallnr ls battor] ! 109‘96 .

CAIC {smaller Is batter) E 142,06
HQIG (smalter Is bettor) Fm‘r‘za‘
3234,

135

Pearson Chl Square

'Paarscn Chi-giquare/ DF

Pdlal‘l‘le"ﬂ’ Esi‘malea E
Eallmatn Stnndard Error DF 1 N Value‘TPr > |||%
i H

50562 ’ 03230 2 1586 0301
s0852; 00220 24

T 01620 2
13473 o

Ddds Ratlo Estlmales 3

m;.a Esﬂmate T
. »899.998

Com‘ldence L\ml(s
»089.099 +  >§99.9!

24 >009.009 ¢

B c

nca Least Squaras Maans

-
!

i
1
1

Pl E

| ; ;
cunr:s\J Estimat Standard Ermr DF 1lVaIue Pr> t\ Alpha Lawar l Uppar
A

Error: Lower

i Standard '
; MeanL Mear\‘ Mean

0.9937 0002031 To98771 0.

(] 3230 24 15 BB < 0001 0.05 4 3807
B 0.3229 24 'Io 75 < 0001 G\OJ 4 41ﬂ7 5 7517 0.9939 0 001974 0‘9881 ¢ 0.9968
Cc 0.1520 24 X -23 45 < 0001 005 -36770 -3‘2495 ; 0.02756 0.004073  0.02029 - 0.03732

' H t : Lowe Alji:per
: : ! i i i i Confidence : Confldence |
Standard | ; i i J’ Qdd: Limk for Odets | Limlt for Odds !
cnncn \_(:ﬂm’.':l Em:r DF IVaIue } Pr> |l Alphn Lower Upper Ratlo | Rnllc]{
A s -002897 6. 4567 24 -O 06 0 9499 0.05- -0 8716 99136
A c 8 6197 C. 3569 24 24 ﬂs < 0001 . 05 7. 8030 9 3533 »999,999 |
B c 8 6486 C 3569 24 24.23 <0001 008 78120 a 3852 >999‘999 >899.999 | >099.999

Performed by K. Weber SAS varsion 9.3 13:52 01MAY14
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SAS Output

Page 14 of 39

vival for 6 h WT af Shawane Lake

Thls analysis looks at the effect of axposure atlon oh zebra Ir

Zabra mussel mortallty - 6 h at Shawano Lake only

The GLIMMIX Pracedure

Modsl Infonmation

Data Sot

Raspnﬁse Var‘iz;t.:{eA(.é;;nAt;) tdeac

Responge Variabls (Trlals) | lot
i Binomlal

Response Distrlbution

!‘ Logil

Link Function
{ Defaull

Varlance Function
; Diagonal
Maximum Likellhood

Residual

Varlance Matrix

Estimation Techniq

Degrees cf Freedam

"Class Level Information |
Class 5

" Number of Observations Read ;

>r;47um>iaarof"0hserva!iuns Uxed; B :
| }16

‘Covarl
.Cz;lruvrnhsrln X

Columnsinz 10
'S-uléjrel:;s;tkl?;lrocrl;aﬁn“\f) 1
Max Obs por Sublect 27

e )
Optimization Information x

Optimlzatlon Technlgue | Newlon-Rashson |

Paramalars In Optimization 1
Lower Boundaries
Upper Boundarias

Fized Effects

; Not Profited
o .Ile.ralion H‘isto‘r‘y‘” !
i e o 2o e = 4 b e 1w ]

’ Ohjectivi

lteratlen :Reslar( valuations Funclion_; Change ! Grad?lnnxti
Y U Tasamasonn " 1308838
11 312583770172 7.38374835 1027220
2 3 1287752507 . 0.08244202 0.011145

3 125,77525235  0.00000736  1.849E-¢

Convargenca cilterion (ABSGCONY=().00001) satlisflad.

fite:¥/Ci/Users/klweber/ AppData/Local Temp/2/SAS%20Temporary%20Files/_TD3488_1I..,
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SAS Output Page 15 of 39

Fit Statistios ;
Caloglikelhood 2615, ATHAZPSIURD 1
AlC {smaller s befter) 1 257.5!
AIGG (smaller s betier) | 255.5
'BIG (smailet 46 bettor) | 2614
po1sa 21) 72 <o
coneais a0 Dasi1 2l 809 <ooot,
Reeid | 7ol R
Typé Nl Tests of Fixed Eﬂéc‘s
Effct | Nam OF {pan OF [ Value | Pr >
somea, 247 s <00
¢ |
‘A .C . ‘a0842) 24 40.097) 407006
‘s o 254,536 24 5&.&2'25 796,341
i 7 7 o - coﬁca Le.as-(.sqularés-nneans . . N Y b o !
‘ /R R A N ] R
; : i L i pror] Lowar | Uppe
._(.-._c.u.r_maS.E.s“lln.\eﬂz.ta_'}S.Ia_n?:_srdﬂl_irro f:lVaIua!Pr>|’.! Al i Upgefl ) lﬂear}ii . Mgan.
A 7.21 - <0001 2.3§6§Lo.aazp_j
8 7.62 . <,0001
<. oo <ooni |
T ] i ! © tower!  upper
H i ! i 1 | i Confidenca
. H Stantlard | H 1 H i Lim!t for Odds
oonea}_oonoa Esfimate Emor | DF jtVaiue, Pr> ] Upperj - Raflo| Rallo
A ] -0.5993 ; 04078 24 -147 04546 005 0.548 1274
A c 4.9405% 9.517#; 24 9'5"'.{0.0”11 0.65_ 38720 6.0080° '13é.'s4'2; 407.096
T © 55098, 0524 26 10.03 <0001 005 43096 68800 2654636 796.341

Parformed by K. Weber SAS varsion .3 13:52 01MAY 14
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SAS Qutpul Page 16 of 39

This analysls looks at the eHecl of exposure concentration on zehra musselsurvlval for 9 h WT at Shawano Lake

Zabra mussel mortality - 9 h at Shawano Lake only .
‘rtr..'..‘"}'“'IZ"PSEUS D-': ;

The GLIMMIX Procedure

“Varlanca Matrlx Dlagenal

Estimatlon Tecknlque Maximum Likelihood |

Degrees of Froedom Melhod - Resldual

Class Level Info mallcn;

Class 1 Lavols | Values |

conca | 3 ABC

Number of Observations Rea

Nurnba

f Observations st;d !
Numbar of Evanta

Number of Trlals

Dimenslons

Covarlance Parametars |

Calumns In X

Columns In Z
Subjacts (Blocks in V)
Max Obs per Subject

Optimization Information !

