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1. SUMMARY

Guidelines: Protocol IMAMO01-00428

Study Initiation

Date: March 6, 2018

Experimental

Start / End Dates: March 14, 2018 / April 4, 2018

Test Treatments: 1) Sulfide Treatments - HS-1 (1:4 ammonia-N:nitrate-N) [control],
0.30, 1.56, 3.12, 7.78 mg/L sulfide in the presence of 0.8 or 2.8 mg/L
Fe.

Time-Weighted 1) Sulfide Treatments - HS-1 (1:4 ammonia-N:nitrate-N) [control]

Average (TWA) Test <0.01, 0.38, 1.79, 3.33, and 7.94 mg/L sulfide each with 0.8 mg/L Fe;
Concentrations (fresh and 2) HS-1 (1:4 ammonia-N:nitrate-N) [control] <0.01, 0.38, 1.71,
solutions at renewal): 3.39, and 7.71 mg/L sulfide each with 2.8 mg/L Fe.

Test

System: Seed

Source of

Seeds: Minnesota, USA

Summary of Endpoints:  See Table 1

1.1. METHOD

The definitive wild rice sulfide toxicity study was conducted in a static-renewal format in an
environmental chamber equipped for hydroponic studies (Table 3) as prescribed by Fort et al. (1) and
study ENVI01-00352. Test solution (0.7 of total volume) was renewed daily. Each of the four replicates
per solution contained two 1-L mesh-lined sub-baskets. Plastic mesh served as the medium on which the
seeds were placed and served as physical support required for plants growing in hydroponic culture.
Each sub-basket contained 40 seeds (80/replicate at TO, total seed number = 320 per treatment), which
was adequate to evaluate concentration-response relationships and assess significant differences in the
treatments relative to the control. The 10 study days (SD) were performed in the dark to promote
mesocotyl emergence and mimic development-stimulating sediment light conditions.

Visual assessments only (i.e., no plants harvested) of the following endpoints were conducted at
SD 10 following dark-phase exposure to evaluate:

e Activation expressed as % activation;

e Mesocotyl Emergence expressed as % emergence;
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e Time to emergence expressed as the time to 30% emergence (ET30) at the
replicate and treatment levels;

e Seedling survival expressed as % survival; and
e Phytoxicity expressed as % affected.

All baskets were evaluated for the following endpoints, as well as total plant biomass and signs of
phytotoxicity during the free leaf stage at study conclusion (SD 21):

e Activation expressed as % activation;
e Mesocotyl Emergence expressed as % emergence;

e Time to emergence expressed as the time to 30% emergence (ET30) at the
replicate and treatment levels;

e Seedling survival,

e Shoot (mesocotyl, coleoptile and primary leaf) weight expressed as dry
weight, or dw;

e Shoot (mesocotyl, coleoptile and primary leaf) lengths;
e Root (seminal and rootlets) dw;

e Seminal Root length; and

e Free leaf number and biomass dw.

Since the frequency of mesocotyl emergence was not anticipated to be 100%, an acceptable
frequency of mesocotyl emergence was determined from the MDP (ENV101-00324 and 00351) and is
listed in Table 5. In addition to the HS-1 (1:4) negative control and HS-1 controls containing the
additional iron concentrations, a 100 mg B/L treatment in HS-1 (1:4) media was included as a positive
control toxicant. For all endpoint assessments (Table 4), plants were carefully removed at the
conclusion of exposure using watch maker forceps and placed into Petri dishes for each replicate to
evaluate the appropriate endpoints. Each set was digitally photographed, and length measurements of
shoots and roots were recorded using digitization to the nearest mm. Weights (dw at 105°C) were
recorded using an analytical balance capable of recording to the nearest 0.1 mg. The seminal root tissue
was dissected from the seed, as well as the coleoptile and primary leaf (shoot) material, to specifically
evaluate root tissue length (development).

1.2. RESULTS AND CONCLUSIONS

Results from the IMAMO01-00428 study met the performance criteria established from Fort et al.
(2017). Therefore, results from the study are considered valid. A summary of the 00428 results is
provided in Tables 1 and 2. A consistent and anticipated adverse response to 100 mg B/L exposure was
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noted. The pH was maintained at 6.0 to 7.5 s.u. in all replicates of the control and sulfide treatments, and
+0.5 s.u. within a given replicate for each daily measurement at TO and T24 over the course of the study.
DO levels were maintained at <2.0 mg/L in all treatments during the course of the study. Hydroponic
chamber temperature was maintained at 21° + 2°C (day) and 12 + 2°C (night) in all replicates of control
and treatments. The inter-replicate CV for both pre- and post-renewal TWA sulfide concentrations was
<20% for each HS-1 control and associated sulfide treatments, indicating low variability between
replicates of a given treatment or control. Free sulfide loss between 24-hour renewals ranged from 19.7
to 27.1% in the 0.8 mg Fe/L treatments, and 36.7% to 55.5% in the 2.8 mg Fe/L treatments, respectively
based on TWA measurements. The loss was presumably due in part to degradation, but primarily
complexation with Fe. These results demonstrate that iron reduces free sulfide concentrations, but not
necessarily as a linear function of iron concentration.

Key findings from study 00428, expressed as nominal sulfide concentrations, included:

1.2.1. STUDY DAY 10

e Decreased emergence and increased median ET30, and the occurrence of phytotoxicity
were observed in wild rice exposed to 100 mg B/L relative to the HS-1 control with 0.8
mg Fe/L.

e Sulfide exposure did not affect seed activation, seedling survival, or induce phytotoxicity
at 7.78 mg/L in either of the Fe treatments.

e Emergence was the most sensitive endpoint, with respective SD 10 NOEC and LOEC
values of 3.12 mg/L and 7.78 mg/L sulfide for both the 0.8 mg/L and 2.8 mg/L Fe
treatments.

e |IC25and IC10 values were 2.19 (2.01-2.37) and 1.91 (1.61-2.26) mg/L sulfide for the 0.8
mg/L Fe treatment, respectively; and 5.21 (4.97-5.45) and 2.37 (2.34-2.40) mg/L sulfide
for the 2.8 mg/L Fe treatment.

1.2.2. STUDY DAY 21

e Decreased emergence and increased median ET30, and the occurrence of phytotoxicity
were observed in wild rice exposed to 100 mg B/L relative to the HS-1 control with 0.8
mg Fe/L.

e Sulfide exposure did not affect seed activation, seedling survival, root weight or length,
free leaf number or weight, or induce phytotoxicity at 7.78 mg/L in either of the Fe
treatments.

e Emergence (expressed as %) was the most sensitive endpoint, with respective SD 21
NOEC and LOEC values of 1.56 mg/L and 3.12 mg/L sulfide for the 0.8 mg/L Fe
treatment; and 3.12 and 7.78 mg Fe/L for the 2.8 mg/L Fe treatment.

e SD 21 NOEC and LOEC values for both the percent emergence and ET30 were 1.56
mg/L and 3.12 mg/L sulfide for the 0.8 mg/L Fe treatment. SD 21 NOEC and LOEC
values for percent emergence and ET30 were 3.12 and 7.78 sulfide, and 7.78 and >7.78
mg/L for the 2.8 mg/L Fe treatment, respectively.

e IC25 and IC10 values for emergence were 2.23 (2.13-2.33) and 1.55 (1.52-1.58) mg/L
sulfide for the 0.8 mg/L Fe treatment, respectively; and 5.29 (5.13-5.45) and 2.38 (2.36-
2.40) mg/L sulfide for the 2.8 mg/L Fe treatment.
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For shoot weight and length, SD 21 NOEC and LOEC values of 3.12 mg/L and 7.78
mg/L sulfide for the 0.8 and 2.8 mg/L Fe treatments; and 3.12 and 7.78 mg Fe/L for the
2.8 mg/L Fe treatment were observed.

IC25 and IC10 values for shoot weight were 5.45 (5.40-5.50) and 4.52 (3.94-5.29) mg/L
sulfide for the 0.8 mg/L Fe treatment, and 7.78 (7.60-8.00) and 4.91 (4.66-5.16) mg/L
sulfide for the 2.8 mg/L Fe treatment.

IC25 and IC10 values for shoot length were 7.70 (7.63-7.77) and 4.91 (4.42-5.40) mg/L
sulfide for the 0.8 mg/L Fe treatment, and >7.78 and 5.57 (5.44-5.70) mg/L sulfide for
the 2.8 mg/L Fe treatment.

As observed in Fort et al. (1), the addition of 2.8 mg/L Fe reduced the toxicity
(emergence) of sulfide, indicating that the concentration of oxygen in the headspace
during mesocotyl emergence and early growth was not a significant factor in the
sensitivity of wild rice to sulfide.
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Summary of Measurement Endpoints at SD 10t

Study Day 10 NOEC/LOEC (mg/L S%) | ChV (mg/L S%)? IC25 (mg/L S%)? IC10 (mg/L S%)*
Endpoint
0.8 mg Fe/L 2.8 mg Fe/L 0.8/2.8 mg Fe/LL 0.8/2.8 mg Fe/L 0.8/2.8 mg Fe/LL
Activation 7.78/>7.78 7.78/>7.78 >7.78 1 >7.78 >7.78/>7.8 >7.78/>7.8
Emergence (%) 3.12/7.78 3.12/7.78 4.93/4.93 2.19 (2.01-2.37)/5.21 (4.97-5.45) | 1.91 (1.61-2.26)/2.37 (2.34-2.40)
Emergence (ET30)3 1.56/3.12 3.12/7.78 2.21/4.93 wenfmn [-ol---] weefmn [-ol---]
Survival 7.78/>7.78 7.78/>7.78 >7.78/>7.78 >7.78/>7.8 >7.78/>7.8
Phytotoxicity 7.78/>7.78 7.78/>7.78 >7.78 1 >7.78 >7.78/>7.8 >7.78/>7.8

! Nominal concentrations. Significance based on ANOVA or KW-ANOVA, p<0.05.
2 Chronic Value = geometric mean of NOEC and LOEC values.

3 25% inhibitory concentration determined by linear interpolation.
4 25% inhibitory concentration determined by linear interpolation.

> Time to 30% emergence. Significance based on Mann-Whitney U test, p<0.05.
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Table 2. Summary of Measurement Endpoints at SD 21t
Study Day 21 NOEC/LOEC (mg/L S*) | ChV (mg/L S%)? IC25 (mg/L S%)? IC10 (mg/L S%)*
Endpoint
0.8 mg Fe/L 2.8 mg Fe/L 0.8/2.8 mg Fe/LL 0.8/2.8 mg Fe/L 0.8/2.8 mg Fe/LL
Activation 7.78/>7.78 7.78/>7.78 >7.781>7.78 >7.78/>7.8 >7.78/>7.8
Emergence (%) 1.56/3.12 3.12/7.78 2.21/4.93 2.23(2.13-2.33)/5.29 (5.13-5.45) | 1.55 (1.52-1.58)/2.38 (2.33-2.45)
Emergence (ET30)° 1.56/3.12 7.78/>7.78 2.21/>7.78 -==f-=- [---1---] -==f--- [---1---]
Survival 7.78/>7.78 7.78/>7.78 >7.781>7.78 >7.78/>7.8 >7.78/>7.8
Root Weight 7.78/>7.78 7.78/>7.78 7.78/>7.78 7.78/>7.78 7.78/>7.78
Root Length 7.78/>7.78 7.78/>7.78 7.78/>7.78 7.78/>7.78 7.78/>7.78
Shoot Weight 3.12/7.78 3.12/7.78 4.93/4.93 5.45 (5.40-5.50)/7.8 (7.6-8.0) | 4.52 (3.94-5.29)/4.91 (4.66-5.16)
Shoot Length 3.12/7.78 3.12/7.78 4.93/4.93 7.70 (7.63-7.77) [>7.8 4.91 (4.42-5.40)/5.57(5.44-5.70)
Leaf Number 7.78/>7.78 7.78/>7.78 >7.781>7.78 >7.78/>7.8 >7.78/>7.8
Leaf Biomass 7.78/>7.78 7.78/>7.78 >7.781>7.78 >7.78/>7.8 >7.78/>7.8
Phytotoxicity 7.78/>7.78 7.78/>7.78 >7.781>7.78 >7.78/>7.8 >7.78/>7.8

! Nominal concentrations. Significance based on ANOVA or KW-ANOVA, p<0.05.
2 Chronic Value = geometric mean of NOEC and LOEC values.

3 25% inhibitory concentration determined by linear interpolation.
4 25% inhibitory concentration determined by linear interpolation.
> Time to 30% emergence. Significance based on Mann-Whitney U test, p<0.05.
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2. INTRODUCTION

FEL was retained by the Iron Mining Association of Minnesota (IMAM) to conduct a study of
sulfide toxicity to wild rice (Zizania palustris) using a partially hypoxic hydroponic exposure. An
assessment of the ability of iron to reduce sulfide toxicity to wild rice was also performed. The study
will ultimately be used to assist in understanding the role of water-column based sulfate in the toxicity
of sediment porewater sulfide to wild rice. The sulfide toxicity threshold was determined to facilitate a
better understanding of the role of iron in altering sulfide toxicity, and will be used to support the efforts
to re-evaluate the State of Minnesota’s sulfate water quality standard of 10 mg/L for wild rice waters.
The study was conducted in accordance with the specifications identified in FEL’s Quality Assurance
Management Plan (QAMP) (2), relevant facility standard operating procedures (SOPs), and Study
Protocol No. IMAMO1-2 prepared for FEL Study No. IMAMO01-00428.

The primary objective of the study IMAMO01-00428 was to evaluate of standardized headspace
oxygen used in the hydroponic design to provide a definitive toxicity evaluation of sulfide to wild rice.
The oxygen levels in the headspace were maintained at concentrations (~4 mg/L) that might commonly
be found in natural overlaying waters during wild rice’s emergence into the water column.
Concentration-response data, including No and Lowest Observed Effect Concentrations (NOEC and
LOEC), chronic values (ChV), and 25% inhibitory concentrations for the effects of sulfide on wild rice
were determined.

3. STUDY PERSONNEL

Mr. Kurt Anderson, Minnesota Power — Sponsor Representative
Dr. Douglas J. Fort, FEL — Study Director

Ms. Deanne Fort, FEL — Manager, In-life study facility

Mr. Kevin Todhunter, Technician

Ms. Jennifer Staines, Technician

Mr. Trenton Ging, Technician

Ms. Elisabeth Alder, Technician

4. MATERIALS AND METHODS

4.1. DILUTION WATER

FEL used deionized water as the base water for this study. The deionized laboratory water was
prepared by passing tap water through a four-filter system: a multimedia filter to remove suspended
solids in the feed water; a 10 inch pre-treatment filter (5 um) to remove any additional solids; a 3.6 ft®
activated virgin carbon treatment filter to remove chlorine, ammonia, and higher molecular weight
organics; 1.2 ft3 cation, 1.2 ft2 anion, and two 1.2 ft*> mixed bed ion exchange polishing filters in series to
deionize the water. Both polishing filters were equipped with conductivity detection systems. Water
exceeding 5 pmhos/cm was signaled by a warning light. A 5 um solid filter completed the water
treatment process and ensures no solids are released during deionization. Seven water quality
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characteristics of the laboratory water were monitored twice per month: pH, dissolved oxygen (DO),
conductivity, hardness, alkalinity, ammonia, and residual oxidants. Additional water quality
characteristics measured at least annually were iodide, polyaromatic hydrocarbons (PAHS), pesticides,
and metals. The dilution water was most recently analyzed for pesticides, PAHSs, and metals in February
2017, and all water quality measurements cited above met the U.S. EPA and American Society for
Testing and Materials (ASTM) criteria for aquatic toxicity test culture water. Deionized water was used
to prepare the culture media (modified HS-1) in accordance with Table 3. Basic water chemistry
parameters such as pH, hardness, and conductivity were documented on a representative sample of each
test medium evaluated.

4.2. TEST SUBSTANCE

Hydrated sodium sulfide (NazS - 9 H20, 99.99% pure, SigmaAldrich, St. Louis, MO, lot number
MKBP2953V, expiration 7/2021) and ferric chloride (FeCls, 98.00%, Merck KGaA, lot number 018400,
expiration 11/2018) were used throughout the study.

4.3. TEST SYSTEM

The test system was wild rice (Zizania palustris). Given that wild rice seeds were obtained from
natural wild rice lake located in Central Minnesota, care was taken to ensure that damaged or deformed
seeds were not selected for the experiment. Seeds were sieved through a #5 (4 mm) sieve followed by a
#10 (2 mm) sieve to separate quality seeds from debris. Visual inspection was also conducted as seeds
were loaded into test systems to ensure damaged, discolored, or deformed seeds were not utilized.

4.3.1. ORIGIN AND HANDLING

Wild rice was hand-harvested from Minnesota. The ziplock bag containing wild rice seed was sent
to FEL on November 2, 2017 by Kurt Anderson and received by FEL on November 3, 2017. Upon
receipt the wild rice seed was unpacked and stored at 4°C in the dark.

4.4. EXPOSURE SYSTEM

Test solutions were provided using a static-renewal design in 10 L hydroponic tanks. The
renewal frequency was daily with 0.7 volume exchanges/day. Daily cleaning of the tanks using a turkey
baster was performed during media renewal to remove biomass that may have grown during the course
of the study. This helped minimize bio-fouling and maintained water quality, including ammonia
accumulation, in the tanks. Care was taken not to disturb the seeds and seedlings.

The hydroponic tanks were plastic aquaria (approximate measurements of 35 x 20 x 15 cm deep)
equipped with baskets with inert mesh to support the seeds and seedlings. Each of the four tanks per
treatment contained two 1-L baskets to house seeds and seedlings evaluated on study day (SD) 10. In
total, eight baskets within the four replicates of wild rice seeds were evaluated per treatment and control.

Water temperature was maintained at 21°+2°C (day) and 12+2°C (night). Test solution pH was
maintained between 6 and 7.5 s.u. in the control and treatment exposures. Within a given replicate,
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variation in pH was +0.5 s.u. for each daily measurement at TO and T24, and over the course of the
study. This pH range was well within the range of conditions present where wild rice grows naturally.
This range is also well within the range where the dynamic equilibrium between H.S and HS" shifts
dramatically (~7.0), and these sulfur species are thought to differ in their toxicity. In order to maintain
hypoxic (DO <2.0 mg/L) conditions within the hydroponic tanks, the HS-1 test medium was
deoxygenated with N2 gas, stored in a sealed carboy until used, and checked for oxygen concentration
immediately prior to use. Each hydroponic tank was equipped with a 6-inch, small-bubble air stone to
deliver a constant flow of N gas to the tank and ensure hypoxic conditions were maintained. For
hypoxic root growth and aerobic vegetative growth, the basket was placed in the hydroponic aquaria
such that the seeds resided in the culture media approximately 1 cm below the air:media interface
consistent with Fort et al. (1). The mesocotyl will develop in anaerobic conditions under this design.
However, the emerged plant will grow in a controlled oxygen environmental chamber containing
approximately 4 mg/L oxygen. Plastic wire mesh was placed inside the aquaria in such a manner as to
provide a trellis to ensure the vegetative growth occurs above the hypoxic culture media. Sulfide-treated
test solutions were prepared daily for use in renewal. Sulfide concentrations in the test solutions were
measured prior to and following each daily media renewal using an ion-selective probe. The stability of
sulfide in the culture media was aided by the N gas balance in the media. Summaries of the test
concentrations and study conditions are provided in Tables 4 and 5.

The diurnal temperature variation was controlled with gradual 2-hour ramped warm-up from
12+2°C maintained from 2000 to 0400 hours to 21°+2°C maintained from 0600 to 1800 hours with the
corresponding 2-hour ramped cool down. During this period, the oxygen in the headspace was
maintained at 4 mg/L. The combination of ramped diurnal temperature control and constant oxygen
levels in the headspace allowed for control of oxygen levels in the hydroponic media to prevent oxygen
saturation of the media.

4.4.1. EXPOSURE SYSTEM MAINTENANCE

Exposure tanks were siphoned on a daily basis to remove waste and any accumulated debris.
Care was taken to minimize stress and trauma to the seeds/seedlings, especially during movement,
cleaning of aquaria, and manipulation. Potentially stressful conditions and rapid changes in
environmental conditions (light availability, temperature, pH, DO) were avoided.

4.5. WATER QUALITY ANALYSES

45.1. WATER (CULTURE) QUALITY ANALYSES

In each replicate tank, temperature and light intensity (lux) were measured daily throughout the
10-d study. DO (aqueous and headspace), pH, oxidation/reduction potential (ORP), and sulfide were
measured twice daily (i.e., prior to and following solution renewal). DO, ORP, and sulfide
measurements were conducted at the same water depth as seed exposure. Additionally, specific
conductance (conductivity), total hardness, total alkalinity, total Fe, total residual oxidants, ammonia-
nitrogen, sulfate, nitrate, and phosphate were measured in the media in a replicate of each treatment at
SD 0, 7, 14, and 21 (conclusion) of the in-life phase.
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4.6. TEST METHOD

The definitive wild rice sulfide toxicity study was conducted in a static-renewal format as
prescribed by Fort et al. (1) and study ENV101-00352 in an environmental chamber equipped for
hydroponic studies (Table 5). Test solution (0.7 of total volume) was renewed daily. Each of the four
replicates per solution contained two 1 L mesh-lined sub-baskets. The inert plastic mesh served as the
medium on which the seeds were placed and served as a physical support required for hydroponic
culture. Each basket contained 80 seeds (320 total per exposure condition), which was adequate to
evaluate concentration-response relationships and assess significant differences in the treatments relative
to their respective control (i.e., the HS-1 medium with a given iron concentration and no sulfide) (3,4).
The study was performed in the dark to promote mesocotyl emergence and development.

Visual assessments only (i.e., no plants harvested) of the following endpoints (Table 6) were
conducted at SD 10 following dark-phase exposure to evaluate:

e Activation expressed as % activation;
e Mesocotyl Emergence expressed as % emergence;

e Time to emergence expressed as the time to 30% emergence (ET30) at the
replicate and treatment levels;

e Seedling survival expressed as % survival; and
e Phytotoxicity expressed as % affected.

All baskets were evaluated for the following endpoints, as well as, total plant biomass and signs of
phytotoxicity during the free leaf stage at study conclusion (SD 21):

e Activation expressed a % activation;

e Mesocotyl Emergence expressed as % emergence;

e Time to emergence expressed as the time to 30% emergence (ET30) at the
replicate and treatment levels;

e Seedling survival,

e Shoot (mesocotyl, coleoptile and primary leaf) weight expressed as dry
weight, or dw;

e Shoot (mesocotyl, coleoptile and primary leaf) lengths;
e Root (seminal and rootlets) dw;

e Seminal Root length; and

e Free leaf number and biomass dw.
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Since the frequency of mesocotyl emergence was not anticipated to be 100%, an acceptable
frequency of mesocotyl emergence was determined from the MDP (ENV101-00324 and 00351) and is
listed in Table 7. In addition to the HS-1 (1:4) negative control and HS-1 controls containing the
additional iron concentrations, a 100 mg B/L treatment in HS-1 (1:4) media was included as a positive
control toxicant.

For all endpoint assessments (Table 6), plants were carefully removed at the conclusion of
exposure using watch maker forceps and placed into Petri dishes for each replicate to evaluate the
appropriate endpoints. Each set was digitally photographed, and length measurements of shoots and
roots were recorded using digitization to the nearest mm. Weights (dw at 105°C) were recorded using
an analytical balance capable of recording to the nearest 0.1 mg. The seminal root tissue was dissected
from the seed as well as the coleoptile and primary leaf (shoot) material to specifically evaluate root
tissue length (development).

4.7. BIOLOGICAL ENDPOINTS / OBSERVATIONS

4.7.1. DATA COLLECTION AND BIOLOGICAL ENDPOINTS

Test data and daily observations were recorded in the study records. Study records included
study tracking sheets, test information sheets, study calendars identifying major events, study logs for
recording detailed observations and comments, activation, daily mesocotyl emergence, seedling
survival, and test termination data sheets. Endpoints selected for the present study were based on those
required by OECD Test No. 208 (5). The endpoints assessed were activation, mesocotyl emergence,
and seedling survival (all of which were measured daily), and signs of phytotoxicity (wilting, chlorosis,
stem and root rot). Table 3 provides an overview of the endpoints and the corresponding observation
time points.

4711 ACTIVATION

Activation was defined as the absorption of water by the seed and seed coat disruption. All seeds
were evaluated for activation using a magnification lens. Activation data were presented as a percentage
of the total seeds per sub-basket, by replicate, and by culture media (treatment).

4.71.2. MESOCOTYL EMERGENCE

Mesocotyl emergence was defined as the appearance of plant tissue in the form of shoots or roots
from the germinated seed. Emergence data were presented as a percentage of the total germinated seeds
per pot, by replicate, and by culture media (treatment) and as the time required for mesocotyl emergence
expressed as the time to 30% emergence (ET30) in each replicate and treatment.

4.7.1.3. SEEDLING SURVIVAL

Survival only applied to seeds with emerged plant tissue. Mortality was defined as loss of living
emerged plant tissue. Survival data were presented as a percentage of the total seeds with emerged plant
tissue per basket, by replicate, and by culture media (treatment).
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4.7.14. PHYTOTOXICITY (FREE LEAF PHASE)

Signs of phytotoxicity, including chlorosis of the leaves, darkening of the plant tissue (rot),
wilting (loss of turgor pressure), and deformity were recorded and expressed as a percent of the seeds
with emerged plant tissue. Because this endpoint was somewhat subjective and is a descriptive
endpoint, peer-review was used to verify results.

4.7.2. DAY O TEST INITIATION AND SAMPLE COLLECTION

Treatment tanks were randomly assigned to a position in the exposure system in order to account
for possible variations in temperature and light intensity. On study day 0, seeds selected for study were
randomly placed in each pot such that five seeds were added to each pot in accordance with a
randomized design chart until each sub-basket contained 40 seeds. Samples of the test solutions were
collected and analyzed for parameters described in Table 5. Tables 5 and 6 also provides an overview of
the endpoints and the corresponding observation time points.

4.8. DATA ANALYSIS

All data from in-life portions of the study were tabulated in spreadsheets. The experimental unit
for the present study was the replicate. For measurement endpoints (i.e., weights and lengths), replicate
level data were based on the mean value for all plants measured in that replicate with the exception of
the ET30 data sets which were based on median values. The statistical tests used to compare the culture
media to the sulfide and B positive control differed depending on the data type and distribution for each
measurement endpoint. For determination of concentration-based endpoints (NOEC and LOEC
numerical endpoints), data that were expressed as a percent or proportion were transformed using the
arcsine square root prior to further analysis. For measurement endpoints, comparisons between the
treatments and designated controls were performed using one-way analysis of variance (ANOVA) or a
nonparametric equivalent (KW-ANOVA). In all cases, sulfide treatments sharing the same iron
concentration were compared against a control condition containing that same concentration of iron.
When the initial test was statistically significant, post hoc tests were Dunnett’s test for parametric test
and Dunn's test for non-parametric tests. Treatment median ET30 values were determined by deriving
the median of replicate ET30 values.
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5. RESULTS

The statistical analyses and raw data are presented as Appendices A and B, respectively. An
assessment of study performance is provided in Table 6. The discussion below refers to nominal sulfide
concentrations unless otherwise noted (e.g., in the case of sulfide loss as a function of iron
concentration).

5.1. SULFIDE TOXICITY

A summary of water quality measurements and study parameters for the negative controls (HS-1
with each Fe concentration), positive control (boron, as boric acid), and Fe-sulfide treatments is
presented in Table 8. The pH was maintained at 6 to 7.5 s.u. in all replicates of controls and treatments,
and +0.5 s.u. within a given replicate for each daily measurement over the course of the study. DO
levels in the aquatic media were maintained at <1.0 mg/L in all treatments during the course of the study
and at approximately 4 mg/L in the headspace chamber above the hydroponics chamber. Since the DO
levels in the hydroponic media were maintained at <1 mg/L, no oxygen saturation occurred in the media.
Hydroponic chamber temperature was maintained at 21° + 2°C (day) and 12 + 2°C (night) in all
replicates of control and treatments. A summary of sulfide concentrations based on time-weighted
average values measured following test solution renewal (T0) and immediately prior to renewal (T24),
along with an evaluation of 24-hour sulfide losses in each treatment is presented in Table 9. The mean
sulfide concentration was calculated in accordance with OECD methods, and takes into account the
variation in instantaneous concentration over time so that the area under the time-weighted mean is
equal to the area under the concentration curve (6). Because the time intervals for all measurement
periods were the same (i.e., 24 hours), the time-weighted mean values in Table 8 are equivalent to the
arithmetic mean values for the newly prepared (post-renewal) and 24-hour old (pre- renewal) test
solutions. Inter-replicate percent coefficient of variation (CV) within the control or a given sulfide
exposure was <20% in both pre- and post-test solution renewal samples based on TWA concentrations.
The inter-replicate CV for 24-hour sulfide loss based on the TWA concentration was <20%. Free
sulfide loss between 24-hour renewals ranged from 17.0 to 27.1% in the 0.8 mg Fe/L treatments, and
36.7% to 55.5% in the 2.8 mg Fe/L treatments, respectively based on TWA measurements. The loss was
presumably due in part to degradation, but primarily complexation with Fe. The results indicate that
nominal and measured sulfide concentrations in freshly-prepared test solutions were very similar, but
that increased Fe reduced free sulfide concentrations, and that this decrease was not necessarily a linear
function of iron concentrations.

5.1.1. STUDY DAY 10

5111 SULFIDEWITH 0.8 OR 2.8 mg Fe/L

The effects of sulfide exposure on developing wild rice in the presence of 0.8 mg Fe/L are
presented in Tables 10-12. Overall, the following findings were noted:

e A boric acid positive control was performed with the 0.8 mg Fe/L treatment series.
>Decreased emergence and increased median ET30, and the occurrence of phytotoxicity
were observed in wild rice exposed to 100 mg B/L relative to the HS-1 control with 0.8
mg Fe/L.
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5.1.2.

Sulfide exposure did not affect seed activation, seedling survival, or induce phytotoxicity
at 7.78 mg/L in either of the Fe treatments.

Emergence was the most sensitive endpoint, with respective SD 10 NOEC and LOEC
values of 3.12 mg/L and 7.78 mg/L sulfide for both the 0.8 mg/L and 2.8 mg/L Fe
treatments.

IC25 and IC10 values were 2.19 (2.01-2.37) and 1.91 (1.61-2.26) mg/L sulfide for the 0.8
mg/L Fe treatment, respectively; and 5.21 (4.97-5.45) and 2.37 (2.34-2.40) mg/L sulfide
for the 2.8 mg/L Fe treatment.

STUDY DAY 21

5.1.2.1. SULFIDE WITH 0.8 OR 2.8 mg FE/L

A boric acid positive control was performed with the 0.8 mg Fe/L treatment series.
Decreased emergence and increased median ET30, and the occurrence of phytotoxicity
were observed in wild rice exposed to 100 mg B/L relative to the HS-1 control with 0.8
mg Fe/L.

Sulfide exposure did not affect seed activation, seedling survival, root weight or length,
free leaf number or weight, or induce phytotoxicity at 7.78 mg/L in either of the Fe
treatments.

Emergence (expressed as %) was the most sensitive endpoint, with respective SD 21
NOEC and LOEC values of 1.56 mg/L and 3.12 mg/L sulfide for the 0.8 mg/L Fe
treatment; and 3.12 and 7.78 mg/L sulfide for the 2.8 mg/L Fe treatment.

Emergence (expressed as ET30) was the similarly sensitive to emergence express as %,
with respective SD 21 NOEC and LOEC values of 1.56 mg/L and 3.12 mg/L sulfide for
the 0.8 mg/L Fe treatment, respectively; and 7.78 and >7.78 mg/L sulfide for the 2.8
mg/L Fe treatment, respectively.

IC25 and IC10 values for emergence were 2.23 (2.13-2.33) and 1.55 (1.52-1.58) mg/L
sulfide for the 0.8 mg/L Fe treatment, respectively; and 5.29 (5.13-5.45) and 2.38 (2.36-
2.40) mg/L sulfide for the 2.8 mg/L Fe treatment.

For shoot weight and length, SD 21 NOEC and LOEC values of 3.12 mg/L and 7.78
mg/L sulfide for the 0.8 and 2.8 mg/L Fe treatments; and 3.12 and 7.78 mg /L sulfide for
the 2.8 mg/L Fe treatment were observed.

IC25 and IC10 values for shoot weight were 5.45 (5.40-5.50) and 4.52 (3.94-5.29) mg/L
sulfide for the 0.8 mg/L Fe treatment, and 7.78 (7.60-8.00) and 4.91 (4.66-5.16) mg/L
sulfide for the 2.8 mg/L Fe treatment.

IC25 and IC10 values for shoot length were 7.70 (7.63-7.77) and 4.91 (4.42-5.40) mg/L
sulfide for the 0.8 mg/L Fe treatment, and >7.78 and 5.57 (5.44-5.70) mg/L sulfide for
the 2.8 mg/L Fe treatment.

As observed in Fort et al. (1), the addition of 2.8 mg/L Fe reduced the toxicity
(emergence) of sulfide, indicating that the concentration of oxygen in the headspace
during mesocotyl emergence and early growth was not a significant factor in the
sensitivity of wild rice to sulfide.
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6. PERFORMANCE CRITERIA AND VALIDITY

Results from the 00428 study met the performance criteria established (Table 6).

7. DISCUSSION

Results from this study indicate that for the most sensitive endpoint (mesocotyl emergence),
exposure of developing wild rice to sulfide at concentrations >3.12 mg/L sulfide was toxic based on
assessment of NOEC and LOEC values in the presence of 0.8 mg/L Fe. However, exposure of
developing wild rice to sulfide at concentrations >7.8 mg/L was necessary to significantly reduce
emergence in the presence of 2.8 mg Fe/L based on the mesocotyl emergence, and shoot weight and
length. Overall, mesocotyl emergence was the most consistently sensitive endpoint in the study, while
seed activation, seedling survival, root growth, leaf number and biomass, and phytotoxicity were the
least sensitive endpoints. Based on measured sulfide concentrations, Fe reduced free sulfide
concentrations in the 2.8 mg Fe/L treatment relative to the 0.8 mg Fe/L treatment. These observations,
combined with differences in wild rice responses to sulfide across the different iron concentrations,
demonstrate the ability of Fe to reduce sulfide toxicity to wild rice. Further, the concentration of oxygen
in the headspace during mesocotyl emergence and early growth was not a significant factor in the
sensitivity of wild rice to sulfide.

8. CONCLUSION

As observed in Fort et al. (1), the addition of 2.8 mg/L Fe reduced the toxicity (emergence) of
sulfide indicating that the depth of hydroponic exposure during mesocotyl emergence and early growth
was not a significant factor in the sensitivity of wild rice to sulfide. In the present study, a greater effect
of Fe in reducing the effects of sulfide on mesocotyl emergence was noted at SD 10 compared to Fort et
al. (1) based on NOEC and LOEC values, but the IC25 values were comparable. Results from these
studies demonstrated the concentration of oxygen in the headspace during mesocotyl emergence and
early growth was not a significant factor in the sensitivity of wild rice to sulfide, and complexation with
Fe is the primary mitigating factor in terms of sulfide toxicity.
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Table 3. Modified Hoagland’s Solution — HS-1 with 1:4 Ammonia:Nitrate

Media HS-1
Primary Ingredient (1:4)
mL Stock/L
1 M NH4H2PO4 0.12
1 M NHsNO3 0.70
1 M KNOs3 1.10
1 M Ca(NOs). 0.75
1M MgSO. 0.50
Micronutrients (Stock B)
0.556 g H3BOs
9.163 g MnCl, » 4 H20
0.219 g ZnSO4 * 7 H20 100
0.077 g CuSOg4 « 5 H20 '
0.121 g NazMoOQy « 2H20
2.417 g FeCls

Table 4. Experimental Designt

Total Fe
Concentration
(mg/L) Sulfide (mg/L)
0.8 (HS-1) 0 0.3 1.56 3.1 7.8
2.8 0 0.3 1.56 3.1 7.8

1100 mg B/L was also included with HS-1 only as a positive control.
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FEL

Experimental Conditions for Hydroponic Study — Definitive Phase

Test Substance

Sulfide

Test System (species)

Zizania palustris (wild rice)

Initial Stage

Seed, September 8, 2014seed lot from Little Round Lake (03-0302-00)

Exposure Period

21-d (mesocotyl emergence phase in dark) and 21-d (free leaf phase)

Selection Criteria

Seed uniformity, visual quality, and activation

Exposure System

Static-renewal (daily) in controlled environmental chambers under
anaerobic aquatic phase and aerobic vegetative phase

Exposure Route

Water (hydroponics)

Exchange frequency

Daily, 0.7 volumes/day

Water Source

Deionized water

Media HS-1 with 1:4 ammonia:nitrate

Seed Density 40 seeds/1 L sub-basket (320 seeds per treatment or control)
Test Vessel 1 L basket equipped with mesh bottom supports for seeds
Replication 1 L baskets equipped with mesh bottom supports for seeds

Vessel Placement

4 replicate tanks with each replicate containing a sub-divided 1 L
basket. In total, there will be 40 seeds/sub-basket and 320
seeds/treatment at SD 0.

Positive Control

Boric Acid (100 mg B/L)

Test Performance Criteria (control)

See Table 4

Test Endpoints

Activation, mesocotyl emergence, seedling survival, and visual

Daily inspection of development (emergence and normalcy of development)
Activation, mesocotyl emergence (%, time to emergence [TTE]

SD 10 expressed as 30% [ET30] if possible), survival, and signs of
phytotoxicity
Activation, mesocotyl emergence (%, time to emergence [TTE]

Conclusion expressed as 30% [ET30] if possible), survival, shoot and seminal root

length and weight, leaf number, second and free leaf biomass, and signs
of phytotoxicity

Feeding

Nutrient/Micronutrients

HS-1 modified with 1:4 ammonia:nitrate

Frequency Daily, 0.7 volumes renewed
Lighting Photoperiod Dark through SD 10, then 16 h light:8 h dark
Intensity (post SD 10) 5,000 + 1,000 lux (measured daily at water surface)
Temperature In all replicates, daily, 21° £ 2°C (day), and nightly, 12 + 2°C (night)

pH, ORP, DO, and sulfide

2x per day in all replicates prior to and following renewal

Conductivity, alkalinity, hardness, ammonia, total Fe,

nitrate, sulfate, phosphate, total residual oxidants

Initiation, Day 7, Day 14, and Day 21(conclusion) of study in a

representative test replicate of each treatment.