Optimlzatlon Technique ewlon-Raphson

P.an;arne(els Ln‘omlmlzal#‘c'm
Lower Boundarles
Upper Boundarlos
Fixod Effects ; Not Proflled

Heration History
i Objective |
valuatlons Fiuthetoh

118.65006602 . 13.45966
10541799086 , 10,13256514 . 1431097
105,21208528 . 0.20502569 - 0.043502
105.2‘1273193. 0.00018336 ’ ¢.00006
08,29275193 | 00000000 | 1.09E-10

N

[ N 1Y

file:///C:/Users/klweber/ AppData/Local/ Temp/2/SAS %20 Temporary%20Files/ TD3488 1. 5/1/2014
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SAS Output

Gonvergence crilerion {SCONV=1E-B} satisfled.

Page 17 of 39

]
Fit Statlsties HIZPLEUG- ]
215‘43:
AISE (sma\lar Is héilér) 216.47 .
BL- (smﬂllor Is hotlur) B 2223I ‘
CAIC (smailer Is hellar)w 225 31
"HOIC [simaller Is boltar) | 216 5u
Pearson Chl-Squuro 122 32
Peavson 6.h]-§quaf;“f Dr 5 10
Pa'amater Es!lmales e E
.éﬁ;c.i.;c;l.ﬂc -Esllvﬁﬂt Stundurd Error}DF anlua‘F’r>]t|,
onca A 2‘152’3. oésc“ 24‘
conca [c osses’ 2| 7»6.'54 T=.00M
Resid | B L
“Type Il Teats of Fixed Effocts |
Eﬂeci NuinDFFDen DF|FValue Fr>F;
canea l 3: 24 89.66 <0001 R
Odds Rntlc Estimatos
o "o |o6% Coniidencs Lints
A 174,688 24 71.579 | 426,329 ;
B C 4427 24 12751 ~090.090
conea Least Squares Means -
o [ I T tandard ]
i i H ! Error} Lower! Upper
conea Est\mme'standard Errur DF’tVaIuelPr>|ll Alpha Maanf_" Msnn Moan! Mean
A 21523 02500 24 8.61 <.0001: 005 16362 266& . 0.8859 002332 08870 09351;
B 28876 08638 24 T8 <OUO1F 005 21305 3.6445 ! 08472 omm oesaa a.97T45’
é ~3 U107; -0.8526 7é4 4!!.547: <.0b01 Q.08 ‘3,."!86 2. ?fuq 0.04694 - DO‘\STB 0(]2324 009255_
. Dlﬂ‘urencas ctccnca LeaaiSquarus Meuns i
v P T T ew e
| ; 1 Gontldence Canfldence |
Odds ;  Limitfor Odds ] Limit for Odds |
zonea | _soneca; Esl\mma Erru DF tValue | Pr>| Ra!lo Ratla Ratlo !
A B o, 7353 04439 ‘24 g ) zifw’s’f T e T e
A C 51630 04323} 24 1184 <0001, 005, 42708 60652 174600 Tere: 426229
B c 58983 05088 | 24 ﬁsc <imo1 005 45452 6.948¢ 364.427 - Twerst. someeee.
Peiformed by K. Weber SAS verslon 9.3 13:52 01MAY14
fleHC:Users/klweber/AppData/Local/ Temp/2/SAS%20Temperary%20Files/ TD3488 1.,  5/1/2014
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SAS Output

Page 18 of 30

This analysle looks at the effect of exposura congantration oh zebra musselsurvival for 12 h WT at Shawano Laks

Zebra mussel mortality - 12 h at Shawano Lake only

The GLIMMIX Procedura

Mode! \nfarmallon

Data Snt

Rasponsa Varlable (Events! I daad
4
Respo 50 Varlable (Tnals) ;tot

Response Dislllbutlon Binomlal

Llnk Fum:llon Logt

Vul Iﬂncn Funcllon Defaull

Va nce Mntrlx : Dlagonat

Estlmalfun Tech \quu

Numhsr nf Obsarvallons Read T 27
Numher of Ohservalluns Used 27!
N

Number of Trinla

Dlmenslons

Covarlance Par:

Golunmns In X 3
Co' umns in Z K 0
Subjecls (Blnclm In V) Bl
Max Obs perSub]sct i 7
Opﬂmlzmlon lnforma(ian E

. -t
opﬂmlzatlon Technlqua ! Newlcn Raphsan

Paramulers In Optlmizatln

Lowerranundarios ‘o
Uppar Boundaries 0
Fixed Effects : Not Proflted

lteralion Hlstory
Ob]ectlve

Ilerat\on Restans Eva uatlnns Func(lon:

WORK S}—AWANO 12

! Maximum -lks\muod :
REsIdLaI

i

: Mak |
Changn Gradlent ‘

4 53 428048376
1 0 3 61.538258937
2 o 3 51881002121
EY 3 5156179012

()_j 0‘

. 2920.53
173075738 0,343543
0.02615882 0008667
0,00000900 2.645E+6

Convergance criterlon (ABSGCONY=0.20001) salsfled,

file://C:fUsers/klweber/AppData/Local/ Temp/2/SAS%20Temporary%20Files/ TD3488 T...
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SAS Output Page 19 of 39

12PN

Flt Stattstics
--2 Log leellllocd o :
AIC (smaller Is be!ler) ' 109 32
AICC (smaller Is betlar) | 110.. 37
BIC (sn%;{lie} Isvhsll ) [113 21
.GAIC (smallerls beller) . 116.21 }
HQIc (smallel Is betler} :

Pearson chl-Square

Pnarfmn Chl

Parameter Estlmalas

- T
Erfm:t wconca{Esllmale Standard Elrur DFHVaIue Fr>|

36625

35879 03099' 2 1271 <ooo1
conea G ! -324880 02146, % EIEES <ooo1.
E“;m'! - 15076 JEEN o .f

Type III Tnsts af lead Effeclu
Eﬂ'ecl lNurn DF 1

cenca 3,

 0dds Rallo Est

Estlmaln [ DF ; 95% Canfidoncn Llrﬁi!s
>999 995 24 4ﬂ4 394 »880.999
B c ' >999 999 24 605 122 >599,999;

! Standard | i
| Evror | aneri Upper!
Mean | Meanjr I\'IlanJ Nean |

canca l Es|lma!n ‘ Standnrd Ermr
A 3. 5623 T
B 3.0379 1271 <0001
G mas, | 0ztbiM. Aai2 <000f]

H | [ i Lowar i Upper |
: i | i H ; Confidence | Confidence |
i : Smndard Lo : | ! Odds:  Limit for Odds | Limit for Odds |
canca : cnnca Esiimaie Errnr DF | IVaiue Fr> | Upper ; Ratia ! Raﬂn H
A E vn 2757 0 A 154 2 : -0, SS 0 54 0 05 -1_1350 : 0,5337 [1.759 : 0.321: 1‘793 :
A c . 63079, 013513 s 24 19.87 <.000 0.05 6.1029 7.8328 »599.999 484.394 >005,999 |
B G 71835 0377 24 19,06 <0001: 0.05 64054 7.9616, >099,.999 ' 605.122 >999,899 |

Parformed by K. Weber SAS verslon 9.3 13:62 01MAY 14
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SAS Qutput

This analysis looks at the elfect of sxposure duration at Lake Garlos

Therafore Bl data were axeluded from thls anaiysls
Includes &, 8 and 12 h WWC Lake Carlos data
Zebra mussal mortallty - time at Lake Carlos only

The GLIMMIX Frocedure

Mvdsl Enfurmallun

Dats Sel WORK T\ME CARLOS
Rcspnnsc \Jm‘lablo [Evcnts} i deac

' tot

Respnnse Dlslrlbuﬂon t B\nomiar

Llnk Func!ron j Logll

Var!anca Functlun

Varlanca Mal Ix

Es!lmauon Technlqus

‘ Dofault
D\agondl
Maxinmurm LIkeHhood

Degrees of Fraedem Melhod Res\dual

Class Level Infarmation |

Class ‘ Levels \Values

- time ‘ 3 6912
uonca\ ] K ABC
Numhurof Ohsewatluns Ruad . .I!-I-5
Nurnharothsewatio}.ls u;mlI 81 :
Nur;hal'of-EVl;r_)ls- ’ 12229
Numbarof Trls {18649

Dimensions

Cuvar\ance Paramnters |

Columns |h X 15

Lowur Boundarlss
Upper Boundarles
Flxod Ef‘focts

Iteration History

WOoW W W N

* Mot Profiled

Cblective

187.72842613
187.72842604

Funcﬁun%

: 193 539551737' .
: 188 093?1633
187.73020008

Cl*ange Gradlnnt }
. 5 72‘3(‘65
1!] 595&3545 1 094281
0 363506d4 0 083355
0 0017&367 0-000597 :
X UOUUGOUB 3. 125E-B

Papge 20 of 39

S12REEUL O =
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SAS Output Page 21 of 39

Convergence criterlon {CCONV=1E-8) satisfiad. -

L

e, 12-pesima.
Flt Stalistlcs

2log Likellhood 14

AG {omaller Is hottory |

AICC {smallar 18 bottor)

BIC {smallor Iz better}
CAIC {smallar 15 belter}

HQIC (smalfer |5 better)

Poarson GChi-S8duara

~ - T
Pearson Chi-Square ! DF |

Parameter Estimates

- \ - —y—- -
Ime ; Estimate | Standard Errcri DF

18.23 <.0001

A

B 0.4728:72° 18,29 <0001 |
B o ML IR
Tlime'eoncalA 6. -0.6064 YTy
llma"conca B B V -1.1128 ¢ : -1.897 0.0522
moconea' ¢ 8 o) o
ting'cotica 1A 8 -04H1 056 05631
Ume'conca'B 9 . 0.08949 2 013, 0.9000;
limeconea i 8 0. A
limeconea iA 12 T ;
meveonealn 12+ o -
Nimeconea (G 12 0 B
Resldual - 23844 .

72, 57400048
72 88211 <0001,
72 16170802

QOdds Ratle Estimates

m e e g = e e e
onca | Estimatn : DF  85% Confidence Limits |

04872, 0315

I 2 ©oegez 72 18207
A 3 »999.980 72 >399.998; 899,969

¢ >o00069. 72, >008.908 »999.008

cenca Least Squares Moans

,S|andard; : :
: . i i Errar: Lowar, Upper:
Ipha® Lower; Upper: Mean Mean: Mean: Mean:

conca Estimate Standard Error: DF -t Value ;Pr> i :
A 47096 0.2181 72 2180 <0001 005 42747 51443  0.£811 001920 00862 0.9942

file://fC:/Users/klweber/AppData/Local/Temp/2/SAS%20Temporary%20Files/_TD3488 I... 5/1/2014
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SAS Qutput Page 22 of 39

O ATVIRPERY
B 4 7250 0.2286 72 2068 <0001 C05 4 2695 5,1805; 0.8912 0.001992 0. 9862‘ 0. 5944
[ -3 5820 0.1190 " 72 -30.11 <0001 G.05 -3.8187 -3 3454 ﬂ 02705 0. 003132 0.02146 U 03405

Rifferchces of conca Least Squares Means i

¥ T H H i '
| oo 1 : : : . Lower Upper
: H ! H H ' ; I i Confldence ; Gonfidence
H Standard! ! i i Odds | Limitfor Odds . Limlt for Odds |
conca _conca Estlmale ! Errur. DF ]1 tValua [ Pr>|I| | Alpha ; aner- Uppar Ratlg { Ratle Ratlu i
M B 0 31 59 72 005" U.QEEG‘ 0,05 -0.6450.0 C143 0,985 0,525 1. 645
A -C 0 2404 72 33.88 <.DOO1 P 0 D.) 7 7970 B 7873 >899.999 >999,9987_ 7 >999.999
B c 8.3075 0.2576 721 3226 <0001 i 0 05 7 794(] B 5211 5999.90 ¢ >099.003 >099,080

time Loast Squéres Meaﬁs - )
! : Standard
: ¢ Error | Lower
UF: |Va\uo‘ Pr>|t] { Alpha | Lower | Upper : Moan Mean

8 14752 01453 72, 105] <0001 | 0.05|1.1855 1764306138 | 0.02201 )
9 | 21843, ozma 72 1001, <ooo1 0.05 1,749 ;26193106088 001985 08518 09321 .
12 1 21027 0.2125 72 1031_«0001% 0.05 17690 2,684 | 0,6006 | 0.01920 1 0:8543 . 0.0319 ¢

Dlfforonces of timo Least Squares hMeans o :

i ! ! ! ; | ! Lowar Confldence | Upper Confldence

i ! 1 | I : i i Umitfor Odds |
time ; fime | Estimale 3 Standard Error DF% t Valua | Pr>(tf Alphu‘; Low:ri Uppar; Ddd= Ratlo Ra|iu=
6§ .9 -0.3091 0.2622° . -2 70, 0.0085 0.05 : -1.2318 . -0.1864 0.492 0830 ;
B 212 P o07s 0'2575. 72 279 ODUGH 0.[]5 ' ; 0.8156 ¢
9 12 -0.00845 03046, 72 0:03:0.8780° 005 0, 1620}

time*¢onca Loaat Squares Means

i H ! I Standard
H ! | H Error{ Lower| Upper
.canca ; fime ; Eslimate | Standard Error : OF | { Value ] Pr=it Lower: Upper| Mean Mean: Moan| Menn