Page 23 of 222




IMAMO01-00428

Table 6. Observation Time Points for Primary Endpoints

Apical/Molecular/Biochemical

FEL

Endpoints: SD 10 SD 21 Free-
Emergence Leaf Phase

Daily Phase

Activation °

Survival °

Emergence d

Shoot! weight

Shoot length

Root? weight

Root length

Leaf number

Leaf biomass

Total plant biomass

Phytotoxicity °

Table 7. General Test Performance Criteria

Criterion Acceptance (value, if
Criterion appropriate)
Control activation 95% \ (100%)

Control mesocotyl
emergence

>30% on SD 21

V (44.4 and 45.6% in the
0.8 and 2.8 mg/L Fe

controls)
Control survival >90% \ (100%)
Positive control >80% \ (100%)

(BA) phytotoxicity

<2.0 mg/L for the aquatic media and approximately 4 mg/L in

\ (within range)

DO the headspace above the chamber
6-7.5 in all replicates of control and treatments and £0.5 s.u. v (within range)
pH within a given replicate for each daily measurement point at TO
and T24 and over the course of the study in a given replicate
Water temperature 21° + 2°C (day), and nightly, 12 + 2°C (night) in all replicates of \ (within range)
control and treatments
Inter-replicate CV <20% within each control or treatment \ (within range)
Sulfide condition at pre- or post-renewal time points based on TWA

concentration

concentration; and <30% 24-hour sulfide loss in 0.8 mg Fe/L set
(control) based on TWA concentration

Includes mesocotyl, coleoptile, and primary leaf measured combined for weight and individually by structure for length.
2Seminal roots and rootlets for weight and seminal root for length.
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Table 8. Water Quality Summary
Temp
(°C) pH DO ORP
Light Intensity Headspace Aguatic
AM PM (lux) Pre-Renew | Post-Renew Pre Post Pre | Post Pre-Renew | Post-Renew
HS-1 (1:4) Nutrient Media
MIN 22.2 12.4 4210 6.4 6.5 3.8 3.8 0.6 0.5 53.0 53.2
MAX 225 12.9 4870 7.2 7.1 4.1 4.1 0.9 0.9 57.7 58.4
MEAN 22.3 12.7 4530 6.9 7.0 4.0 4.0 0.8 0.8 55.1 55.2
SEM 0.01 0.01 34 0.01 0.01 0.01 0.01 0.01 0.01 0.10 0.11
100 mg/L Boric Acid Treatment

MIN 22.2 12.3 4110 6.5 6.5 3.8 3.8 0.7 0.7 52.9 52.3
MAX 225 12.8 4990 7.1 7.0 4.1 4.1 0.9 0.9 56.7 56.9
MEAN 22.3 12.7 4597 6.9 7.0 4.0 4.0 0.8 0.8 54.5 54.9
SEM 0.01 0.01 43 0.01 0.01 0.01 0.01 0.01 0.01 0.08 0.11

0.3 mg/L Sulfide 0.8 mg/L Fe
MIN 22.2 12.4 4230 6.6 6.7 3.8 3.8 0.7 0.6 129.8 130.0
MAX 224 12.8 4930 75 7.2 4.1 4.1 0.9 0.9 139.4 140.6
MEAN 22.3 12.7 4496 6.9 6.9 3.9 4.0 0.8 0.8 132.1 132.6
SEM 0.01 0.01 29.12 0.01 0.01 0.01 0.01 0.01 0.01 0.25 0.25

1.56 mg/L Sulfide 0.8 mg/L Fe
MIN 22.2 12.3 4130 6.6 6.6 3.8 3.8 0.7 0.7 133.2 133.8
MAX 224 12.8 4840 7.0 7.0 4.2 4.1 0.9 0.9 144.6 145.6
MEAN 22.3 12.7 4445 6.9 6.9 3.9 4.0 0.8 0.8 139.0 139.0
SEM 0.01 0.01 21.73 0.01 0.01 0.01 0.01 0.01 0.01 0.20 0.20

3.12 mg/L Sulfide 0.8 mg/L Fe
MIN 22.2 12.3 4090 6.7 6.6 3.8 3.8 0.7 0.7 133.2 130.2
MAX 224 12.8 4830 7.2 7.2 4.1 4.1 0.9 0.9 150.2 150.7
MEAN 22.3 12.7 4430 6.8 6.9 3.9 4.0 0.8 0.8 142.7 142.1
SEM 0.01 0.01 21.21 0.01 0.01 0.01 0.01 0.01 0.01 0.26 0.36
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Table 8. Water Quality Summary (continued)
Temp
(°C) pH DO ORP
Light Intensity Headspace Aguatic
AM PM (lux) Pre-Renew | Post-Renew Pre | Post Pre | Post Pre-Renew | Post-Renew

7.78 mg/L Sulfide 0.8 mg/L Fe
MIN 22.2 12.4 4000 6.5 6.5 3.8 3.8 0.7 0.7 137.4 134.2
MAX 22.4 12.8 4710 7.4 7.3 4.1 4.1 0.9 0.9 156.2 157.3
MEAN 22.3 12.7 4389 6.8 6.8 3.9 4.0 0.8 0.8 150.6 151.2
SEM 0.01 0.01 24.56 0.02 0.02 0.01 0.01 0.01 0.01 0.31 0.33

HS-1 (1:4) Nutrient Media 2.8 mg/L Fe

MIN 22.2 12.4 4160 6.4 6.5 3.8 3.7 0.7 0.6 50.3 51.3
MAX 22.4 12.8 4930 7.1 7.0 4.1 4.1 0.9 0.9 58.4 57.5
MEAN 22.3 12.7 4480 6.9 6.9 4.0 4.0 0.8 0.8 55.0 55.2
SEM 0.01 0.01 24 0.01 0.02 0.01 0.01 0.01 0.01 0.14 0.11

0.3 mg/L Sulfide 2.8 mg/L Fe
MIN 22.2 12.4 4210 6.6 6.7 3.8 3.7 0.6 0.6 130.2 130.0
MAX 22.4 12.8 4930 7.0 7.0 4.1 4.1 0.9 0.9 138.7 141.3
MEAN 22.3 12.7 4460 6.8 6.9 3.9 3.9 0.8 0.8 132.3 132.7
SEM 0.01 0.01 18.98 0.01 0.01 0.01 0.01 0.01 0.01 0.19 0.24

1.56 mg/L Sulfide 2.8 mg/L Fe
MIN 22.2 12.3 4210 6.3 6.5 3.8 3.7 0.7 0.7 130.4 130.1
MAX 22.4 12.9 4830 7.0 7.0 4.1 4.4 0.9 0.9 144.7 145.1
MEAN 22.3 12.7 4528 6.8 6.8 4.0 3.9 0.8 0.8 138.8 139.0
SEM 0.01 0.01 21.54 0.01 0.01 0.01 0.01 0.01 0.01 0.24 0.26

3.12 mg/L Sulfide 2.8 mg/L Fe
MIN 22.2 12.4 4250 6.5 6.6 3.8 3.8 0.6 0.6 133.9 134.2
MAX 22.4 12.8 4860 7.0 7.0 4.1 4.1 0.9 0.9 149.1 149.5
MEAN 22.3 12.7 4558 6.8 6.8 3.9 3.9 0.8 0.8 142.4 142.7
SEM 0.01 0.01 29.00 0.01 0.01 0.01 0.01 0.01 0.01 0.26 0.32

7.78 mg/L Sulfide 2.8 mg/L Fe
MIN 22.2 12.4 4140 6.4 6.5 3.8 3.8 0.7 0.7 143.6 133.1
MAX 22.4 12.8 4990 6.9 7.0 4.1 4.1 0.9 0.9 155.7 157.8
MEAN 22.3 12.7 4601 6.7 6.7 4.0 4.0 0.8 0.8 150.7 151.0
SEM 0.01 0.01 41.04 0.01 0.01 0.01 0.01 0.01 0.01 0.22 0.41

Page 26 of 222




IMAMO01-00428

Table 9.

Summary of Measured Sulfide Concentrations

Time-Weighted Average! (mg/L)

Nominal Post- Pre-
Concentration Renewal CV Renewal CV | Loss
Treatment (UM/mg/L) (T0)? (%) (T24)° (%) | (%)
HS-1 0.0 <0.01 - <0.01 - -
100 m?ifé Liwild 0.0 <0.01 ; <0.01 - -
0.3 mg/L S* 0.3 0.38 10.13 0.30 459 | 21.61
1.56 mg/L S* 1.56 1.79 11.57 1.44 5.04 | 19.65
3.12 mg/L S* 3.12 3.33 11.44 2.42 9.32 | 27.12
7.78 mg/L S* 7.8 7.94 7.01 6.59 5.02 | 17.00
HS-1 2.8 mg/L Fe 0.0 <0.01 - <0.01 - -
0.3 mg/L S*
2.8 mg/L Fe 0.3 0.38 13.88 0.22 9.56 | 40.53
1.56 mg/L S*
2.8 mg/L Fe 1.56 1.71 12.78 1.08 8.65 | 36.65
3.12 mg/L S*
2.8 mg/L Fe 3.12 3.39 14.55 151 8.68 | 55.48
7.78 mg/L S*
2.8 mg/L Fe 7.8 7.71 12.21 4.25 8.06 | 44.93

! Analysis based on OECD method 211 (11).
2 Time-weighted based on analysis of fresh test solutions.
3 Time-weighted based on analysis of aged test solutions at T24 prior to renewal of fresh test solutions.
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Table 10. Study Day 10 Endpoint Summary

‘ Per Replicate
Ve Phytotox:
: - Mesocotyl | Mesocotyl Seedl_ing : Free Al:%r;g;;nnﬂe
Activated | Activation | Emerged | Emergence | Survival | Survival | Leaf
Treatment Rep Seed (n) (%) (n) (%) (n) (%) (n) (n) (%)
A 40 100.0 15 37.5 15.0 100.0 0 0 0.0
B 40 100.0 14 35.0 14.0 100.0 0 0 0.0
HS-1t C 40 100.0 13 32.5 13.0 100.0 0 0 0.0
D 40 100.0 15 37.5 15.0 100.0 0 0 0.0
Mean 40 100 14.3 35.6 14.3 100.0 0 0 0.0
SEM: 0.0 0.0 0.48 1.20 0.48 0.0 0.0 0.0 0.0
A 40 100.0 3 7.5 3.0 100.0 0 3 100.0
B 40 100.0 3 7.5 3.0 100.0 0 3 100.0
100 mg/L C 40 100.0 3 7.5 3.0 100.0 0 3 100.0
BA D 40 100.0 3 7.5 3.0 1000 | O 3 ]100.0
Mean 40 100 3.0 7.52 3.0 100 0 3 1003
SEM: 0.0 0.0 0.00 0.00 0.00 0.0 0.0 0.0 0.0
A 40 100.0 14 35.0 14.0 100.0 0 0 0.0
B 40 100.0 12 30.0 12.0 100.0 0 0 0.0
0.3 mg/L C 40 100.0 13 32.5 13.0 100.0 0 0 0.0
s D 40 100.0 14 35.0 14.0 100.0 0 0 0.0
Mean 40 100 13.3 33.1 13.3 100 0 0.0 0
SEM: 0.0 0.0 0.48 1.20 0.48 0.0 0.0 0.0 0.0
A 40 100.0 13 32.5 13.0 100.0 0 0 0.0
B 40 100.0 13 32.5 13.0 100.0 0 0 0.0
1.56 mg/L C 40 100.0 15 37.5 15.0 | 100.0 0 0 0.0
s D 40 100.0 12 30.0 120 | 1000 | O 0 0.0
Mean 40 100 13.3 33.1 13.3 100 0 0.0 0
SEM 0.0 0.0 0.63 1.57 0.63 0.0 0.0 0.0 0.0

IContains 0.8 mg Fe/L. Statistical comparisons made to HS-1 with 0.8, 2.8 mg Fe/L controls depending on treatment set
analyzed to hold the nominal Fe constant during analysis.
ZSignificantly less than 0.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).

3Significantly greater than 0.8 mg/L Fe HS-1 control (Mann-Whitney U test, p=0.029).
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Table 10. Study Day 10 Endpoint Summary (Continued)

‘ Per Replicate

. ean [ P
: - Mesocotyl | Mesocotyl Seedl_lng : Free Appearance

Activated | Activation | Emerged | Emergence | Survival | Survival | Leaf
Treatment Rep Seed (n) (%) (n) (%) (n) (%) (n) (n) (%)
A 40 100.0 9 22.5 9.0 100.0 0 0 0.0
B 40 100.0 9 22.5 9.0 100.0 0 0 0.0
3.12 mg/L C 40 100.0 7 17.5 7.0 100.0 0 0 0.0
s D 40 100.0 8 20.0 8.0 100.0 0 0 0.0
Mean: 40 100 8.3 20.6 8.3 100 0 0.0 0
SEM: 0.0 0.0 0.48 1.20 0.48 0.0 0.0 0.00 0.0
A 40 100.0 3 7.5 3.0 100.0 0 0 0.0
B 40 100.0 3 7.5 3.0 100.0 0 0 0.0
7-788T9’L c 40 100.0 4 10.0 40 | 1000 | O 0 0.0
D 40 100.0 3 7.5 3.0 100.0 0 0 0.0
Mean: 40 100 3.3 8.1! 3.3 100 0 0.0 0
SEM: 0.0 0.0 0.25 0.63 0.25 0.0 0.0 0.00 0.0
A 40 100.0 13 32.5 13.0 100.0 0 0 0
B 40 100.0 14 35.0 14.0 100.0 0 0 0
Zlgﬁ;gl/L c 40 100.0 14 35.0 140 | 1000 | O 0 0
Fe D 40 100.0 15 37.5 15.0 100.0 0 0 0
Mean: 40 100 14.0 35.0 14.0 100 0 0.0 0
SEM: 0.0 0.0 0.41 1.02 0.41 0.0 0.0 0.00 0.0
A 40 100.0 16 40.0 16.0 100.0 0 0 0
0.3 mg/L B 40 100.0 15 37.5 15.0 100.0 0 0 0
s C 40 100.0 15 37.5 15.0 100.0 0 0 0
Z-BQegfL D 40 100.0 13 32.5 13.0 | 1000 | O 0 0
Mean: 40 100 14.8 36.9 14.8 100 0 0.0 0
SEM: 0.0 0.0 0.63 1.57 0.63 0.0 0.0 0.00 0.0

ISignificantly less than 0.8 mg/L Fe HS-1 control (ANOV A, Dunnett’s test, p<0.05).
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Table 10. Study Day 10 Endpoint Summary (Continued)

‘ Per Replicate
vean [ ROV
Mesocotyl | Mesocotyl | Seedling Free A

Activated | Activation | Emerged | Emergence | Survival | Survival | Leaf ppearance

Treatment | Rep | Seed(n) (%) (n) (%) (n) (%) (n) (n) (%)

A 40 100.0 13 325 13.0 | 100.0 0 0 0.0

156 mg/L B 40 100.0 13 325 13.0 | 100.0 0 0 0.0

5% c 40 100.0 14 35.0 14.0 | 100.0 0 0 0.0

2-8;“69/L D 40 100.0 12 30.0 120 | 1000 | O 0 0.0

Mean: 40 100 13.0 325 13.0 100 0 0.0 0

SEM: 0.0 0.0 0.41 1.02 0.41 0.0 0.0 | 000 | 00

Al 40 100.0 12 30.0 12.0 | 100.0 0 0 0.0

310 A2 40 100.0 13 325 13.0 | 100.0 0 0 0.0
.12 mg/L

% B1 40 100.0 12 30.0 12.0 | 100.0 0 0 0.0

Z-BQegfL B2 40 100.0 13 325 13.0 | 100.0 0 0 0.0

Mean: 40 100 12.5 31.3 12.5 100 0 0 0

SEM: 0.0 0.0 0.29 0.72 0.29 0.0 0.0 [ 000 | 00

A 40 100.0 8 20.0 8.0 100.0 0 0 0.0

778 mgiL B 40 100.0 9 225 9.0 100.0 0 0 0.0

5% c 40 100.0 7 17.5 7.0 100.0 0 0 0.0

2-8;“89& D 40 100.0 8 20.0 8.0 100.0 0 0 0.0

Mean: 40 100 8.0 20.0 8.0 100 0 0 0

SEM: 0.0 0.0 0.41 1.02 0.41 0.0 0.0 | 000 | 00

ISignificantly less than 2.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).
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Table 11.  Study Day 21 Endpoint Summary
Per Replicate
Mean Phytotox:
Mean Mean Mean Mean Dried Mean Abnormal
Mesocotyl | Mesocotyl | Seedling Root Root Shoot Shoot Leaf Free Appearance
Activated | Activation | Emerged | Emergence | Survival | Survival | Length | Weight | Length | Weight | Weight Leaf

Treatment | Rep | Seed(n) (%) (n) (%) (n) (%) (mm) (@ (mm) (@ (9) (n) (n) (%)

A 40 100.0 18 45.0 18.0 100.0 34.2 | 0.0009 | 35.7 |0.0038 | 0.0012 | 0.7 0 0.0

B 40 100.0 18 45.0 18.0 100.0 317 | 0.0008 | 36.8 | 0.0045| 0.0018 | 0.8 0 0.0

HS-1t C 40 100.0 16 40.0 16.0 100.0 33.6 | 0.0007 | 39.6 | 0.0034 | 0.0021 1.3 0 0.0

D 40 100.0 19 47.5 19.0 100.0 32.3 | 0.0008 | 38.5 | 0.0033 | 0.0015 0.9 0 0.0

Mean: 40 100 17.8 44 4 17.8 100.0 32.9 | 0.0008 | 37.7 |0.0037 | 0.0017 0.9 0 0.0

SEM: 0.0 0.0 0.63 1.57 0.63 0.0 0.58 | 0.0000 | 0.86 | 0.0003 | 0.0002 0.1 0.0 0.0
A 40 100.0 5 12.5 5.0 100.0 285 | 0.0005 | 19.9 | 0.0016 | 0.0015 0.8 5 100.0
B 40 100.0 5 12.5 5.0 100.0 40.1 | 0.0006 | 16.6 | 0.0013 | 0.0011 0.2 5 100.0
100 mg/L c 40 100.0 4 10.0 4.0 100.0 23.6 | 0.0016 | 19.7 |0.0018 | 0.0015 | 0.3 4 100.0
BA D 40 100.0 3 7.5 3.0 100.0 33.5 | 0.0006 | 21.6 |0.0030| 0.0007 | 0.7 3 100.0
Mean: 40 100 4.3 10.62 4.3 100 31.4 |0.0008 | 19.5® | 0.0019 | 0.0012 | 05 4.25 1004

SEM: 0.0 0.0 0.48 1.20 0.48 0.0 3.53 | 0.0002 | 1.02 |0.0004 | 0.0002 | 0.1 0.5 0.0

A 40 100.0 17 42.5 17.0 100.0 33.4 | 0.0010 | 284 |0.0033 | 0.0036 | 0.2 0 0.0

B 40 100.0 18 45.0 18.0 100.0 41.0 | 0.0011| 45.9 |0.0033| 0.0025 | 0.4 0 0.0

0.3 mg/L C 40 100.0 18 45.0 18.0 100.0 440 | 0.0012 | 29.1 | 0.0031| 0.0014 1.2 0 0.0

s D 40 100.0 18 45.0 18.0 100.0 48.2 | 0.0009 | 35.8 | 0.0040 | 0.0009 1.2 0 0.0

Mean: 40 100 17.8 44 .4 17.8 100 416 | 0.0010 | 34.8 | 0.0034 | 0.0021 0.8 0.0 0
SEM: 0.0 0.0 0.25 0.63 0.25 0.0 3.12 | 0.0001 | 4.07 | 0.0002 | 0.0006 0.3 0.00 0.0

IContains 0.8 mg Fe/L. Statistical comparisons made to HS-1 with 0.8, 2.8 mg Fe/L controls depending on treatment set analyzed to hold the nominal Fe constant during

analysis.

ZSignificantly less than 0.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).
3Significantly less than 0.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).
“Significantly greater than 0.8 mg/L Fe HS-1 control (Mann-Whitney U test, p=0.029).
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Table 11. Study Day 21 Endpoint Summary (Continued)
Per Replicate
Mean Phytotox:
Mean Mean Mean Mean Dried Mean Abnormal
Mesocotyl | Mesocotyl | Seedling Root Root Shoot Shoot Leaf Free Appearance
Activated | Activation | Emerged | Emergence | Survival | Survival | Length | Weight | Length Weight Weight Leaf

Treatment | Rep | Seed(n) (%) (n) (%) (n) (%) (mm) () (mm) () () (n) (n) (%)
A 40 100.0 17 42.5 17.0 100.0 419 | 0.0007 | 52.0 0.0043 | 0.0018 | 0.9 0 0.0

B 40 100.0 16 40.0 16.0 100.0 58.7 | 0.0007 | 42.0 0.0061 | 0.0041 | 0.3 0 0.0

1.56 mg/L C 40 100.0 16 40.0 16.0 100.0 56.7 | 0.0007 | 58.2 0.0053 | 0.0017 | 0.4 0 0.0
s* D 40 100.0 15 37.5 15.0 100.0 46.3 0.0007 56.1 0.0063 0.0011 0.5 0 0.0

Mean: 40 100 16.0 40.0 16.0 100 50.9 0.0007 52.1 0.0055 0.0022 0.5 0.0 0

SEM: 0.0 0.0 0.41 1.02 0.41 0.0 4.06 0.0000 3.59 0.0004 0.0007 0.1 0.00 0.0

A 40 100.0 11 27.5 11.0 100.0 39.6 0.0007 51.1 0.0027 0.0025 0.5 0 0.0

B 40 100.0 11 27.5 11.0 100.0 415 0.0009 54.4 0.0049 0.0029 0.4 0 0.0

3.12 mg/L C 40 100.0 9 22.5 9.0 100.0 42.4 ] 0.0010 | 46.3 0.0032 | 0.0018 | 0.7 0 0.0
s* D 40 100.0 9 22.5 9.0 100.0 53.2 | 0.0009 | 45.7 0.0051 | 0.0008 | 0.2 0 0.0

Mean: 40 100 10.0 25.0t 10.0 100 442 |1 0.0009 | 494 0.0040 | 0.0020 | 0.4 0.0 0

SEM: 0.0 0.0 0.58 1.44 0.58 0.0 3.06 | 0.0001 | 2.06 0.0006 | 0.0005 | 0.1 0.00 0.0

A 40 100.0 5 12.5 5.0 100.0 40.5 | 0.0007 | 21.3 0.0019 | 0.0016 | 0.2 0 0.0

B 40 100.0 4 10.0 4.0 100.0 29.4 | 0.0010 | 26.6 0.0027 | 0.0007 | 0.3 0 0.0

TRl c 40 100.0 5 1255 50 | 100.0 | 49.8 |0.0008 | 359 | 0.0013 | 0.0019 | 0.6 | 0 0.0
D 40 100.0 5 12.5 5.0 100.0 34.8 0.0007 20.3 0.0021 0.0018 0.2 0 0.0

Mean: 40 100 4.8 11.91 4.8 100 38.6 0.0008 | 26.0> | 0.0020° | 0.0015 0.3 0.0 0

SEM: 0.0 0.0 0.25 0.63 0.25 0.0 4,37 0.0001 3.58 0.0003 0.0003 0.1 0.00 0.0

ISignificantly less than 0.8 mg/L Fe HS-1 control (ANOV A, Dunnett’s test, p<0.05).
ZSignificantly less than 0.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).
3Significantly less than 0.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).
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Table 11. Study Day 21 Endpoint Summary (Continued)
Per Replicate
Mean Phytotox:
Mean Mean Mean Mean Dried Mean Abnormal
Mesocotyl | Mesocotyl | Seedling Root Root Shoot Shoot Leaf Free Appearance
Activated | Activation | Emerged | Emergence | Survival | Survival | Length | Weight | Length | Weight | Weight Leaf
Treatment | Rep | Seed(n) (%) (n) (%) (n) (%) (mm) (@ (mm) (@ (9) (n) (n) (%)
A 40 100.0 18 45.0 18.0 100.0 40.9 | 0.0009 | 60.4 |0.0052 | 0.0006 | 0.6 0 0
B 40 100.0 19 47.5 19.0 100.0 35.4 | 0.0008 | 49.2 |0.0041| 0.0015 | 0.6 0 0
2}';;& c 40 100.0 18 45.0 18.0 | 1000 | 46.0 |0.0010 | 54.3 |0.0038| 0.0017 | 0.3 0 0
Fe D 40 100.0 18 45.0 18.0 100.0 36.9 0.0009 39.7 0.0051 | 0.0027 0.3 0 0
Mean: 40 100 18.3 45.6 18.3 100 39.8 0.0009 50.9 0.0046 | 0.0016 0.5 0.0 0
SEM: 0.0 0.0 0.25 0.63 0.25 0.0 2.36 0.0000 4.38 0.0003 | 0.0004 0.1 0.00 0.0
A 40 100.0 19 47.5 19.0 100.0 40.3 0.0010 60.3 0.0038 | 0.0032 0.2 0 0
0.3 mg/L B 40 100.0 18 45.0 18.0 100.0 47.6 0.0009 40.5 0.0046 | 0.0020 0.5 0 0
s* c 40 100.0 19 47.5 19.0 100.0 57.2 | 0.0009 | 39.6 | 0.0035| 0.0009 1.3 0 0
2.8 g;g/L D 40 100.0 18 45.0 18.0 100.0 46.2 | 0.0009 | 38.5 | 0.0030 | 0.0012 1.1 0 0
Mean: 40 100 18.5 46.3 18.5 100 47.8 | 0.0009 | 44.7 ]0.0037 | 0.0018 | 0.8 0.0 0
SEM: 0.0 0.0 0.29 0.72 0.29 0.0 3.50 | 0.0000 | 5.21 |0.0003| 0.0005 | 0.3 0.00 0.0
A 40 100.0 17 42.5 17.0 100.0 42.8 0.0008 62.4 0.0041 | 0.0019 1.0 0 0.0
1.56 mg/L B 40 100.0 17 42.5 17.0 100.0 42.8 | 0.0008 | 60.3 | 0.0055| 0.0048 | 0.6 0 0.0
Sz C 40 100.0 18 45.0 18.0 100.0 54.7 0.0008 38.8 0.0029 | 0.0024 14 0 0.0
28 lrzgg/L D 40 100.0 17 42.5 17.0 100.0 45.1 0.0008 49.9 0.0037 | 0.0016 2.0 0 0.0
Mean: 40 100 17.3 43.1 17.3 100 46.4 0.0008 52.9 0.0040 | 0.0027 1.2 0.0 0
SEM: 0.0 0.0 0.25 0.63 0.25 0.0 2.82 0.0000 5.42 0.0005 | 0.0007 0.3 0.00 0.0
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Table 11. Study Day 21 Endpoint Summary (Continued)
Per Replicate
Mean Phytotox:
Mean Mean Mean Mean Dried Mean Abnormal
Mesocotyl | Mesocotyl | Seedling Root Root Shoot Shoot Leaf Free Appearance
Activated | Activation | Emerged | Emergence | Survival | Survival | Length | Weight | Length Weight Weight Leaf
Treatment | Rep | Seed(n) (%) (n) (%) (n) (%) (mm) ()] (mm) (@ ()] (n) (n) (%)
A 40 100.0 16 40.0 16.0 100.0 50.4 | 0.0008 | 50.7 0.0040 | 0.0031 | 0.2 0 0.0
3.12 mg/L B 40 100.0 15 37.5 15.0 100.0 39.8 | 0.0008 | 50.8 0.0050 | 0.0023 | 0.4 0 0.0
sz C 40 100.0 16 40.0 16.0 100.0 54.6 | 0.0009 | 42.1 0.0052 | 0.0012 | 0.6 0 0.0
2'82;‘3”- D 40 100.0 16 40.0 16.0 100.0 44.6 0.0008 44.9 0.0048 0.0028 0.7 0 0.0
Mean: 40 100 15.8 39.4 15.8 100 47.3 0.0008 47.1 0.0048 0.0023 0.5 0 0
SEM: 0.0 0.0 0.25 0.63 0.25 0.0 3.25 0.0000 2.16 0.0003 0.0004 0.1 0.00 0.0
A 40 100.0 10 25.0 10.0 100.0 34.2 0.0007 37.1 0.0033 0.0014 0.4 0 0.0
7.78 mg/L B 40 100.0 12 30.0 12.0 100.0 34.8 0.0008 47.8 0.0035 0.0035 0.1 0 0.0
s C 40 100.0 10 25.0 10.0 100.0 36.6 | 0.0008 | 419 0.0030 | 0.0009 | 0.3 0 0.0
2-8;29“- D 40 100.0 10 25.0 10.0 100.0 32.4 | 0.0006 | 32.6 0.0030 - 0.0 0 0.0
Mean: 40 100 10.5 26.3¢ 10.5 100 345 | 0.0007 | 39.92 | 0.0032% | 0.0019 | 0.2 0 0
SEM: 0.0 0.0 0.50 1.25 0.50 0.0 0.87 | 0.0001 | 3.26 0.0001 | 0.0008 | 0.1 0.00 0.0

ISignificantly less than 0.8 mg/L Fe HS-1 control (KW-ANOVA, Dunnett’s test, p<0.05).
ZSignificantly less than 0.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).
3Significantly less than 0.8 mg/L Fe HS-1 control (ANOVA, Dunnett’s test, p<0.05).
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Table 12. Median Emergence Time (MET) in Wild Rice on SD21*
Median Emergence Time (d)
HS-1
. 0.3 mg/L S* | 1.56 mg/L S% | 3.12 mg/L S* | 7.78 mg/L S* 0.3 mg/L S* | 1.56 mg/L S% | 3.12 mg/L S* | 7.78 mg/L S*
Replicate | HS-1 | 100mg/L BA | g o Fe | 08mg/LFe | 0.8mg/LFe | 0.8mg/lLFe | 28 gg’ L | 28mg/LFe | 28mg/LFe | 2.8 mg/L Fe | 2.8 mg/L Fe
Rep A 9 >21 9 10 >21 >21 10 9 9 9 >21
Rep B 10 >21 10 10 >21 >21 9 9 10 10 >21
Rep C 9 >21 10 9 >21 >21 9 9 9 10 20
Rep D 9 >21 9 10 >21 >21 9 10 10 10 >21
Median 9 >21? 9.5 10 >213 >214 9 9 9.5 10 >215

!Based on time (in days) required to achieve 30% emergence.
2Significantly greater than 0.8 mg/L Fe HS-1 control (Mann-Whitney U test, p=0.029).
3Significantly greater than 0.8 mg/L Fe HS-1 control (Mann-Whitney U test, p=0.029).
“Significantly greater than 0.8 mg/L Fe HS-1 control (Mann-Whitney U test, p=0.029).
SSignificantly greater than 0.8 mg/L Fe HS-1 control (t-test, p<0.001).
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Appendix A. Raw Data and Statistical Analyses

Page 36 of 222



obeg
XN O0OS-000F UsU LS YBnoIul o = Ausueld) B
FL-0L W €26 LAY =sbuey dws )

IMAMO01-00428

00 00 00 00 505 | roc i Pl 0v [R3 i 07 5T 74 A [l
00 00 00 00 Fos | /o 0 ] v X3 0/ [ 0C Tl F oo o o
00 00 00 il 756 oS 0 Jii] 5¢ S 99 ) i pied A El
00 00 00 il THG | tve 0 [ Bt 3 o7 70 0T Fidd 74 W
00 00 00 00 €56 | oo 10 0 e o 0L 07 iT [ Eiea g
00 00 00 Xl 7706 155 50 0 iz 53 o7 50 7T e (74 5 o
00 00 00 00 Foe | obe 70 0 ¢ 6 0/ 0/ i [ 74 El
00 00 00 00 705 | 9% 70 0 B Nz 0L i T 4 T E
00 00 00 00 BV | 0bs 50 P 0F 6 07 [ 0C e Foc 3
00 00 00 00 1S | ge6 50 10 ot (N3 o) [ 9C e Foe 5] s
00 00 00 il 766 | o6 60 Pl 6¢ [E3 i 50 9T ied Fee El
00 00 00 00 o 60 P ¢ 0r 0/ 69 8C i For o
00 00 00 Xl I 50 50 E [R3 07 07 5T 74 A 3
00 00 00 il Ve | 66 50 50 B 3 i £ 7T 74 (74 5
00 00 00 00 res | ceo 80 il 0r (X3 i 60 it £7C Foe g ‘
00 00 00 Xl 56 | v 70 50 iz 5 ol 50 9T 74 74 W
00 00 00 00 £6C | 0bs 70 P i 0 0/ 60 0C i 74 l
00 00 00 00 156 | 666 50 50 L 0 0/ £ 9c 74 74 o o
00 00 00 00 SFe | 06 70 P & X3 07 50 0C TC [Hi7a El
00 00 00 00 Be6 | obg 0 10 5 (13 o) 60 oC Fied [ ]

00 00 00 il 566 | £66 i 70 iz o o7 07 7T e 4 l
00 00 00 00 £c6 | 066 0 i N s 0/ 0/ iT [ 74 o .
00 00 00 il 766 | ot 0 50 0r It i 07 5T [d tee E]
00 00 00 00 ¥ | zec 0 60 [ 0 0/ 60 iT [ 74 v
00 00 00 il [ L 75 0 80 bt 0r i 60 9¢ [ Foe a
00 00 00 il OFG | FEG i P & ] o 07 7T Fied VT 5
00 00 00 0T £FS | cog [ 60 3 0 o) 60 9 e 44 El 4
00 00 00 il 156 | oG i Jii] 0r 0 i 50 5T ied e o
00 00 00 00 BEC | /e 70 P ] 5 0/ [ 0C TC Foc l
00 00 00 00 e 10 50 6¢ 0 0 [ T 74 Fec o .
00 00 00 K] F6C | v 70 50 0t Nz 5o 07 0T [ied éd El
00 00 00 00 v05 | 966 70 i 6% 5T 59 0/ 0T i Foe o
00 00 00 00 766 | 7o 0 I iz 5 5 0/ 5T B4 PeT al
00 00 00 00 66 1 GG 70 i ¢ 0 0/ 0/ T [ 74 0 .
00 00 00 il £ | 75 80 D 6 P 59 [ i [ [ ]
00 00 00 00 ¥e | Fec 70 0 0t b 0/ [ 0C TC ida '
00 00 00 o0 be | cog 80 0 0v b 0l 7 [ Fied (X4 a
00 00 00 il 66 | o6 10 [ 0P P i i i Eid Ei74 >
00 00 00 00 95 | ovg 60 0 ¢ B 0/ 0/ i [ 74 El b
00 00 00 Xl 5o | cec 50 Pl 5 R 07 i 9C 4 A ]
00 00 1706 50 0t i [ idd l
00 00 [ [ 0r i £C a4 5] o
00 00 566 i iz ol 9T 74 El
00 00 2706 0 0t 0/ ¥4 74 "

SUOREMISS0 SISO [OAW | (g | OBw) TAW) dU0 | du0 | meusy | meusy | mweusy | meusy TGl R )] ) ) ) doy Feq Apmis
auen |Bupesy | ouon Buipesy | meusy | meuey -350d -21d -350d -ald mauey | meusy | Aususyul | dwel | dweay yeq
a[eg Aw 39 AW asog | -eig Jsog -oug MBI Wd ny | sewen

‘puIng 2puIng 0g dl3enby Qg adedspeay
8ZF00-LOIYIAI
wa 16w 00l

Slajouleled | 181l

134

Page 37 of 222



IMAMO01-00428

abed

XN g00g-000k Ust 0LaS YBnol o = Aususiu) yBn

FL-0L W €26 LAY =sbuey dws )