A6 asm 0.009 | 72, 12.80{ <0001’ 005 30869| 48213 09667 000AO7 | 0.9756  0.9921
B dess. 20172 17.24,<0001 006 33660 427131 0.9787 0C04624: 0.9675 ) 09662
OO T L L7EGT <0001, 005.-41204 32050 (002396 0004983 001584 003600
A 9 i aTse 1235 <0008; 0.05. 2.9900° 5.5361: 0.9616 (L0324 09620 0.9961
B9 . s’ 1075 <0001 005 42003} 6.2330 0.9945 002604, 04855 09960
c 9 V -3 4770 ' -15.55 <.000ﬂ : 0.05 -3‘,5357 —3._065 : y O.CDE‘QS‘] .?6.02012 ‘D.Dd443
A 12 sosE 1,82 <0001 0055 42034; 59091 0037 0002601, 09852 08073
B 12 5os2 1185 <0001; 05| 42324 5930 0.0030 0028151 09857 09074
c 1z aseae 02013, 72 4770 <0001 0.05 35647} 31621002765 DOOS3US 001862 0.04062

Dl'rfarences oHime'conca Leaql Squarps Means

|
i
! ' H | i aner5 Upoor |
! : i ; ' | contidencs | Confidence |
' : : | H ! Limit for Limit for i
: H b : SIandard : : COdds ! Qdds Odds
Gohea ! tlme i _conca | time ; Estiimate Enor | DF |Value Fl > |l| Alphu' Rﬂllo 1 Rallu Ratlo 1
A 6 8 6 04t 0 3810 72, 125, 02161 0.06¢ -0. 2841 1.2349 ¢ 1.609 ‘0. 753 3.428
A 8 e 6 | 80115 03751 72 2136 <0001 .05 7.2635  8.7504 >p09.088 >QGQ‘999 »009,099
A 8 A 9 04645 0.4848 - 72 -0.54 03511 Q.05 -14510° 0,5220°  0.628 0.234 1.685
A 6 8 9 -0.9671 06775 72 -166.0.1016  0.06. -2.1083° 04842 0,384 0421 1214
A [ G 9 = 77811 0.37i3 72 2005 <0061 0.5 7.0408  8.5213 >990.809 >999.989 >899 930
A i A 12 07622 0.5281 72, 142 0587 006, -1.8040 0.3006 0471 0.164 1.351
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SAS Qutput Page 23 of 39

ASUZPERYL O

B 2, o712 2148 04434, 005 181300 02715 0460 0.160 - 13121
e 12 .88, 720 2130 <0001 005, TAMI £.6037.5959900 9080  +990.999
c 5 7w .72 2486 <0001 005 G824 B0 5009999 099998 999999
‘A 9 . s 72 201 008830 006, 184770052040 0381 Q18 0,040
B9 a5 (72 267 0003| 00§ 28004 00648 0200 qom 0.694
67 e Y ronss] Go0z2 72 2497.<0001, 005] 670327 7903( 09998  E15004- >890.989 ;
A iz | v2e7e. 72 285 0010, 005 286 02067| 02831 o2 oree
8 1z 12566 720 281 00111] 005: 2174 02066 'o,zqés"}' Co0el 0744,
c 12 7a0m : " 005! e7m0] 78085;-800888;  000003| »000.99
A 9 L saTsal ommain, 005, 9.3506; 75980} <0AD1] <0001 <0001
‘a _'9_ -a.gs_{ad:‘ 05315 72 001 70‘05;7-107.3'25:)73’ 9 : '7<c_).oo1; : w<é"n'q_1‘f {p.\:ﬁoﬁu
c s | 02302 -070°04373: .05 08178 0,794 o441 1430
e e © 18367 <000 0.06; 07461 | oot w00t <00t
IR R T 2 10427 <0001} 005° 67441} <00u1. <ogor.

12} -0tess -049 03241 | 07.05; 0,726 o4t 1851

Ere 2" 079" 04300, 005° 17902 0aT7T 2t
82456

2000998 »909.969 j

e o e
Iy

oo DD D@ B»PPPPAO00000DIEEDEE R >
m’:w"m'o:otn‘m;m'ié c oo B o e e ne e oo e e o e

.9 B
T : -0.2877 , 2.308
' 21 aaer T
2 | e, 1944 | <0001 #899.998
o7 T e 16,52 <0001 >629.958
A 2 oze 4472
B -2 oarsel 4,344
Ve asns s 7 naren veeasen|  veeesed
Az | oasae o005, aaTes, 7se7s| <0a0i: <0001
‘8 12 1 .e6622 1<0001° 005 -9.5079; -7.6166. <0.007 0,001 -
oG Mz ousse 030, 07544 0,08 2! 1080 0615
A e T oo 00500519 005 42350 Tosrtt | nest,
AT e T T2 1 aoter g 720 1 005 7.877°. 8562215099999 999988
B 12- .C ‘\2 - Uﬁf»ﬁﬁ 04725' 72.;‘ .n.(.lsr‘ 7706"7. 9.5811 :>999 999 >909.099

Perfermed by K. Weber SAS verslon £.3 13:52 11 MAY 14
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SAS Outpul

This analyals looks at the effect of exposure duration at Skawaneo Laka
Tharefore Bl data ware excluded from this analysls

Includos 6, 8 and 12 h WWC Shawane Lake dala

Zebra mussel mortality - time at Shawano Lake only

The GLIMM!X Procedure

Data SE‘

Rosponso Varlable. (Evnnla]
Response Vatlabla rlals)

Mudnllnfurmauun ) C ‘
ORK, TJVIE SHAWANO
vad

_Response Disiribution : Bhn nial

Llnk Functlnn Lug\l

Va(lanca Funntlnn

Varlance Mal X

Est\matlon Techhlque

Degi’caa of Frundom Mctho

Class Level Informatlnn }

-Class i Levels : Values '
time [ 3B ?27”
coneaj 3 ABC

Number uthuervatlaqu Read J

Numher n’thnarva!Ians Used

Nurnher nf Evants !