0000 | 000 [ oooo 000 0 [ 800 00 100 00 100 100 00 B 100 100 00 EH
000 00 000 00 Bvs | GIG 50 50 0 0 07 50 7657 ) A T NYIA
000 00 000 00 595 | /95 50 50 T 7 07 7 0867 B i B ST
00 00 000 [ T | bes 70 i B 5t B 59 (% ST [ T NI
00 00 [T Pl R 07 NiEE izd [iea [l
00 00 755 ] 5t 59 D obER Tt T o iz
00 il es Jii] 6% 20 00EBr 4 A El
00 il BHG 50 5 07 e 74 i W
00 00 00 00 s | s 50 PNl Tr or 0L [ o0k 9C pied Fee 5]
00 00 00 Xl B 175 70 50 [z Nz o7 07 TO0ER 7T 74 4 5 o
00 00 00 00 Ve | obe 50 o0 6 0 0/ 0/ 00JEr iT i Fie El
00 00 00 00 SC_| o5 50 il Tr X3 0L i i 9T T e E
00 00 00 00 ¥C 1°GG 50 60 0F 6 07 50 OOzEr 5T e 4 3
00 00 00 00 £66 | 6ec 60 Ei 07 I F 59 79 0 0gER iT e [ 5] oL
00 00 00 il v | ves 10 50 5¢ 6t i El iEE T ied e El
00 00 00 00 166 | ebg 60 0 [ 0r 0/ g 0086 5¢C i (74 o
00 00 00 Xl e 70 0 5¢ A 07 7 005/ T 74 a4 3
00 00 00 il oFe | 066 70 i T e i 7 OOE/ T 7T 74 Tt 5
00 00 00 00 176G 195 80 0 B 6% 59 g 00sEF 9C e 74 g 8
00 00 00 Xl £ TS 50 [ 3 5 ] 50 I 9T 74 74 W
00 00 00 00 [ 70 P 3 0 0/ L/ 00JZF T [ 74 l
00 00 00 00 tc | oS 10 Jii] 3 0 0/ L7 00SEr iC 74 74 o n
00 00 00 00 tc | occ 70 P 3 N3 e 50 O 008F 5C TC [Hi7a El
00 00 00 00 56 | oeg i0 P (13 EE] 60 00l iE oC Fied (X4 ]
00 00 00 il Ve | 66 70 70 b 53 o 07 OOIZE 7T 44 4 l
00 00 00 00 55 | 606 60 i b 0 0/ 0/ 0 05Er 0T [ 74 o o
00 00 00 il cc | sec 50 Pl = o i 07 0O0Er T 4 tee E]
00 00 00 00 ec | owe 60 60 i 0F 0/ 0/ 00T 9c £TC (74 v
00 00 00 il 166 | eb 10 80 be 0r i 60 oozsr iT Fied [ a
00 00 00 il THG | 066 70 P £ 3 o £ TO0ER 7T 74 (74 5
00 00 00 0T ZF | o 60 60 ¢ 2 0L 60 00Tk i gL (44 El s
00 00 00 il 76| 8¢6 50 Jii] & 3 i 50 = T TC [ o
00 00 00 00 766 | coc 0 P 0F N 0/ [ 0 0BZr 7T TC Foc l
00 00 00 00 I T 0 P v It 0 [ 005Er 9C iZd Fec o b
00 00 00 K] OFG | 86 i 70 F 5 o7 07 Oozar 7T Fied éd El
00 00 00 00 [ 1 75 0 P b It 0/ 0/ 005k, 0T i Foe o
00 00 00 K] £66 | v 0 50 = 0 s B OOEER 7T B4 PeT al
00 00 00 00 ZF | Goo 70 60 b 0 0/ 60 00lEL 0T i Fie 0 -
00 00 00 il 166 | 6o 10 Jii] = i3 i [ [ 9C Bad Foc ]
00 00 00 00 R 70 50 F X3 0/ 50 0 0BEL 0C i Foc '
00 00 00 o0 75 165 i0 50 B (13 o) 60 FIEE oc Fied 42 a
00 00 00 il 9vG | 8¢6 70 50 B Nz i 50 00BGE 9C pied Fee >
00 00 00 00 EE 70 P [ 0r 59 0/ 0oL/t iT [ For El b
00 00 00 Xl 9cc | rec 70 il 0r It i i 0 O0Gr 9T iZd Fee ]
00 00 00 il 506 | /66 70 Pl & 5T 50 50 OOGE T [ied i7d l
00 00 00 00 595 | 8o 80 il K3 6% ] 69 [iEEa 7 £7C Foe 5] n
00 00 00 Xl £06 | /66 0 50 Th £ o 07 G 4 Fied (74 El
00 00 00 00 706 1 b5 50 P N 5 0/ 50 D0JEL z [ 74 "
SUOREMISS0 SISO [OAW | (g | OBw) TAW) JU0 | QU0 | meusd | meusy | mweusy | meusy TGl Hd Txn)) 0! ) ) doy Feq Apmis
auen |Bupesy | ouon Buipesy | meusy | meuey -350d -21d -350d -ald mauey | meusy | Aususyul | dwel | dweay yeq
a[eg Aw 39 AW asog | -eig Jsog -oug MBI Wd ny | sewen
‘puIng 2puIng 0g dl3enby Qg adedspeay
8ZF00-LOIYIAI
wa 16w 00l

134

slajowelred | o1l

Page 38 of 222



obeg
XN O0OS-000F UsU LS YBnoIul o = Ausueld) B
FL-0L W €26 LAY =sbuey dws )

IMAMO01-00428

00 00 00 00 T8c | 7% 70 Pl 0r 5% i 50 5T 74 A [l
00 00 00 00 565 | 955 70 0 0r T 0/ 59 7T Tl F oo o o
00 00 00 il R 50 0 B 5 EEe] ¥0 iT 4 34 El
00 00 00 il N B0 [ Bt 2 B 70 7T Fidd 74 W
00 00 00 00 L 50 [ E P 5a 07 Eid pied cer 5]

00 00 00 Xl B66 | b6 70 0 iz P o7 50 7T 74 74 5 o
00 00 00 00 006 1 GG 50 P 0t 50 60 i i T El
00 00 00 00 16| 6% 50 i) B b 0 50 T T Fic E
00 00 00 00 006 | 666 50 70 3 b 07 [ 7T TC Fec 3
00 00 00 00 7og | oec I0 10 ot i3 o) [ 9C e Foe 5] s
00 00 00 il e 70 50 6¢ [R3 i i 9T ied Fee El
00 00 00 00 I¥S | obe 60 P ¢ 0r 0/ 69 8C i 74 o
00 00 00 Xl 56c | rec 70 Pl E [R3 07 07 5T 74 (a4 3
00 00 00 il R 50 i B i i 07 7T Fidd 4 5
00 00 00 00 556 | oo 10 0 0t B i [ it [ 4 El ‘
00 00 00 Xl 166 | 066 50 [ iz B ol B 9T Fied (74 W
00 00 00 00 766 1 GG 70 0 6 0/ 60 0C [ 74 l
00 00 00 00 I | 0656 10 Jii] 0r 3 0/ £ T 74 74 o o
00 00 00 00 Sve | Coc 60 P 0r X3 07 50 0C TC [Hi7a El
00 00 00 00 ER 1 65 50 P 0 O o) 60 iT Fied [ ]
00 00 00 il THG | 066 0 70 E o o7 07 0T e PeT l
00 00 00 00 266 | /o 50 P b 0 59 69 iT [ Foe o .
00 00 00 il RS Tee 50 50 = 6¢ i 50 T [d Fee E]
00 00 00 00 J¥G | sG6c 50 60 b 5% 0/ 60 5C [ 74 v
00 00 00 il 1FS | Che 10 Jii] B 6t 5a 60 1T £ Foe a
00 00 00 il TR | 266 70 50 5 o 07 4 e (74 5]
00 00 00 0T [ 30 50 3 0 o) 60 7 e 44 El 4
00 00 00 il R e 10 50 7 0 50 50 z ied e o
00 00 00 00 166 | ot 70 P 0F X3 50 50 T TC Foc l
00 00 00 00 B L 7S 10 il B 0 0/ [ z iZd Fec o .
00 00 00 K] TG | o 50 50 B 5T o7 07 9T Fied éd El
00 00 00 00 566 | 8o 70 P 6% 5 0/ 0/ T i Foe o
00 00 00 K] 166 | ¢oc 0 70 iz B s 50 7T 74 374 al
00 00 00 00 £6C | 8¥s 70 i ¢ 0/ 60 iT [ 74 0 .
00 00 00 il bes | £l 60 80 6t P i [ 9¢ [ [ ]
00 00 00 00 ove | 8¢ 60 60 0t b 0/ [ 0C [ ida '
00 00 00 o0 £66 | 606 20 10 | 3 o) [ i boe [i74 a
00 00 00 il £16 | 9656 50 60 6 3 i [ e Pec Ve >
00 00 00 00 ZF5 | 666 50 P 0t 6 0/ L/ 9c i 74 El b
00 00 00 Xl zec | cic <0 90 = It 07 i T Fid (a4 ]
00 00 TG 70 b i ©T ifd l
00 00 196 80 P 1L [ a4 5] o
00 00 5706 0 = i [ 74 El
00 00 76 60 b 0/ 0T 74 "

SUOREMISS0 SISO [OAW | (g | OBw) TAW) JU0 | du0 | meusy | meusy | mweusy | meusy TGl R )] ) ) ) doy Feq Apmis
auen |Bupesy | ouon Buipesy | meusy | meuey -350d -21d -350d -ald mauey | meusy | Aususyul | dwel | dweay yeq
a[eg Aw 39 AW asog | -eig Jsog -oug MBI Wd ny | sewen

‘puIng 2puIng 0g dl3enby Qg adedspeay

82100-1 ONYINI
o4 bW 80 (#:1) L-SH
slajaweled | 1211

134

Page 39 of 222



IMAMO01-00428

abed

XN g00g-000k Ust 0LaS YBnol o = Aususiu) yBn

FL-0L W €26 LAY =sbuey dws )

0000 | 000 [ oooo 000 o [ oo 00 100 00 100 100 00 3 100 100 00 EH
000 00 000 00 756 | L5s 50 50 0 0 07 50 0267 ) A T NYIA
000 00 000 00 785 | f4s 50 50 T 7 T [ 0787 571 i B ST
00 00 000 [ 755 | 0ss S0 90 B 5t B 79 [ ) [ T NI
00 00 555 50 5% 50 00 izd [iea [l
00 00 G 50 5t [ S Tt T o iz
00 il R Pl s 20 00 4 A El
00 il £oC Pl 3 £0 e Fidd VT W
00 00 00 00 BFs | coo 70 i 0r BT 0L 07 oo0Er iT e Fee 5]
00 00 00 Xl EFG | 066 50 50 iz Nz o7 07 (e 7T 74 4 5 o
00 00 00 00 166 | /b6 60 P 0t 0 0/ 60 0 OREr 0C i Fie El
00 00 00 00 Trs | 056 50 50 6 Nz 0L 07 0062 T T e E
00 00 00 00 766 | 666 60 50 3 B 50 50 [ 5T TC 4 3
00 00 00 00 566 163 60 10 ¢ (N3 59 79 [IFES 9C e [ 5] oL
00 00 00 il 5% | £66 50 50 6¢ [E3 54 50 0o08E 5T ied tee El
00 00 00 00 BF | 666 50 50 ¢ 0r 0/ 59 0 00EF iT i (74 o
00 00 00 Xl P | roc 70 50 5¢ [R3 ] 9 0 08Zr T 74 a4 3
00 00 00 il TV | Che i i T 3 B E i 7T 74 Tt 5
00 00 00 00 SFS | 6o [ 0 B or 59 L e 9C e 74 g 8
00 00 00 Xl SHG G i [ 3 2 5a 7 e 9T 74 74 W
00 00 00 00 EFG (S 0 0 3 b oo 9 0 0BEr T i (74 l
00 00 00 00 £ ES 0 0 3 P 5a i 00IEr iC 74 74 o n
00 00 00 00 i S 0 60 3 b 50 17 oolar 5C TC i7a El
00 00 00 00 ER EE 0 50 B 3 5y [ [ iT Fied (X4 ]
00 00 00 il 5 HG £C i P B i3 5a 0/ ooler 0T 44 4 l
00 00 00 00 bes | ebo 0 0 N s 59 0/ DOJER 0C [ 74 o o
00 00 00 il THG 75 0 0 6¢ o i 07 005Er T pied cee E]
00 00 00 00 9766 1 GG 0 0 ¢ 0F 0/ 60 0OlEr iT £TC [ v
00 00 00 il R 0 0 0F |t i [ [ 9C £ Foc a
00 00 00 il THG 165 i [ B¢ Nz o 0 OozEr 9T Fied Pir 5
00 00 00 0T 0G5 | 6bs 20 Fi Fi 5 0L 60 0 06Zk iT a4 Foe El s
00 00 00 il 095 | oS 60 50 B Nz 50 50 0OlEr T ied Fee o
00 00 00 00 DGC | 8¥s 70 60 ¢ O 07 [ OOlEr 7T TC Foc l
00 00 00 00 e 1 oo 50 il v 0 0 [ 0 0BEr T iZd Fec o b
00 00 00 K] THG | 6ve 50 50 B X3 o7 50 Tolzh 0T Fied éd El
00 00 00 00 JFG | £66 50 50 0t 0 0/ 60 0olar T i Foe o
00 00 00 K] 766 | 666 70 50 iz A s B SIEN 5T B4 PeT al
00 00 00 00 566 | /e 50 P 0t 6 0/ 0/ 005aE T [ 74 0 -
00 00 00 il B FG 165 80 Jii] 0 (X3 i [ oozit 9¢ pied Foe ]
00 00 00 00 ove | 066 70 50 L7 0 0/ 50 00087 5C i [(i7a '
00 00 00 o0 266 | 0og 80 10 Gt (13 o) 60 FIER iT Fied 42 a
00 00 00 il 9% | 8¢6 10 50 £ Nz i 50 001GF iT pied Fee >
00 00 00 00 EE 70 P [ 0r 59 0/ 00/t iT [ For El b
00 00 00 Xl e 70 Pl 0r It i i 0 05Er 9T 74 Fee ]
00 00 00 il 506 | 606 50 70 17 O 50 50 e 0T TTC ifd l
00 00 00 00 895 | coo 60 i 0r (X3 ] 69 o0JEr iT e a4 5] n
00 00 00 Xl £66 | b6 50 P 17 Nz 5a 07 oozar 5T 4 74 El
00 00 00 00 506 | 6oo 70 P 0t N 5o 50 0 OEkE e i (74 "
SUOREMISS0 SISO [OAW | (g | OBw) TAW) dU0 | du0 | meusy | meusy | mweusy | meusy ] Hd xn|) ) ) o) doy Feq Apmis
auen |Bupesy | ouon Buipesy | meusy | meuey -350d -21d -350d -ald mauey | meusy | Aususyul | dwel | dweay yeq
a[eg Aw 39 AW asog | -eig Jsog -oug MBI Wd ny | sewen
‘puIng 2puIng 0g dl3enby Qg adedspeay

134

04 7BW g0 (7:1) L-SH
slajewelred | o1l

82100~ L OWYINI

Page 40 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

G OED 11zl 9EE 58 0 5% 50 50 £ a4 [ a
650 | Svel 150 e 12l 966 862 0 [ 59 0/ 9z ee Ve 2 oL
EF0 | soel 820 €0zl Fie £0E 0 5t 19 99 1T &4 R g
Tho | zoel 520 vz, ST £ 0 0 EXS EX 1T zie [ v
£0 | rect 220 Gzl [ G0g Il [ 59 0/ 8¢ Tt [k a
€0 | el Z0 0zl TiE TO0E 50 5t EXS 0L 8T 44 rie 2 6
Fo | ot z0 70zl T1E ZO0E 50 53 0l oL £ 544 (44 E]
vO | 9%es Z0 702, 966 Gee 20 [ 07 54 9z ee [k v
€20 | teel Z0 Szl 60E g1E I} |7 59 0L 9z &4 [ a
veo | ovel z0 07zl 908 ZO0E 50 3 0l 59 £ 74 (44 ]
650 | G%el 120 702, g6 618 Il [ 59 0/ 8¢ Tt Ve ] 8
820 | toel 520 81zl SEE 6 0% 50 0r 59 0L 9z 44 [ v
E DED 51zl 008 5t 50 53 0l oL [4 544 (44 a
950 | ovel 520 [ [ [ 20 X 59 0/ 4 Tt Ve 2
OF0 | esel 820 10z, 00E 9lE 50 5t 0z 0L [4 &4 [ g ‘
[ DED v1ZL 1E £0E 50 0 EXS 59 [4 544 (44 v
550 | veel 020 e 12l 533 T0E Il 5% 59 24 1T Tt [k a
PrO | 1 ocl SE0 [ 80F 9ze 70 |7 59 59 1T &4 R 2
[ 520 Tzl 1433 SO0E JNi] 3 0l 59 £ 74 344 E] 9
850 | crel 820 5 02L 108 Tie 20 [ 07 54 1T Tt [k v
Se0 | zreel 1E0 €zl 0 S0E 50 £ 0z 59 1T &4 [ a
[ A EED [ 108 £t JNi] 0 59 ER] £ 544 42 ]
Zh0 | GGel 620 7 02L 918 43 50 57 07 59 Iz 44 ree g s
820 | crel 820 1072 60E Ic 50 5t 0z 0L E4 44 g v
520 | c el 520 ezl [ e JNi] 3 59 oL £ 544 344 a
650 | e5el DE0 812 918 0g 80 ¥ 07 59 Iz 44 44 2
520 | lgel 020 [ 20E Ic 50 3 0z 59 8T 44 rie g 4
9c0 | ovel 170 FOzL T1E 0Ze JNi] iz 07 oL 4 544 (44 v
950 | ofel DE0 ezl 026 ZO0E 80 P 50 59 9z Zte 44 a
550 | srel 020 €zl [ 91E 50 3 0z 59 9z &4 R 2
[ 520 70zl 9Tt F0E JNi] 53 07 59 4 74 344 E] £
850 | evel 820 G0zl 82e 9% Il 57 50 0/ Iz 44 44 v
150 | zrel 020 [ 09 7 GE 80 5t 0z 0L 1T &4 R a
IE0 | zvel DED [ SHE £t 50 53 07 oL £ 544 344 ]
[ 820 7 02L [4%3 508 50 57 07 59 Iz Zte Ve g z
520 | seel 820 S0zl Fee 9ze 50 5% 9 0L 5T &4 cee v
550 | ovel 520 Tzl S1E =3 50 53 g 59 4 544 (44 a
950 | evel DE0 11zl 533 9% 80 0% 9 59 5T Ve Ve 2
520 | L5zl 170 10z, 81E 30E 50 5% 9 59 9z ee £ee g b
550 | Bhel 520 £zl SEE STt 50 53 g 59 4 74 [di44 v
6920 | 96cl EFE 90 0% 50 Ve Ve a
8670 | zeel S JA] 5% 59 5T £ee 2
7oz o | eeel EHE 70 53 59 5T 344 E] 0
£870 | evel [543 70 [ 50 5T 44 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

134

o4 1fwao -zs1fwen
sloloweled | J91]

8ZF00- LOWYII

Page 41 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

G000 | Zho £000 110 520 570 100 100 100 100 100 100 N4 100 100 100 LES
8¢'0 | &'¥cl 0g'0 [A143 443 1'2EL 80 80 ot B¢ 69 69 96t 2Tl (44 £7cl Ny A
B8¥'0 | ¥icl [ Gl 90l 7'6CL 60 60 (N7 (N3 [ ¢l (54 g8'clL ¥'ZT (44 Y
¥Z0 | TieL 20 1'0TL oogl 2'6Cl 90 L0 g¢ g¢ 49 99 oeer ¥l [x44 [444 NIA
£0 1071 T 3 7 0058k 44 [ a
20 112l 9% 6¢ 24 0 08/F ee [k 2 iz
£0 € 0zL LEE 6¢ EX] [T 44 R g
£0 [ 95 0 7 000/ zie [ v
F0 | vacs 20 1 022 108 ee B 59 54 0 0BCk 9z Tt [k a
PO | sect £0 (5] TlE TO0E B 59 59 [iEE E4 44 rie 2 oz
FO | Gecl £0 t 0zl £t 908 B 59 59 0 0BTR 4 74 (44 E]
Fo | tvel 20 [ 108 9% B 59 54 0 08EF 8¢ Tt [k v
PO | rect £0 0zl 88 9GE B 59 0 09T k4 44 rie a
FO | Gwel £0 7zl 9GE T1E B 0l 0 0z8k £ 544 (44 ]
F0o | G6cs 20 2L 966 618 8¢ 07 9 0 08/F 1T ee [k ] 6t
FO | trer £0 [l I 9EE 6¢ 59 9 0 OJSk Ei4 44 rie v
FO | boacl £0 0zl 9FE Ve i3 17 1 0 0I5k £ 74 344 a
F0 | Svel 20 1 022 216 108 0r 17 7 0 08Ck 1T Tt [k 2
PO | ssct £0 €0zl 43 00% 0r [ [ 0 Obor E4 &4 R g sk
F0 | vect £0 POz, 443 V'ZE iz 17 57 00LF £ 74 344 v
G0 | viet 20 1 022 166 908 b [ 0/ 00kER 9z ee ree a
PO | srel £0 1072 I 90% P [ 0L 00Tk E4 &4 e 2
FO | Gacl £0 t 0zl FEE TE B [ oL 0 OESk [4 544 Fee E] R
Fo | 1&cs 20 [ FEe 908 B [ 0/ 00kER 4 ee [k v
S0 | riecz £0 [z} 01 &< [ 59 59 [ 7 44 R a
FO | el £0 0zl FEE 908 B 59 59 0 0BTk [4 74 344 ]
F0 | Gael £0 £ 02L g1l 008 50 59 0 08FF [4 Zte 44 g i
FO | trer v [ TiE 30E 59 9 0 Obsk iT 44 [ v
FO | boacl 0 Tzl B0E 1% 0l E 0 0BTR 4 74 42 a
PO | el £0 6 0ZL 918 908 50 9 0 08Tk 9z Zte ree 2
PO | ssct £0 €0zl ¥ L0E 59 9 (e E4 &4 e g s
PO | eek 70 [ Z1E T0E 59 E 0 0BT £ 544 Fee v
PO | vael £0 12l 11E 908 50 59 0 0ZER Iz 44 44 a
€0 | seet £0 6 0zL FiE £t 0z 59 [iiEe3 iT 44 rie 2
F0 | GGl £0 E 0zl 08 IZe 59 59 0 05ER 4 74 344 E] i
€0 | veet v 0 (= g1l 908 50 59 0 0EGR £ Zte Ve v
PO | rect £0 (5] £t L9 59 EX] 009tk E4 &4 [ a
F0 | Gect £0 57zl Z1E B 59 1 00l £ 544 (44 ]
F0 | Gael £0 £ 02L 016 608 50 9 0 055F 9z 44 Ve g el
PO | ies v0 [ [ L0E 59 9 0 oeok EH4 a4 £ee v
FO | beel 0 5 91t 50F EXS E R £ 74 344 a
F0 | Geel £0 ) £l 108 50 9 0 0EPR Iz 44 44 2
PO | ssct £0 £ 0zL FiE L0E 59 9 [iEEs EH4 ee vee g o
FO | Zvel £0 vzzl T0E 0Ze EXS E 00LFR £ 74 344 v
F0 | vees £0 12l 1 0F [ 80 £ 0 0BGk Iz Zte 44 a
PO | ssct £0 €1zl 90F [ 19 EX [ 4 a4 £ee 2
FO | Gacl £0 E0zL 178 59T EXS 59 005 4 74 344 E] b
Fo_| el £0 [ S6E T8E 07 53 0 0IER 9z 44 [a%4 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

134

o4 1fwao -zs1fwen
sloloweled | J91]

8ZF00- LOWYII

Page 42 of 222



obeg
XN O0OS-000F UsU LS YBnoIul o = Ausueld) B
FL-0L W €26 LAY =sbuey dws )

IMAMO01-00428

501 | cevl T Sor._J coel | it 70 50 0T 13 50 59 5T veT (x4 T
591 | covl % S0v. | ceer | Tov 50 70 5% iz 59 59 EE TR fxed 5 o
o/ | vl v v il | obbl | JiF 20 i0 5t 0r 90 99 iT Te 74 g
[ 05 Tivl | eeel | Jot 50 70 5t 3 50 59 Fid K44 viT v
701 | cerl TF Civl | veel | 9ue 50 50 0 5¢ EX 59 9T [ TiL ]

531 | vl 5 Tow. | veel | et 50 0 5t T [ 07 5T K44 4 5 .
Vol | Gl i Vi, | Goel | Jes 70 0 5 0 07 07 T ke ree 9
I 05 Tl | 9oel | Ger 50 0 0% 3 07 07 5T TeL 74 v
Vel | cevl 4 Gov. | Goel | zov 50 0 5 T 50 EE 7T T pked a
0G| vl T Tov. [ eJel | e 50 0 K3 s 59 29 7 £ee T B .
Sl | revl 53 virs | ioel | cor 50 50 0t 3 0/ 59 1T tee [k7d q
961 | s ol 2 Tl | voel | eus 0 70 iR B 69 i 9T T Pk v
oL | cers 3 iori_| Jeel | cor 10 50 5t 3 50 59 z te [x7d d
I 5T For. | eel | 8U% 70 50 5t T 07 07 T T §74 >
I A [ gir. | cirl | cor 50 60 0% € 69 59 z £ee reg El ‘
T [ Terl | ciel | g6t 70 50 EX3 [ 07 ¥4 K44 4 v
101 | cew 1€ Govs | 0uel | eee 50 0 5¢ 0 60 659 T ke ree a
991 | gews 50 tori_| bovl | 86t 50 0 5t 0 59 59 iT Te 7 o o
E A v Vv, | oovl | 6Ue 70 0 5t 5 50 29 1T T [ 9
[E 0G cors | ool | vee i 0 K3 0 07 FE 97 Ter 7 v
Tol |zl £ iTrl | ceel | Jot i 0 B 3 50 59 T K44 £ a
i 0e Fovs | ceel | eew 0 0 0 3 69 59 9 £ fxed B .
ocL | revl B¢ Tiri | covl | oee 0 0 K3 3 50 0/ 8T tee k7 a
T JG 9y, | eoel | oUs 0 0 K3 b 07 07 oC k4 e v
i 53 Gor. | corl | Jee 0 0 5t 7 59 i 8T ree [xd ]
S T ErL T For | c6el | 9U% 50 50 5 3 Tg &5 5T Tt (k4 5
i A FS Tivl | eeel | cer 20 20 B B 59 i Ji4 vee vz El v
T S T Tri | cecl | st 50 0 3 3 0/ 07 5T ce k74 v
T 5 G0v. | Govl | J6e 70 50 = T 50 07 7T T TC T
vl | cerl S Tl | 8oel | Gee 50 10 = 3 59 29 8T Te £ o c
S AT o Tivl | vesl | oot &0 70 B 3 07 07 7T éd TC q
951 | vl 56 Gl | Joel | eUe 50 60 = ¢ 59 59 iT T T v
G | 0crl oF Y A A 50 50 £ 3 [ 07 iT Tez (k4 a
S 50 Tovs | ocel | Jos 50 60 5 6 60 07 oC [ [ B .
ol | sl [ 9. | reel | cee 50 50 0% 0 59 59 Fid Tt et El
Vel | b 56 vl | eivl | Lo 0 90 B 6 i 9 oC T 4 v
00 | vers F Gor. | Guel [ aer 0 50 K3 v 19 9 Fi4 tee et a
vl | el 5 Tori | covl | Jee 0 10 O 13 E E] [ v ee e >
501 | b I O, | ebel | Jes 0 0 iR L g 9 Fr4 [ Pk El b
oL | ewrs 7o Scri | Lovl | ser 0 50 0t T e 9 8T cee [#74 v
A S i B e Fid TC T
orl | revl 9ot 0 0% El £C k4 B o
A 3 70 o g Fid k4 q
Vol | Grvl 1 6% 50 K3 9 [ TC v

SUOREAISS A0 SIUSWIIOT [TBw) [ (\w) | (1/Bw) TAw) dU0 | dd0 | meusy | meusy | meusy | mweuey Hd R Txn)) @) ) ) doy Req Apmis
w0y |Bupesy | suon 2en | Buipeey | meusy | meusy 1504 -ald 1504 -aid mousy | meusy | Ansueiny | dwe) | dwe) ueqg
s[e AW AW -350d -a1d -3504 -a.1d WyBI7 Wd Wy Jazeph

2puINg ‘puIng 00 djjenby 0Q doedspeaH

8Z00-LOWYINI
24 bW g0 -zs W 95'L
Slajouleled | 181l

134

Page 43 of 222



IMAMO01-00428

abed

XN g00g-000k Ust 0LaS YBnol o = Aususiu) yBn

FL-0L W €26 LAY =sbuey dws )

FT00 ] oo £100 00 020 [ o 100 00 100 700 00 00 trle 100 00 100 LES
T E Tiv._ | 08l | 08l 50 50 0 [ 50 59 SRy Tzl ¢z Tt EEED
Zee | civl i Cerl | 9srl | 9l 50 50 v [ 07 0L 07eY EE ¥z vt SCoVL
071 | eoRL 171 00FL_ | sesl | ceeb 70 ] R 5% 99 99 [ B [ T NI
B Ors T 50 3 59 D 0eGh [ [ad a
B TOP2 EE 70 3 B 0 005F 4 Tt 5] vz
B 00k 562 50 ¥ 59 0706t [ [izd E]
< Clbs TOF 50 T B0 0 0E0 Tt Fidd v
91 | eers T SorL | ceel | gee 50 70 0F 3 59 E] 000 | 9¢ 7T a4 5]
T A B 10k | veeL | sec 70 50 0 3 50 E] OObty | JT [ e 5 o
Te | sov & vob, | chel | wae 50 60 5 ¢ 60 9 006ck | 8¢ [ 74 ]
S S bl S Sivs | wocb | iee 50 70 K3 Ur 50 E] 00ivy | 9¢ [ veC 'y
5 R b Covl | oGrl | ber 50 70 B ¢ S E] OOvor | o¢ [ [ a
’ [T 5 S0v. | Jeel | oee 10 60 ¥ ¢ 07 9 00y | J¢ a4 et ] .
z T Or b vorl | J6cl | S0 50 70 P e 59 E] 00IGr | 8¢ tee [izd E]
07 | sops b s0v/ | sbel | bor 50 70 B ¢ 59 9 006kr | J% [ i v
A T < Civs | cic oF i 70 B 5¢ 59 9 OOvrr | 9¢ [ [iZd 3
i b EXE 7 i 70 B Bt 0 E] 0Ovsy | JT i Fidd g
T | rows [ ForL | o6e it 0 80 £ 8% 0s E] 00Elr | 9¢ £t a4 El ek
A T B T S e i 50 X3 £ 7 E] 00/t | o7 [ T v
te | sow B Civl | seel | ue 0 0 5 TY 9 9 006kr | 9% [ e a
T | cers & EE I3 i 0 3 T 9 E] 006z | 9¢ 4 ree > n
Tc | rors ] bohl | oGt oF 70 0 5 0F 9 E] Doery | o¢ [ [ E]
te | sovs B l0ve | oge BE 20 0 5% [ 9 E] 006y | 9t i £ ]
Tz | sors 7 R A = 50 i 5 | e E] 000ty | o7 i G4 l
i A 5 F 3 70 70 5t v 69 9 006tk | J% [ [ o o
ce | rows 9 vl | Obcl | see 70 60 K3 i 9 9 00Grr | 9¢ Tt izd E]
1T | eows B L ob2 | veer | Jee 70 50 K3 g¢ 9 9 000Fr | J% [ [ [
e | eor s Gebl | el Bt 10 60 6t 8% 9 E] ooler | It [ 44 a
i A S R BT 50 50 = Bt g E] 000k | 87 Tt e 5
e | rov E bebl | 6o Ed 50 [ ¥ 3¢ g E] 00ser | Ut [ £ El g
07 | tors E Torr | see B 50 i 6t El E] DOrer | 92 A4 [ed v
Tc | sor o Cohl | J6e 7T 50 0 i 50 E] D0chy | G¢ TC TC a
T | cers = Sor.__| soc e 10 0 = 6¢ 59 9 00lrr | 8¢ [ [iZd > -
51 | SRl E Vvl | eocl | oer 70 70 i I 50 E] 0OlEr | B¢ [ Fidd E]
07 | sops E i thl | oeer [ JUe 70 70 F i 69 E] 006sk | J% [ [ [
A E Cerl | O06cL | Ber 50 70 X3 3 0 7 00lEr | o7 Tt e l
T A o Gchl | civl | orr 50 50 5 0e 50 e 00/er | 9% [ e D -
61 | tbbe E] bebl | ooel | vee I 60 5 8¢ 69 5y oo0er | ¢ ter 74 ]
0c | sor B Tok2 | seel | 860 50 70 K3 ¢ 50 e} OOvry | 97 TeC [ [
1T | sorl E Geobl | eeel | vee 50 80 i3 6e 69 29 0over | 9% &4 bee a
T T erl S Sivs | o6cl | ose 50 50 O I 59 5a 0005k | 8¢ tee rec >
6 2 b 5 Vvl | seel | oJe 50 60 K3 6% g 59 00err | 9% [ [ El ¢
E Sl B Tor_| seel | gec BN 50 5t E 9 EEe] DOcer | 8¢ [ [iZd '
B B & Tobl | torl | ter 50 50 5T B E ] 000 | It e idd l
B [T S gibl | ooel | zee EX Z0 oF 6F 9 E] 00z | It £eg a4 5] L
] i B Vvl | vacl | ror 50 50 X3 e g E] OObbr | o7 [ e E]
5 2 b & ibr | sibr [ eor 50 70 5% 6% 59 9 oosky | J2 [ i [
SUOREAISS A0 SIUSWIIOT bW [ (W) | (/Bw) TAw] dU0 | WO | meusy | meusy | meusy | mweuey Hd Hd Txnl) @) [6)] ) doy Req Apmis
auon |Bupesy | suon oen | Buipesy | meusy | meusy 1504 -ald 1504 -aud Mausy | meusy | Aysusi | dwa) dwa] eqg
[l Al Al -1504 -91d -1504 -91d Wb Wd WY Jagem
2puINg ‘puIng 00 djjenby 0Q doedspeaH

134

04 7BW g0 -2§ UPW 95'L
slajewered | o1l

8Z00-LOWYINI

Page 44 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

PaE | 156l 91T CBlL 50 53 50 EX 54 a4 [ a
86¢ | 5067 B5C 78k, 50 5% 79 ] 1T ee [k 2 oL
voe | 9lsl 9LC e 80 0F EXS EX 8T &4 R g
Iee | 1ol 15T B 50 0 9 EX £ 44 [ v
6be | 1857 (=54 G B/ 50 5% 79 54 1T ee Ve a
S8¢ | sost 09C EoFL 80 K3 EXS 59 1T &4 rie 2 6
0lE | o6l (=14 e JNi] 53 0l 59 4 74 344 E]
vSE | e85l 58T 08k, 50 5% g 54 9z Tt [k v
FE | Geol 15T SHlL 50 5t 9 59 9z 44 rie a
IZ | o5t TFC B JNi] 0 g ER] £ 544 344 ]
657 | 9152 IrT BRI 50 5% g 24 1T ee [k ] 8
Lie | sest OFC D 10 5t 9 59 1T &4 rie v
95% | Geol Zhe EE 50 0 g ER] £ 544 344 a
9/ | 205l 9r ¢ 78k, Il 5% 07 54 9z ee [k 2
Z0% | vlsl IST EoFL 50 £ EXS EX 9z 44 rie g ‘
PEE | ool 15T 0Bk, 0 3 EXS E £ 74 344 v
e | cesl 03¢ G B/ 0 5% 07 9 1T ee Ve a
Piz | c0sl 4 N 0 5t 59 9 1T 44 [ 2
86 ¢ 5L 99 5Bk, 0 53 59 E £ 544 (44 E] 9
5% 257 ZeT 08k, 0 7 59 9 9z ee Ve v
79¢% 25l €5 C L 6kL 0 ¥ 59 9 8T 44 R a
4 05 59T T8I, 50 B 59 oL 4 544 344 ]
66¢ | ©167 £5C 1 6L 80 P 07 59 9z Zte 44 g s
STE | rest EEC 08FL 50 3 59 59 9z &4 R v
BFE | Geol Z9C 5Bk, 50 53 59 ER] 4 44 344 a
Z8¢ | g06/ {24 2 50 0% 80 £ Iz Zte Ve 2
58¢ | 1 lsl (=54 P olL 10 £ EXS 0L 1T 44 R g 4
BlE | beol 87C E 50 53 0l ER] £ 74 344 v
Z9% | Ge6l BEC 2 Il 57 80 £ Iz Zte 44 a
I8¢ | s0st (=54 D 80 0r EXS 59 9z &4 R 2
ElE | o6l 95T 0Bk, 50 53 0l oL £ 74 344 E] £
ErE | gcol 9r T 2 Il 0% 5 07 0/ 9z 44 44 v
ISE | ceel 79C A 50 £ 0z 59 ST 44 g a
17 | eost {574 B 50 0 07 59 4 544 Fee ]
0t | 9162 (=54 1 6L 80 3 07 0/ £ Zte ree g z
7€ | zest e A 80 5% 0z 0L 1T %4 e v
8¢ | Gtol 1T S B, JNi] 0 79 ER] 4 44 44 a
vE | Lot (=54 2 80 0% 8¢ 90 79 £C Ve Ve 2
2% | 9tsl 1T T 10 iz 0r 19 19 9z ee £ee g b
55t | ool FIT B 50 53 i3 19 ] £ 544 [di44 v
N 0% 79 5T 44 a
06¢ | 11ss iz ER 4 vee 2
9tE | seol 3 19 £ 344 E] 0
591 | ovwl [ 70 9z 44 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYII
24 yBW g0 -zs 1PW ZL'E
Slojauleled | Jol]

134

Page 45 of 222




obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

9700 | 110 1500 L0 9E0 Er) 100 100 100 100 100 100 121z 100 100 100 LES
Gg'C | €2Tal (444 0'8%L |44 2Tl 80 80 ot B¢ 69 89 0Et 2Tl (44 £7cl Ny A
9T 1'GG1 08T 8'6¥.L 140Gl T'0SL 60 60 (N7 (N3 [ [ 0€8F g8'clL ¥'ZT Gl Y
99l 9 ¥¥L 09l 9TrL Zogl ceel L0 L0 g¢ g¢ 99 L9 060F x4 [x44 [444 NIA
[if4 e 50 B 7 DOLER 44 [ a
¥4 T Il v ] 0 0ZFF Tt [k 2 iz
9 STFL 80 [ 0L (B3 44 rie g
[if4 =2 50 B EX 0 007F zie 74 v
Ve | vies 0¢ CE [ 20 v 290 ] 0 08ER 4 ee ree a
8¢ | ceel [ R £0F 50 € 19 19 oolER 7 &4 e 2 oz
Gt | gcot El STkl E0F JNi] iz g ER] 00z [4 74 Fee E]
6¢ | 105z ¥4 T 91y 50 b g ] 0015k 4 Tt [k v
Ve | rise [iF4 SSkL 63F 80 | 9 59 0 00gk k4 &4 [ a
5E 5L 44 R 5B 50 13 g 59 I £ 544 (44 ]
GE [N [ S bl 586 Il B g 24 0 00ER 9z ee [k ] 6t
FE [ ¥4 1SkL [ 10 € 9 19 [ E4 &4 [ v
53 5L [if4 e [ 50 3 [ L 0 OzER £ 544 (44 a
43 167 44 2 206 50 v [ L 00JEF 9z ee [k 2
St [ [ e 18 10 B [ [ 0 0E8F E4 44 R g sk
Bt | L bol 1T I T8 JNi] B [ 1 0 OkTk £ 544 344 v
Ve | vies 0¢ CE 966 Il B 7 7 0 005k 1T Tt Ve a
St | ceot [ R 96E 0 6¢ I L (iR iT 44 rie 2
Gt | gcst 5T B eIk 0 N3 7 1 008 4 544 344 E] R
Ev | 1492 [ 7L gLy 0 [N 7 54 0 08FF 1T Tt [k v
Ve | rise [iF4 SSkL LTr 0 0r 19 19 0 0BFF 9z 44 rie a
St | Gest 44 R [443 0 3 EXS ] 0 OERR 4 544 344 ]
0¢ | 906z 5T 2 0Ly 80 N2 80 £ 0015k £ Zte 44 g i
cF | lsot ¥4 1BFL F0F 50 B 9 EX] [ E4 &4 R v
Bt | L bl [if4 EE IOk JNi] B g TS 0 OBER £ 74 344 a
GE | Gest 9¢ 2 [ 50 £ 9 79 0 0BPF 9z 44 Ve 2
St | gcst L4 A 07 50 [ 9 EX] 00LEr Ei4 44 R g s
% | 1ol 8T T8I, 20k 50 B g TS 0 0zhR 4 74 344 v
6€ | 1L 0¢ CE [ Il 0b 9 79 0 007k £ Zte Ve a
St | ceot 9z 1 8FL 0lb 20 [N 9 19 0 00FF 9z &4 R 2
Gt | gcst 4 Skl Tk 0 33 g ER] 0 OBER £ 74 344 E] i
9¢ | 1est 8T 7Bk, £0p 0 v 9 79 0 0Z8F Iz Zte 44 v
6¢ | 1 Pot [iF4 SSkL [ 0 [ 19 19 0 08Er k4 &4 R a
St | cest 9T R Sy 0 B EXS ] 0 OkTk £ 544 344 ]
Ge | ocst 8T G B/ Sy Il £ 80 79 0 0BOF £ Zte 44 g el
9¢ | iest 37 P [ 70 v 19 19 0 0SEr k4 ee e v
Bt | L bl 4 Skl E0F 50 B EXS ER] 00l £ 74 Fee a
0¢ | G056z 9¢ 2 iy Il £ 80 79 0008k £ Zte ree 2
St | g¢st 37 T i 50 B 9 19 0 0BTk k4 &4 cee g o
FE | Lot 9T R T0F 50 3 g ER] 0005k £ 544 (44 v
EF | 1562 8T G B/ (¥4 80 £ 9 £ 0089k Iz 44 44 a
0f | sosz 9% P Feb 70 5% € 9 59 0059 EH4 a4 e 2
Tt | oot £ S B, S8k 50 3 B g oL 0 OETk £ 74 Fee E] b
Ve | 1ot 9z 78k, 9FE 50 57 0b 7 8¢ 0 0ELF 5T 44 (44 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