Number of Trla[s

Dlmenslons

Covarlanoe Paran\ulers ‘r 1
|
|
i

c::lumns in X

culumns tn z

Defaull

Dlagcnal
Maxlmum Li)(ellhucd
Rcsldual

81;

,8,;
4354
7774

qumlzatlen Info rm an ‘

Optimlzaﬂan Tnchniqun ' Nowlon Raphsun

LONEI’ Boundalles 0

Upper Boundaries

Fixed Effacts , Not Profiled

Iterallon Reslan‘.s i Evaluatlons
S4-

3
3
3

Iterallun HI

K 30320045245
3

Objactive |
Functlon :

23, 94395153 1928650002 " 16176
280.8500271 028092443 0.03963
203,5496274  G.OOD19571 . 0.000052 |
283.64882714  0.00000000 . ;l 91E-11

Page 24 of 39
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SAS Output

Ly

e 2

Convargence ciilerlon (GGONV=1E-B! sallsfled. |

Flt smilsllcs

2tog leellhand R
AIC (srnaller Js bellur) l 585,30
AICC (smaller Is beller) i 587.83

BIC (smallarls betler) 606 85-
CAIC {:ma\ler \s bellqr! ‘ 615 851

HOIC {smaller |'s§‘b;tté}) | 593 05°

Pnrameter Esllmates

landard Error
o
03

time -0.5724 X
::onca A - ﬁ‘.éﬂ?g' 0.6045 72 1ﬂ33 : 0001
conca 3B 7.1835 06541> 1008 <0001
cones o SRR
.llme ccncai /\ ’ 67 ’ —1;9&73?3 d‘?':mz 72! ,2‘3;,1
tmeconcalB 5 -1.6437; 07008 72, 208
Vllma’ccﬁcai(‘l —!G‘ i ”01 N h » .
Vlll'ne cencah A . 9 -1 7448 a 0‘73.34 ‘ 72 2 30 00200
tme'concaiB 9 128, 081472 1B 04178,
thmercaneaiG 9 0 S o
Gwooncain 12 0 R,
meeoreals 1200 o .
tlme‘ccnw G »1-2 ’ i D.." ’ .
Resldual 7 : R o

-E;fec;" an DF FVaIue Pr>F
“time. 559" 00051
conea y: zrz 74 <GUU1
timoconca 4 7 220 0ome
Estimates

time | conca |
6 i B
o J 0481 72,

A ot msecer 72

B 7 ams

72

Page 25 of 39

12-PSEUBO

' i Slandard B

H : : Efror: Lower! Uppar!

conea Esumate Slan-la Error DF tValua Pr>m Alpha Lower; Upper. Mean Mean| Mean! Mean :
A 2548& 01916 72 13,31 <0001 005 21670 2.4307. 0.8276 001288 089?2 0.9493-
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SAS Qutput Page 26 of 39
~-°P-..=..,UBClw'; .

B 3.0856° 02297 72 1343-<0001' 0057 26277 3.543)

0,8563, D.009600; 0.9326  0.9719
[ -3.1216 02060° 72 AGAT <0001 0.05°-36319:.2.711

.04222'0‘0083222 02842 0.06230

Differencaes of conca Leasl Squarss Means

Lower !

: i Confidenca |
; Standard | : Odds Linlt for Odds |

sonea Vignca EStImate Exror | DF tVaIuo}Pr>|t| Alpha; Lowerj Uppet Rnllu' Ratie
A B -o.aasaf 0.2991 178 0C769: 00511390 0.0504.  0.505 0322,
A6 seros | aliiTz 2047 <c00i. 006 51100, 62308 230167 1856727
B ¢ . ez omed 72) 20.173':_<no'o13 005 560} 63200, A0EEDT 268302 017618 1

tlmu Leasl Squaras Means

! I ' i Standard

! H Errar | Lower! Upper
time | Estimate | Standard Elror\ DF tVaIun Pr>it| i Alpha: Lowor Uppar | Menn Moan | Mean; Mean:
6 02849, 0. 1631 72: 2 35 0 0210 0.05 ;0 05951 0 7100 D 5951 0.03929 i D.514B 0.6704
g9 06764 0. 1{8’} 72 3 IB 0 GUM 0 L1 1 0319 D 6629 0 0'598!) D 57% 0 T3

12 “1.4!")15 ) 02709 ?2. 535 <0001 605 09114 .9916 0.8102. UM1BB 97133 OB'.’BQ

Differencas of time L.east Squares Means

H i L : i Lo\nerConﬂdenca Upper Canﬂdnnce !

i Limlt for Odds | Limit for Olds |
R

tim?i_ﬂ‘[n Standard ErrvriDFElValueEPnltl Alpha Lowan: Upper ; Qdds Rullu]
8 8 - 2915 02410 72, .21 02317; 006 0732 0t%C2) 047 0.462
6 12 © 0887 omz 72 837100012) D054 asmuomeaj 0344 ©oass,
s 12 i -o7rea 39.00108] 003 T eae ‘

| | i Standard ;

Error] Lower| Uppar}

! Alpha: Lowar] Uppor: Mean Mean: Mean| Msoan}
W 0.05: 1.4244] 2.2385| 0.8620 | 0.02632] 0.8060! 0.3037
B 6 0.0a D 2aemi 09192 nn}édﬁ, 08721 08408
c & . 31086 03620 72 -B57:<3001 005 38320 23851 004278 001405 00212":nuu432_
A g 21525 02080 72 942 <00B1. 005 16918 26226] 0.6969 “ooal ogasn 6323
B g 28876 0481, 72, 834 <3001 0.05 21976 35?75 05472 001736 0.9000 09728
¢ e apwr 0.3328 72 -8.05: <0001 | 008 56741 -2. 347 'nnaecm 501489 0.02474 0.06728
A2 2862 04025 72 7.58.<0001. ”nos 27008’ 45240 09750 001177, 09371 n.g;m'
B 12 39379 0.5978 72 ”7'.:'425?.:061 0.05 2.8550 smo nseos 001008 0.0461 0.9804
c 12 32456 03728 72 872 <0001 u.oa-'-s.aauo -2 5032 003749 001344 0.07820 0.07584

Ditferences ofllma tonca Laasl Squares | Means J

; H : j H ; i : i : Lower] Upper’

; i Do ; : | i ' i Confidence | Confidence '

b i | : 1 i : | Hmitfor:  Limitfor

; F i . : £ | H Celds | Odds | Odds
conca;(lmeiﬂconca 1Ime Estimate \"alue Fr>\t| Alpha L'Ippﬂ RalIm Raﬂo[ Rallu
A 6 ] 6 ¢ -(.5983 -I.BH 00719 005 -1 ?533 0.05468 0. 549 0.286 1 KJ5I
A € C 6 49408 11.86 <000f 005 41102 57708 139.842 60,958 : 320.808
A 6 A 9 03203 -1.080.3083 005 -0.9427 . 0.3020 0.728 0,390 1,353
A 6 B 9 -1.0656 -2,63 00105 006 -1.8570 -0.2543 0.348 0.156° 0.775
A € c 9 4.8427 _ 1240 20001 0,05 40641 68213 126808 48213 276,236
A L3} A 12 -1.8303 -3.49 00008. 0.05 -2.8749 -0,7858 0760 0.056 . 0.456
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SAS Output

.0 0 00 R 30w R @ >

B oo v o e v oo aso D oo 6e Oe e B G D &
OO0 Wa wrP00wroio w0

w

T2 >0 0080 8 B 0
_L_l.'
RN

X}

comr» o wirom e o wBpoo D

Poge 27 of 39

P
.ﬁ‘@.?:Jv'!Z-PSPUGC}-',:-.j.