134

24 yBW g0 -zs 1PW ZL'E
Slojauleled | Jol]

8ZF00- LOWYII

Page 46 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

058 | ool 599 5 06L 755 TS 50 JXi] 53 B EXS EX 54 a4 Fie a

SvJ | ecol 829 08/ 505 G 20 50 I v B 290 24 9z ee ree 2 oL
564 | zeol £c9 T 09L [ [ 20 50 5t B 0z 59 1T 44 g g

brs | 6597 261 189L 705 3 50 50 53 B 79 TS 9T 44 74 v

el | veor 539 D 705 66 70 50 I v v 79 24 9z Tt [k a

OLL | ecor 829 6 09L 95 9€S JA] IO 0r B 19 EX 9z &4 [ 2 6
581 | geor 65 0081 FES £05 50 JNi] 53 33 EXS 59 £ 544 (44 E]

V08 | 6297 157 1897 225 B 6 70 50 5% [N 59 24 9z ee Ve v

898 | rgol BLS T 09L 025 1S 20 10 5t 6¢ 59 59 8T 44 R a

B0 | Izor 765 EEN 305 e 0 50 53 33 EXS ER] £ 544 344 ]

vS. | 9897 [ 008/ 265 005 20 50 I v [N 290 54 9z ee [k ] 8
7L | 6eor 151 € 9L 905 [N 20 50 Kz [N 59 59 9z &4 rie v

551 | oe0l 5P =N 5Bl 705 50 JNi] 3 33 0l ER] £ 544 344 a

el | 5eor 19 G 08/ 605 65 60 20 X 0r 07 54 9z ee ree 2

528 | 9ror 835 009L 205 L6F 60 10 £ 3 59 EX E4 44 e g ‘
B8 | Ieor 171 1891 TB 75 50 50 53 i3 59 E 4 74 Fee v

29/ | 9897 885 08/ 115 G 60 Il [ [N 290 9 1T ee ree a

00L | seor 529 [EN [ 605 JA] 50 5t 6¢ 59 9 9z 44 [ 2

Be. | ceol BIG 006L 775 FES 70 50 0 N3 0l E [4 544 42 E] 9
828 | Lol g8 L 1897 205 915 60 20 5% 6¢ g 9 4 ee ree v

629 | elor (7K 079l I 605 JA] 10 oF 6¢ 9 EX] 7 44 g a

00 | seor PG 1091 915 905 70 50 53 N3 g 1 [4 544 344 ]

65/ | 269l £65 £ 09/ 005 Ter 70 Il 0% 9 9 Iz Zte 44 g s
05 | teer €c L 1 £9L £ €05 JA] 80 £ 9 9 1T 44 rie v

7zl | o%or 65 ElEN 443 3 70 50 0 59 E 4 74 344 a

v69 | Gcol 509 708, 705 615 70 Il 3 50 9 Iz 44 Ve 2

05/ | seor 565 S09L 515 005 20 10 5t EXS 9 1T 44 [ g 4
1TL | 1ear 171 1291 F05 515 50 50 53 59 E £ 74 (44 v

65/ | 1607 919 v 09/ g€ 095 60 80 57 80 59 9z 44 44 a

voL | scor 709 1 092 715 06F JA] 50 ¥ 0z 0L 1T 44 R 2

I | veor 179 ElEN 443 905 50 50 ¥ 59 59 £ 544 344 E] £
1) | veor £S5/ 059/ 1 €5 z15 60 80 3 50 £ 9z 44 44 v

Zrl | oeer 109 7 0oL 715 0s 60 10 3 EXS EX E4 44 g a

ST. | rzor B8 0081 105 Bl 0 50 ¥ 59 59 £ 544 Fee ]

10/ | ceor £09 £ 09/ £15 3 70 Il 57 50 59 9z Zte ree g z
59/ | veol 865 T 09L 1 55 (=] 20 10 0F EXS EX E4 %4 e v

528 | 1ol 599 (=N 55 795 50 50 53 EXS EE] 5T 544 Fee a

g 5207 759 T 09/ 8 175 70 50 0% 50 99 Ve Ve ree 2

1 5797 859 £ 09L 555 815 60 50 0 ER 99 ST (i e g b
v [ 17 1091 TEG 515 50 JNi] 3 EXS G 4 544 [di44 v

; 1297 565 70 3 90 Ve 44 a

L 8797 615 20 5% 59 4 £ee 2

50 5297 £15 50 0 59 5T 344 E] 0
[T 507 955 20 [ 90 5T 44 <

SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms

U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg

ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em

‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYII
24 bW g0 -zs W 08'2
Slojauleled | Jol]

134

Page 47 of 222




obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

7500 | 600 3900 ZI0 EED 1E0 100 100 100 100 700 700 95 100 100 100 LES
B6°. | ¥'€9l 8G°9 0192 %1 9'0GL 80 80 ot B¢ 89 89 B68EY 2Tl (44 el Ny A
L¥'6 | #6941 168 "9/ C'1CL ¢'9CL 60 60 (N7 (N3 <l [ oLiv g8'clL ¥'ZT (44 Y
69 | €192 0L'g 0'09L el il L0 L0 g¢ g¢ 99 g9 000F ¥l [x44 [444 NIA
£ T 06L £05 JXi] 3 50 0 0BTk zie [ a
59 G 08/ T05 20 B 24 00kER Tt Ve 2 iz
£9 T 09L 305 50 P 59 (e &4 rie g
79 008, 56 JNi] iz EX 0 0gER zie 74 v
Vi | ceor €9 1 087 705 905 70 Il X b 79 9 0 05EF 8¢ Tt Ve a
SL | ecor v9 € 09L 505 €15 20 10 5t € 19 99 0 ObtE E4 &4 [ 2 oz
55 | ool EX =N 505 [ 0 JNi] 3 3 19 EE] 0005k £ 544 (44 E]
87 | 6eot €9 1 087 605 £15 60 50 I v 6¢ 290 ] 0 0BFF 1T ee Ve v
[ Z 9L £9 1 092 T 7L JA] 20 0r 3 EXS 59 QoltE E4 &4 [ a
T £507 ¥ BEEN Z15 Tk 70 50 53 33 59 59 0 OEGk £ 544 42 ]
6 9197 [ T8l 105 [ 70 0 5% 0r 290 ] 0 0BCk 9z ee ree ] 6t
[ 5597 £9 09L 205 1S JA] 0 0r 6% 19 19 0 obER E4 &4 g v
Il | ecot B 061 [433 105 70 0 3 33 [ £L 0000k £ 74 344 a
16 | ceos v 08/ 705 615 0 0 [ B B b 0 08FF 9z Tt tee 2
68 | 9vor £9 09L 9IF S6F 0 10 5t B el FL 0 00EF iT 44 rie g sk
g 5297 B 1091 For 505 0 JNi] 3 B B Pz 0ok [4 544 344 v
[ 8807 €9 1 087 966 eir 0 Il [ B 07 [ 0 005k 4 Tt [k a
| €59l v9 09L 905 L€5 0 0 0r B 0z 7L 0 0BFF [4 a4 rie 2
5 Bl B 061 705 055 50 0 3 3 17 T1 0 05FR [4 544 344 E] R
[ 5297 29 16/ 660 055 0 0 [ v 17 e 0 05FF 4 ee Ve v
L | elor £9 09L 015 105 0 0 £ B 99 19 0 O0gR k4 &4 rie a
5 | eecol ¥ 061 EE £15 0 JNi] 0 3 EXS EE] 0 0B £ 544 344 ]
S | owor €9 09/ 443 905 0 80 0% N2 79 79 0 0BSF £ Zte Ve g i
I | eeor [ €91 £15 96F 0 I} 0r B 19 99 0 0GtE k4 &4 [ v
Tl | ecot B 061 705 ] 0 50 3 3 19 EE] 0 ORGSR £ 544 42 a
v6 | £597 69 19/ 115 055 Il 57 £ 9 79 0 05EF Iz 44 ree 2
68 | 9vor £9 T 09L £15 G6F 80 E P 9 99 [ Ei4 44 e g s
16 | 6oL [ 1891 LS 105 50 B iz g EE] [ £ 74 Fee v
3 0297 99 508/ 625 [ Il ¥ b 9 79 0 086k 9z 44 44 a
I E 9L 69 €19/ 505 1S 50 B P 9 19 0 osk E4 &4 rie 2
5 Bl EX =N 505 56k 50 B B g ] 00LPR £ 544 (44 E] i
[ 6207 29 1197 6 175 50 P £ 9 79 0 0EPR 9z Zte 44 v
[ 0597 Il 879L 9€5 L8E 50 |7 B 99 19 0 oogk E4 &4 R a
T ol 59 EEN 0ES VB 50 iz iz 19 ] 00zLY 4 544 344 ]
[4 9507 29 A= 443 705 80 3 b 80 79 0 082k £ Zte ree g el
[ 5797 Tl 129l 225 915 80 B b 79 99 ook £ &4 e v
S 0P9L Tl 5161 005 Sk JNi] B iz 19 EE] Y 4 544 Fee a
i £ 0L 69 BIEN 705 z15 50 P £ 80 79 008Gk 9z Zte 44 2
[4 9797 29 [N 105 815 70 3 B 19 99 0 08Er EH4 a4 vee g o
[ 5207 EE NED 515 705 JNi] iz B EXS TS 0 OBER £ 74 344 v
S 097 99 508/ 515 £05 80 3 £ 79 79 0 0Z8F 9z Zte ree a
| €797 v9 £ 09L TS €15 50 £ € 19 EX 0 obeR k4 ee e 2
[ [ EX =N 705 [ 50 53 B 07 59 0000k £ 544 Fee E] b
[ 6207 [ 1§97 £15 o6 80 8¢ £ 70 53 0 0FSF IT 444 (44 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYII
24 bW g0 -zs W 08'2
Slojauleled | Jol]

134

Page 48 of 222



obeg
XN O0OS-000F UsU LS YBnoIul o = Ausueld) B
FL-0L W €26 LAY =sbuey dws )

IMAMO01-00428

00 00 00 00 5ec | cos 50 50 0v [R3 ] ER 9T i7d (XA [l
00 00 00 00 775 | 856 70 50 G P B 59 0C TeC Foo o o
00 00 00 il Swe | 66 50 il i b 59 07 9T pied A El
00 00 00 il EEC | Ob 50 [ Bt B ] +0 0T 7T Tt W
00 00 00 00 955 | 6rG 10 0 [ B EE] B 9C a4 teC 5]

00 00 00 Xl I A 50 0 B = o7 E T 74 74 5 o
00 00 00 00 566 | zoc 60 0 c 0/ 9 T [ (74 El
00 00 00 00 N 70 il R b 59 g 7 T tC E
00 00 00 00 766 | 006 60 60 ¥ B e e T e 4 3
00 00 00 00 56 | osg I0 20 B N3 ] g iC e Foe 5] s
00 00 00 il 66 | +v6 60 Pl B [R3 54 50 T 4 Fee El
00 00 00 00 56 | oos 60 50 b s el 59 5¢C [ For o
00 00 00 Xl ¥e | cot 50 Pl ¢ [E3 59 50 9T 74 Fee 3
00 00 00 il SC | ot B0 70 b 3 50 £ 7T Fidd e 5
00 00 00 00 R 158 10 L0 0t or 59 60 9C [ £ g ‘
00 00 00 Xl 066 | 666 50 P £ 53 5a B 5T Fied (74 W
00 00 00 00 566 1705 70 ] 0t 0 50 60 0C i 74 l
00 00 00 00 e e 10 50 0r 5q £ 9c 74 (74 o o
00 00 00 00 Doc | 8ec 70 60 [ b e} 50 T TC v El
00 00 00 00 bos | 2o 60 FIi] 0v 3 7 [ iT Fied [ ]
00 00 00 il 576 105 70 50 L7 i E] 50 5T e PeT l
00 00 00 00 ves | ebo 60 P 5% b 9 69 5C [ Foe o .
00 00 00 il e | coc 70 Pl 0v b 9 50 T pied Fee E]
00 00 00 00 506 | ve 70 50 g¢ b 9 60 T £TC Fie v
00 00 00 il pes | coc 80 EXi] 5 B E] 19 A 4 Foc a
00 00 00 il 766 | £b6 70 P iz B E] 50 4 e 74 5
00 00 00 0T [ [ i 3 ot E] 29 iT £CC (X4 El 4
00 00 00 il £66 | oS i Jii] 0r 5% E] 50 T ied [ o
00 00 00 00 710G 1 GG 0 60 ] 0 e} 50 0C TC Foc l
00 00 00 00 566 | ¢t 0 il v 6% 0/ [ T iZd Fec o .
00 00 00 00 06c | 666 i o B X3 i 70 7T [ied éd El
00 00 00 00 566 | £og 70 0 5% E] g 5T [ Foe o
00 00 00 K] P06 | 666 0 0 & i E] g oT 74 374 al
00 00 00 00 EFC | obs 60 0 [ b 9 9 0C i (74 0 .
00 00 00 il 096 b s 10 Jii] 0t b E] 9 9C Fied B4 El
00 00 00 00 076G ¥C 70 50 0F b E] 9 T TC ida '
00 00 00 o0 706 2 10 P 0r 5 s ’ [ e Sor a
00 00 00 il £96 66 90 Pl I 3 i i i Fied Ve >
00 00 00 00 9F5 | o6 50 P i s 59 0/ i [ 74 El b
00 00 00 Xl z7c | wos 70 il i It i 7 T FiZd A ]
00 00 VG 50 0F i ©T idd l
00 00 076 £0 0r i i a4 5] o
00 00 576 70 Bt ol ©T 74 El
00 00 706 60 N 0/ ¥4 74 "

SUOREMISS0 SISO [OAW | (g | OBw) TAW) dU0 | du0 | meusy | meusy | mweusy | meusy TGl R )] ) ) ) doy Feq Apmis
auen |Bupesy | ouon Buipesy | meusy | meuey -350d -21d -350d -ald mauey | meusy | Aususyul | dwel | dweay yeq
a[eg Aw 39 AW asog | -eig Jsog -oug MBI Wd ny | sewen

‘puIng 2puIng 0g dl3enby Qg adedspeay

82100-1 ONYINI
o4 bW 8'Z (#:1) L"SH
slajaweled | 1211

134

Page 49 of 222



IMAMO01-00428

abed

XN g00g-000k Ust 0LaS YBnol o = Aususiu) yBn

FL-0L W €26 LAY =sbuey dws )

0000 | 000 [ oooo 000 o [ #ro 00 100 00 100 700 00 4 100 100 00 EH
000 00 000 00 756 | 056 50 50 0 0 69 50 0377 ) A (4 NYIA
000 00 000 00 Sis | ves 50 50 T 7 07 7 0267 B [ B ST
00 00 000 [ £1s | tos 90 i Ie 5t B 79 0917 ) [ Tt NI
00 00 706 50 5% 50 O OEEr i7d [iea [l
00 00 B 50 5t 59 Dbk TeC T o iz
00 il 9cs 50 6% 50 0 ObrE pied [ El
00 00 ) 50 5 70 OOIZE Fidd e W
00 00 00 00 Des | i 0 50 B o 0L 07 oo0sk Eid a4 Fec 5]
00 00 00 00 5% | 206 i P 3 O o7 07 OOZGR 9T 74 Fee 5 o
00 00 00 00 [ L 75 0 ] 3 5% 0/ 0/ 00JGF 0C i Fie El
00 00 00 00 75| 9% 0 50 3 5t 0L i 0OIEr T 4 e E
00 00 00 00 ove | 6o 0 60 3 (X3 e 50 O O0Er 7T e Fec 3
00 00 00 00 R I0 50 N 29 60 0 0gEk i e [ 5] oL
00 00 00 il 566 | e66 50 Pl 0v 5 ] 50 00BGE T 4 tee El
00 00 00 00 765 | /g 70 60 [ b £l 79 00lb iT [ 74 o
00 00 00 Xl 9%s | 066 50 50 0r P el 90 00LGr 5T 74 A 3
00 00 00 il OFG | 066 B0 50 iz i ca E iEa Eid 74 i 5
00 00 00 00 795 | pac £0 60 Fi B 59 99 0 0E6k iT [ Foe g 8
00 00 00 Xl 9FG | 66 70 50 T B ] ER OOEEE 4 Fied (74 W
00 00 00 00 I | /o6 60 60 [ 5o 60 0 0BGE T i [ l
00 00 00 00 766 | rog 60 50 L 3 5a £ 00SkE 4 74 Pee o n
00 00 00 00 706 | /oo 60 60 0F N3 0o 50 OOlEr T TC [ El
00 00 00 00 206 | sog 60 50 0 N4 FE] 20 0 0GkE z £CC Foe ]
00 00 00 00 £Fc | 066 70 P B 53 o 07 00IGE T 44 e l
00 00 00 00 06s | sbo 60 60 0t 6 0/ 0/ 00zar 5C i 74 o o
00 00 00 il 966 | e 50 Pl ER B i 07 00lGr 9C pied v e E]
00 00 00 00 BTG | /s 70 P 0t b 0/ 0/ 0 0BEF 9c [ [ v
00 00 00 il 0Gs | /v 60 60 g v 0L 60 0 0Sk 8C £ Foc a
00 00 00 il THE | 666 70 P 1 B o 07 OO5GE oz e Pir 5
00 00 00 0T N 10 60 0r b o) [ 0095k i £CC Foe El s
00 00 00 il Trs | 056 60 50 L7 i 50 0OBGE T TC Fee o
00 00 00 00 ove | 766 70 50 0F b 0/ [ 0 00ar 0C TC 4 l
00 00 00 00 i TS 50 P v oz 0 [ 00lGr 5C 74 Pee o b
00 00 00 K] EHG To% 50 o 0t ¥ o7 07 TOBkY 9T Fied éd El
00 00 00 00 766 | ebg 60 0 6% B 0/ 0/ 0OlTE 0T i 74 o
00 00 00 K] WG | ObG 70 0 £ B s 0/ OOBER 5T B4 V7T al
00 00 00 00 J¥G | 666 60 0 0t 0/ 79 0 0BEr T [ 74 0 -
00 00 00 il 796 | £eo 80 0 iz P 0L ] [E 9¢ Fied Foe ]
00 00 00 00 £6C | /s 70 0 E b 0/ [ 0BT 5C TC [Hi7a '
00 00 00 o0 vos | ibs 80 50 6e N3 o) [ 0 0SkE iT Fied 4 a
00 00 00 il 706 | wrs 60 Pl e (3 i i oozar 9T [id 4 >
00 00 00 00 066 195 70 50 ¢ s 0/ 0/ oolar 8C i Foe El b
00 00 00 Xl Soc | rve 50 Pl K It 59 50 e T iZd Fee ]
00 00 00 00 506 | £06 0 50 B 5T 74 50 TO0GE T [ied iéd l
00 00 00 00 res | £l 10 il 6t g 19 29 o09zF 7 £7C £ 5] n
00 00 00 Xl £l | £06 50 50 Bt (3 i 07 RN 4 Fied (74 El
00 00 00 00 765 | ves 50 60 0t s ] 60 0 0RSE z i 74 "
SUOREMISS0 SISO [OAW | (g | OBw) TAW) dU0 | du0 | meusd | meusy | mweusy | meusy Hd Hd xn)) 0! ) ) doy Feq Apmis
auen |Bupesy | ouon Buipesy | meusy | meuey -350d -21d -350d -ald mauey | meusy | Aususyul | dwel | dweay yeq
a[eg Aw 39 AW asog | -eig Jsog -oug MBI Wd ny | sewen
‘puIng 2puIng 0g dl3enby Qg adedspeay

134

04 BW 8 (7:1) L-SH
slajewelred | o1l

82100~ L OWYINI

Page 50 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

BE0 | evel V20 [ 43 FO0E 50 50 5% 0p 50 £ a4 [ a

950 | veel ¥ 0 6L £ et 60 20 X 6¢ 290 1T ee [k 2 oL
EF0 | 95el ST0 FE e cEE JA] 80 K3 or EXS 9z 44 R g

BE0 | ovel 520 R I3 T8 50 50 0P 3 9 9T zie [ v

850 | svel £20 T8l [ 108 20 20 5% B 290 1T ee [k a

520 | teel 7Z0 9L Z0E 1 ie JA] 80 17 [ 59 [4 &4 R 2 6
[ A () I 908 TIE 70 JNi] 3 B 59 [4 44 344 E]

850 | Svel 220 9L 606 T0E 70 20 5% v 59 4 ee Ve v

€0 | el ZZ0 18l £ L0E 60 10 £ [N 19 [4 &4 [ a

£0 | vecl 120 S FEE [ 50 50 3 33 EXS 4 544 (44 ]

g0 | J¥el ¥ 0 [ 526 gle 70 Il 5% 0r 59 8¢ ee Ve ] 8
€0 | Gl L0 T [ FiE 0 50 5t or 19 8T 44 [ v

IE0 | evel FZ 0 I 9Tt ZO0E JNi] 0 3 EXS 4 74 (44 a

ve0 | ceel b2 0 CE g6 Ve Il [ 6¢ 290 1T Tt [k 2

Tr0 | roel FZ 0 = [ &4 50 5t or 59 1T &4 R g ‘
[ £Z0 BE FOE 0Ze JNi] 0 3 59 £ 544 344 v

850 | svel ¥ 0 [ F1e ee 20 5% [N 290 9z Tt [k a

920 | 9eel L0 I T 7 OE 10 oF [ EXS 1T 44 rie 2

[ V20 I 908 5T 50 53 o 59 4 544 (44 E] 9
550 | veel 220 B 206 gle Il 7 0 59 1T Tt [k v

520 | erel ST0 = TiE Tee 10 ¥ [ 19 1T &4 [ a

TE0 | seel £Z0 eIl IIE TiE JNi] ¥ & g £ 74 42 ]

er0 | JGel 520 VoL [ 4= Il 3 6 9 9z 44 ree g s
520 | leel 7Z0 [ Fee 60E 80 3 g 9 1T 44 g v

IE0 | evel £Z0 I 443 Ve JNi] 0 g 4 74 344 a

Se0 | seel 120 [ 1€ 9% 80 57 9 £ Ve 44 2

520 | zoel €20 [ FlE SE 50 0F 9 9z &4 [ g 4
[ 120 0L 1433 908 50 3 g £ 544 42 v

850 | evel 220 I [ [ Il 8¢ 79 Iz 44 ree a

950 | teel 7Z0 [ 00E £t 10 £ 59 1T 44 e 2

[ A () I 9Tt SeE 50 53 o EXS £ 544 Fee E] £
950 | seel 220 [ 82e 608 80 0% | 50 £ 44 ree v

150 | evel ST0 EE FiE €0E 50 £ 6 59 9z &4 R a

950 | seel 770 V1L FTE 908 JNi] 0 & g 5T 74 344 ]

[ A vZ 0 VoL PTe TIE 80 0% 0 9 Iz 44 44 g z
ve0 | ceel 120 [ 198 g e 80 £ g 9 9z ee [ v

9c0 | Vel £Z0 EE 508 e 50 0 & g 5T 544 (44 a

Se0 | eeel 120 I 1 78 0g 80 3 | 9 Ve Ve (544 2

600 | coil 120 [ [ [ 80 5% [ 9 9z 44 £ee g b
EED Tl 070 0L BGE EE 50 53 o g £ 44 344 v

920 £l 616 0% 9 5T 44 a

00 vl T iz 9 4 £ee 2

520 V2L TEE 3 g £ 344 E] 0
JZ0 | Geel GEE 57 9 5T 44 <

SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dao | M mousy | meued | meusy HY R £ &) [5)] [8)] doy Keq Apms

U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg

ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em

‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

134

o4 1fwaz -zs1fwen
sloloweled | J91]

8ZF00- LOWYII

Page 51 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

G000 | b0 £000 L0 V20 510 100 100 100 100 100 100 568l 100 100 100 LES
8€'0 | €¥cl {44 Tl 1L'TEL £'TelL 80 80 B¢ B¢ 69 89 039+ 2Tl (44 £7cl Ny A
¥¥'0 | 8'Gl 820 [73 Y 1'8¢L 60 60 (N7 (N3 02 [ (54 g8'clL ¥'ZT Gl Y
920 Lies L0 9L oogl gl 90 90 Lt g¢ 49 99 olLer ¥l [x44 €T NIA
z0 [ F1e 50 3 50 0 OERR 44 [ a
20 R 9% 50 6¢ 0/ 007k ee [k 2 iz
70 ST £0E 10 or 59 Qolsk &4 rie g
10 9 £ 0 B EX 0 OBER zie 74 v
50 | elel 20 [ 908 Ge 0 B 07 54 0 08FF 8¢ ee [k a
PO | rect 70 E £ TO0E 0 [ 0z 59 0 o0gk E4 44 R 2 oz
F0 | 9%l z0 Sl 008 £TE 0 B 07 59 0 08FF £ 74 344 E]
£0 | 1lel 20 9z 108 ee Il B 07 54 0 05EF 9z Tt [k v
PO | cect 70 S T LEE 80 6¢ 19 EX 0 00gk iT 44 rie a
FO | bacl z0 B 98¢ £eE JNi] i3 07 ER] 00LFF [4 74 344 ]
v o Sl 20 Sl 26 1 ee 50 0r 59 ] 00/8F 4 Tt Ve ] 6t
€0 4 70 Qe FEe 343 0 | 19 EX] RN 7 &4 [ v
£0 Tl z0 Bl BT Ve 0 33 EXS TS 0 OEBR [4 544 (44 a
V0 | racl 20 R 1T gee 0 6¢ 79 ] 0 08Ck 4 ee Ve 2
PO | 95cz 70 ST T [ 0 6¢ 59 59 [ 5T &4 [ g sk
F0 | 1t z0 9z Z1E = 0 33 19 TS 0 OkTk 4 544 (44 v
50 | ecel 20 R wTe Gee Il 6¢ 07 0/ 0 00FF 1T ee [k a
PO | rect 70 E Fie GEE 10 or 59 0L QOitE k4 44 R 2
FO | osel z0 EE SEE 3 JNi] 3 59 59 0 0BER £ 74 344 E] R
Fo | tvel 20 9EL I8 B Il 6¢ 59 54 0 0BFF 9z ee Ve v
€0 | ecct 70 6L [ B 0 or 59 59 oolsk E4 44 R a
FO | bacl z0 EE £t B 0 iz 3 0l 59 00LFF £ 544 344 ]
F0 | 96el 20 CE 443 3 0 3 8¢ 07 59 0 OFER Iz 44 ree g i
FO | trer 70 N F0E clE 0 3 or 59 59 (=43 k4 &4 e v
F0 | ecct £0 BB T0E Tl JNi] i3 3 0l 59 0005k £ 544 Fee a
PO | vael 20 R 11E 43 80 P N2 07 59 00J5F 9z Zte 44 2
PO | 9sct 70 FE Fee L% 50 3 3 0z EX oolsk E4 &4 [ g s
FO | ieek z0 EE [k £t JNi] iz 33 07 59 0 OESk £ 544 (44 v
F0 | el £0 661 g8 508 80 P 0b 07 0/ 0 0BGk Iz Zte Ve a
PO | rect 70 I £t Tre 10 3 [N 0z 59 D OJSk Ei4 44 [ 2
FO | osel z0 EE S1E T0E JNi] ¥ 33 07 oL 00LER 4 74 42 E] i
PO | 1Gel 20 EE 918 43 0 3 N2 07 59 0015k Iz 44 ree v
PO | cect £0 661 TiE €0E 0 3 8¢ 0z 0L [ Ei4 44 e a
FO | bacl z0 B T1E F0E 0 B 33 07 ER] 00LPR £ 74 Fee ]
F0 | 96el 20 CE 708 g 0 ¥ 6¢ 50 59 0 0EGR £ 44 44 g el
F0 | sscs 70 9L L1 S0E 0 £ 8¢ 0z 59 [EES EH4 &4 cee v
Fo | ceel £0 EE Z1E T0E 50 B i3 59 oL 0 ORGSR £ 544 (44 a
F0 | el 20 6L [4%3 £eE Il 3 8¢ 07 59 0 OFER Iz 44 44 2
PO | 9scs 70 FE € 43 10 £ [N 59 0L 0 oeak £ ee £ee g o
Fo | escl z0 EE 3 F0E JNi] iz 33 59 59 0otk 4 74 344 v
F0 | el 20 T ol [ [ 50 0% 6¢ 80 59 0015k Iz Zte Ve a
PO | el 70 6.1 It 998 70 0 8% EXS 19 D OltE £ ee cee 2
FO | o6el z0 EE 9FE = JNi] 3 33 59 59 0 OBER 4 544 (44 E] b
Fo_| evel 70 9L 788 9% 80 [ 5t 50 79 0 0ZEF IT 44 44 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYINI
o4 1fwaz -zs1fwen
sloloweled | J91]

134

Page 52 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

5L SERL 0 GIEL T6E Tl 50 5% 3 EXS B £ a4 [ a

el 5kl 0 G el S0p 8% 20 X 0r 79 9 8¢ Ve [k 2 oL
59 TRl 4 [ IR cor 50 5t 8¢ 19 19 9z 44 [ g

E [ | EE STk Thr JNi] 0 N3 19 50 I zie (4 v

99 5kl ; CE [ 98e 50 5% 0r 290 54 9z ee Ve a

19 TRl 0 [ It oor 50 E 0r 59 59 9z 44 R 2 6
5 Tkl BN I [ S8 JNi] 53 N g ER] £ 44 344 E]

8l [ [ EE [ 9/% 20 X 6¢ g ] 9z Ve [k v

0L SRL 16 € leL T 7 8E 10 £ [ 9 19 [4 &4 rie a

S TRl ES [ [ £t 50 0 B g ] [4 74 344 ]

8t Tl 50 [ 90p 868 Il 5% v g ] 4 ee [k ] 8
59 [ 10 98EL L1 g8E 10 £ € 19 9 [4 &4 [ v

S Rl 70 T IEL 10k Tt 50 53 3 EXS E [4 74 42 a

[2) | il B G el 576 568 50 X 6¢ 59 9 4 ee ree 2

s STRl A 7 8eL £6E S8E 80 5t 6¢ 9 9 7 44 g g ‘
91 Pkl [ EER S8 Tl 50 3 33 g E [4 544 344 v

(&) 5kl g e 266 I8g 50 5% 0r g 24 1T Tt Ve a

55 TRl [ SIEL T 70 10 0F 0r 9 59 1T 44 rie 2

(= L s D 86 TI% JNi] B N 7 ER] £ 74 344 E] 9
[2) il Bl EE 786 662 0 ¥ [N 290 24 1T ee [k v

€9 Tl 20 LIl Zop i 0 3 6¢ 19 59 1T &4 R a

59 L 50 GIEL 56t 96E 0 iz 33 EXS 59 £ 544 344 ]

€S STkl [ T 8EL £28 A 0 3 0b 50 £ Iz 44 ree g s
5. SRE 1z 7 6EL 168 S8E 0 3 8¢ 59 59 E4 44 e v

S B 00" e IEL 98¢ ZoF 0 3 3 g TS £ 74 Fee a

29 9Tkl 20 G el £68 58E 0 57 b 9 79 [4 Zte ree 2

5F STRL 10 [ [ L6% 0 (R P 9 19 [4 T e g 4
0l Tkl 50" D F8E 5% 5% iz g ] [4 544 Fee v

99 [ 10 0JEL Ty A 0 3 £ 79 9 [4 44 ree a

[ TeRl 86 S 9eL 9IE 1 oF 0 5t € 59 9 k4 44 e 2

S B ol [ F5E T8 JNi] 0 3 g E £ 544 Fee E] £
) [ [ T 8EL 568 [ Il 0% v 9 9 9z 44 ree v

59 SRl 00 0JEL TS 61% 10 £ € 9 9 1T &4 R a

59 SRl 70 T IEL FEE 51E JNi] 0 3 g TS 5T 74 344 ]

0% ekl 80 [ 91y [ 80 0% 6¢ 9 £ £ 44 ree g z
[ [ oF [ 06 L8E 10 5 0 9 59 1T (i e v

99 TRl 70 01EL [ S8 50 53 i3 19 ER] 4 544 Fee a

) SRl €0 T el [ [ Il 0% N2 79 £ 5T 44 ree 2

53 IRl oF 08EL 1 0F See 10 0 [ 19 19 ST ee £ee g b
Bl 0kl BN EE 10k T8 50 3 N 19 ] 4 544 344 v

Sp | el [ 57 80 £C 44 a

8¢ SRl 028 0F EXS 4 £ee 2

ES Bkl 10k 53 19 5T 344 E] 0
1l [ 1 66 [ 70 Ve 44 <

SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms

U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg

ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em

‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYII
24 bW g7 -zs W 95'L
Slojauleled | Jol]

134

Page 53 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

1Z00 | €Lo 3100 0z 0 920 V20 100 100 100 100 100 100 FS 1T 100 100 100 LES
€471 8'e¥t 80°L 9'.EL 0'6ElL 8'8CL 80 80 B¢ ot 89 89 86k 2Tl (44 el Ny A
9¢T | Givl [ B'6CL [5Ei 4 Lyl 60 60 [ (N3 02 [ 0€8F B'ClL ¥'ZT (44 Y
8¢l g Lyl L0 9TeL Logl rock L0 L0 Lt g¢ 99 €9 olLer x4 [x44 €T NIA
CSEL T8 0p 0 0BGY zie [ a
G el 68e v 0 058F ee [k 2 iz
G eel £8E B 0099k &4 rie g
9zel Zor B 0 OkSk zie 74 v
61 | G¥hL e 78 168 X v 59 0 08FF 1T ee Ve a
07 | sort FE 8¢ SIE 5t B 59 0 0BFF [4 a4 rie 2 oz
91| zewt B EEL i (43 53 B 59 0 0B [4 544 344 E]
91 | vewt 95el £ 662 [ 0r 59 0 00FF 4 ee Ve v
Tz | sort S 9eL GEr 6 8% 5t 8¢ 19 [ 7 44 rie a
0z | Garl EE Py S8 3 33 59 0 0BGR [4 74 344 ]
91 | cent 6 el gLy 1 68 5% 0r 59 0 088k 4 ee Ve ] 6t
Il | rert 9ceL o¢ 39 E 0r B [ iT 44 [ v
07 | Gart EER [ Tt 0 N 0l 000/ 4 544 (44 a
07 | sart CE 08 168 I v [N 07 0 085F 5C ee Ve 2
91 | zert = 9¢ 0 N3 0r 59 o ook 7 44 R g sk
TV | vert 9EEL 9t TGE 5% i3 59 0 09ER [4 74 344 v
07 | sart G bel [ Zor 5% 0r 59 0 08FF 4 ee [k a
Fe | Gurt FE [ zor 5¢ 0r 59 0 UBtE 7 44 g 2
91 | zewt B 9EL 3 0eE 53 3 59 0ok 4 74 Fee E] R
07 | vart 95el [ 8% 5% 8¢ 59 0 085F 1T Tt ree v
61 | core S BEL 18 £t oF 3 EXS 0 0BFF k4 44 [ a
VT | Givl CBEL T8 56 B i3 59 0005k £ 74 (44 ]
91 | zewt R 1 66 662 3 8¢ 80 0 08ER 9z 44 44 g i
e | rort 9ceL [ 9% 3 [N 59 0 0EEr E4 &4 rie v
&1 | Gl CBEL I3 S8 B 13 0l 0 OERR £ 544 344 a
07 | Gapt G BEL 8¢ 9% 3 8¢ 50 0018k £ Zte 44 2
91 | zert 6 6EL 8¢ 6 6% ¥ 6¢ 59 00LFr E4 44 R g s
07 | vart 9EEL [ T8 ¥ 3 59 00LFF £ 544 344 v
i SRl G BEL 78 6/% 57 6¢ 50 0 0BSF 9z 44 Ve a
I SRl S BEL 686 9% 5t 6¢ 59 0 0ESE k4 44 [ 2
] Tkl B BEL 00k F6E 0 i3 59 0 0BTk £ 74 (44 E] i
6 [ EE 188 662 8¢ N2 50 0 005k [4 44 Ve v
I SRl S BEL 18 99% oF 6¢ EXS 0 00SF 7 &4 [ a
S B CBEL SIE 76t 3 3 59 0 OESk [4 74 42 ]
9 [ 6 6EL 868 S8t 0% 8¢ 80 00LF [4 44 ree g el
[ [ 98EL 1 6E 6% 0F 6¢ 59 0085 k4 ee e v
T SRl CBEL PR 7% 53 i3 g 0 09ER £ 544 Fee a
i SRl e 788 St 57 8¢ 9 0 08ER £ 44 ree 2
9 TRl 6 6EL 168 g8E £ 6¢ 9 0065 k4 &4 cee g o
5 [ EE 57 Tt 53 i3 g 0 ozTk £ 544 (44 v
i SRl G el 1 Gh 9er 57 0b 9 0 058F £ Zte 44 a
L SRl S el Tl BT 3 (13 79 QOltk EH4 ee £ee 2
[ TGkl B BEL 8Tk 12k 53 N EXS 0007 4 544 344 E] b
61 | vl [E £6E S8t 17 6¢ 80 0 059F IT 44 44 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf ] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYII
24 bW g7 -zs W 95'L
Slojauleled | Jol]