12 29080 05753 72 366 00005 005 32629 -D@Sel 0,122 2630 0.083
2 0 KO7IS 04246 72 1095 <0001 005 42006 59244 1603760  68761; 37054
6 5539 04446 72 1245 <0001 005 46536 64250 254535 A0duse  617.608
9 D20 0M4EE 72 040.0.4261 005 GAIS0 00739,  1.322 08600 2848
o p4563 04300 72 108 02001 005 13152 04025 0834 oal 1.4,
9 1 54dzd’ 04202 285° . 43043 62797 230905 €894l 533532
Ti2 a0 osaed 72 Czses et 2008 oee
12 15067 05958 72, 28945 03180 ooes: o
2 seres ussm 72 {0051 47753, 55704, 4 Ma5T] | Hea7T,
R e e o S
@ BB, 000t 72, 1196 <0001 00568050 40084} 0062 00t oo
(9 1000783 04624’ 720 0.0/ 08431: 005;-1.0704] 088300  0.807 0340 24201
i 67700, 060772 -1422,<0001; 005L7aT3 | eTd, 0001, <001, 000e:
2 72485, 08400, 72, 1085 <0001, GOF -630%° 6752 <0001 w01 | .03l
T2 oasim,  osW0: 72l 025079290 005 DA, 1147 0407 3234
Yo orssr. oareei T2’ 76 0uged: L6700 0080711 0478 o208 na0s°
UG4890, 04078 72 1288 <0001 006’ 4308 59707, 174609 TSl 303967
A2 AAI00, 055TII72 28100083 006 28808 0434 0221 0076 0844

01744

139.034

oz T otet]

108037 Vooms  0as0l 0098
1277 632 okan [ 70467 4E0.803]  167.200)  >030.990
R 05861 | _‘5.5-,0@,?, o0t <0001, oo
12 ] 60467 05324 , 66880 <0.001 ! <0.001 } 0.003
12 0.2348 0.4994 047 | 0‘05;-0.7“5[:: H .1.2365‘ 1265 o -0467 o 5,423"
Yol earer odms i 0 005 47180 14816 076B 080,  d.206
Ti2 C Gs07e DOGSS 720 11.000<0001: 0051 66928, EA228 -G6R.089°  206750:  »009.699
.1.2 7“!35 ’ 06541 i 72 ..“ 1098 .- D‘fiﬁ‘ ‘5_375‘:’) 54875 >999.999;‘ 357 535: o >009.900 -

Performed by K. Weber SAS verslon 9.3 13.562 01MAY 14
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SAS Output Page 28 of 38

-BRRUL D

Zsbra mussel mortality - Bl application
This analysls only laoks at 12h Bl at Lake Carlos

The GLIMMIX Procadure

Rcsponse Varlabla {Trials) ‘ml

’ Resnonsa Dlsxrlbut\on Blnomial

Llwk Functlon Logh

! Varlanca Function Defaull

Diagonal

\Jarlance Ma(rlx |
Maximumn Likelihood

: Estlimation Technlque

Degrees of Freedom Metho

Cluss Level lm‘orma!lon

i

Clar.s i stels anuesi
conca : 3 AE c

Numbar uIObsarvaﬂnns Raad i a7t

Number u!Observatiuns Used 27

Number of l:van(a 3911

Numbar ofTr\als

Dlmunslnns

VCovarlrance Parametera
>Go|umns in K - 3
.Culu11ns n Z T 0
Subjuc{s (Eluc'lgs n V) 1

Max Obs per Subloct | 27 '

it

Optlmlzation Technlqua
Paramatem In Optimlzatl
Lowal Buundarlus

Uppor Bnundarlun
FExnd Eﬂec(s

Iteration History

| . Ohlustive |
estarts : Evaluatlons Funetlon ; Changel Gradlem

& 20287656108 ¢  27.20293 -
1886. 1362029 634045512 1231055
18612184269 0.01466021 0.003438
19512164259 | 0.00000010 2.497E-8

l{eration

w v

Conveargence critaron (GCONV=1E-8) satisfled.

Fll S'.atlaﬂcs .
2 Lug lee\lhuod ! 392.24

fite #/C:/Users/kIweber/AppData/Local/ Temp/2/SAS %20 Temporary%20Files/_TD3488_1...  5/1/2014
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SAS Output Page 29 of 39

AlC (smaller Is bettar) 308,24
il i S |

AICC {smaller ks beltor) i399.29 -

BIG {smaller 15 ba

‘Pearson Chl-aquurelDF! 1022

ramalar Esllma!es i

BB

<GDD1

1 4766

T tasea ; 864, <0001
C -3.5173 0.4537 . 24: 197 . (.0031
Resid ; - 102231 . y .

Type III Tesls of leed Effects

Effec( sNuln DF Den nrj ¥ Va!ue r Fro i
conca ! H 3; 24, 71 92 < 0001

©dde Ratlo Estimates

stimate | I | DF | 95% Confldence le\l;mi
A o} 163 0‘9 24 442,349
B C ; 159, 592 24

433329

i H
{ H H

Standard: U,
; Em:rI
Maan Monn.

S —
i
1

| Ilal Lownr Llpper

0.7560° 0.8609°

A 14766 omrs 24 l!...8.1._<.t)uﬁ o5 11307 1522 0&141 002537
B 1.4554 " 01685 24 8,64 <0001! C.06] 1.1076 18032 08100  6.025685. . 0.8585:
c 38173 0.4637 24 1 {45536 2. aaon DC2615 001156 001042 0054115

|

Lower : Upper

Confldence ! Confidenca

Limlt for Odde i Limit for Odds
Ratlo :

Ratlo ¢

0 EEE

Perforned by K. Wabar SAS version 8.3 13.52 01MAY 14
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SAS Cutput

Zebra mussel mortality - Bl application
Thts apalysis only fooks at 121 Bl at Shawano Lake

The GLIMMIX Procedure

Rasponse Vallable (Trlals) lol

Raaponsu Dlstrlhuﬂon Bhumlai

Llnk Functl;w;i Lag[l

Varlance Functlon Defaull

' Varlange Matrix U|agona|

Mammum Likclhnud

Degrees of Freednm Mntho Rasldual

N
“Glass Levei (nformation !