134

Page 54 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

19% | zesl B T e, IOk 5 50 0P 3 79 B 54 a4 [ a
Sre | £col [ 00k, 876 52 50 5% 8¢ 79 ] 1T ee [k 2 oL
Zze | slel €L CErL 1SF 9 10 5t 0r 59 EX 9z 44 [ g
S€ | Jest S 1zhl 98¢ | 50 53 N3 EXS 50 £ 44 Fie v
5e | cest 59 7 Thl Sy [ Il 5% [N g 54 1T Tt ree a
7€ | ecol 87 T OkL aTh 60 10 5t 6¢ 9 EX] 1T 44 e 2 6
0t | Glol El CERL ey 0z JNi] 0 N3 g TS [4 544 Fee E]
ze | Lot 5 [ ITy [ 20 [ 6¢ g ] 4 Ve ree v
5t | zeol v IZrl 61t 4 80 0r or 19 99 [4 T g a
ZiE | e25l £ [ E0F [ JNi] iz i3 19 EE] [4 544 344 ]
v6e | 5167 g G ekl S B 20 7 6¢ 99 24 1T Tt Ve ] 8
LiE | sest 95 P ErL b S 50 3 6¢ 9 99 9z &4 R v
BEF | C95l 19 ekl 3 7T 50 B 3 g ER] £ 544 344 a
vZe | ecol z [ [ 97 20 7 0r g 54 1T ee Ve 2
05E | eesl 9 TerL 207 [ 50 £ 8¢ 9 EX 9z &4 rie g ‘
B2t | Geol S Vil Y [ JNi] 3 33 g ER] £ 544 344 v
iy | 1557 v vl 42 B Il [ 6¢ g 9 1T ee Ve a
SiE | evel z T OrL FY 5 80 5t 0r 9 E 1T &4 R 2
S0% | g6l £l T ekl Bl | 50 53 i3 EXS E £ 74 344 E] 9
92¢ | Geol g [ (4 0 Il I v [N 59 9 1T ee Ve v
B5E | Jesl B ITrL It [ 80 oF 8¢ EXS 9 9z 44 rie a
£Zt | €257 78 SOk, 9Tk B JNi] 3 33 19 E 4 74 344 ]
95% | 966s JE] 9 ek, (332 [3 80 ¥ v 79 9 Iz Zte 44 g s
87% | c¢sl [ P ErL ST IO ¥ B EXS 9 8T 44 g v
BFE | Geol 7S Tkl S JNi] B B 19 E £ 74 Fee a
IIE | ecol 5T [ 1 0F i Il ¥ b 79 9 Iz 44 ree 2
86¢ | clel 95 L EbL FTh 4 80 ¥ P 19 19 [4 a4 e g 4
7Tt | G5l B Vil [533 5 JNi] B b 19 ER] [4 44 Fee v
95% | £66s g T Zhl [ [ 50 3 £ 79 79 [4 44 44 a
0cE | e¢sl St 9 IFL SBF Sl 50 5t B EXS 19 [4 44 R 2
B0% | P15l 59 R eIk 53 JNi] 53 B g ER] 4 74 344 E] £
05E | £e6r 0% L el Py 44 0 3 v 9 79 Iz 44 44 v
S€ | 9tsl €S STrL FTh 0] 0 5t € 9 19 8T 44 g a
1€ | ozsl 78 E 97 0eE 0 53 3 g ] £ 74 Fee ]
0t | riGt 09 2 gly v o 0 0% £ 9 79 £ 44 ree g z
1€ | oest 8F LTkl v E] 10 3 B 9 EX] 9z &4 cee v
gt | 0%st = Tkl i | 50 iz N3 19 TS 5T 544 (44 a
85E | 0¢ol 9% 90k, 9 [ 80 P 0b 90 99 Ve 44 Ve 2
ZZe | vlsl (=] [ i 7] 90 3 % 99 99 ST 44 £ee g b
Bt | 025l £ L ZhL 9 B 50 iz 13 EXS EE] 4 44 344 v
Zhe | 0867 [ P 79 Ve 44 a
87% | sesl T 0 79 5T £ee 2
A A S0k 53 EXS 5T 344 E] 0
05 | 906/ 3Gy [ 90 5T 44 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYII
24 UBW g7 -zs BW ZL'E
Slojauleled | Jol]

134

Page 55 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

ESTN N 7200 D [ A T00 T00 o0 100 00 00 | 0%z 50 | 100 T00 [ES
v¥e | 9cal | 061 BIv._| Zcvl | ¥ehl | 80 80 ¢ 3 89 89 gsey | 12l | ez | ree [CER]
BC¥ | 295l | 02 TGv | Gevl | T6hL | 60 50 7 % 07 07 098v | 82 | ver | vio ST
16¢ | CO0SL | <2l 06SL_| ¢l | 6%t |90 90 X3 Y3 99 59 oser | vel | e | ot NI
TeeL Al 50 59 | oolw T | vt T
062L e 50 5 | ooser £ | fec 5 .
SOFL 16t 70 s | oosir te | e g
TobL 77k 70 & [ oosar A W
5T | zoel ToeL | 2erl | sop 50 3 5 | ooy | i2 £ | tec a
Tt | eiel DorL_| cerl | eoF 50 9 5 | ooeer | 9z te | v 2 o
A Skl | Werl | ObF 7O g To | ooeer | I tr | vt E
5t | el Tob. | Zivl | cob 70 9 79 | ooerr | ez tee | fec v
5T | coel N W 0 9 59 | ooeer z Tz | e a
Pt | ecel N Y T 50 g To | 0oElE z B4 iz 5
5t | 5eel SokL_| 66sl | coF 50 9 g9 | ooser z Tt ree 3 6t
Gt | el T S 50 59 g9 | oooiF z £t ree Y
5T | Zoel TobL | cFEl | b 50 ERS So | ooose | I 74 vit a
Tt | eeel OokL_| crel | vor 50 BN G5 | ooesr | Iz £t ree 5
St | seal Sor._| cerl | £er 50 50 g9 Dorsr_| st £t cit g sk
St [ 17l TobL | Z8rl | Lk 50 51 5. | ooes | &z A W
62 | ol I oFL | ocr 50 79 75 | oowrr | ez Tt ree a
T | eest 0orL bL_| 9cr 0 9 T9 | ooosr | ec Tt ree 2
T | orer B TEL | G6e o g 56 | ooscr | 9% Tz vit E L
v | I7el T oFL s | ot 0 9 59 | ooisr | ez Tt ree v
T | cist A orl | Lk 0 9 To | oorer | ec T | e a
T | etel A T To g To | ooosr | 17 T |tk 5
t | ceal SobL_ [ Fivl | OeF 70 9 g9 | ooecr | Iz tee | tec E g
v | I7sl Tl 9irl | ook 50 9 To | ooisr | 9¢ te | e Y
A Tebl | zorl | vor 7O g To | oooer | 9% tr | vt a
Tt | eeel 0obL_| Gl | For 50 9 g9 | ooorr | ez tee | vee 5
Tt | siel SRl | 9l | cor 70 70 9 To | ooeer | it te | e g s
T | 2ol TP | 9orl | Zib 70 50 g EER O tr |tz W
Tt | ceel ISbl | Jirl | Gor 50 70 9 g9 | ool | Iz cer | vee a
It | eeel O A 70 50 9 59 | oo | s8¢ T | e 2
0t [ Soel SrpL | Worl | B0k 70 o g 5o | oober | 9% T |tk E L
v | J7el TZpl | Fipl | Gab 50 0 9 7o | oosrr | ez 74 ree v
Tt | ceel Tstl | fovl | itF 50 0 9 59 | ooesr | 9¢ Tt ree a
o O7bl | zirl | Bee 50 o g 59 | ooser | ez B4 vit 5
0t | coel SrhL_| Seel | Gee 70 0 9 g9 | oolr | ez 74 vee E £l
V| I7el TTrl | Ferl | oer 0 0 9 g9 | ooesr | Iz £t rae Y
TT | el I P 70 o g To | oower | &z tr | tet a
Pt | el 0obL_ | Gorl | o1k 50 0 9 To | ooer | Iz Tz | e 5
Gt | seel SvhL_ | eerl | IF 50 0 B 9 g9 | oooer | 9z A Ik g o
T | 2ol Tzpl | Forl | Lib 50 o B g G5 | ooert | 9% trr |tz W
Tt | ceel Tebl | Losl | bee 50 0 oF 9 59 | ooelr | Uz tee | tec a
ve | eeel DorL_| Fevl | i 70 0 &t 9 T | ooser | 9c te | e 2
ot [ ozl SrpL | £lrl | GoF 50 o Bl ot 19 59 | ooosr | ez vz |tz E b
Gt [ Jeel P22 I 70 0 5% 5¢ 59 5o | ooser | 9% vz | _tec v
SUCRER19Sq0/ S WwoD TB@T | (A o T | dU0 | ddo | Meusg | meusg | meusd | meusd 7 7 L) & )] 9]} EED] Teq Apras
U] Wr__«uﬂmm Jue] aEe)d mr__vﬂwx MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_wur__ RENI_- REMI_- yieg
oD | Aw A asog | -oug asog | -oug B pig wy | somem
SpUing SpUing 00 oEnby. O soedspesH

134

24 UBW g7 -zs BW ZL'E
Slojauleled | Jol]

8ZF00- LOWYII

Page 56 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

SIL | scor 06T EE TPS z15 JXi] 53 0p 79 B 54 a4 [ a

J5) | seor 09 % 1957 705 Ior Il 5% 0r 99 ] 8¢ Ve [k 2 oL
718 | reor 90T S sl S 3 or 10 5t 0r 59 EX] 9z 44 [ g

178 | ol 09F 1957 [ 905 JNi] 53 33 EXS TS £ 44 Fie v

05/ | 0897 98¢ [N 05 G5 20 [ 0r 290 24 1T Tt ree a

Zel | Lot Erid 995L [ 505 10 £ 6¢ EXS 59 iT 44 e 2 6
el | beol BT SHSL 443 TG JNi] 53 N3 EXS TS 4 544 Fee E]

J6J | 8897 o 1957 205 175 50 I v 6¢ 290 ] 1T ee [k v

064 | zvor 19F €15/ 825 105 80 5t [N 19 99 9z 44 rie a

e0. | rzor EER 1G] 705 Sk JNi] 53 13 EXS TS £ 74 344 ]

206 | 6997 798¢ e 225 105 20 [ 6¢ 99 ] 9z ee Ve ] 8
059 | Llor [ 1 957 [ 167 50 5t 6¢ 9 9 1T &4 R v

oV 05T BET TFS ] 50 B 3 g E £ 74 344 a

el | 5eor (2 [ 605 015 50 7 0r g 9 1T ee [k 2

978 | rrol 9Lt [ 205 TEs 50 3 6¢ 9 9 1T 44 [ g ‘
VI | Geor 50T BET 925 7S 50 B i3 g E 4 544 (44 v

I8 | evor Ire £ 85/ 925 915 Il ¥ 6¢ g 9 1T Tt [k a

95/ | ceor i T 95L 97 [ 50 B 0r 9 E 1T &4 R 2

BE. | zeol [ TSl 1S 105 50 53 i3 EXS E 4 74 344 E] 9
95/ | 5897 [k £ 55/ 215 [ 50 [ [N 290 9 9z ee Ve v

164 | zvor 8L% L sl FES 615 80 5t 6¢ 19 9 1T 44 [ a

589 | zcol e T P05 Tk JNi] ¥ i3 19 E £ 544 (44 ]

098 | 259/ 9Lt 025/ P05 55 50 3 N2 79 9 9z Zte 44 g s
05 | teer 0T €551 615 7 6F 10 i 0r 19 9 8T &4 [ v

0l | ot 0% =T ZES TS 50 B i3 19 E 4 544 42 a

29 | rcol STt 1957 [ 605 Il P b 79 9 £ 44 ree 2

€L | zeor 0Lt € rsl 15 G6F 70 |7 P 19 ] 9z a4 e g 4
©1 | ztol S =T 925 56k 50 3 iz 19 ] £ 544 Fee v

z8 | 1ol Bl T = 705 ves 50 8¢ b 79 £ [4 Zte 44 a

WL | ecor 9LF €55/ 15 FlS 10 £ B 19 19 [4 44 R 2

551 | 9¢or s 05l £15 06k 50 0 33 EXS ER] [4 544 344 E] £
56 | seor B0 1651 £25 505 50 0% 6¢ 79 £ [4 44 44 v

€0 | ecol oL F €55/ 855 175 10 0r or 19 19 [4 &4 [ a

189 | 0ol B E TR TR JNi] 53 3 19 ] 4 74 (44 ]

09/ | £¢97 B0 7 £ PES 015 80 8¢ £ 80 £ Iz 44 44 g z
12/ | seor E0T SSL 15 155 50 0w b EX 59 5T 44 cee v

8l | veol 00 FSL 05 TG JNi] iz iz 59 EE] 5T 44 44 a

vS. | 0cor 1Y 95/ 5 9¢5 50 P b 90 59 9z Ve (544 2

8.8 | 6t9l oL F [ 95 3ES 50 3 [ 99 59 9z ee & g b
£8 | ctol i B 5 525 JNi] iz N EXS G 4 544 344 v

1 | veor 515 P 90 Ve 44 a

SL | zeor 525 5% 59 4 £ee 2

18 | 6tol 095 0 EXS 5T 344 E] 0
ve8 | ££0/ [ 17 50 5T 44 <

SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dao | M mousy | meued | meusy HA R £ &) [5)] [8)] doy Keq Apms

U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg

ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em

‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

8ZF00- LOWYII
24 UBW g7 -zs W 08'2
Slojauleled | Jol]

134

Page 57 of 222



obeg
X1 0009-000F USLA 0LAS YBNOIL 0 = AIsustU| 1yBIT
L0k Wd 826LAY = sbuey dws |

IMAMO01-00428

FE0D | £l 0 5900 120 70 720 100 100 100 100 100 100 7O 1P 100 100 100 LES
€8, | T'€9l ¥ v T'GGL 0161 2’081 80 80 ot ot 19 19 109 2Tl (44 £7cl Ny A
8¥'6 | 6G9. [{4] 8'/CL 821Gl 1'6Gl 60 60 (N7 (N3 02 69 0856 g8'clL ¥'ZT Gl Y
879 1094 £9C L'6¥%L Leel ERadY L0 L0 g¢ g¢ 99 9 [)434 ¥l [x44 [444 NIA
43 S1GL 905 3 50 0088k 44 [ a
St 755) 66 6¢ 54 0016k Tt ree 2 iz
S T 167 or EX 0 006k &4 e g
1T 2 015 3 50 D 44 Fie v
1297 53 1157 F15 005 6¢ g ] 0 0BFF 1T ee ree a
ST9L 3% 1951 615 s 0r 9 19 0 ootk Ei4 &4 [ 2 oz
P97 X3 5951 515 S N g ] 0 OzER 4 544 (44 E]
V197 6¢ 1 052 525 4 [N g ] 0 0BGk 9z Tt [k v
9 1 7oL v L sl 1 0% 5F 6¢ 19 59 D olek Ei4 &4 R a
91 | Geot £ T BBl 0% i3 07 ER] 0 0BBR £ 544 344 ]
16 | reos [ 695/ 660 705 [N 59 24 0 0B6F 8¢ ee Ve ] 6t
I | reor 0t 8 0SL 56 I6h 6¢ 59 59 0 oesk Ei4 &4 rie v
9 [ 1oz 3 1251 1 EE 105 3 EXS ] 0 0BBY £ 74 344 a
8 | 5¥or X 795) 1 €6 125 8¢ 99 [ 0 0BCk 9z Tt [k 2
8 | reor 6 6 95L 96 s 6¢ 99 59 0 06k 5T &4 Tic g sk
7197 53 5061 T 505 33 EXS G 0 08B 5T 74 [di44 v
1197 9¢ 1850 [ 105 0r 99 9 00%ek 9z ee ree a
ST9L 3% 1951 [4 105 | ER 99 0 O0gk E4 &4 e 2
P97 X3 5951 33 TP 13 EXS TS 0OkLY £ 544 Fee E] R
(e 3 815/ [ N 0r 79 ] 00Kk 9z Tt ree v
1092 T e e 905 6¢ 99 99 [ Ei4 &4 g a
g SOl £ E £ 905 33 19 EE] 0 OkSk £ 544 344 ]
S [N [ 95/ 505 515 0b 90 79 0 007k £ Zte 44 g i
| [N 9t 7Sl 175 815 6¢ EXS 19 0 UBtE Ei4 &4 R v
3 1097 05 151 205 E15 33 19 ] 0 OzER 4 74 344 a
G9 | G0z oF 795) 905 660 0b 79 79 0 08FF 9z 44 Ve 2
56 | reor 5F 6 95L 105 €15 3 19 ] 00 1T 44 rie g s
1 | veot (X3 EET 443 TS i3 EXS ER] 0 00FR £ 544 344 v
79 | 600z 9F 1957 215 705 0b 80 79 0 0ZhF 9z Zte 44 a
59 | co9z TF 1951 125 9€S 6¢ 19 19 [ E4 &4 rie 2
GE | rool (X3 6561 905 715 33 EXS ] 0005k 4 544 344 E] i
58 | vl (33 EET 2ES 105 6¢ 79 79 0 0BER £ 44 Ve v
8L | 6eor 5% 6 95L IG5 005 8¢ 19 59 0 0Zek k4 &4 rie a
T [ szor £ S TG D 33 EXS 59 0 0BBY £ 74 344 ]
S | veos (33 655/ 2ES 660 6¢ 79 79 0 006F Iz Zte 44 g el
8 | reor [ 8 95L 915 105 0r 19 99 0 06k £ &4 £ee v
5 | 6oL (X3 =T 705 915 3 19 TS 0 0B 4 544 344 a
5207 oF 795) £15 505 N2 79 99 0 0BLF 9z Zte Ve 2
| [N 33 6 55L 205 €15 0r 99 19 [EES EH4 ee vee g o
g ol £ EES 125 06k 3 19 EE] 00l £ 544 344 v
[ 5507 €6 65/ 125 55 8¢ 50 59 0 008F 9z 44 44 a
9L | seor 3 1 957 18k Tor 0 6¢ EXS 19 0 Okrr EH4 &4 £ee 2
V'8 | beol (X3 =T D Sk JNi] i3 19 EE] 0 08B £ 544 344 E] b
G6 | rgor 9F 1 95/ F05 V6 80 0b 70 99 0 0Z6F IT 44 [a%4 <
SUOREAISSqO/SHaWWO0D TuBw] | (Awf Tipw] AW} dd0 | dd0 | Meusy | meuey | meusy | Mmoued HA R £ &) [5)] [8)] doy Keq Apms
U] Wr__ﬁmmm Jue] aEe)d mr__ﬁmwﬁ MIUY Mmausy -3s0d =ald =}80d =ald Mauly Mauy }u_mr_war__ REm._- REN._- yieg
ol | Aw Aw sisog | -eag -js0g -2ig B 1 WY A25em
‘9puing ‘9puing 0Q 2nenby 0Q ededspeay

134

24 UBW g7 -zs W 08'2
Slojauleled | Jol]

8ZF00- LOWYII

Page 58 of 222



IMAMO01-00428

00 000 00 80 o'l 8r'0 00 00 JAFS
0 00 00l '8 9°02 £8 00l or ‘uesy
00 0 000l 08 00 2 000l o a o4 7/BW 80 9pUINS BW ZL €
00 0 000k 0L Sl L o0'oalL or 0 ’
00 0 000l 06 G 6 000l o S|
00 0 000k 06 g§TT 6 o0'oalL or v
00 00 00 £9°0 LS') £9°0 00 00 ‘nas
0 0 00l el 1ee el 00l or ‘uespy
00 0 000k ozcl 00¢ zl 0'0al ov a o4 ~/BL 80 BPUINS /B 95|
00 0 000k 0cl gle Gl 000l oF 0 |
00 0 000k o€l gze el o0'oalL or d
00 0 000l oclL gce €l 000l [0)74 A4
00 000 00 80 o'l 8r'0 00 00 JAFS
0 00 00l eel Lee el 00l or ‘uesy
00 0 000l ovlL oce L 000l o a o4 7/6W 90 2pUNS 1BW £0
00 0 000k ocl gze el ooal ov @) ’
00 0 000l oclL ooe cl 000l o S|
00 0 000k ovl 0ce Fl 0'0QlL or v
00 00 00 8’0 0z'L 8’0 00 00 ‘nas
00 0 0001 erl 9'se eyl 00l or ‘uespy
00 0 000k oGl g/¢ Gl 0'0al ov a o4 Y6W 20 (1) L-H
00 0 000k o€l e el 000l oF 0
00 0 000k ovl oce ¥l o0'oalL or d
00 0 000l 0<SL G/e Gl 000l [0)74 A4
(%) (u) (%) (u) (%) (u) (%) (u) day jusuesly
a2oueleaddy ||eainng | [eaining aoue pabiswg | uoiyeanoy poasg
lewouqgy Buypsas | -Biswg ||Ajod0s9y pajeAnoy
xo3o0lyd 1fyoo0s3py

134

ajeoijday 194

Alewwng ejeq jutodpu3s - 82400~ LOWVIAI

Page 59 of 222



IMAMO01-00428

00 000 00 Lo o'l Lo 00 00 JAFS
0 00 00l o€l 4 o¢cl 00l or ‘uesy
00 0 000l oclL ooe cl 000l o a o4 7/6W 8°Z opUnS AW 951
00 0 000k ovl oce Fl o0'oalL or 0 ’
00 0 000l o€l Gce el 000l o S|
00 0 000k o€l gzTe el o0'oalL or v
00 00 00 £9°0 LS') £9°0 00 00 ‘nas
0 0 00l 8rl 6'9¢ 8l 00l or ‘uespy
00 0 000k ocl gze el 0'0al ov a o4O 82 3pIINS 1/BW £0
00 0 000k 0cl gle Gl 000l oF 0 ’
00 0 000k oGl gle Gl o0'oalL or d
00 0 000l 09l ooy 9l 000l [0)74 A4
00 000 00 Lo o'l Lo 00 00 JAFS
0 00 00l orl 0'se ol 00l or ‘uesy
00 0 000l 0SL GiE Gl 000l o a 04 7BW §Z (1) L-SH
00 0 000k ol 0'ce ¥l ooal ov @)
00 0 000l ovlL oce L 000l o S|
00 0 000k o€l gTe el 0'0QlL or v
00 00 00 SZ°0 £9°0 SZ2°0 00 00 ‘nas
00 0 0001 e '8 e 00l or ‘uespy
00 0 000k 0¢ S/ € 0'0al ov a o4 /B 90 BPUINS 1/BW g/
00 0 000k ov 0oL 4 000l oF 0 |
00 0 000k 0¢ gL € o0'oalL or d
00 0 000l o¢ G/ € 000l [0)74 A4
(%) (u) (%) (u) (%) (u) (%) (u) day jusuesly
a2oueleaddy ||eainng | [eaining aoue pabiswg | uoiyeanoy poasg
lewouqgy Buypsas | -Biswg ||Ajod0s9y pajeAnoy
xo3o0lyd 1fyoo0s3py

134

ajeoijday 194

Alewwng ejeq jutodpu3s - 82400~ LOWVIAI

Page 60 of 222



IMAMO01-00428

00 00 00 00°0 000 00°0 00 00 ‘nas
00l e 00l oe Sl oe 00l or ‘uespy
000l € 000k 0¢ S/ € 0'0al ov a e /B 00L (1) L-SH
000l £ 000k 0¢ GL € 000l oF 0
000l £ 000k 0¢ gL € o0'oalL or d
000l S 000l o¢ G/ € 000l [0)74 A4
00 000 00 Lo o'l Lo 00 00 JAFS
0 00 00l 08 002 08 00l or ‘uesy
00 0 000l 08 00 2 000l o a o4 7/BW 8°Z 9pUINS BW 08"
00 0 000k 0/ S/l / ooal ov @) ’
00 0 000l 06 G 6 000l o S|
00 0 000k 08 0'0C 8 0'0QlL or v
00 00 00 62°0 [AX) 62°0 00 00 ‘nas
00 0 0001 -4 g’le ¥4 00l or ‘uespy
00 0 000k ocl gze el 0'0al ov a o /BU 97 BpUINS /B Z, €
00 0 000k 0zcL 00g Zl 000l oF 0 |
00 0 000k o€l gze el o0'oalL or d
00 0 000l oclL ooe cl 000l [0)74 A4
(%) (u) (%) (u) (%) (u) (%) (u) day jusuesly
a2oueleaddy ||eainng | [eaining aoue pabiswg | uoiyeanoy poasg
lewouqgy Buypsas | -Biswg ||Ajod0s9y pajeAnoy
xo3o0lyd 1fyoo0s3py

134

ajeoijday 194

Alewwng ejeq jutodpu3s - 82400~ LOWVIAI

Page 61 of 222



IMAMO01-00428

134

00 £0 £0 £0 £0 00 00 £0 £0 00 £0 W3s
0l< oL S'6 6 6 Oi< Ol< ol S'6 0l< 6 uelps
Ol< 0l 0l 0l 3 0l> Ob< 0l 5 Ob< 6 g dey
Ol< ol 6 6 6 ol> Ob< 6 ol 0l< 6 o doy
Ol< ol ol 6 6 ol> Ol< ol ol 0l< ol g doy
Ol< 3 3 3 0l 0l> Ol< 0l 6 Ol< 6 v dey
a4 1/Bw gz | o4 1/bw gz | o4 1/Bw gz | o4 /bw gz | o4 /bw gz | o4 1/Bwgn | o4 1/Bbwgp | o4 1Bwgo | 24 1Bwgo
LSbwgy | sbuzie| s 6w t| 516w sH | s Bwes |8 Bwzie| s ybwagy | 5 Bweg |VE VEUOOL]  ISH
{p) awi] asuabiawg ueipapy

Page 62 of 222



IMAMO01-00428

00 N 05826l |9/9€05¢C. /0000 |FEODQ oL =] (1) L-sH
00 N gelezy  |PSLoL'BlL 80000 L5000 B =]
00 N 0LeLve |CLFE0'6E #0000  |SS00°0 8 =]
00 N 265G A |98LLLOOE 90000 |88000 L =]
0'¢ N LB0SC9 |169/628L |OLOOD 90000 |S.000 9 =]
07¢C N L966'GZ  |er0e6e’ Le |6200°0 0000 |SE000 G =]
0'¢ N L£9L°€E  |9980CL € |6L00°0 60000 |0900°0 ¥ =]
0E N CCSC e |PBEVSE ' 8C |€C000 0000 |SS000 [ d
07¢ N gLec 0E |61L8T95'Se |PZ000 S000'0 |SB000 4 =]
0¢C N GBZL Sy |8E6E09'SE |S000°0 S000'0  |FEOOO L =] _
L'0 161TVE ¥8eL'SE 21000 60000 82000 sabelany
0c v
6l v
00 N JOPEBS T |8ER09/ LC €000°0 Jeeo00 8l v
00 N 60/G/9°GC |b8LLOL v 20000 |9200°0 Ll v
00 N 78GEO9'8E |£CLB0F 6O £0000 |ZE00Q 9l v
00 N 790G AL |9/60E°LLL G000'0  |Sc000 Gl v
00 N /6198 |PPELELLE #0000 |€92000 7l v
00 N £888'6 GLGPE/. CE 60000 |8E000 el v
00 N BcBl 68 |BSLILB AP /0000 JOE000 cl v
00 N /80901 |&Cccill 9 #1000 92000 Ll v a4 1/Bw g0
00 N /C9GER  |CBL88YF GE 80000 JLE00D0 0l v 1) L-SH
00 N 1G9 /€ |6C0//88E 11000 |0C000 [§] v
00 N £918°/9 |8/C0600E #1000 |£5000 8 v
00 N 0ok e |PZE9LL BL 0L00'0 JOE00 0 / v
00 N c09L'G  |PGCB88C 8L 80000 |8E000 9 v
0c N ccer 9l |950¢LS 6L |€c000 80000 |#9000 G v
0e N B9 09 |G880BG 0OC |Z0000 ¢lL00'0 |00 0 7 v
0g N G/PO0L  |P68GCE AL |€L000 #1000 |CcG000 g v
0c N 0/FLC9 |9G6/41/9€C |ELODO 11000 |SE000 [4 A
0¢ N £0.2E  |8PLLEQ'BL |80000 L0000 |Zk00 0 3 i
"oN {w) (ww) By | (B)aw | (B)aw | oN | 'ON s[eniu| ajeq
susawwon | jea (N1oA) y3bua y3bua ssewiolg | jJooy | 100ys |poasg |day juauwjeal] yosal
aal14 | AMoixojoiiyd jood jooys JeaT
paug

ejeq umopaye|

}Z00-LOIINDS :ON OM-I93loidAuallD

Page 63 of 222



IMAMO01-00428

00 N 1ZW0Zb | LZLEEL 01000 Jeto00 ] 8 | 4
00 N 0CEC 9% | £S5 8k 1000 09000 | £ | G
0¢C N 00S09L | pLovee 70000  |90000 [ec000 | 9 | d
0¢€ N £8600C | pBo8 W |ec000  |P0000 Jce000 | & | @
0¢€ N 7290y | 900.GE [8L000  |£0000 [re000 | ¥ | O
0€ N GE008y | G/rG8z [ch000  |c0000 [Ge000 | € | d
0¢€ N v/FZ Gl | 656G |OLO0OO  |G0000 82000 | ¢ | 4
0€ N SOSL LG | 9//G€z [p2000  |£w000 Joc000 | + | @ -
el 9609'tE _ |2965'6 12000 ]20000 JrE00°0 sabelany
0z | o
5L | O
gl | O
7L | O
00 N 1£199 1 |Berov L 99 L1000 [z+000 | 9F | O
00 N £C068C | Gove gt 01000 [91000 | &t | ©
00 N £8/629 | olarchh J0000 [2L000 | ¥t | ©
00 N GZO96 Wy |2SLol Ly €0000 [/1000 | €L | O
00 N 0LPG /C  |BOGPG GE »0000 [Lco00 | 2t | O
00 N TBGCCO  |ev8Ll6 e 90000 [+S000 | +b | © 54 /8w g0
00 N 6Ccr 0 |2/885) 6T 60000 |#L00T | 0L | O (1) L-SH
00 N BSO0 LE  |£9/19CC 80000 |2£000 | 6 | O
00 N GBS |£988/9C6 70000 [/€000 | 8 | O
0€ N GOOEZE  |/299BT 8L 60000 |rOODG [e¥000 | Z | O
0¢€ N BEBE9L  |90/928 ¥E 80000 |€0000 [e7000 | 9 | O
0¢ N 6000 SE  |229/2S € 12000 20000 [ce000 | & | O
0€ N 0SGEBY |SGheez 02 |ee000  |0L00G |o¥000 | ¥ | O
0¢€ N 9c068L |Ll096L  [68000  |cw000 [cZ000 | € | O
0¢ N 8OV 9E  |POPGLBGL |8LO00  |6000C [9¥000 | ¢ | O
0¢ N £088/L |6688660E |ZL0O00 _ |60000 [c7000 | L | O
80 1e02Le  [1zigee  Isioo0  [s000'0 [svo00 sabelany
0z | ¢
6L | ©
00 N C86c vy | 6988 /T €0000 |zconT | 8L | &
00 N 12668 | /GelJT 70000 [ev000 | /L | @
00 N YO0z S | £€c6 L. 60000 |Le000 | 9L | @
00 N GCB0ZE | BL/C 6% LL000 62000 | &b | ¢
00 N GZGe /€ | GOlvOE Z1L000 [ev000 | L | @
00 N TCOFee | €88l 98 0L000 |[8c000 | €L | &
00 N 0BG ZL | c6ec sk 0L000 [01000 | 2t | &
00 N 690C 2C_ | PrElL6e £2000 [+€000 | Lt | @ a4 /bW g0

Page 64 of 222



IMAMO01-00428

00 N POE EC 9ce 65 £L,000 |lLcooQ 9 g

00 N 880¢€ 48 S88r ¥¢ G000 68000 g S|

00 N L1658 9¢€ c0il ey ¢l000_|er000 ¥ =

o€ N 6108 Er £9C0€r #1000 L1000 ]LS000 [ g

0¢c N 8l 6¢ 9lcE9e  |Se000 SLo00 /#0000 4 g

o€ N £9194¢€ 69¢C ¢ 19C000 SL000 89000 3 g

0 £89€°CE 1L28€'82 9€00°0 0L00°0__JEE00°0 sabelany
0¢ s
6L il
13 il

00 N LEL 8 6l 9E c0000 |LcooQ | ZL v

00 N 6l L€ 17081 Z0000 192000 | 9l il

00 N CL6ES il Sy 80000 86000 | Sl il

00 N GGl v 8lLL 9l 71000 |2lo00 [ i il

00 N LO0vE 1985 80000 |lLL0o0Q | €L s

00 N S6E¥E €9 8l Z0000 |9L00Q | ¢L hid

00 N Zee ov 06k 0 0000 |lLcooQ Ll v 8416w g0

00 N 120 6€ IvL 62 80000 52000 | OF s SVBweo

00 N 8¥C ¥E 18k G2 Z000Q0 /€000 6 \'d

00 N YE0 EE vl Gl €000 _|eco00 g hrd

00 N 0sc ¥e 29061 0c000_|vr00Q A s

00 N closy €460€ 82000 |9¥000 9 \'d

00 N 08F € Syl Fe L1000 |6S000 S hrd

00 N FlLCeLE 0oLEve 60000 |8F000 4 hrd

00 N 8826 €l corgle £0000_|olooQ € \'d

00 N 61958l pA AR c0000_|lLsoo0 4 hrd

o€ N 2961'9¢ £Jr0°¢C_|9800°0 0L000_|e9000 3 hrd

60 02522 £L9v°8C 51000 8000°0__JS€00°0 sabelany
0¢ ad

00 N cecs Br8 Cl Z0000 |Sslo0Q | 8l ad

00 N vl 8l EVE I S0000 _|oc000 | 8l a

00 N 0crl 8L 8Pege8 £0000 92000 | 2L ad

00 N 20080 v /86 61 ¢0000 |ceooa | 9l ad

00 N 69€S 89 810,92 €0000 |leooa | sSb a

00 N 99166¢ 9868°¢9 6L000 |82000 | ¥l a

00 N 08 BY ZBr8'99 80000 |ee000 | €l a

00 N 99¢eClL 6/96°L9 71000 |s€000 [ CL ad

00 N L1OE 9w 3cllce /0000 |gcoo0 Ll ad a4 1/Bw g0

00 N wl8c Ll 9cor sl 80000 |ce000 | oL a (F:1) 1-sH

00 N S8l '8¢ CEPE LS 9L00'0_|99000 8 a

Page 65 of 222



IMAMO01-00428

0¢ N Sl9r €¢ £8LL 9L 101000 60000 19000 4 d

0¢c N ¢5c00e L6L89. 90000 G000 0 84000 £ d

o€ N cleese £8¢8°9F /0000 8000°C_|99000 [4 d

0€ N 0906 9¢ 8CE6 8¢ 82000 0000 1£/000 L ] -

'l Z966°Cr  |1660'6C ¥100°0 ¢l00'0_]1€00°0 sabelany
0c o
6L 2

00 N 9.€6 8lF Ol 9000 |6c000Q0 | 8L 2

00 N SGC L1 445°CC 60000 |9¥000 | 41 0

00 N 788 6S 09062 S0000 |rS00Q | 9L 2

00 N 186 6 99¢C 1¢ /0000 15000 | SL 2

00 N GE0 6€ org 0€ #0000 |8000 [ vI 0

00 N S8 98 6S9°LC #0000 |6C000 [ €1 o

00 N £¢8 6¢ 04L¥%C 90000 |€C000Q | ¢l 2

00 N G11L¢CC 1092 £0000_|rco00 Ll 0 8416w g0

00 N 680°1¢ LLLCE 6000 |cco00 | Ob e} ZSBw e

00 N €6 ¢S 9GSl 61 2000 |8l000 &) O

o€ N ¥68 8€ 800°€C £000°0 0L000_|9l00Q g 0

o€ N S0r 8€ vl 8€ 90000 L0000 _|lLlooQ A 0

o€ N 104°8€ rEr Ll 8L000 60000 _|slo00 9 O

0¢ N LG9'8G rQ8'lc 8L000 £€.00°0_|9c000 g O

0¢ N #99C 8l 961LE0C_|01000 9.00°0_|8co00 |4 2

o€ N 904 9% c0LZ0E  |92000 8L000 |lL€000 € O

o€ N 6861 ¢€ 810/.9¢ 61000 £€¢000 /#0000 4 O

o€ N 9648 e 65/0°¢9 160000 6000 66000 3 D -

4] 8820°LY Lye6'St S200°0 11000 J€€00°0 sabelsny
04 =i
6L g

00 N £€¢89 £99°€C 8L000 |0F000 | 8l =)

00 N £€9 0 8S8°€9L 0L000 |er000 | 2L |

00 N 90 Sk L1190 €0000 195000 | 9l g

00 N Lev'iC 8¢8°GC r0000 |er000 [ GI =)

00 N 946 0F 0k €5 80000 |Llo0Q | ¥l =)

00 N 878 6 clore 90000 |clooa | €l g

00 N 8/G68€ 94908 ¢Looo |sloog | ¢l =

00 N 189°9¢ e0C i 0L000_|s0000 Ll = 84 /bW g

00 N /86 6€ 8868l 60000 |9l00C | OL j=| SVBweo

00 N £60 L S96°¢C8 70000 |8C000 B =i

00 N VSl b oLele /0000 |rco00 8 =)

00 N 9/€ 85 1E5°1C 9L000_|8loo0 A g

Page 66 of 222



IMAMO01-00428

0¢ N 9EcC L6 04c0¢c 12000 ¢0000_|s5000Q 4 g
0¢c N 848 ¥ 6EE8 ce |EF000 F0000 |S8000 3 | _
60 ZL06'LY £596°LS 81000 L0000 J€¥00°0 sabelany
0¢ ¥
13 v
8L Y
00 N cr 8¢ 956 85 Z0000 19c00Q | 4L v
00 N orl ¥9 04C 6 80000 /€000 | 9L v
00 N LS ceL 96k 84 #0000 |SC000 [ GI il
00 N 688 6€ €68 el Z0000 |£2000Q | ¥l il
00 N 6¢8 6E rPEE EC £0000 86000 | €L v
00 N S06 L S65 It Z0000_|0€000 | ¢t il
00 N 799 €C LLLLE ¢0000_|9/000 Ll il a4 16w g0
00 N clS ey 09 S S0000 _]L€00Q | OL il ZSBwegL
00 N PE8 9 orScel 80000 9000'0__|0co00 6 s
o% N 0SS v 896°LE L1000 90000 |ec000 8 hid
0¢ N Gl 9€ SLS69 60000 Z000°0_|0€000 A v
0¢ N LBSS ¥ 9ececlk 168000 80000 |8€000Q 9 s
0¢ N 6098 8 6¢49°8C 102000 90000 o000 S \'d
0¢ N Lser Ly L/€0°LE 600070 90000 |vF000Q 4 hrd
o€ N c0il€e 6ecg6C_|21000 Z0000_|lLsooQ [ s
0¢ N 0948°¢Cr PEBL9E 60000 60000 |s€000 [4 \'d
0¢ N G596 cEgESC €000 ZL000 1A/000 3 hrd
sl Lell8Y 9818'SS 60000 60000 _J0¥00°0 sabelany
0¢ a
6L ad
00 N Gcs Ll BLE 61 Z0000 |6€000 | 8l ad
00 N v 9S L6LEL 80000 /€000 | ZL ad
00 N Opp 1L 194771 ¥0000 |€r000 [ 91 ad
00 N £8€ €9 L/9°¢/ 90000 |L¥00Q | SL ad
00 N L0l 88 800 'G5 cLoo0 _|een0d | vl a
00 N 6089 B6CE LS 71000 |6c000 [ €1 ad
00 N 8. 1€ PS8 c 60000 |clooa | ¢l ad
00 N v6i 8 9L Ee 0Log0_|eloon Ll a 8416w g
00 N LG/ Bk 85691 ¢looo |/e000 | 0oL a LS bweo
00 N 8l €L 8€9°GC 90000 |scoo0 B a
o€ N 99€ 6€ 8888l 90000 60000 _|8lo00 g ad
o€ N S890¢ ceBEe 70000 /0000 |0€000 A ad
0¢ N 8066 69 GZcZ9¢_|S0000 60000 |er000 9 a
O N BBEC S 9ese8l  |¥0000 L1000 |SS000 S a