Class | Levels Values |
concal G AE C .

Numher of Ob:.ervallons Ruad : 36

Numbar uf Observafluns Used

Number of Evenls } 2782

Numbar of Trlals

{Jlmensions

Cova rlance Paramete rs

Columns Ih X

Galunmsln Z

Suhjacls [BIocKs ln V
Max Obs per Suhjact

thim\zﬂllnn chhnique

Paramekors In Optirlllzmi on

LOWEP Boundarles

Upporﬂoundarles

\dellun Hlslcrry 4

P 3 Oh]actl\a'e
estarts Evalualions

i Max
Funcllun Change Grﬂdlnm

o 470365040511 REYYITR
[ 7o) 5 5910008830 128526212 0466711
P00 3 6.0801T4145 0.00964424 0002750
S T 3 59.09017162, D.000C0253 . B.T1EY

Convergence eritedon {ABSGCONY=0.0C001) satlsfied. .

Flt Slatlsﬂcs
2 Lug Likellhood Fimg

file:/i/C:/Users/kIweber/AppData/Local/ Temp/2/SAS %20 Temporary%20Files/ TD3488 1.,
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SAS Output

AlC {smaller | better) 144.18
AICC (smaller is beltar) i 144.93
146,83

BIC {smaller Is ba

161,03
HQIC {smalter |s hetter) ; 145.84
Pearson Chi-Squara 38.88

Pearson Ghl-Squa 1.18

Stalldardvérrnr ! hF E t V\V’aluai };r >,,|t,|,i

018831 330 2062 <0001 |
" 031511 33 1485 <0001
" 04360 33; 22418 <0001

conga |G

Rosld |

" Type lll Tasts of Fixed Effects
Effoct jNum DF | Don DF | F Valuo | Pr> Fl

conca | 3 33 300.30 <000—1l

Odds Ratlo Estimates
. conca i _conca i Esfimate 3 DF |T95% Cenfldence Limits

A C 671.083, 83, 431664 >800.808
B G »999.9991 33 . >099.950° >099.009

cohea Laast S‘qu‘ams Means
' 1 H H Standard
i Ervor
Lowerj Upper|{ MWean Mean

F|t Valua !Pr > FAlpha !

conca i Estlmate Standard Error |
[N B - [ .

A L24T08 016837 33 2062 <0001: 0.0 3.12§4f 3.8132 ! 0.9698 - 0.004922
B 4.7103 0.3151: 33: 14.95 <.0001 0,05; 40891 53514 0.8911 0.002787
o} -2.0080 61368 33 -2218 . <0001: O.D: ©-3.3166: -2.7594 004574 0.005077

Differences of conca Least Squares Means

P ! H
H i

eonca J[_conr:a : Estimate :

-1.2398

Parformad by K, Weber SAS version 9.3 13:52 01iMAY 14

Page 31 of 39

,,T_::_‘—:‘.‘lz_]:vor':‘ ,‘J"v -

Lower ! Upper !
. Msan 1 M“f.',g
0.8580: 0.9784:
00832 09053
C.03501 0,08868,

. Gonfldenge :
Limit for Odds !

sl

Upper i
Gonildence |
Limit fer Ocids
Ratlo
0.59
>889.99¢
»999,09¢ !
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SAS Output Page 32 of 39

I? P..,._UuV 2l

Zebra mussel mortality - application method
This analysis only looks at 12h WT vs 12h Bl at Lake Carlos
Bl only had 12h sxposure so can only compare to 12h WT treatment

The GLIMMIX Procedurs

del Infomation |

Rasponse Varlable :Triuls)

Responss Dlstrlbut\on ’ 'Bhunlal o o \

L|I’IK FUI‘\C“OI’I

Logll

Dsfaull .
lNul blu\:ked
] lF'L
' ; Contanment

Varlance Func!lun
Varlance Malrix
[ |T h

Class Levnl Infurmallon

Class ‘Lavals‘VnIues
3 Aé"c' B
1Le

‘ 2 BIWT -

| 5123456789
_'i‘}éyml HQ‘A A?ASB1 stamczcs

" Number othservaum\s Read | T b

Numbcr of Dbsel’vallbns Usﬂd 54

Number nf Events

. Number uf Trlals

Dlmensinns i

G-s\da Cnv Pammntnrs

-slda cov Paramaters 1

columns In )( "M

Celumns in Z 59

Suh] ts Elnnks tn V) 1

Max Obs por Suhjecl 54 '

Opﬂmlzauon Informallcrs :

hnigue Dual Ouasl Newlon
Lower Boundarles

Uppar Boundﬂrles
Fixed Eflec!s i Profiley

ReSIdual Varlancﬂ 7 * Profiled
Slartlng From Da(a

I(erallon Hlstnry

Ob]cctive ! Max
l-um:tlon' Ghainge | Gradient

Iteration : Rostarts | Sublierations

fiie//C:fUsers/klweber/AppData/Local/ Temp/2/SAS%20Temporary%20Files/ TD3488 1.,  5/1/2014
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SAS Output Page 33 of 39

2 PSS e
7} 11407672100 076067330 | 5.0475:8
N st 122,66085509 | 0.38296105 10.001386
41 123.04352559° 0.02338733 000C028
s 12007685209 000172203 1 422615
| 21123.07422183° 0.00009370 ; 1.161E-7
7 2‘ 123 0743965 0.00000682 3.075E-7
0 123.0743846° 000000000 959ES

@il s win e S

Canvergance criferlon (PCONV=

Fit Statistics g
-2 Res Log Psoudo-Likellhood {123‘07 :

Genar, Chi-Square / DF

Covariance Parameter Estimates

’ c"o'v'f’arm " TEstimote | Standard Error |
tnk | 0.05595" 007644 |
e L

0.4968

. 2 !

e Casan’ T oarsr: 2 raorc.00se!
conea 1o . s easst 2 fads oo
LTI R L I e [oase; 2 o107
t_typ ‘l wro e o
Soncatatyp A LBL AR 00228
cancattit_typ | A AT _' [ . :

conca’tftﬁtyp?ﬁ il ¢ -3.2397 0.9887: 2° -5.5010.0315.

e - .

coneartrt_typ | B wT o 0 :
conca*tr_typ j. c 2] . 0 H
conea‘trt_typ 1 < WT o . o o .