Page 67 of 222



IMAMO01-00428

7o S6£.'95 012Z'8S _mroo.o Fooo.o £500°0 sabelany
0c o
6L 2
8L 2
L 2
00 N 0S¥ 62 0c9cll 60000 102000 | 9L o
00 N 8GF 6 714901 80000 1/000Q | Si 2
00 N ort €9 68t L7 /0000 185000 | ¥l 2
00 N 9eL ¢S FOLLLL 90000 |lL€000 | €L 0
00 N 68 7€ 41968 90000 |/¥00Q | cl 2
00 N 8Ev ¢l JAY RS} S000 0 _|rE00Q Ll 2 a4 1/bw g0
00 N LE0 8L 00545 0000 |l¥00Q | OL 0 £S BWogL
00 N 6Ly S 984 'L €000 |/¥000 6 o
00 N creeECLL £G661.°9¢ S000'0_|66000 8 2
00 N 6169811 ZLrge9 60000 |56000 A 0
00 N £E6C 8L 60Ee L2 8000°C_|0S000Q 9 0
00 N SPS0'G6 99LEEE 0000 /8000 S O
0l N 6600°GL €80, |€1000 90000 |6#000 |4 0
o% N 860r €€ 0i4p°LE 1210070 9000088000 € 0
0¢ N LBES EE cece’ e 111000 80000 |85000 4 O
0¢ N 6¢186¢ £4JGVE |EE00°0 c0000_|vr000 3 O
£0 S5¢v1'85 LLLOZY 17000 Z000'0__]11900°0 sabelany
0¢ |
6L =i
gL g
L1 |
00 N 26E 95 04€°85 /0000 |0¥00Q | 9L |
00 N 99/84 LS eCl Z0000 |S¥000 | €SI g
00 N 9es'1E c096L 90000 /5000 | ¥l =)
00 N Atk 788 8€ €0000 |0J000 | €l |
00 N vclC8 189°€C €0000 ko000 | CL g
00 N 81y ¥ GE8 I L1000 29000 Ll =) 84 /6w g0
00 N 606 /C1 8v8 /E 0L000 /5000 | 0L =) ZSbwegt
00 N 182 8k £C0 S 60000 _|8s000 &) g
00 N e ec 1EC ST /0000 |lL/000 8 =
00 N 2085 6F £4167CC 90000 |ss000 A =
00 N 1yBC 19 0Log’Le 9000088000 9 j=|
00 N 8E8C ¢ Selr LC 80000 |5/000 S =i
00 N 066 09 98€6°0C 80000 |se000 v =)
0L N 9008°€S 0S68¢e 81000 S000'0_|09000 € g

Page 68 of 222



IMAMO01-00428

6L v
8L v
i1 v
9L v
13 v
¥l Y
el v
cl v
00 N 06e6°04 clLease #0000 |61L000 Ll il 2416w g0
00 N £cLser 0594 VL1 90000 ]Llo0Q | OL v SbwzLe
00 N rE8L e cE98 8t Z0000_[9l000Q 5 v
00 N 0864 0F 929895 8000°C_|9€000 8 il
00 N Gco0LL 0666 L1000 |9€000 A il
00 N LrC vl ShSr vC 60000 |0C000Q 9 il
00 N g628 0¢c PS8 i Z000°0_|ge0o0 g s
00 N 0ESL €6 7602 0Z 8000°Q_|ge000 ¥ hid
0¢ N 668 °8E B6PEE9S 160000 9000°0__|9€000 € v
0l N £6EC L €JCL8E  |90000 90000 |rcoo0 [4 s
0¢ N ceo09e 9GSk 165000 0000 _11L€000 3 v -
S0 992E'9 £950°95 11000 Z000°0__J€800°0 sabelany
0¢ a
6L d
8l ad
L1 d
9L d
00 N 90 61 S/EF9 60000 /#0000 | SL ad
00 N €ElL Ov €0 S 90000 |lL¥00Q | ¥l ad
00 N 880 S cLserl €0000 _|e€000 | €L ad
00 N L2l 84209 Z0000 87000 | Cl ad
00 N 006 ¥€ 6l cs 90000 |6F000 Ll ad 84 1/Bw gD
00 N 8/9°€8 8YE 6€ 90000 |€/000 | OlL a ZSBwoegL
00 N 96F OF ovlL O /0000 |ec000 8 ad
00 N 90 v B85 1AL 60000 |+9000 g ad
00 N €Lore L7l 0C 80000 _|0/000 A a
00 N L/8F 0S 7809 ¥& 0LogQ0_|9clon 9 a
00 N 678999 9eLEE 80000 |gcoo0 S a
0L N colece Z1LE€9'8C_ |€0000 90000 L8000 4 ad
0¢c N Cy8C 98 Scr0'8C_ |S0000 r0000 |8CLO0 £ ad
0¢ N £820€9 cosevs 111000 70000 |/5000 [4 a
0¢ N L LS 08rG €€ |9C000 coo0'0 |£f000 b a

Page 69 of 222



IMAMO01-00428

T )
9l | o
gL | o
vl | O
¢l | o
zb 1 ©
T ) o4 1/Bw g
or | o SBwzLe
00 N 96871 Zh66 78 LLooo [zrcoo | 6 | O
00 N czocve | GilE°L0L 0000 [iecoo [ 8 [ O
00 N L 20065 T0ITET roo00 fozooo [ 2 | D
00 N ZOLG'GE 656G LG o000 [zzco0 [ 9 | O
Q'L N L828 /€ pPLoz [2£000 L0000 [szooo [ ¢ | O
07¢ N 8E6G 61 z6Pr 62 [GLO0'0 gLo00 [srcoo [ ¥ [ O
0L N 0660 €S £Z690F |rLo00 zlooo [srooo [ € | O
Q'L N SrglL gl oLeg 0z [2Lo00 oLooo [ezcoo [ 2 | O
Q'L N 96//) 7€ geocge  [£L000 60000 [0S000 L D
[ rov Ly lagegvs  |6z00'0 60000 16+00°0 sabelany
oz | g
6L | g
gL | g
L |8
gL | g
gL | g
vl | g
el | g
zL | g
00 N 686009 JLBL Y6 oLoo0 feeooo [ 1L | 8 8416w gp
00 N v8zE el V62 Tl L0000 [gzooo [ oL | & S1Bwzle
00 N 8061 79 gLLT 8E LLooo [erooo | 6 | 9
00 N Z0Ge 05 200072/ ¢Loo0 [sro00 | 8 | 8
00 N ¥200°ZS 0FS6 2l o000 [seco0 | 2 | &
00 N 6zeL e | 0ElcE8lL 20000 [sv000 | o | &
00 N e TE 08LZ 0 /0000 [peooo | ¢ | 8
00 N 056 O B/E0°LL go000 [esooo | ¥ | @
ol N 98Lc 8l 9660 %E |rE000 90000 [9z000 | € | &
0l N 68EE /G £59.0¢ [0L000 0000 [srooo [ 2 | &G
0¢C N 9G9C €€ cz// €2 2000 Z0o00  [89000 l g
50 eicoee  lsevi'Ls  |s2000 20000 12200°0 sobelony
oz | v |

Page 70 of 222



IMAMO01-00428

z0 80/1°€S _\.qﬁ.mw 80000 6000’0 |L500°0 sabeiany
oz | a
6L | d
gl | d
A ] a
oL | @
gL | d
vl | @
L | a
zL | a
L | a a4 /6w g0
oL | a S1Buzre
00 N 0/t8'85 | 2596 80000 [ieooo | 6 | @
00 N 061826 | 896.2 90000 Jpro00 | 8 | @
00 N 8862 0C L9000+ 0000 [ocooo | 2 [ @
00 N 62265 | £6L809 20000 [sso00 | 9 | @
00 N c/088. | 99rzs9 90000 Jegooo | ¢ | @
00 N 8/cc6. | 88pees 80000 [czo00 | ¥ | @
00 N 168l | vrOvCe 000 [Leooo | € [ @
0L N z//8zy | 898z2& [90000 81000 Jerooo | z | @
0l N c/Clr | 6/69¢€z |60000 £L000 [pSo00 L | g
20 elsezy  Jerogor 81000 0100’0 |zc00°0 sabelany
oz | o
6L | O
gl | o

Page 71 of 222



IMAMO01-00428

00 000 L0 $000°0 9000°0 90°Z L0000 90'¢ 00 850 'l 860 0’0 00 [IN3s

0 00 o 02000 0000 v'ev 60000 (474 ool 00k 0'se 0’0k a0l 114 ‘ueay
00 0 co 80000 15000 L'S¥ 60000 ces o000t 06 g 6 000l 0} 4 a

- - - - - - - - - - - 94 /6w g g apyng 1Bw gL e
00 0 20 81000 Ze000 <9y 0L000 [ &44 000t 06 gcc 6 000l of o]
00 0 ¥ 62000 6¥00°0 LA 60000 S’y 000t oLl glc L 000l of 3|
00 0 S0 62000 /2000 5] 20000 9'6¢ 000} oLl glC L 000l of v
00 0’0 L0 2000°0 #000°0 66°¢C 00000 90’y 0'0 34" 0L L¥0 00 00 [N3s

0 0 S0 €c00°0 S500°0 A 10000 605 ool 09k 144 09l 0ol (1) 4 ‘uealy
00 0 S0 L1000 £9000 199 /0000 o1 4 000k oSl g€ Gl 000k ot a
00 0 ¥0 41000 £5000 2’85 /0000 £'9G 000k 09l 00t 9l 000k ot o] 34 1/BUI 80 3pUInS /8L oG}
00 0 €0 L+00°0 L9000 ocy /0000 148G 000k 09l 00t 9l 000k ot d
00 0 680 gL000 €000 0'cs /0000 6l 0001 0Ll ST Ll 000k ot v
00 000 €0 9000°0 20000 07 10000 [A%3 00 SZ0 €9°0 SZ0 00 00 ‘IN3S

0 00 8'0 L2000 ¥E00°0 8'vE 0Lo00 N34 ool 8L 1444 8'LL a0l 114 ‘ueay
00 0 <l 60000 0r00°0 g9'gt 60000 =34 000t 08l 'Sy gl 000l 04 a

- - - - - - - - - - - 94 7/bw g'g apuIng 1/Bw €0
00 0 'l #1000 1£00°0 L'62 cLooo 1824 000t 08l 'Sy gl 000l of o]
00 0 ¥ GZo0'0 €000 6'GY L1000 oLy 000t 08l 'Sy gl 000l of 3|
00 0 Z0 9£00°0 €000 ¥'8C 0L000 ee 000} oLl STr L 000l of v
00 0’0 L0 <000°0 £000°0 980 00000 860 0'0 €90 15} €90 00 00 [N3s
00 0 60 21000 /€000 118 80000 6¢C¢ 000k 811 L4424 8’11 0ol (1) 4 ‘uealy
00 0 60 GL000 €000 '8¢ 80000 £ze 000k 06l Giy 6l 000k ot a
00 0 el L2000 €000 9'6¢ /0000 9¢ee 000k 09l 00t 9l 000k ot o] 4 /BW 0 (#:1) L-SH
00 0 80 gL000 S¥00°0 8'9¢ 80000 L'LE 000k 08l 0'St gL 000k ot d
00 0 10 L0000 8€00°0 1°g¢ 60000 [ 2> 000k 08l 0'St gL 000k ot v
(%) (u) ) (B) (B) (ww) (B) {unw) (%) (u) (%) (u) (%) {u) day juswijeal)
aoue readdy Jean] yB1apa yBiapa | Yybue | wybiepa | yibua |feanung | eanang agul pabiawig |uoneanoy paas

feuLiougy eald [Jee] peug | Jooys | jooys 00y j00y Bunpess | -Busewz |Mjooosapy pajeAnoy

xo0)o)iyd ueap ueay uealy ueay ueapy ueapy 1A030Sa

apesljcday lad

134

Areunung ejeq jutodpus - 8ZF00- LOWY NI

Page 72 of 222



IMAMO01-00428

oL | g ZSbwey
6 d
8 5]
. =]
9 d
G 5]
00 N ZrereT [8l0g'Le 20000 [or00'0 ¥ 5]
00 N 6ece 8¢ |scos el G000 [/2000 € d
00 N Zse 0g [ecogee LLOD'0 |EL00°0 4 g
0l N Legs s |6661 2 | 20000 80000 [8200°0 l 4 _
Z0 2850 282271291000 20000 ]61L00°0 sabelany
o | v
6L | v
gL | v
Ll v
9l | v
gL | v
vl | v
el | v
zl | v
L | v o4 /8w g0
oL | v LSbwey
6 v
8 v
l v
9 v
00 N W82t |GG 6L 90000 02000 G v
00 N czz0' /L |segz oL #0000 [6000°0 ¥ v
00 N /1169 |98 L2 80000 [50000 £ v
00 N Gz,08Z |L182LE 0L000 [er000 z v
0l N 0269 /¥ |2//0'€2]9L000 60000 [0200°0 l Vi
"ON (ww) | (ww) | B | (B)an [ (B)an | 'oN |'oN s|eniu| ajeq
sjusawwion | jea {NIOA) ybua |ybua | ssewoig | jooy | jooys |poasg |deay juauwjeal] yosal
2214 |MoxojoMud | 1009 | jo0ys

ejeq umopae|

82100~ LOINDS ON OM-}23l01dAuallD

Page 73 of 222



IMAMO01-00428

g | d
. 1 a
9 | a
00 N 91.89¢ |92L6 Le 90000 [r0000 | S [ @
00 N Z€61 0 [/950°CE 20000 [etooo [ ¥ [ @
00 N 9z9r 0l | 8268 60000 [62000 | € | @
00 N 5901 °2S [72L1 0L 60000 [95000 | z | @
0L N 0soe 7€ JeroeLelgloo0_ Jeoooo Jrooco | 1 | @ _
9'0 eerg'er_|eecese|6l00'0  Jsooo'o Jelooo sebelany
oz | o
6L [ D
gL | O
L | D
9L [ D
L | D
vl | O
gL | o
zl | D
L | 2 8416w g0
oL | o ZSBwey
6 | D
g |2
;I 19
9 |2
00 N 81690, [echs /L zlooo [goooo [ ¢ | O
0o N 26686 |6/vT LT 0000 [zoooo | v | O
0o N £€16°0¢ |08Sh 8b 60000 [6L000 | ¢ | O
0z N Sor6'6e |796L 691000 [so000 [8Lo00 | ¢ [ O
0L N 86L1'8S |zisoez|oooo0  Jeoooo Jstooo | L [ O
£0 reirez_|ozogoz|zo000  Joroo'o J:zoo0 sabelany
oz |9
6L | 9
8L | g
/1 |9
9L | 9
SL |9
vl [ 8
el | 9
zl | 9
L | g a4 /6w g0

Page 74 of 222



IMAMO01-00428

00 N [ R olooo [iroo0 | 9 | g
00 N 8/6%G [6r08T L0000 [rlooo [ ¢ | g
o€ N 29,62 | Lyeee [LLo00 LLooo [rcoo0 | ¥ | g
0¢ N ¢66 ¢ | 818G [8L000 60000 [gsooo | € | g
0¢ N ziw i [oreve [Liooo 20000 [zzooo0 [ z | &g
0¢ N ce8'6¢ | 89282 [8LO00 60000 [2€£000 L g
90 L068°0F |68s¢'09 |9o0000 60000 [z500°0 sabelany
0z | v
6L | v
00 N Lee'6  [992'98 0000 [zzo00 [ 8L | v
00 N 1gocz [ceeLe 0000 [pzooo [ 2L | v
00 N v [roz 0oL £0000 [gsoo0 [ 9L | v
00 N 086Gl |cegve 90000 [peooD [ GL | Vv
00 N z0LL Jesior 60000 [zzo00 [ vl [V
00 N 966°/E  |69.°6¢ zLooo [gecon [ €L | v
00 N oLgoL Josror €000 [peoon [ 2L | v
00 N z80ce  |oooce LLooo [9zooo | LL | v o4 1/bw gz
00 N L0928 [960°0 80000 [sro0D [ OL | ¥ (:L) L-sH
00 N cgeer |oiL /6 20000 [oz000 | 6 | v
00 N Lgz'6z  [rszeeL oLooo [oz000 | 8 | v
00 N Lov'Ls  [ceeos 0000 figooo | 2 | v
00 N 0ce’/6 |ovlcy o000 w000 | 9 |V
00 N /692 |eozy, LLooo [ggooo | ¢ | v
0¢ N 679/ |ecoce |2000°0 cLooo fieoon | ¥ | v
0¢ N o6z ey | 9or'ce [9000°0 2000 [ggoon | ¢ | v
0¢ N zocze | 2aLez [coo00 g0000 [sro00 | 2 | v
0¢C N viyeel | Log'Le |2000°0 0L00'0  [L9000 L Y
Z0 gs8.ve 1289202 [8L00°0 20000 [1200°0 sabelany
oz | @
6L | @
gl | @
/L] a
9l | @
gL | @
vl | a
el | @
zL [ @
it I a a4 1/Bw g0
oL | @ S1Bwgy
6 [ a

Page 75 of 222



IMAMO01-00428

00 N 0iFcr |LLOPE Z1000 86000 4 d

00 N LIS4L | A4 pC |0C000 L0000 ]4A5000 £ d

o€ N LBE9E | 958'€C |€2000 €000 |re000 [4 d

0¢ N Gie9c | €E6'se L8000 £L000 |/A7000 L ] -

£0 S096°'St 1908 S :h 100°0 0L00'0__]8£00°0 sabelany
0c o
6L 2

00 N L4G°1E |0E6 Py ¢0000 15c00Q | 8L 2

00 N 62065 |/€GSL 90000 |lLe000 | 41 0

00 N 8r6 Gl |C96LE Z0000 |ce00Q | 9L 2

00 N 0S9 e |¥09 v8 LLO0OD [LS000 | Sl 2

00 N ri6€8 |Zloce €000 |leo00 | ¥l 0

00 N re6LL  |SLE S L1000 [6¥000 | €l o

00 N 0L 0L |esrSElL 0,000 |8L00Q | cL 2

00 N L89¢E 10CL 9T c000'0_|€9000 Ll 0 a4 /bw gz

00 N 296¢9  |/rCSe 90000 2000 | OL 0 (#'1) 1-8H

00 N P9t |/E€GGH 0000 |es000 &) O

00 N vor iy |85 ACGL ¢0000_|6c000 g 0

00 N coP'8E  |2er e 9000°C__|9r000Q A 0

00 N 58/909 |80 GE 60000 |Zr000 9 O

00 N 0E0cr  |€99 P9 11000 62000 g O

00 N 9gece  |1L9pE #1000 |€2000 |4 2

00 N S66°09  |/G6°G9 9L00'0_|ecoo0 € O

0¢€ N vceer | 60161 |LC000 Lc000 4000 4 O

0¢ N €C00r | S9C'9C |Zlo00 Z1000 117000 3 D -

90 £96€°'SS 1828161 |S5L00°0 8000°0_]1+00°0 sabelsny
04 =i

00 N LGG0C  |5L9€E9 90000 |8l00Q | 6L g

00 N SP0ce  |F9C o c0000 |sl000 | 8l =)

00 N PSEBC  |908 GG 0L000 |eeo0d | 2L |

00 N vecsy |96l cr €L000 /1000 | 9L g

00 N 888 Fc |FlEP8 60000 |62000 | Sl =)

00 N o€l |80C 8 L1000 [cr000 | L =)

00 N 8/CCr |BLOEE 90000 ]lLo000 | €l g

00 N 18/ ¥p  |9Sr GC 80000 k9000 | ¢l =

00 N gcl e |0S9€C ¥0000 |/+000 Ll = o4 /bw gz

00 N L06 0L |SS0ov ¢oooo /5000 | Ob j=| (F'1) 1-sH

00 N 0e00lL  J/LGPE £000°0_|0s000 B =i

00 N 0Ll |8/1 99 S0000_|osoo0 8 =)

00 N L8 09 |cor'Le /0000 _|0/000 A g

Page 76 of 222



IMAMO01-00428

o€ N Lec¢L 199cer |pEOD O Z1000 198000 4 g

0¢ N 6i6v ¢8 |CLS Py |SL000 8L000 06000 3 | _

(Al LECE0F_J921€°09 |2£00°0 0L00°0_]8£00°0 sabelany
0¢ ¥

00 N 7091 0F |90 9€ €000 15c000Q0 | 6L v

00 N 89C 08 |C6¢C6 ¢l000 |6C000 | 8L Y

00 N LBELOE |90°16 60000 106000 | 4L v

00 N 168G Or |69 0L S0000 19c00Q | 9L v

00 N o0F8 e |eCe s Z0000 66000 | S il

00 N L0661 |£9889 90000 102000 | ¥l il

00 N £89€ €¢ |£8C ¢G 90000 /5000 | €L v

00 N Zl9r Sy 89989 80000 62000 | ¢l il

00 N SLS5.6¢ |6€9L £0000_|e¥000Q Ll il a4 1bwge

00 N 8/0G.° L |689 ¢k 70000 L9000 [ OL il SBweo

00 N 886G |G//1°LG ¢l00'0_|9€000 6 s

00 N 6.5661 |cklEr 0L00Q_|er00Q 8 hid

00 N gekrccc |697 9E Z000°0_|ss000 A v

00 N €629 |SE8P €000 0 |/€000 9 s

00 N €661 08 |6CLSE L1000 _|SLO00 S \'d

00 N B8SE08S |66V CE 8L000 |lLeoo0 4 hrd

00 N r08S 8 |1SC GG £2000_|gr00Q [ s

00 N £99€LL |PE8PE ZL000_|rE000 [4 \'d

0¢ N B8E0EE |9/€8E €000 cLogo_|lL/000 3 hrd

€0 L2ce6'9¢ I7e.9°6¢€].200°0 60000 __]1500°0 sabelany
0¢ a
6L ad

00 N 6ce /. |660°4C L1000 [0€L00 | 8l ad

00 N 0¢8’ Ll |0ECET 90000 |8/000 | ZL ad

00 N r08.9 |rl60C Z0000 185000 | 9l ad

00 N LB6CE PGl E9 €0000 |8€000 | <L ad

00 N gyl /L ]/8/°6€ L0000 [L€000 | vl a

00 N g¢8cc  |/8¢°8¢C 80000 k2000 | €L ad

00 N ereeC  |C896L 60000 |0J000 | ¢l ad

00 N kBl |698'8€E L0000 |cr00 0 Ll a a4 /bw gz

00 N 904l |loree 90000 |e¥000 | 0L a (F'1) 1-sH

00 N BlFCo9 |6CC LB 90000 |sC000 B a

00 N coLge  |//G8L Y0000 |#000 g ad

00 N £l8E€S |BlLCBL £L000 |85000 A ad

00 N ciLGe  |9/0LS S0000_|co000 9 a

00 N Pl Ll |2.C0Ch 60000 |+F00Q S a

Page 77 of 222



IMAMO01-00428

£l srzzss |esesec[soo00 60000 Jseooo sebelany
oz | D

00 N 655911 [€91 8l G0000 [£1000 [ 6L [ O

00 N BEGTF |6€010 60000 [5¢000 [ 8L | O

00N 9/¥5€9 [80C b 21000 _[ze000 [ 21 [ O

00 N /929 |ri66) 01000 [81000 [ 9L [ D

00 N Ce0E0G |11l 68 80000 [L€000 [ &L [ O

00N £c91 8¢ |¥8E 0G 20000 _[0¥000 | ¥ | O

00 N ELE°€0L |G EE /0000 [1¥000 [ €L [ D

00 N ¥/9.6l |8€l 6T 60000 [9¥000 [ b | O

00N FOFZ 8¢ |89% vr 20000 _[1G000 | +1 [ O °41fw e

00 N £812/6 |80V 09 /0000 [#2000 [ 0L [ D <SVBweD

0g N \0c0'\r |r€BZ. 21000 |90000 [81000 | 6 | O

0g N or0zr_|11G6L 51000 |Z0000 [9€000 | 8 | O

0e N Eciy L. |eblvE [11000  |90000 [ee000 | £ | O

0g N 90r6%8 |ebr¥G [S0000  |60000 [1¥000 | 9 | O

0z N \/¥6T8 [ec0B8l [80000  [11000 |sz000 [ G [ O

0z N 880608 |/200c |/0000  |21000 [69000 | ¥ | O

0e N /50992 |rl/z [20000  |#0000 [€2000 | € | O

oe N ccecey |6le6l |v0000  |€1000 [pE000 [ ¢ | O

og N 12898 [€/99¢ [81000 61000 [ezo00 | L [ D

) ggeo v |eesror|ozooo  |e000'0 lov000 sabeiany
oz | g
6L | g

00 N 6LL9'\F [5598) £0000 [L€000 [ 8L | §

00 N S/0rTy |1€8 0y 21000 Jszo00 [ /1 |8

00 N £S6F°0C |£2599 60000 |r2000 | 9l | §

00 N /€610c_|/€699 90000 [82000 | ¢l | §

00 N L/16%6L [9/2¢€E 80000 [81000 [ ¥l | §

00 N £cs8Te [eco Ly T0000 [e€000 | €l | §

00 N Scel el |epBSe £0000 [19000 [ 2l | §

00 N Ze80e  |e0s 10000 [eco00 [ 1L |8 °41bwge

00 N /00rTl |96k 6T /0000 [5¥000 | 0L | § <SVbweo

00 N 99r'S6 |Shs 0T /0000 [60L00 | 6 | &

00 N L6016 [GL69E /0000 [9co00 | 8 [ 8

00 N ECLESE [e/z8e 60000 [0S000 | 2 | §

00 ___|IN 9/66'9¢ [5Gl ST 11000 [e8000 | 9 | 8

00 N Cor oLl |eveBe 21000 [rG000 | G | §

00 N 98020€ |12l €9 80000 [S€000 | ¥ | §

0e N Slel gy 29 9e 11000 |€l000 [2S000 | € | ©

Page 78 of 222



IMAMO01-00428

6L v
8L v
00 N 71508 |/6°G0L c0000 |/L00Q | 41 v
00 N 85800¢ |/0€¢C6 £0000 |£c00Q | 9L v
00 N 90.E€0F |809LL 90000 126000 | Si v
00 N 81966 |9CE 68 90000 82000 | ¥l Y
00 N S6LL LS |FEOTL 60000 |cE00Q | €L v
00 N /9299 |ClSPlL LLOOOD [6¢000 | ¢l v
00 N gesge  |Lo966eE 8000°C_|99000 Ll il a4 16w g
00 N rO9SEr |€G6 06 Z0000 195000 | OL v S bW
00 N £68G SF |8LvCL #0000 09000 5 v
00 N £9C0€EL |Gk LC <0000 |er000 8 il
00 N 9¢098l 189604 #0000 |69000 A il
o€ N £L1L98¢ |cc i |Clo00 9000°0_ |0€00Q 9 il
0¢ N Z9L9€E |/996L |ZE000 80000 |€S000 g s
o€ N PESGCE |€G'SE 112000 L1000 |#PP00 0 ¥ hid
0¢ N LEA0'CC |640'8C 90000 €000 |5#000 € v
0¢ N 86 0€ |20 L |/Z2000 61000 |£5000 [4 s
0¢ N LEE6CE |€0C AT |1rL000 cL.000_|8l000 3 v -
L'l 19S1°9F |S561°8€ |2100°0 60000 _JOE00°0 sabelany
0¢ a
6L d
00 N oveElL Ll |2L08E €0000 |clooa | 8l ad
00 N 860.€C |82 06 Z0000 |slooQ | 21 d
00 N 66L.76 |980¢C9 60000 /41000 | 9L d
00 N 8S0L CE |60C GG 0L000 |9c000 | Si ad
00 N J2/€09 |TC89 60000 92000 | ¥l ad
00 N 60064€ |88L°LG 90000 |/Zl000Q | €L ad
00 N B8k e |8k9ce 0000 /1000 | ¢l ad
00 N 86691FC |CS9GL L1000 |CcEe000 Ll ad a4 /fw gz
00 N LCLLEr |€0r ET 71000 |€c000 [ Ol a SVBweo
00 N 80/ GE |S80°4€ 60000 |/c000 8 ad
00 N 9€9C 0F_|9rS e 0000 |9¥000 g ad
0€ N ShirG Ay |€0SLE |LLO0D €0000_|geoon A a
0¢ N 80L06y |9€6C 0000 /0000 |gr000 9 a
o€ N PSEL’ L9 |S0.8C |¥0000 90000 |s€000 S a
o€ N 79998/ |€LCOE L2000 cLog'0_|s€000 4 ad
0€ N /Sy |8l9€C |SL000 6L000 |5€000 £ ad
0¢ N e0Ll Ly |bC /e |22000 /000 |6#000 [4 a
0¢ N §690€9 |/8CGC |OoLoo0 €L00'0 |6E000 b a

Page 79 of 222



IMAMO01-00428

00 N 1812 .G [8ce Gl co000 Jezoon [ 4L [ O

00 N 129, ¢F 826719 90000 Jreoo0 [ 9L [ O

00 N arirL 9 [epb02L 90000 Jstooo [ L [ O

00 N 11818 [ecL e 60000 Jeooo [ w1 [ O

00 N ZZL €5 |99 0 20000 Jzzooo [ el [ ©

00 N rer618 [LLLE c0000 Jozooo [z [ ©

00 N cTrr €7 [8r6 6L z0000 Jpecoo [ v [ O a416w gz

00 N Zrir7 €€ |896°91 #0000 [6z000 | 0L [ O LSBwee

o€ N z296GE [pPLZS [20000 #0000 [1c000 | 6 [ O

0Z N err6 .G [LL9S [2L000 90000 [icooo | 8 [ O

o€ N 421262 |s0ezs [S0000 €000 Jaooo | 2 [ o

o€ N €687 6S [£6F LE [£L000 01000 Jreooc | 9 [ O

o€ N 60E6'GS [S62°LE [8200°0 60000 Jpeco0 | ¢ [ O

o€ N 90rec9 |pr0/Z [2900°0 20000 Jze000 | ¥ [ O

0zC N 9e/€¢ [799°0Z [6000°0 60000 [szo00 | ¢ [ ©

o€ N crSr 0. [2/90Z [€7000 €000 Jeeooo [z [ ©

o€ N 80LZ6S [80L 'L [0¥000 cL000 [gco0C L o

90 osvgzr_|6z2z 09 [8r00°0 80000 |ssoo0 sabelany
oz | g
6L | g
gL | g

00 N 8L.06C [7L996 #0000 [ocL00 | 4L [ g

00 N 66/ 6L [##8 09 0000 [ctoo0 | oL [ g

00 N 8/r08% [29v 9/ €0000 [ovco0 [ cL [ g

00 N Le6L 7 [e89Z¢ zo000 Jstoo0 [ wL [ g

00 N oLscz  [ezr e c0000 [recoo | €L [ g

00 N 765 0C |//CGE 90000 [62000 | zL [ &

00 N 6//8°9¢ [809°€E 20000 Jeecoo | L1 [ g a4 16wgg

00 N ozLe6e [SLoFs 60000 [szooo | oL [ g 2S 1Bweg

00 N e, 9¢ [icece 01000 Jovcoo | 6 [ g

00 N Zerz e [ Lol 60000 Joscoo | 8 [ g

00 N 98LL oy [reger s0000 Jzzo00 ] 2 | 8

00 N GL960G [8zSTE c0000 [sgoo0 | 9 [ g

00 N z9590¢ [egze co000 Jeeoo0 | ¢ [ g

0zC N v/10/€ [gg6.  [80000 Loco feecoo [ ¥ | g

0C N Lszg/6 [ees iz [ssooo cLo00 [wwoo0 | € [ 8

o€ N oL, zy |z6'SlL [29000 9L000 Jsecoo | 2z [ g

o€ N /2609 [L/198 [#9000 12000 [6900°0 P

0l ozeg:zy logeyzo 61000 80000 |iro00 sobelany
oz | v |

Page 80 of 222



IMAMO01-00428

(14 0LLLSY _181€66F 91000 8000°0 _\I.moo.o sabelany
0¢ ad
6L d
gL d
00 N /68G18 |/8SGL 0Lo00 _|elooa | 2L ad
00 N Br6C S8 |CBY 8F clo00 _|ecood | 9l d
00 N LG21 '8¢ |1644C 60000 |0€000 | €SI ad
00 N £0C8S  |lECSr €0000 |bE00C | ¥l ad
00 N 866 ¢l |69°cE c0000 _|leooa | €l ad
o€ N P8Fr8€  |S€86r |S000°0 80000 |/Zl00Q | ¢b d
0¢ N SrSr 8l |6y €€ 90000 80000 |Z€000 Ll ad a4 /bw gz
0¢€ N 80c/ 8¢ |FOOCE 950070 60000 |S€000 | 0L ad S BwegL
o€ N LG69'GE 180128 |61L00°0 cLog0_|6€000 6 a
0¢ N 850Gy |689°/G |8L00°0 c000'0_|s9000 8 ad
0¢ N LCEGSE |Lco'LL |SL000 r0000_|8€000 A ad
0€ N PEB9 LY |S€o8r |ER000 90000 |or000Q 9 a
0€ N /el Se |/8L ¢c 80000 £L000 |re000 S a
0¢ N 8eF0'Ly |9//°6F 800070 L1000 ]L4000 v ad
o€ N ¥864°€8 |ALS S |9000°0 60000 |ro000 € a
0€ N L0egLc |6LS 6L |#0000 ¥0000 |/1000 4 ad
O3 N B8CS8 59 |seoec 120000 90000 |GS000 3 d
i §289°'vS |¥P08°8¢ |F200°0 8000°0_]6200°0 sabelany
0¢ O
Bl 0
00 N £898 6l |66S L0000 [/L000 | 8l O

Page 81 of 222



IMAMO01-00428

00 | 000 £0 20000 | o000 | zv's | ooooo | z8z 00 520 £9°0 SZ'0 00 00 [was

0 00 ' 12000 | O¥0O0 | 6¢5 | 80000 | vor 00} el (K32 €Lk 00k o |uesm
00 0 0C 91000 | €000 | 66F | 50000 | tSr | 00Ok 0'ZF STr Il 000k or a
00 | 0 v ¥2000 | 62000 | ®8c | 80000 | Z¥s | ooor | o8k oSh T 000k o 2 34 /B g7 3pUIng 170U 9G'L
00 0 90 8000 | 5000 | €09 | 80000 | ScF | OO0k 0zt STr Il 000 oY ]
00 0 0l 61000 | 1¥000 | ¥29 | 80000 | ScF | OO0k 0zl STr Il 0001 oY v
00 | 00 £0 50000 | €000'0 | 1zs [ ooooo | ost 00 620 220 62°0 00 00 [:mas

0 0 80 8000 | /€000 | ZvF | 60000 | 8ZF 00} S8l £ov 58l 001 or  |ueel
00 0 Lt ZIWODO | D0E000 | G8€ | 60000 | 29r | OO0k GED 05k 8l 000k o a
00 0 Tl 60000 | G000 | 9BE | 60000 | 245 | 00Ok 06l T Bl 000} o 2 34 /6w g7 SpYINS 1/BLIE0
00 0 S0 02000 | 9¥000 | GOv | 60000 | 9Z¢ | 00Ok 08t 05k 8l 000} o ]
00 0 Z0 ZEOD'0 | 9€000 | €09 | OL000 | €0v | 000k 06l s Bl 000} o v
00 | 000 ) v000'0 | £0000 | 8e¥ | ooooo | esz 00 520 £9°0 SZ°0 00 00 [was

0 00 50 oL0D'0 | 9¥000 | 605 | 60000 | 86¢% 00} €8l o'Sh €8k 00k o |uesl
00 0 T0 12000 | 15000 | Z6E | 60000 | 695 | 00Ok D oSk 3l 000k or a
00 | 0 <0 71000 | 8000 | ©%5 | 0v000 | 09 | ooor | oSt oSh T 000k o 2 24 /BU BT (b:L) L-SH
00 0 90 SI000 | #0000 | c6F | 80000 | ¥S¢ | OO0k 06k ERE; 61 000 oY ]
00 0 90 90000 | 25000 | 09 | 60000 | 60¢ | OO0k CED 0'Sh 8l 0001 oY v
00 | 00 10 £000'0 | €000 | s8st [ Loooo | e 00 520 £9°0 520 00 00 [:mas
00 0 £0 GL0D'0 | 02000 | O9Z | 80000 | 98t | 000k 87 G FEZ 001 or  |ueel
00 0 Z0 8L000 | 2000 | €0z | Z0OOO | S¥e | OOOF 0% 5D S 000k o a ot 11600 §°0 9PUINS YBWOF £
00 0 90 6L000 | £L000 | 6GE | 80000 | 96+ | 00Ok 0% 5 S 000} o 2
00 0 £0 70000 | £¢000 | 992 | OL00O0 | ¥62 | 00Ok 0¥ 00k ¥ 000} o ]
00 0 Z0 91000 | 6L000 | €42 | Z00OO | Sor | 00Ok 0% D S 000} o v
% W W {6) © [ (wu) | ®) [ (ww) | (% (] %) (@] %) ()] doy EVENT)
aoueteaddy Jean] wbrp wybBiapa | ybua | wybBiepa | yibua | eaning | eaining aoua pabiawg |uoieanoy pags

rewLougy TR jea peug | 100ys jooys jooy jooy Buipees | -Biewzg ||fooosap pajeanoy

"xOuDuEL uealy ueay ueay ueay ueay ueay _>u000mm_>_

apesljcday lad

134

Areunung ejeq jutodpus - 8ZF00- LOWY NI

Page 82 of 222



IMAMO01-00428

00 N C0EL'6C |BFELEL 60000 |8.000 oL =] Sbwele
00 N GlLEB'LE |9L9FLL 0000 |0900°0 B =]
00 N L9EL 02 |99GE'GT £000'0 |02000 8 =]
00 N L2OT e |GB9E T #0000 |L+00'0 L =]
00 N c0SBby |LBEL LT S000'0  |2800°0 9 =]
00 N LO'6G  |9/61°6C £000'0 |€E000 G =]
00 N /.G 07 |6FLE 6T 60000 86000 ¥ =]
00 N FEE9 98 |6C6B CC #0000 |CE000 [ d
0'¢ N GG6.0F |LECS0S |#200°0 0L00'0 |8.000 4 =]
0t N 96€0°CE |FSLEDT L2000 L0000 |ST000 L =] _
Z'0 SE0F'0S J9€99°05 |L£00°0 80000 J0¥00°0 sabelany
0c v
6l v
8l v
Ll v
00 N §.08F |PSLOBY 60000 |FEOOQ 9l v
00 N GirCC 69 |C0BS EG 90000 |00 0 Gl v
00 N 886/t |EX0008 /0000 ]2¢000 7l v
00 N 9CGlL 9F |ccS. POl 90000 |SF000 el v
00 N £Gr8'8/. |6EBB GE £000°0 |SE000 cl v
00 N L9EE  |965608 ¢0000 |0E000 Ll A a4 Bwgz
00 N PLEQ QL 6B CE 60000 |66000 0l v S WBwzLe
00 N BSOEE  |/8G9°0C 90000 |er000 [§] v
00 N ClPC EE |E68F 8L 90000 Jer000 8 v
00 N P0L0¥G |LEGL LI 60000 0000 / v
00 N 8G/F9G |0GCC £ #0000 |Lc000 9 v
00 N 9G6C 9F |E6LB8'GE ¢l000 |rc000 G v
00 N /G088 |8G8/. Gir €L00°0 |8c000 7 v
00 N /EE8EG |0CLGCG 0L000 |6£000 g v
00 N 98G6 €9 |[PGBG L8 90000 |0OS000 [4 A
0¢ N £981 9% 6260+ |LEQ0D £L00'0 85000 3 i
"oN {ww) | {ww) By | (B)aw | (B)aw | oN | 'ON s[eniu| ajeq
sjusawwon | ypear (N1O A) pbua | yybus | ssewolg | 100y | Jooys | paag |doy juauwjeal] yosal
2914 |Apoixojo)iyd [ 100y jooys JeaT
paug

ejeq umopaye|

}Z00-LOIINDS :ON OM-I93loidAuallD

Page 83 of 222



IMAMO01-00428

00 N QEBE be |69 €9 01000 99000 ] 8 | 4
00 N Y99Sy |B.EC 8 ZL000 [pr000 | £ | 4
00 N 1296 L¥_|£S0v0L £1000 |8£000 | 9 | G
00 N 9ZPG YO |68LY PE 90000 |2G000 | & | 4
0z N BYOEC  |/8zF 8z J0S000  |S0000 [6S000 | ¥ | O
0¢€ N ¥/GB'EC |rvec 82 |60000  |90000 99000 | € | d
0% N BYP2'99 |rE880E L2000  |LL000 [G2000 | ¢ | O
0¢€ N G6/L by |SBC 0z Joe000  [80000 [8S000 | + | @ -
90 ovesvS [eee0'zy [21000 60000 25000 sabelany
0z | o
5L | O
gl | O
7L | O
00 N CEPC 8y |£/£8 85 ¥0000 |#z000 | 9t | O
00 N Y188 /. |6G/E LE £0000 [L€000 | &t | ©
00 N 80VLOL [LLZ6LL G0000 [#¥000 | ¥t | O
00 N GOP6 19 |118699 LL000 |2€000 | €1 | O
00 N GL8ZL [evil Wy Z1000 |ev000 | 2t | O
00 N GG6.8E |verc 6l 91000 [0£L00 | +t | O a4 1fw gz
00 N EvOL /v |crs 6r 81000 |/v000 | 0L | O | -SBwzie
00 N 9/0%y  [cro e ZL000 [69000 | 6 | O
00 N Q0P L 05 |c666 €2 60000 |5c000 | 8 | O
00 N JJGOCL |€21EE9 90000 [0c000 |/ | O
00 N LOvG . [2OLL bE G0000 |evo00 | 9 | O
00 N 9SkObe |9%G) 8y J0000 |$c000 | ¢ | ©
0€ N 900€8  |BE0S L |€0000  |€L000 [6G000 | ¥ | O
0¢€ N 8EPG OE |co0r L [8L000  |0000 [/€000 | € | O
0C N pECZ LG Ll 8L |GL000  |90000 ]G5000 | ¢ | O
0T N »8G8'98 |PS96'GZ |0L000  [LL000 9000 | + | O
b0 oz826¢ |rszzos |ezooo  [soooo Josooo sabelany
0z | ¢
6L | ©
gl | ©
7 | 9
9 | ¢
00 N LLEZE 982 901 80000 |2£000 | &L | &
00 N B6E. ST €0/ L/ ZO000 [+€000 | ¥t | @
00 N OVES /v |reSce 71000 [Le000 | €L | &
00 N 99€0CC |evel GF GL000 [5/000 | ¢t | &
00 N 960925 |/9GL €2 ZL000 [2£000 | Lt | & o4 1w gz

Page 84 of 222



IMAMO01-00428

00 N gLG6e  [60GGT zoo00 [ecooo | 9 | &g
00 N z8.0¢ |r89vE co000 [zeooo [ ¢ | g
00 N 00L'6F |90G6'€E o000 [er000 | ¥ | &
00 N 6979¢ [LOLEBL gLoo0 [slooo | € | &g
00 N ol [£90r o€ o000 [lteooo [ z | g
Q'L N /89°0F  [LOGPS |GE00°0 £L000 [sL000 L g
7’0 szsLve Jossoie |rLoo0 20000 [sco00 sabelany
0z | v
6L | v
gl | v
T I
9L | v
gL | v
vl | v
el | v
zLb | v
L I v o4 /Bwgz
00 N c698¢ [oL06Z o000 [2L000 [ oL | V¥ ZS Vbw g
00 N r0e € [irgor zLooo [etoon | 6 | v
00 N 662 LG [ZLE /L oLooo freoon | 8 | v
00 N 6627 [/£G0C 60000 [zzo00 | 2 | v
00 N G/L'0z [8£l€9 20000 fiecon | 9 | v
00 N £JGHG  |r0sog 20000 [geoon | ¢ | v
00 N re/0er |e2re 6T 0000 [9coon | ¥ | v
Q'L N 65ce €l [peclee |Zo000 roooo Jooooo | £ | v
0L N rare /L [2008€e [co000 g0000 [tsoon | 2 | v
0¢C N 6L06°0C [/0296C €000 80000 [2G000 L Y
) 2685ty lo106v [8200°0 20000 [8+00°0 sabelany
oz | @
6L | @
gl | @
/L] a
00 N GSPZ 6 [L9€9'ED c0000 [ecoon [ 9L | @
00 N 989L'€9 [eabr LE 20000 [seoon [ 5L | @
00 N 8686°€C |/0€67CE 90000 [rro00 | ¥L | @
00 N o0 /L [299'LLL 20000 [ieoon [ €L | @
00 N 208695 [L8LS ey 0000 [erooo [ 2L | @
00 N £609 v |2609 98 0000 [9co00 | L1 | @ o4 1/Bw g
00 N v0/6 L [2SSL 6T 0000 Jep00o0 | oL | @ Sbwele
00 N cole'Le [1/zee oLo00 [ieooo [ 6 | @

Page 85 of 222



IMAMO01-00428

00 N LAV JLoleee ¢0000 [ieooo | ¢ | @
00 N 0L5e9  [c0ZL 05 o000 [spo0oD [ € | @
00 N £08'cc  [9/£8'6L rlooo Jezooo | z | @
00 N Loz 0z |8z 6L £L000 [gzo00 L d _
20 rsisoe |ezoe’Ly |6000°0 80000 Jocoo0 sebesany
0z | o
6L | ©
gl | o
T IES)
9l | o
T B
vl | O
el | o
zL | o
T S o4 1Bwgz
00 N 962 7¢  |609°€T zLooo [stcoo [ oL | O S VbW g
00 N 6z 08 [2/9vr 0000 [zLooo [ 6 | 9
00 N J1zee  |rLeog zoooo fizcoo [ 8 | D
00 N oLooL [zzize 60000 [szco0 [ 2 | O
00 N 06865 [Zreor c0000 [seooo [ 9 | o
00 N vlr'oz  [seovs 0000 [ecooo [ ¢ [ O
00 N LL2eg 2999 20000 [eccoo [ ¥ | D
00 N 8891 °C¢ |698C €S o000 [gcooo [ € | o
o'l N £00e0r [/18G2E |L000'O Looo [ercoo | 2 | o
0%C N 6256 L [6608'8C |2L000 £L00'0 [LE0oD L D _
1’0 1652 ve |esesir |scoo0 80000 [sc00°0 saberany
oz | g
6L | g
gL | g
JL | g
gl | g
gL | g
vl | g
el | g
00 N €L0eC  |/eh e gooo0 [rrooo [ 2L | &
00 N 809 [erLes 60000 [Leooo [ 1L | & a4 16wgg
00 N 0gcez [rle/T oLooo [ezooo [ oL | &8 ZSVbw g,
00 N Gg/ 9 |£G6ET 11000 [oocoo | 6 | &
00 N €096 [/E80E €0000 [spoo0 | 8 | &
00 N z990C [c//6LL o000 Jepooo [ 2 | G

Page 86 of 222



IMAMO01-00428

00 A L66L'GE /627 0L 20000 [izooo | z | &g
0l A \Wros0r [21e2€l [Lioo0 o000 [s5L000 l g _
80 o0z8v'8z Jies8'6L |S51000 50000 [9100°0 sobelany
0z | v
6L | v
gl | v
T I
9l | v
gl | v
vl | v
el | v
zL | v
L] v vg VbW 0oL
oL | v 1) L-sH
6 | v
g | v
L] v
9 | v
00 A cL.6z |08E6 rooo0 Jzo000 | & | v
0L A /c96Ce [oLs 2L |2000°0 zoooo [soooo | ¢ | v
Q'L A GRGc0C [/6€921L |#E€00°0 co000 [gocon | € | v
Q'L A 99zy /¢ |96zc 6 |€LO0O 20000 [epoOD | 2 | W
0L A /12028 |6668CL |0L00O 0L00'0  [ozoo0 L Y
00 z69¢2¢ loovoze | io/nlag |eoooo logooo sabelany
0z | @
6L | @
gl | @
Ll a
9l | @
sl | @
vl | @
el | @
zL | @
L 1 a a4 /Bwgz
00 N 89G0C |rBLER c0000 [seooo | oL | @ 2S1/Bwg,
00 N SreBL  [5596E /0000 [eeoon | 6 | @
00 N 669l [8LLLT o000 [ocoon [ 8 | @
00 N zl/.ze g8l /g 90000 [secon | 2 | @
00 N £/5/¢ |LB9/T zoooo forcon | 9 | @
00 N zo0/y  [g/0ck L0000 [geooo | ¢ | @

Page 87 of 222



IMAMO01-00428

20 olgsez |8szz 6L |S1000 91000 [8L00°0 sebesany
0z | o
6L | ©
gt | o
T )
9L | ©
gL | o
vl | O
el | o
zL | o
T vg VBw 0oL
oL | o (1) L-SH
6 | D
g [ o
L 1D
9 |5
¢ |9
00 A LPeze 21192 ¢eo00 ftecoo [ ¥ [ D
00 A 2198°Le [e560L ¢looo [zrooo | € [ O
00 A Zohr 6L lalgeLe 60000 [gocoo [ 2 | o
Q'L A 1929'0z [g6or 2L [SLo00 /0000 [2eoon L D
Z'0 syLLor JosroaL [1L1000 90000 [£100°0 sabelany
oz | g
6L | g
gL | g
L | g
gl | g
gL | g
vl | g
el | g
zL | g
L] g vg VBw 0oL
oL | g (1) L-SH
6 | g
g | g
L | a
9 [ g
00 A 80GGC  |rBP LL zLoo0 [socoo | ¢ | &g
00 A z6eC 9 [95GL AL o000 [cooo | ¥ | &
00 A £zo8 Ve [e/88vC 0000 Joooo [ € | &

Page 88 of 222



IMAMO01-00428

9981°CE

£025'1Z_|2000°0

90000

0€00°0

sabelany

00

£1090r

8G GC

/0000

#1000

ol

L818'8¢

Lece Le

0000

90000

#7000

0L

>

coroLE

8E08 AL

90000

coooo

ce0o’o

— N[O T |O|o |~ |o|o

[a][a] [a] |a][a][a](a] a](a](a]a)](a](a](a)] [a)](a)](a]a)]ia) e

vg VBw 0oL
(1) L-sH

Page 89 of 222



IMAMO01-00428

00 S0 Lo 20000 0000 0°L 2000°0 £5'E 0’0 8r'0 0Z'L 8r'0 00 00 ‘W3s
ool 1A 4 S0 ZLo00 6L000 56l 80000 ¥LE 0oL er 9’0k i 4 0oL or ‘ueay
o'ool € 20 0000 02000 9le 90000 gee 0001 e Gl < 000l vi4 ad wg /B 00L (1) L-SH
o'ool 4 €0 SLo00 81000 2’6l 91000 9'ee 0001 oy 0oL 14 000l vi4 o
o'ool = o L1000 €000 99l 90000 Loy 0001 s secl S 000l vi4 =l
0’0ol S 80 SLO00 91000 661 S000°0 §'8¢ 0001 s Secl S 000l 84 v
00 000 Lo 80000 L0000 9ze L0000 280 0’0 050 SC'L 050 00 00 ‘W3s
0 00 FAL] 6L000 ZE000 66E 200070 SYE 0oL SoL €92 S0L 0oL or ‘ueay
oo 0 0o 02000 9ce 90000 ¥ce 0001 0oL ose oL 000l vi4 ad a4 1/6W §°Z 8puIng 1/BW 082
oo 0 €0 60000 0e000 6l 80000 9'9¢ 0001 0oL ose oL 000l 0¥ o
oo 0 1o Ge000 Geooo 8Ly 80000 8% 0001 ozl ooe cl 000l 0¥ =l
00 0 +'0 #1000 €e000 (2 20000 [ 0001 [9)]% o'se oL 000l 84 v
00 00 Lo +000°0 £000°0 9e 0000°0 GZ'E 0’0 GZ'0 €90 G20 00 00 ‘W3S
00 0 S0 €2000 81000 [3F4 4 80000 b 4 000k 861 v'ee 861 0oL or ‘ueay
oo 0 20 82000 8000 aqd 80000 [ch 44 0001 o9l ooy 9l 000l 0¥ ad
- - - - - - - - - - - a4 VBw gz apung 16wzl
oo 0 90 clooo 5000 Ler 60000 9%S 0001 o9l ooy 9l 000l 0¥ o
oo 0 +'0 €2000 05000 809 80000 8'6¢ 0001 oSl gle Gl 000l 0¥ =l
oo 0 o L€00°0 0y000 209 80000 +'0S 0001 o9l ooy 9l 000l 0¥ v
(%) ) (u) ®) ®) () (B) [T (%) (u) (%) {u) (%) {u) day usuieal)
asueIeaddy jes] MBiepn wbBisps | wbuaT | wbieas | yibus |eAans | eAIAINS aJus pablawg |uoeAnoy paag
feuLouqy aalq Jear pang | jooys jooysg jooy jooy Buipssg | -Biawg ||Ajooosap pajeAnsy
HXQHOS—._E ueay uealn] ueap] ueay ueap] ueay _>«000mw_>_
apesijday 1ad

134

Arewwng ejeq juodpus - 8Z00-LOINY NI

Page 90 of 222



IMAMO01-00428

134

00 £0 £0 £0 £0 00 00 £0 £0 00 £0 W3s
1Z< oL S'6 6 6 1Z< 1Z< ol S'6 1Z< 6 uelps|y
lZ< 0l 0l 0l 3 Lz lZ< 0l 5 1Z< 6 g dey
1Z< ol 6 6 6 LZ> 1Z< 6 ol LZ< 6 o doy
az al al 6 6 Lz 1Z< ol ol 1Z< ol g doy
lZ< 3 3 3 0l 1Z> l1Z< 0l 6 1Z< 6 v dey

a4 7/Bw gg | o4 /Bw gz | 4 Bw gz | o4 1/Bw gz | e4/bwgz | o4 1Bwgg | o4 7/6wgo | o4 Bwgo | o4 1/6ws0

LSbwgy | sbuzie| s 6w t| 516w sH | s Bwes |8 Bwzie| s ybwagy | 5 Bweg |VE VEUOOL]  ISH

{p) awi] asuabiawg ueipapy

Page 91 of 222



IMAMO01-00428

Descriptive Statistics: Monday, April 02, 2018, 11:18:54 AM

Data source: Emergence in 00428_Stats.JNB SD10 Emergence Descr

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.356 0.024 0.012 0.038
100 mg/L BA 4 o] 0.075 0.000 0.000 0.000
0.3 mg/L 4 o] 0331 0.024 0.012 0.038
1.56 mg/L 4 o] 0.331 0.032 0.016 0.050
3.12 mg/L 4 o] 0.206 0.024 0.012 0.038
7.8 mg/L 4 0 0.081 0.013 0.006 0.020
HS-12.8 4 0 0.350 0.020 0.010 0.033
0.3 mg/L2.8 4 0 0.369 0.032 0.016 0.050
1.56 mg/L2.8 4 0 0.325 0.020 0.010 0.033
3.12 mg/L2.8 4 0 0.320 0.014 0.007 0.022
7.8mg/L2.8 4 0 0.200 0.020 0.010 0.033
Column Range Max Min Median 25% 75%
HS-1 0.050 0.375 0.325 0.382 0.338 0.375
100 mg/L BA 0.000 0.075 0.075 0.075 0.075 0.075
0.3 mg/L 0.050 0.350 0.300 0.238 0313 0.350
1.56 mg/L 0.075 0.375 0.300 0.325 0313 0.350
3.12 mg/L 0.050 0.225 0.175 0.213 0.188 0.225
7.8 mg/L 0.025 0.100 0.075 0.075 0.075 0.088
HS-12.8 0.050 0.375 0.325 0.350 0.338 0.362
0.3 mg/L2.8 0.075 0.400 0.325 0.375 0.350 0.388
1.56 mg/L2.8 0.050 0.350 0.300 0.325 0.313 0.338
3.12 mg/L2.8 0.030 0.330 0.300 0.325 0.313 0.328
7.8 mg/L2.8 0.050 0.225 0.175 0.200 0.188 0.213
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 -0.855 -1.289 0.283 0.289 0.863 0.272
100 mg/L BA 0.000 -6.000 0 <0.001 0 <0.001
0.3 mg/L -0.855 -1.289 0.283 0.289 0.863 0.272
1.56 mg/L 1.129 2227 0.329 0.138 0.885 0.406
3.12 mg/L -0.855 -1.289 0.283 0.289 0.863 0.272
7.8 mg/L 2.000 4.000 0.441 0.008 0.83 0.001
HS-12.8 0.000 1.500 0.25 0.432 0.945 0.683
03mg/L2.8 -1.129 2.227 0.329 0.138 0.895 0.408
1.56 mg/L2.8 0.000 1.500 0.25 0.432 0.945 0.683
3.12 mg/L2.8 -1.813 3.483 0.354 0.03 0.773 0.082
7.8mg/L2.8 0.000 1.500 0.25 0.432 0.945 0.683
Column Sum Sum of Squares

HS-1 1.425 0.509

100 mg/L BA 0.3 0.0225

0.3 mg/L 1.325 0.441

1.56 mg/L 1.325 0.442

3.12 mg/L 0.825 0.172

7.8 mg/L 0.325 0.0269

HS-12.8 1.4 0.491

03mg/L2.8 1.475 0.547

1.56 mg/L2.8 1.3 0.424

3.12 mg/L2.8 1.28 0.41

7.8mg/L2.8 0.8 0.161
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One Way Analysis of Variance Monday, April 02, 2018, 11:19:33 AM
Data source: Emergence in 00428_Stats.JNB SD10 Emergence -100 BA ANOVA
Normality Test {Shapiro-Wilk) Failed {P < 0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Monday, April 02, 2018, 11:19:33 AM

Data source: Emergence in 00428 Stats.JNB

Group N Missing Median 25% 75%

HS-1 4 0 0.362 0.331 0.375
0.3 mg/L 4 0 0.338 0.306 0.350
1.56 mg/L 4 0 0.325 0.306 0.362
3.12 mg/L 4 0 0.213 0.181 0.225
7.8 mg/L 4 0 0.075 0.075 0.0938
100 mg/L BA 4 0 0.075 0.075 0.075

H=20.459 with 5 degrees of freedom. (P =0.001)

The differences in the median values among the treatment groups are greater than would be expected by chance;
there is a statistically significant difference (P = 0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparison Diff of Ranks q' P<0.05
100 mg/L BA vs HS-1 66.5 3.325 Yes

7.8 mg/L vs HS-1 62.5 3.125 Yes
3.12 mg/L vs HS-1 40.5 2.025 No
1.56 mg/Lvs HS-1 13 0.65 Do Not Test
0.3 mg/L vs HS-1 12.500 0.625 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.

Page 93 of 222



IMAMO01-00428

One Way Analysis of Variance Monday, April 02, 2018, 11:20:20 AM
Data source: Emergence in 00428 Stats.JNB SD10 Emergence 0.8 ANOV
Normality Test (Shapiro-Wilk)  Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Monday, April 02, 2018, 11:20:20 AM

Data source: Emergence in 00428 Stats.JNB

Group N Missing Median 25% 75%

HS-1 4 0] 0.362 0.331 0.375
0.3 mg/L 4 0] 0.338 0.306 0.350
1.56 mg/L 4 0] 0.325 0.306 0.362
3.12 mg/L 4 0 0.213 0.181 0.225
7.8 mg/L 4 0] 0.075 0.075 0.0938

H =15.687 with 4 degrees of freedom. (P =0.003)

The differences in the median values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =0.003)

To isolate the group or groups that differ from the others use a multiple comparison procedure.
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparison Diff of Ranks q P<0.05
7.8 mg/Lvs HS-1 56.5 3.377 Yes
3.12 mg/Lvs HS-1 40.5 2.420 No
1.56 mg/Lvs HS-1 13 0.777 Do Not Test
0.3 mg/Lvs HS-1 12.500 0.747 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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One Way Analysis of Variance  Monday, April 02, 2018, 11:20:53 AM

Data source: Emergence in 00428 Stats.JNB SD10 Emergence 2.8 ANOV

Normality Test (Shapiro-Wilk) Passed (P=0.110)

Equal Variance Test: Passed (P=0.912)

Group Name N Missing Mean Std Dev SEM
HS-1 2.8 4 0] 0.350 0.0204 0.0102
0.3 mg/L2.8 4 0 0.369 0.0315 0.0157
1.56 mg/L2.8 4 0] 0.325 0.0204 0.0102
3.12 mg/L2.8 4 0 0.320 0.0135 0.00677
7.8 mg/L2.8 4 0] 0.200 0.0204 0.0102
Source of Variation DF SS MsS F P
Between Groups 4 0.0698 0.0174 35.987 <0.001
Residual 15 0.00727 0.000485

Total 19 0.077

The differences in the mean values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =<0.001).

Power of performed test with alpha = 0.050: 1.000
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q P P<0.050
HS-12.8vs. 7.8 mg/L 2.8 0.15 9.637 - Yes
HS-1 2.8 vs. 3.12 mg/L 2.8 0.03 1.927 - No
HS-1 2.8 vs. 1.56 mg/L 2.8 0.025 1.606 - Do Not Test
HS-12.8vs. 0.3 mg/L 2.8 0.019 1.205 -- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's
are greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means
that enclose that comparison. For example, if you had four means sorted in order, and found no difference
between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1and 3 vs.1 (4 vs. 3and 3
vs. 2 are enclosed by 4 vs. 2: 43 2 1). Note that not testing the enclosed means is a procedural rule, and a
result of Do Not Test should be treated as if there is no significant difference between the means, even though
one may appear to exist.
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t-test Monday, April 02, 2018, 11:22:40 AM

Data source: Emergence in 00428 Stats.JNB SD10 Emerg HS-1 0.8v2.8 t-test
Normality Test (Shapiro-Wilk) Passed (P=0.427)

Equal Variance Test: Passed (P=10.537)

Group Name N Missing Mean Std Dev SEM

HS-1 4 0 0.356 0.0239 0.012

HS-1 2.8 4 0 0.35 0.0204 0.0102
Difference 0.00625

t=0.397 with 6 degrees of freedom. (P = 0.705)
95 percent confidence interval for difference of means: -0.0322 to 0.0447

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference

Power of performed test with alpha = 0.050: 0.050
The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 11:24:22 AM

Data source: Emergence in 00428 Stats.JNB SD10 Emerg 0.3 0.8v2.8 t-test
Normality Test (Shapiro-Wilk) Passed (P =0.408)

Equal Variance Test: Passed (P =1.000)

Group Name N Missing Mean Std Dev SEM

0.3 mg/L 4 0 0.331 0.0239 0.012

0.3 mg/L2.8 4 0 0.369 0.0315 0.0157
Difference -0.0375

t=-1.897 with 6 degrees of freedom. (P = 0.107)
95 percent confidence interval for difference of means: -0.0859 to 0.0109

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference

Power of performed test with alpha = 0.050: 0.267
The power of the performed test (0.267) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 11:24:58 AM

Data source: Emergence in 00428 Stats.JNB SD10 Emerg 1.56 0.8v2.8 t-test
Normality Test (Shapiro-Wilk) Passed (P=0.517)

Equal Variance Test: Passed (P=10.670)

Group Name N Missing Mean Std Dev SEM

1.56 mg/L 4 0 0.331 0.0315 0.0157

1.56 mg/L 2.8 4 0 0.325 0.0204 0.0102
Difference 0.0063

t=0.333 with 6 degrees of freedom. (P = 0.750)

95 percent confidence interval for difference of means: -0.0396 to 0.0521

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.750).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 11:25:34 AM

Data source: Emergence in 00428 Stats.JNB SD10 Emerg 3.12 0.8v2.8 t-test
Normality Test (Shapiro-Wilk) Passed (P=0.331)

Equal Variance Test: Passed (P=0.240)

Group Name N Missing Mean Std Dev SEM

3.12 mg/L 4 0 0.206 0.0239 0.012

3.12 mg/L2.8 4 0 0.32 0.0135 0.00677
Difference -0.1140

t=-8.273 with 6 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: -0.147 to -0.0801

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).

Power of performed test with alpha = 0.050: 1.000

Page 99 of 222



IMAMO1-00428

t-test Monday, April 02, 2018, 11:26:00 AM

Data source: Emergence in 00428 Stats.JNB SD10 Emerg 7.8 0.8v2.8 t-test
Normality Test (Shapiro-Wilk) Passed (P=0.374)

Equal Variance Test: Passed (P=10.537)

Group Name N Missing Mean Std Dev SEM

7.8 mg/L 4 0 0.0813 0.0125 0.00625

7.8 mg/L2.8 4 0 0.200 0.0204 0.0102
Difference -0.1190

t=-9.922 with 6 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: -0.148 to -0.0895

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
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t-test Monday, April 02, 2018, 11:26:25 AM

Data source: Emergence in 00428 Stats.JNB SD10 Emerg HS-1vsBA t-test
Normality Test (Shapiro-Wilk) Passed (P =0.089)

Equal Variance Test: Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 11:26:25 AM

Data source: Emergence in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 0.362 0.331 0.375
100 mg/L BA 4 0 0.075 0.075 0.075

Mann-Whitney U Statistic= 0.000
T=26.000 n(small)=4 n(big)=4 P(est.)= 0.020 P{exact)=0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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Descriptive Statistics: Monday, April 02, 2018, 11:52:01 AM

Data source: Phytotoxicity in 00428 Stats.JNB SD10 Phytotox Descr

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.000 0.000 0.000 0.000
0.3 mg/L 4 o] 0.000 0.000 0.000 0.000
1.56 mg/L 4 o] 0.000 0.000 0.000 0.000
3.12 mg/L 4 o] 0.000 0.000 0.000 0.000
7.8 mg/L 4 o] 0.000 0.000 0.000 0.000
HS-12.8 4 0 0.000 0.000 0.000 0.000
03mg/L2.8 4 0 0.000 0.000 0.000 0.000
1.56 mg/L2.8 4 0 0.000 0.000 0.000 0.000
3.12 mg/L2.8 4 0 0.000 0.000 0.000 0.000
7.8mg/L2.8 4 0 0.000 0.000 0.000 0.000
100 mg/L BA 4 0 1.000 0.000 0.000 0.000
Column Range Max Min Median 25% 75%
HS-1 0.000 0.000 0.000 0.000 0.000 0.000
0.3 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
1.56 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
3.12 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
7.8 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
HS-12.8 0.000 0.000 0.000 0.000 0.000 0.000
03 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
1.56 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
3.12 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
7.8 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
100 mg/L BA 0.000 1.000 1.000 1.000 1.000 1.000
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 0.000 -6.000 0 <0.001 0 <0.001
0.3 mg/L 0.000 -6.000 0 <0.001 0 <0.001
1.56 mg/L 0.000 -6.000 0 <0.001 0 <0.001
3.12 mg/L 0.000 -6.000 0 <0.001 0 <0.001
7.8 mg/L 0.000 -6.000 0 <0.001 0 <0.001
HS-12.8 0.000 -6.000 0 <0.001 0 <0.001
0.3mg/L2.8 0.000 -6.000 0 <0.001 0 <0.001
1.56 mg/L2.8 0.000 -6.000 0 <0.001 0 <0.001
3.12 mg/L2.8 0.000 -6.000 o] <0.001 o] <0.001
7.8mg/L2.8 0.000 -6.000 o] <0.001 o] <0.001
100 mg/L BA 0.000 -6.000 o] <0.001 o] <0.001
Column Sum Sum of Squares

HS-1 o] o]

0.3 mg/L 0 0

1.56 mg/L 0 0

3.12 mg/L 0 0

7.8 mg/L 0 0

HS-12.8 o] o]

0.3 mg/L2.8 o] o]

1.56 mg/L2.8 0 0

3.12 mg/L2.8 0 0

7.8 mg/L2.8 0 0

100 mg/L BA 4 4
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One Way Analysis of Variance  Monday, April 02, 2018, 11:52:50 AM
Data source: Phytotoxicity in 00428 Stats.JNB SD10 Phytotox -100 BA ANOVA

Normality Test (Shapiro-Wilk)  Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Monday, April 02, 2018, 11:52:50 AM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0] 0.000 0.000 0.000
0.3 mg/L 4 0] 0.000 0.000 0.000
1.56 mg/L 4 0] 0.000 0.000 0.000
3.12 mg/L 4 0 0.000 0.000 0.000
7.8 mg/L 4 0] 0.000 0.000 0.000
100 mg/L BA 4 0 1.571 1.571 1.571

H =23.000 with 5 degrees of freedom. (P =<0.001)

The differences in the median values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =<0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparison Diff of Ranks q P<0.05
100 mg/L BA vs HS-1 48.000 2.400 No

0.3 mg/Lvs HS-1 0.000 0.000 Do Not Test
1.56 mg/L vs HS-1 0.000 0.000 Do Not Test
3.12 mg/Lvs HS-1 0.000 0.000 Do Not Test
7.8 mg/Lvs HS-1 0.000 0.000 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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One Way Analysis of Variance  Monday, April 02, 2018, 11:53:47 AM
Data source: Phytotoxicity in 00428 Stats.JNB SD10 Phytotox 0.8 ANOVA

Normality Test (Shapiro-Wilk)  Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Monday, April 02, 2018, 11:53:47 AM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0] 0.000 0.000 0.000
0.3 mg/L 4 0] 0.000 0.000 0.000
1.56 mg/L 4 0] 0.000 0.000 0.000
3.12 mg/L 4 0 0.000 0.000 0.000
7.8 mg/L 4 0] 0.000 0.000 0.000

H = 0.000 with 4 degrees of freedom. (P =1.000)

The differences in the median values among the treatment groups are not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically significant
difference (P =1.000)
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One Way Analysis of Variance  Monday, April 02, 2018, 11:54:12 AM
Data source: Phytotoxicity in 00428 Stats.JNB SD10 Phytotox 2.8 ANOVA

Normality Test (Shapiro-Wilk)  Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Monday, April 02, 2018, 11:54:12 AM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-12.8 4 0] 0.000 0.000 0.000
0.3 mg/L2.8 4 0] 0.000 0.000 0.000
1.56 mg/L2.8 4 0] 0.000 0.000 0.000
3.12 mg/L2.8 4 0 0.000 0.000 0.000
7.8 mg/L2.8 4 0] 0.000 0.000 0.000

H = 0.000 with 4 degrees of freedom. (P =1.000)

The differences in the median values among the treatment groups are not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically significant
difference (P =1.000)
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t-test Monday, April 02, 2018, 11:55:28 AM
Data source: Phytotoxicity in 00428 Stats.JNB SD10 Phytotox HS-1vsBA t-test

Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 11:55:28 AM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 0.000 0.000 0.000
100 mg/L BA 4 0 1.571 1.571 1571

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.013 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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Descriptive Statistics: Monday, April 02, 2018, 10:51:38 AM

Data source: ET30in 00428_Stats.JNB SD10 ET30 Descr

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 9.250 0.500 0.250 0.796
100 mg/L BA 4 o] 11.000 0.000 0.000 0.000
0.3 mg/L 4 o] 9.500 0577 0.289 0.919
1.56 mg/L 4 o] 9.750 0.500 0.250 0.796
3.12 mg/L 4 o] 11.000 0.000 0.000 0.000
7.8 mg/L 4 0 11.000 0.000 0.000 0.000
HS-12.8 4 0 S8.250 0.500 0.250 0.796
0.3 mg/L2.8 4 0 S8.250 0.500 0.250 0.796
1.56 mg/L2.8 4 0 9.500 0.577 0.289 0.919
3.12 mg/L2.8 4 0 8.750 0.500 0.250 0.796
7.8mg/L2.8 4 0 11.000 0.000 0.000 0.000
Column Range Max Min Median 25% 75%
HS-1 1.000 10.000 9.000 9.000 9.000 9.500
100 mg/L BA 0.000 11.000 11.000 11.000 11.000 11.000
0.3 mg/L 1.000 10.000 9.000 9.500 9.000 10.000
1.56 mg/L 1.000 10.000 9.000 10.000 9.500 10.000
3.12 mg/L 0.000 11.000 11.000 11.000 11.000 11.000
7.8 mg/L 0.000 11.000 11.000 11.000 11.000 11.000
HS-12.8 1.000 10.000 9.000 9.000 9.000 9.500
0.3 mg/L2.8 1.000 10.000 9.000 9.000 9.000 9.500
1.56 mg/L2.8 1.000 10.000 9.000 9.500 9.000 10.000
3.12 mg/L2.8 1.000 10.000 9.000 10.000 9.500 10.000
7.8 mg/L2.8 0.000 11.000 11.000 11.000 11.000 11.000
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 2.000 4.000 0.441 0.006 0.63 0.001
100 mg/L BA 0.000 -6.000 0 <0.001 0 <0.001
0.3 mg/L 0.000 -6.000 0.307 0.203 0.729 0.024
1.56 mg/L -2.000 4.000 0.441 0.006 0.630 0.001
3.12 mg/L 0.000 -6.000 0.000 <0.001 0.000 <0.001
7.8 mg/L 0.000 -6.000 0 <0.001 0 <0.001
HS-12.8 2.000 4.000 0.441 0.008 0.83 0.001
03mg/L2.8 2.000 4.000 0.441 0.008 0.630 0.001
1.56 mg/L2.8 0.000 -6.000 0.307 0.203 0.729 0.024
3.12 mg/L2.8 -2.000 4.000 0.441 0.008 0.630 0.001
7.8mg/L2.8 0.000 -6.000 0.000 <0.001 0.000 <0.001
Column Sum Sum of Squares

HS-1 37.000 343.000

100 mg/L BA 44.000 484.000

0.3 mg/L 38.000 362.000

1.56 mg/L 39.000 381.000

3.12 mg/L 44.000 484.000

7.8 mg/L 44.000 484.000

HS-12.8 37.000 343.000

03mg/L2.8 37.000 343.000

1.56 mg/L2.8 38.000 362.000

3.12 mg/L2.8 39.000 381.000

7.8mg/L2.8 44.000 484.000
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t-test Monday, April 02, 2018, 11:00:52 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 HS-1 0.8v2.8 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 11:00:52 AM

Data source: ET30in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
HS-12.8 4 0 9.000 9.000 9.750

Mann-Whitney U Statistic= 8.000

T=18.000 n{small)=4 n(big)=4 P(est.)=0.849 P(exact)=1.000

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P = 1.000)
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t-test Monday, April 02, 2018, 11:01:18 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET300.3 0.8v2.8 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.057)

Equal Variance Test: Passed (P =0.356)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 9.500 0.577 0.289
0.3 mg/L2.8 4 0 9.250 0.500 0.250
Difference 0.250

t=0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -0.684 to 1.184

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 11:01:49 AM

Data source: ET30 in 00428_Stats.JNB SD10 ET301.56 0.8v2.8 t-test
Normality Test (Shapiro-Wilk) Passed (P =0.057)

Equal Variance Test: Passed (P=10.356)

Group Name N Missing Mean Std Dev SEM
1.56 mg/L 4 0 9.750 0.500 0.250
1.56 mg/L 2.8 4 0 9.500 0.577 0.289
Difference 0.250

t=0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -0.684 to 1.184

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 11:02:24 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 3.12 0.8v2.8 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 11:02:24 AM

Data source: ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
3.12 mg/L 4 0 11.000 11.000 11.000
3.12mg/L2.8 4 0 10.000 9.250 10.000

Mann-Whitney U Statistic= 0.000
T=26.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)

Page 111 of 222



IMAMO01-00428

t-test Monday, April 02, 2018, 11:02:41 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 7.8 0.8v2.8 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 11:02:41 AM

Data source: ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
7.8 mg/L 4 0 11.000 11.000 11.000
7.8 mg/L2.8 4 0 11.000 11.000 11.000

Mann-Whitney U Statistic= 8.000

T=18.000 n{small)=4 n(big)=4 P(est.)=1.000 P(exact)=1.000

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P = 1.000)
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t-test Monday, April 02, 2018, 10:55:27 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 HS-1vBA t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 10:55:27 AM

Data source: ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
100 mg/L BA 4 0 11.000 11.000 11.000

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Monday, April 02, 2018, 10:56:16 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 HS-1v0.3 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.057)

Equal Variance Test: Passed (P =0.356)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 9.250 0.500 0.250
0.3 mg/L 4 0 9.500 0.577 0.289
Difference -0.250

t=-0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -1.184 to 0.684
The difference in the mean values of the two groups is not great enough to reject the possibility that

the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050
The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 10:56:42 AM

Data source: ET30 in 00428_Stats.JNB SD10 ET30 HS-1v1.56 t-test
Normality Test (Shapiro-Wilk) Passed (P=0.522)

Equal Variance Test: Passed (P =1.000)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 9.250 0.500 0.250
1.56 mg/L 4 0 9.750 0.500 0.250
Difference -0.500

t=-1.414 with 6 degrees of freedom. (P = 0.207)

95 percent confidence interval for difference of means: -1.365 to 0.365

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.207).