L. CddsRetoEstmats
f:onrnrajrlrrLtryp E !Eﬁlimnleg DF : 95':41 qu?lldem;e Liml}s '
;974744 2 2516747 >089.990

‘B o aeses’ 2, atooan) sevess
T o WT i o.i64?_' z ' d.-n43> ’ 0,&:‘34;

Type lil Tests of Fixed Effecls

Effoct i Num DF Dan DF | F Value rPr>
conca 2. 2. w74 ogom”
e T 214973 00062
con;:;s‘tn_t;pﬁ% 2 2 3480 00394

conca Lesst Squaras Means

Slandard: . H
Ertor: Lower: Upper:
: i
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SAS Output Page 34 of 39
I2PeEUn A

conea 'Estimale i Standard Error DF tVaIueJ-Pr> m {\I?_hi lLower' Uppar‘ i ?}4_Ievan‘E . Meah! Mean ; __h_qe_an:
A 3.2909 : 0 2403 2 . 0.08 2 2222. 436088 09841 O 00859(! (X 9022 0.9874
8 o5 0.2286; 2 1472 dos 23508 4292& 05852 0.007586 09130 " p.gges!
G s 011 2 -1880:000

0.05 : -4.4224 -2 7610 [] 0?681 0.005038 ; U 01 186 0 06947

leleronces of conca Laast Squzrus Msans . i

- . o e et e e
! H ; E ! i i Lowor | Upper

: | o ‘ 1\ | Confldence | Contidence |

{ swnda; | Pra | { Odds| LimitforOdds! Limitfor Odds |

.cenea !__conna Esllmata! ErrarV} ,DF |t ¥alue m ‘ Alpha a Lower\ Upper Ratio RanoE at\o i
“A -B -0 0311 5 033585 2: -0.00 8345 D (] 1 4747 1 4124 i 0,969 0 229 4 ‘06
A C 6‘8822 i 03145, 2: 0021 0 05 5 5209 B 2354 ! 974 744 ; 251 B'M >999 .‘359
< 8,913 ] 0.2604 | 2: : 099,509 86039 809,008

B

,rstandard ]
! Erfor | Lower! Upper
Meﬂn. Mean Mean Mann=

trt typ ! Esllmate[smndard Errnr DF: tValue Pr> \l\JAlpha LQWEI

- - L i
'BI . ~0 1237"' 013?9 2, -[) 90 04541 0.06 —07 69 04694 04691 003433 0.3281 06152
WT 2,1374_ 0.1981 2' 10.79 : 0.005.) 0.05 12852 2.8895 . 0 8945 0.01869 | 0.7833 0.9521

Dlﬁurences of m typ Least Squaras Means

} i Lower ! Upper|
: | : i ! Confidenca | Confidenca
| i i Standard | Odus | Limitfor Odds |  Limit for Qcda
e typ Ttrt_typ Estlmate, Ervor : DF lo ! Ratlo | Ratlo ;
ghll RN I i - }
al WY -2.2611 0. 2056‘ 2: 0.0431 0.264 ;

;Shndard
Error; Lowar| Upper
Maan | Maan Mean

i : : | ; |
conea ; trt 1yp Esumate ‘Slandard Erro H i Upper |

o

A Bl . 06509, 09233
A wr L aentt U 133400055 006, 39677 | 65744 9931 : 0002649, 09657+ 06986
B ‘el tesez 02298 3. 7A7.00175  005: 07077, 5.5%06 . 0307 007988 0.6685° 08915 !
B WD ¢ 4E871- 0757 2. 1327 0A0SE 70‘075"'33704' 66050 099021 0.002530 ossssf'oeéae"
c B -3.6373 . 02058 2, -13.81, uuoszn ’ 0‘0"5 7702, -2.5044 002565 0.006650 -0.008437 . 0.07555
C wr | asst oasel 2 -, aa 00053 005’ 4861024311 oozsm_oo'mnﬁn 0.009359° 0.08003 -
L)i!fnrunces of cnnca‘lrl lyp Laasl Squares Means 7
O I ! T ppo
. ! : H [ i | ) | | onfidsm:u Canflderica |
: ; i [ ! i l Limitfor | Limit for i
H i Ustandard | | ;oprad H I QOdds Qdds | Odds |
uunruarélri_typ —vonca | | lrt typ ! Es“m",t!’,j, ] Evrur DF, IVﬂqu‘ B !t\“'AIphn ! Lx?.\_v.er Upper | Ral\o] ) Ra‘llt?j . 'M‘Rattuf
A A e e oasnt 2 0011z 0036 o007 04Gs
A BB al . -0ode24 03432 2 ‘ooz Coss oo, iem
A B ‘B WD 80772 oAle0 2 77500163 Toma’  ooms ozzaé
A B C B 52472 oM 2 00043 005 aTEW 67267 1o00e0 43235 834,356
A B ¢ WT 5860, 03408 2. 00043, 005 36903 66217 173406, 40057 751102
A wT B .8l 33M8° o437 2. ‘00167 005. 14490 51808 27520 42300 177.429°
A WT B WT o -00f6060 05202 2] 04785 0.05 -2. 2990 22609 oesa’ ot aser
A wr G -Bl i 66064 04563 2 7100028, 005 B.6152 106716 >099388)  7BACSI 095909
A WT G 2 . 00G28 0.05: 3_5642’ 104700 2099, 9995 709 275 >$999,809

WT . BAI7T1 . 04538

(ile://C:/Usersfklweber/AppData/Local/ Temp/2/8AS %20 Temporary%20Files/_TD3488 I... 5/1/2014

Page 505 of 519



SAS Output Page 35 of 39

2SR
BB B Wi 38810 0409 20 791 001560 005 51419 L5200 0.038 a006 0215
B B| G .Bl . 52835 0.33902 2 . 15,61 ﬁ.UD'ﬁ‘ 0.05: 3.8348 5.7521;199.0337 46.285 - 555.573.
B B c W 5232 03027- 20 1713.0.000 006 38000 66046 101674 49807 G8B1GH:
B OWT C B . sea4 04205] 2 20020.004, 006. 67900 104003 >999.999, 896002 5099995
B wr ¢ wr ssasz’ o4s00. 20 1895 00028, 0.05, 6:5071 104697 1>600.908, 732063 5000990
¢ ac owr aoe@s 0ssi9) 2 02600 02011 4149

0.05 ; -1.5056

Performed by K. Waber SAS verslon 8.3 12:62 01MAY 14

file:HC:/Usersfklweber/AppData/Local/ Temp/2/SASY20Temporary%20Filcs/_TD3488_1..,  5/1/2014

Page 506 of 519



SAS Output

Zebra mussal mortality - appllcation method
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