Power of performed test with alpha = 0.050: 0.131

The power of the performed test (0.131) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 10:57:08 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 HS-1v3.12 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 10:57:08 AM

Data source: ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
3.12 mg/L 4 0 11.000 11.000 11.000

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Monday, April 02, 2018, 10:57:48 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 HS-1v7.8 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 10:57:48 AM

Data source: ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
7.8 mg/L 4 0 11.000 11.000 11.000

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Monday, April 02, 2018, 10:58:39 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 HS-1 2.8v0.3 2.8
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 10:58:39 AM

Data source: ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-12.8 4 0 9.000 9.000 9.750
0.3 mg/L2.8 4 0 9.000 9.000 9.750

Mann-Whitney U Statistic= 8.000
T=18.000 n{small)=4 n(big)=4 P(est.)=0.849 P(exact)=1.000

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
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t-test Monday, April 02, 2018, 10:59:11 AM

Data source: ET30 in 00428_Stats.JNB SD10 ET30 HS-12.8v1.56 2.8
Normality Test (Shapiro-Wilk) Passed (P =0.057)

Equal Variance Test: Passed (P=10.356)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0 9.250 0.500 0.250
1.56 mg/L 2.8 4 0 9.500 0.577 0.289
Difference -0.250

t=-0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -1.184 to 0.684

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 10:59:35 AM

Data source: ET30 in 00428_Stats.JNB SD10 ET30 HS-12.8v3.12 2.8
Normality Test (Shapiro-Wilk) Passed (P=0.522)

Equal Variance Test: Passed (P =1.000)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0 9.250 0.500 0.250
3.12 mg/L2.8 4 0 9.750 0.500 0.250
Difference -0.500

t=-1.414 with 6 degrees of freedom. (P = 0.207)

95 percent confidence interval for difference of means: -1.365 to 0.365

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.207).

Power of performed test with alpha = 0.050: 0.131

The power of the performed test (0.131) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Monday, April 02, 2018, 11:00:02 AM
Data source: ET30 in 00428 Stats.JNB SD10 ET30 HS-1 2.8v7.8 2.8
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Monday, April 02, 2018, 11:00:02 AM

Data source: ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-12.8 4 0 9.000 9.000 9.750
7.8 mg/L2.8 4 0 11.000 11.000 11.000

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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Descriptive Statistics: Wednesday, April 18, 2018, 11:10:57 AM

Data source: Emergence in 00428_Stats.JNB SD21 Emergence Descr

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.444 0.032 0.016 0.050
0.3 mg/L 4 o] 0.444 0.013 0.006 0.020
1.56 mg/L 4 o] 0.400 0.020 0.010 0.033
3.12 mg/L 4 o] 0.250 0.029 0.014 0.046
7.8 mg/L 4 o] 0.119 0.013 0.006 0.020
HS-12.8 4 0 0.456 0.013 0.006 0.020
03mg/L2.8 4 0 0.463 0.014 0.007 0.023
1.56 mg/L2.8 4 0 0.431 0.013 0.006 0.020
3.12 mg/L2.8 4 0 0.394 0.013 0.008 0.020
7.8mg/L2.8 4 0 0.263 0.025 0.013 0.040
100 mg/L BA 4 0 0.1086 0.024 0.012 0.038
Column Range Max Min Median 25% 75%
HS-1 0.075 0.475 0.400 0.450 0.425 0.463
0.3 mg/L 0.025 0.450 0.425 0.450 0.438 0.450
1.56 mg/L 0.050 0.425 0.375 0.400 0.388 0.412
3.12 mg/L 0.050 0.275 0.225 0.250 0.225 0.275
7.8 mg/L 0.025 0.125 0.100 0.125 0.113 0.125
HS-12.8 0.025 0.475 0.450 0.450 0.450 0.463
03 mg/L2.8 0.025 0.475 0.450 0.463 0.450 0.475
1.56 mg/L2.8 0.025 0.450 0.425 0.425 0.425 0.438
3.12 mg/L2.8 0.025 0.400 0.375 0.400 0.388 0.400
7.8 mg/L2.8 0.050 0.300 0.250 0.250 0.250 0.275
100 mg/L BA 0.050 0.125 0.075 0.113 0.088 0.125
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 -1.129 2227 0.329 0.138 0.885 0.406
0.3 mg/L -2.000 4.000 0.441 0.006 0.63 0.001
1.56 mg/L 0.000 1.500 0.25 0.432 0.945 0.683
3.12 mg/L 0.000 -6.000 0.307 0.203 0.729 0.024
7.8 mg/L -2.000 4.000 0.441 0.006 0.63 0.001
HS-12.8 2.000 4.000 0.441 0.008 0.83 0.001
0.3mg/L2.8 0.000 -6.000 0.307 0.203 0.729 0.024
1.56 mg/L2.8 2.000 4.000 0.441 0.008 0.83 0.001
3.12 mg/L2.8 -2.000 4.000 0.441 0.0086 0.63 0.001
7.8mg/L2.8 2.000 4.000 0.441 0.008 0.83 0.001
100 mg/L BA -0.855 -1.289 0.283 0.289 0.863 0.272
Column Sum Sum of Squares

HS-1 1.775 0.791

0.3 mg/L 1.775 0.788

1.56 mg/L 1.600 0.641

3.12 mg/L 1.000 0.253

7.8 mg/L 0.475 0.0569

HS-12.8 1.825 0.833

0.3 mg/L2.8 1.850 0.856

1.56 mg/L2.8 1.725 0.744

3.12 mg/L2.8 1.575 0.621

7.8 mg/L2.8 1.050 0277

100 mg/L BA 0.425 0.0469
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One Way Analysis of Variance Wednesday, April 18, 2018, 11:18:42 AM

Data source: Emergence in 00428_Stats.JNB SD21 Emergence -100 BA ANOVA

Normality Test {Shapiro-Wilk) Passed {P=0.098)

Equal Variance Test: Passed (P=0.304)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.444 0.0315 0.0157
0.3 mg/L 4 0 0.444 0.0125 0.00625
1.56 mg/L 4 0 0.400 0.0204 0.0102
3.12 mg/L 4 0 0.250 0.0289 0.0144
7.8 mg/L 4 0 0.119 0.0125 0.00625
100 mg/L BA 4 0 0.106 0.0239 0.0120
Source of Variation DF SS Ms F P
Between Groups 5 0.496 0.0992 190.44 <0.001
Residual 18 0.00937  0.000521

Total 23 0.505

The differences in the mean values among the treatment groups are greater than would be expected by chance;
there is a statistically significant difference (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q' P P<0.050
HS-1 vs. 100 mg/L BA 0.338 20.914 -- Yes
HS-1 vs. 7.8 mg/L 0.325 20.14 -- Yes
HS-1 vs. 3.12 mg/L 0.194 12.006 - Yes
HS-1 vs. 1.56 mg/L 0.0437 2711 -- No
HS-1 vs. 0.3 mg/L 0.000 0.000 -- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are
greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between
means 4 vs. 2, then you would not test 4 vs. 3and 3 vs. 2, but still test4 vs. 1and 3vs. 1 (4 vs. 3and 3vs. 2 are
enclosed by 4 vs. 2:4 3 2 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not
Test should be treated as if there is no significant difference between the means, even though one may appear to
exist.
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One Way Analysis of Variance
Data source: Emergence in 00428 Stats.JNB

Normality Test (Shapiro-Wilk)  Passed

Equal Variance Test: Passed

Group Name N
HS-1 4
0.3 mg/L 4
1.56 mg/L 4
3.12 mg/L 4
7.8 mg/L 4
Source of Variation DF
Between Groups 4
Residual 15
Total 19

Wednesday, April 18, 2018, 11:24:25 AM

S$D21 Emergence 0.8 ANOV

(P =0.061)
(P=0.346)

Missing
0

O O OO0

SS

0.327 0.0818
0.00766 0.00051

0.335

Mean
0.444
0.444
0.400
0.250
0.119

MS

Std Dev
0.0315
0.0125
0.0204
0.0289
0.0125

F
160.255

SEM
0.0157
0.00625
0.0102
0.0144
0.0063

<0.001

The differences in the mean values among the treatment groups are greater than would be expected by

chance; there is a statistically significant differ

ence (P=<0.001).

Power of performed test with alpha = 0.050: 1.000

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q

HS-1vs. 7.8 mg/L 0.325 20.344
HS-1 vs. 3.12 mg/L 0.194 12.128
HS-1 vs. 1.56 mg/L 0.0437 2.739
HS-1 vs. 0.3 mg/L 0.000 0.000

P<0.050

Yes
Yes
Yes
No

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's
are greater or less than the critical values of .05 and .01.
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One Way Analysis of Variance = Wednesday, April 18, 2018, 11:26:33 AM
Data source: Emergence in 00428 Stats.JNB S$D21 Emergence 2.8 ANOV

Normality Test (Shapiro-Wilk) Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, April 18, 2018, 11:26:33 AM

Data source: Emergence in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-12.8 4 0] 0.450 0.450 0.469
0.3 mg/L2.8 4 0] 0.463 0.450 0.475
1.56 mg/L2.8 4 0] 0.425 0.425 0.444
3.12 mg/L2.8 4 0 0.400 0.381 0.400
7.8 mg/L2.8 4 0] 0.250 0.250 0.287

H =17.318 with 4 degrees of freedom. (P =0.002)

The differences in the median values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =0.002)

To isolate the group or groups that differ from the others use a multiple comparison procedure.
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparison Diff of Ranks q P<0.05
7.8 mg/L2.8vs HS5-12.8 52.500 3.137 Yes
3.12 mg/L2.8vs HS-12.8 36.500 2.181 No
1.56 mg/L 2.8 vs HS-12.8 18.000 1.076 Do Not Test
0.3 mg/L2.8vs HS-12.8 4.500 0.269 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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t-test Wednesday, April 18, 2018, 11:50:51 AM
Data source: Emergence in 00428 Stats.JNB S$D21 Emerg HS-1 0.8v2.8 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.416)

Equal Variance Test: Passed (P =0.390)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.444 0.0315 0.0157
HS-1 2.8 4 0 0.456 0.0125 0.00625
Difference -0.0125

t=-0.739 with 6 degrees of freedom. (P = 0.488)

95 percent confidence interval for difference of means: -0.0539 to 0.0289

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.488).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Wednesday, April 18, 2018,11:51:39 AM
Data source: Emergence in 00428 Stats.JNB SD21 Emerg 0.3 0.8v2.8 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.057)

Equal Variance Test: Passed (P =0.356)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 0.444 0.0125  0.00625
0.3 mg/L2.8 4 0 0.463 0.0144 0.00722
Difference -0.0188

t=-1.964 with 6 degrees of freedom. (P = 0.097)

95 percent confidence interval for difference of means: -0.0421 to 0.00461

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.097).

Power of performed test with alpha = 0.050: 0.289

The power of the performed test (0.289) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Wednesday, April 18, 2018,11:52:16 AM

Data source: Emergence in 00428 Stats.JNB SD21 Emerg 1.56 0.8v2.8 t-test
Normality Test (Shapiro-Wilk) Passed (P=0.374)

Equal Variance Test: Passed (P=10.537)

Group Name N Missing Mean Std Dev SEM

1.56 mg/L 4 0 0.4 0.0204 0.0102

1.56 mg/L 2.8 4 0 0.431 0.0125 0.00625
Difference -0.0313

t=-2.611 with 6 degrees of freedom. (P = 0.040)
95 percent confidence interval for difference of means: -0.0605 to -0.00197

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.040).

Power of performed test with alpha = 0.050: 0.523
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t-test Wednesday, April 18, 2018,11:53:35 AM
Data source: Emergence in 00428 Stats.JNB SD21 Emerg 3.12 0.8v2.8 t-test
Normality Test (Shapiro-Wilk)  Passed (P=0.113)

Equal Variance Test: Failed (P <0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Wednesday, April 18, 2018, 11:53:35 AM

Data source: Emergence in 00428 Stats.JNB

Group N Missing Median 25% 75%
3.12 mg/L 4 0 0.25 0.225 0.275
3.12 mg/L2.8 4 0 0.400 0.381 0.400

Mann-Whitney U Statistic= 0.000
T=10.000 n(small)=4 n(big)=4 P(est.)= 0.025 P{exact)=0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Wednesday, April 18, 2018, 11:54:05 AM
Data source: Emergence in 00428 Stats.JNB SD21 Emerg 7.8 0.8v2.8 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.071)

Equal Variance Test: Passed (P=0.670)

Group Name N Missing Mean Std Dev SEM
7.8 mg/L 4 0 0.119 0.0125  0.00625
7.8 mg/L2.8 4 0 0.263 0.0250 0.0125
Difference -0.1440

t=-10.286 with 6 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: -0.178 to -0.110

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
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t-test Wednesday, April 18, 2018, 11:54:33 AM
Data source: Emergence in 00428 Stats.JNB SD21 Emerg HS-1vsBA t-test

Normality Test (Shapiro-Wilk)  Passed (P =0.408)

Equal Variance Test: Passed (P =1.000)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.444 0.0315 0.0157
100 mg/L BA 4 0 0.106 0.0239 0.012
Difference 0.337

t=17.076 with 6 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: 0.289 to 0.386

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
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Descriptive Statistics: Wednesday, April 18, 2018, 1:33:25 PM

Data source: Phytotoxicity in 00428_Stats.JNB SD21 Phytotox Descr

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.000 0.000 0.000 0.000
0.3 mg/L 4 o] 0.000 0.000 0.000 0.000
1.56 mg/L 4 o] 0.000 0.000 0.000 0.000
3.12 mg/L 4 o] 0.000 0.000 0.000 0.000
7.8 mg/L 4 o] 0.000 0.000 0.000 0.000
HS-12.8 4 0 0.000 0.000 0.000 0.000
03mg/L2.8 4 0 0.000 0.000 0.000 0.000
1.56 mg/L2.8 4 0 0.000 0.000 0.000 0.000
3.12 mg/L2.8 4 0 0.000 0.000 0.000 0.000
7.8mg/L2.8 4 0 0.000 0.000 0.000 0.000
100 mg/L BA 4 0 1.000 0.000 0.000 0.000
Column Range Max Min Median 25% 75%
HS-1 0.000 0.000 0.000 0.000 0.000 0.000
0.3 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
1.56 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
3.12 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
7.8 mg/L 0.000 0.000 0.000 0.000 0.000 0.000
HS-12.8 0.000 0.000 0.000 0.000 0.000 0.000
03 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
1.56 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
3.12 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
7.8 mg/L2.8 0.000 0.000 0.000 0.000 0.000 0.000
100 mg/L BA 0.000 1.000 1.000 1.000 1.000 1.000
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 0.000 -6.000 0 <0.001 0 <0.001
0.3 mg/L 0.000 -6.000 0 <0.001 0 <0.001
1.56 mg/L 0.000 -6.000 0 <0.001 0 <0.001
3.12 mg/L 0.000 -6.000 0 <0.001 0 <0.001
7.8 mg/L 0.000 -6.000 0 <0.001 0 <0.001
HS-12.8 0.000 -6.000 0 <0.001 0 <0.001
0.3mg/L2.8 0.000 -6.000 0 <0.001 0 <0.001
1.56 mg/L2.8 0.000 -6.000 0 <0.001 0 <0.001
3.12 mg/L2.8 0.000 -6.000 o] <0.001 o] <0.001
7.8mg/L2.8 0.000 -6.000 o] <0.001 o] <0.001
100 mg/L BA 0.000 -6.000 o] <0.001 o] <0.001
Column Sum Sum of Squares

HS-1 o] o]

0.3 mg/L 0 0

1.56 mg/L 0 0

3.12 mg/L 0 0

7.8 mg/L 0 0

HS-12.8 o] o]

0.3 mg/L2.8 o] o]

1.56 mg/L2.8 0 0

3.12 mg/L2.8 0 0

7.8 mg/L2.8 0 0

100 mg/L BA 4 4
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One Way Analysis of Variance = Wednesday, April 18, 2018, 1:34:32 PM
Data source: Phytotoxicity in 00428 Stats.JNB SD21 Phytotox -100 BA ANOVA

Normality Test (Shapiro-Wilk)  Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, April 18, 2018, 1:34:32 PM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0] 0.000 0.000 0.000
0.3 mg/L 4 0] 0.000 0.000 0.000
1.56 mg/L 4 0] 0.000 0.000 0.000
3.12 mg/L 4 0 0.000 0.000 0.000
7.8 mg/L 4 0] 0.000 0.000 0.000
100 mg/L BA 4 0 1.571 1.571 1.571

H =23.000 with 5 degrees of freedom. (P =<0.001)

The differences in the median values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =<0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparison Diff of Ranks q P<0.05
100 mg/L BA vs HS-1 48.000 2.400 No

0.3 mg/Lvs HS-1 0.000 0.000 Do Not Test
1.56 mg/Lvs HS-1 0.000 0.000 Do Not Test
3.12 mg/Lvs HS-1 0.000 0.000 Do Not Test
7.8 mg/Lvs HS-1 0.000 0.000 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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One Way Analysis of Variance = Wednesday, April 18, 2018, 1:37:09 PM
Data source: Phytotoxicity in 00428 Stats.JNB SD21 Phytotox 0.8 ANOVA

Normality Test (Shapiro-Wilk)  Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, April 18, 2018, 1:37:09 PM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0] 0.000 0.000 0.000
0.3 mg/L 4 0] 0.000 0.000 0.000
1.56 mg/L 4 0] 0.000 0.000 0.000
3.12 mg/L 4 0 0.000 0.000 0.000
7.8 mg/L 4 0] 0.000 0.000 0.000

H = 0.000 with 4 degrees of freedom. (P =1.000)

The differences in the median values among the treatment groups are not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically significant
difference (P =1.000)
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One Way Analysis of Variance = Wednesday, April 18, 2018, 1:37:45 PM
Data source: Phytotoxicity in 00428 Stats.JNB SD21 Phytotox 2.8 ANOVA

Normality Test (Shapiro-Wilk)  Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Wednesday, April 18, 2018, 1:37:45 PM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-12.8 4 0] 0.000 0.000 0.000
0.3 mg/L2.8 4 0] 0.000 0.000 0.000
1.56 mg/L2.8 4 0] 0.000 0.000 0.000
3.12 mg/L2.8 4 0 0.000 0.000 0.000
7.8 mg/L2.8 4 0] 0.000 0.000 0.000

H = 0.000 with 4 degrees of freedom. (P =1.000)

The differences in the median values among the treatment groups are not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically significant
difference (P =1.000)
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t-test Wednesday, April 18,2018, 1:38:26 PM
Data source: Phytotoxicity in 00428 Stats.JNB SD21 Phytotox HS-1vsBA t-test

Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Wednesday, April 18, 2018, 1:38:26 PM

Data source: Phytotoxicity in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 0.000 0.000 0.000
100 mg/L BA 4 0 1.571 1.571 1571

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.013 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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Descriptive Statistics: Thursday, June 14, 2018, 3:42:56 PM

Data source: Roct Length in 00428_Stats.JNB SD21 Root Length Descriptive

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 32.948 1.165 0.583 1.854
0.3 mg/L 4 o] 41.642 6.246 3.123 9.939
1.56 mg/L 4 o] 50.928 8114 4.057 12911
3.12 mg/L 4 o] 44,156 6.115 3.057 9.730
7.8 mg/L 4 o] 38.647 8.741 4371 13.910
HS-12.8 4 0 39.795 4.717 2359 7.506
03mg/L2.8 4 0 47.835 7.010 3.505 11.154
1.56 mg/L2.8 4 0 46.370 5.644 2.822 8.981
3.12 mg/L2.8 4 0 47.343 6.497 3.248 10.338
7.8mg/L2.8 4 0 34.464 1.735 0.867 2.761
100 mg/L BA 4 0 31.417 7.069 3.535 11.248
Column Range Max Min Median 25% 75%
HS-1 2.511 34.220 31.709 32.931 31.981 33.915
0.3 mg/L 14.805 48.174 33.268 42.513 37.199 46.085
1.56 mg/L 15.842 58.743 41.901 51.533 44,114 57.741
3.12 mg/L 13.533 53.171 39.638 41.908 40.551 47.761
7.8 mg/L 20.437 49.849 29.412 37.663 32.100 45.194
HS-12.8 10.564 45.960 35.296 38.911 36.164 43.425
03 mg/L2.8 16.899 57.222 40.223 46.897 43.240 52.430
1.56 mg/L2.8 11.846 54.683 42.837 43.981 42.841 49.900
3.12 mg/L2.8 14.807 54.594 39.787 47.496 42.188 52.499
7.8 mg/L2.8 4.206 36.575 32.369 34.456 33.261 35.667
100 mg/L BA 16.533 40.115 23.581 30.987 26.034 36.801
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 0.047 -3.745 0.225 0.542 0.935 0.621
0.3 mg/L -0.752 0.817 0.211 0.596 0.973 0.857
1.56 mg/L -0.199 -4.303 0.263 0374 0.897 0.414
3.12 mg/L 1.793 3.386 0.366 0.065 0.796 0.095
7.8 mg/L 0.567 -0.224 0.171 0.699 0.982 0.912
HS-12.8 0.808 -0.789 0.228 0.528 0.939 0.85
0.3mg/L2.8 0.771 1.628 0.261 0.382 0.954 0.743
1.56 mg/L2.8 1.796 3.205 0.338 0.118 0.759 0.047
3.12 mg/L2.8 -0.103 -1.956 0.181 0.682 0.981 0.9086
7.8mg/L2.8 0.027 0.902 0.182 0.679 0.991 0.9863
100 mg/L BA 0.303 -0.706 0.161 0.708 0.992 0.967
Column Sum Sum of Squares

HS-1 131.79 4346.244

0.3 mg/L 166.567 7053.185

1.56 mg/L 203.711 10572.033

3.12 mg/L 176.625 7911.308

7.8 mg/L 154.587 6203.54

HS-12.8 159.18 6401.291

0.3 mg/L2.8 191.340 9300.122

1.56 mg/L2.8 185.481 8696.42

3.12 mg/L2.8 185.374 S092.224

7.8 mg/L2.8 137.856 4760.12

100 mg/L BA 125.669 4098.102
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One Way Analysis of Variance Thursday, June 14, 2018, 3:51:22 PM

Data source: Root Length in 00428_Stats.JNB SD21 Root Length -100 BA ANOVA

Normality Test {Shapiro-Wilk) Passed {P=0.456)

Equal Variance Test: Passed (P=0.251)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 32.948 1.1650 0.5830
0.3 mg/L 4 0 41.642 6.2460 3.12300
1.56 mg/L 4 0 50.928 8.1140 4.0570
3.12 mg/L 4 0 44.156 6.1150 3.0570
7.8 mg/L 4 0 38.647 8.7410 4.37100
100 mg/L BA 4 0 31.417 7.0690 3.5350
Source of Variation DF SS MS F P
Between Groups 5 1058.418 211.684 4.704 0.006
Residual 18 809.954 44.997

Total 23 1868.372

The differences in the mean values among the treatment groups are greater than would be expected by chance;
there is a statistically significant difference (P = 0.006).

Power of performed test with alpha = 0.050: 0.834

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q' P P<0.050
HS-1 vs. 1.56 mg/L 17.98 3.791 - Yes
HS-1 vs. 3.12 mg/L 11.209 2.363 - No
HS-1 vs. 0.3 mg/L 8.694 1.833 -- Do Not Test
HS-1 vs. 7.8 mg/L 5.699 1.202 -- Do Not Test
HS-1 vs. 100 mg/L BA 1.530 0.323 -- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are
greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between
means 4 vs. 2, then you would not test 4 vs. 3and 3 vs. 2, but still test4 vs. 1and 3vs. 1 (4 vs. 3and 3vs. 2 are
enclosed by 4 vs. 2:4 3 2 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not
Test should be treated as if there is no significant difference between the means, even though one may appear to
exist.

Page 138 of 222



IMAMO01-00428

One Way Analysis of Variance Thursday, June 14, 2018, 3:52:55 PM

Data source: Root Length in 00428 Stats.JNB SD21 Root Length 0.8 ANOVA

Normality Test (Shapiro-Wilk)  Passed (P=0.667)

Equal Variance Test: Passed (P=0.194)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0] 32.948 1.1650 0.5830
0.3 mg/L 4 0 41.642 6.2460 3.12300
1.56 mg/L 4 0] 50.928 8.1140 4.0570
3.12 mg/L 4 0 44.156 6.1150 3.0570
7.8 mg/L 4 0] 38.647 8.7410 4.3710
Source of Variation DF SS MsS F P
Between Groups 4 708.432 177.108 4.025 0.021
Residual 15 660.037 44.002

Total 19 1368.469

The differences in the mean values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =0.021).

Power of performed test with alpha = 0.050: 0.657
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q P P<0.050
HS-1 vs. 1.56 mg/L 17.98 3.833 -- Yes
HS-1 vs. 3.12 mg/L 11.209 2.390 - No
HS-1 vs. 0.3 mg/L 8.694 1.854 - Do Not Test
HS-1 vs. 7.8 mg/L 5.699 1.215 - Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's
are greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means
that enclose that comparison. For example, if you had four means sorted in order, and found no difference
between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1and 3 vs. 1 (4 vs. 3and 3
vs. 2 are enclosed by 4 vs. 2: 4 3 2 1). Note that not testing the enclosed means is a procedural rule, and a
result of Do Not Test should be treated as if there is no significant difference between the means, even though
one may appear to exist.
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One Way Analysis of Variance Thursday, June 14, 2018, 3:54:14 PM

Data source: Root Length in 00428 Stats.JNB SD21 Root Length 2.8 ANOVA

Normality Test (Shapiro-Wilk)  Passed (P =0.305)

Equal Variance Test: Passed (P =0.555)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0] 39.795 4.717 2.359
0.3 mg/L2.8 4 0 47.835 7.010 3.505
1.56 mg/L2.8 4 0] 46.370 5.644 2.822
3.12 mg/L2.8 4 0 47.343 6.497 3.248
7.8 mg/L2.8 4 0] 34.464 1.735 0.867
Source of Variation DF SS MsS F P
Between Groups 4 546.422 136.606 4.601 0.013
Residual 15 445.381 29.692

Total 19 991.803

The differences in the mean values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =0.013).

Power of performed test with alpha = 0.050: 0.744
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q P P<0.050
HS-12.8vs.0.3mg/L2.8 8.040 2.087 - No
HS-1 2.8 vs. 3.12 mg/L 2.8 7.549 1.959 - Do Not Test
HS-1 2.8 vs. 1.56 mg/L 2.8 6.575 1.707 - Do Not Test
HS-12.8vs. 7.8 mg/L 2.8 5.331 1.384 -- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's
are greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means
that enclose that comparison. For example, if you had four means sorted in order, and found no difference
between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1and 3 vs. 1 (4 vs. 3and 3
vs. 2 are enclosed by 4 vs. 2: 4 3 2 1). Note that not testing the enclosed means is a procedural rule, and a
result of Do Not Test should be treated as if there is no significant difference between the means, even though
one may appear to exist.
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t-test Thursday, June 14, 2018, 3:55:11 PM
Data source: Root Length in 00428 Stats.JNB S$D21 Root Leng HS-1 0.8v2.8 t-t

Normality Test (Shapiro-Wilk)  Passed (P =0.670)

Equal Variance Test: Passed (P =0.070)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 32.948 1.165 0.583
HS-1 2.8 4 0 39.795 4.717 2.359
Difference -6.847

t=-2.818 with 6 degrees of freedom. (P = 0.030)
95 percent confidence interval for difference of means: -12.792 to -0.903

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.030).

Power of performed test with alpha = 0.050: 0.598
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t-test Thursday, June 14, 2018, 3:56:02 PM
Data source: Root Length in 00428 Stats.JNB S$D21 Root Leng 0.3 0.8v2.8 t-te

Normality Test (Shapiro-Wilk)  Passed (P=0.721)

Equal Variance Test: Passed (P=0.961)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 41.642 6.246 3.123
0.3 mg/L2.8 4 0 47.835 7.01 3.505
Difference -6.1930

t=-1.319 with 6 degrees of freedom. (P = 0.235)

95 percent confidence interval for difference of means: -17.680 to 5.293

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.235).

Power of performed test with alpha = 0.050: 0.109

The power of the performed test (0.109) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 3:56:31 PM
Data source: Root Length in 00428 Stats.JNB S$D21 Root Leng 1.56 0.8v2.8 t-t

Normality Test (Shapiro-Wilk)  Passed (P=0.253)

Equal Variance Test: Passed (P =0.255)

Group Name N Missing Mean Std Dev SEM
1.56 mg/L 4 0 50.928 8.114 4.057
1.56 mg/L 2.8 4 0 46.37 5.644 2.822
Difference 4.5570

t=0.922 with 6 degrees of freedom. (P = 0.392)

95 percent confidence interval for difference of means: -7.535 to 16.650

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.392).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 3:57:13 PM
Data source: Root Length in 00428 Stats.JNB S$D21 Root Leng 3.12 0.8v2.8 t-t

Normality Test (Shapiro-Wilk)  Passed (P =0.425)

Equal Variance Test: Passed (P=0.612)

Group Name N Missing Mean Std Dev SEM
3.12 mg/L 4 0 44.156 6.115 3.057
3.12 mg/L2.8 4 0 47.343 6.497 3.248
Difference -3.1870

t=-0.714 with 6 degrees of freedom. (P = 0.502)

95 percent confidence interval for difference of means: -14.103 to 7.728

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.502).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 3:57:46 PM
Data source: Root Length in 00428 Stats.JNB S$D21 Root Leng 7.8 0.8v2.8 t-te

Normality Test (Shapiro-Wilk)  Passed (P=0.637)

Equal Variance Test: Passed (P=0.061)

Group Name N Missing Mean Std Dev SEM
7.8 mg/L 4 0 38.647 8.741 4.371
7.8 mg/L2.8 4 0 34.464 1.7350 0.867
Difference 4.1830

t=0.939 with 6 degrees of freedom. (P = 0.384)

95 percent confidence interval for difference of means: -6.721 to 15.086

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.384).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 3:58:13 PM
Data source: Root Length in 00428 Stats.JNB SD21 Root Leng HS-1vsBA t-test
Normality Test (Shapiro-Wilk)  Passed (P=0.721)

Equal Variance Test: Failed (P <0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 14, 2018, 3:58:13 PM

Data source: Root Length in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 32931 31.845 34.067
100 mg/L BA 4 0 30.987 24.808 38.458

Mann-Whitney U Statistic= 6.000
T=20.000 n(small)=4 n(big)=4 P(est.)= 0.665 P{exact)=0.686

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P =0.686)
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Descriptive Statistics: Thursday, June 14, 2018, 3:42:15 PM

Data source: Root Weight in 00428_Stats./NB SD21 Root Weight Descriptive

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.001 0.000 0.000 0.000
0.3 mg/L 4 o] 0.001 0.000 0.000 0.000
1.56 mg/L 4 o] 0.001 0.000 0.000 0.000
3.12 mg/L 4 o] 0.001 0.000 0.000 0.000
7.8 mg/L 4 o] 0.001 0.000 0.000 0.000
HS-12.8 4 0 0.001 0.000 0.000 0.000
03mg/L2.8 4 0 0.001 0.000 0.000 0.000
1.56 mg/L2.8 4 0 0.001 0.000 0.000 0.000
3.12 mg/L2.8 4 0 0.001 0.000 0.000 0.000
7.8mg/L2.8 4 0 0.001 0.000 0.000 0.000
100 mg/L BA 4 0 0.001 0.000 0.000 0.001
Column Range Max Min Median 25% 75%
HS-1 0.000 0.001 0.001 0.001 0.001 0.001
0.3 mg/L 0.000 0.001 0.001 0.001 0.001 0.001
1.56 mg/L 0.000 0.001 0.001 0.001 0.001 0.001
3.12 mg/L 0.000 0.001 0.001 0.001 0.001 0.001
7.8 mg/L 0.000 0.001 0.001 0.001 0.001 0.001
HS-12.8 0.000 0.001 0.001 0.001 0.001 0.001
03 mg/L2.8 0.000 0.001 0.001 0.001 0.001 0.001
1.56 mg/L2.8 0.000 0.001 0.001 0.001 0.001 0.001
3.12 mg/L2.8 0.000 0.001 0.001 0.001 0.001 0.001
7.8 mg/L2.8 0.000 0.001 0.001 0.001 0.001 0.001
100 mg/L BA 0.001 0.002 0.001 0.001 0.001 0.001
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 0.554 -1.179 0.204 0.618 0.968 0.827
0.3 mg/L -0.060 0.633 0.17 0.7 0.996 0.985
1.56 mg/L 1.179 1.850 0.27 0.342 0.928 0.581
3.12 mg/L -1.628 2.935 0.335 0.123 0.846 0.213
7.8 mg/L 0.989 0376 0.205 0.617 0.941 0.661
HS-12.8 -0.218 1.526 0.264 0.288 0.943 0.873
0.3mg/L2.8 0.544 -1.062 0.199 0.638 0.971 0.849
1.56 mg/L2.8 -2.000 4.000 0.441 0.008 0.83 0.001
3.12 mg/L2.8 1.836 3.528 0.383 0.041 0.775 0.065
7.8mg/L2.8 -0.782 -0.693 0.219 0.585 0.948 0.704
100 mg/L BA 1.952 3.852 0.411 0.017 0.711 0.018
Column Sum Sum of Squares

HS-1 0.00318 0.00000254

0.3 mg/L 0.00411 0.00000427

1.56 mg/L 0.003 0.00000184

3.12 mg/L 0.004 0.00000317

7.8 mg/L 0.00329 0.00000277

HS-12.8 0.00352 0.00000312

0.3 mg/L2.8 0.004 0.0000034

1.56 mg/L2.8 0.00315 0.00000248

3.12 mg/L2.8 0.0032 0.00000258

7.8 mg/L2.8 0.003 0.0000022

100 mg/L BA 0.00329 0.00000342
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One Way Analysis of Variance Thursday, June 14, 2018, 3:59:33 PM
Data source: Root Weight in 00428_Stats.JNB SD21 Root Weight -100 BA ANOVA

Normality Test {Shapiro-Wilk) Failed {P < 0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Thursday, June 14, 2018, 3:59:33 PM

Data source: Root Weight in 00428 Stats.JNB

Group N Missing Median 25% 75%

HS-1 4 0 0.000790 0.000750 0.000849
0.3 mg/L 4 0 0.00103 0.000900 0.00115
1.56 mg/L 4 0 0.000672 0.000654 0.000708
3.12 mg/L 4 0 0.000921 0.000766 0.000967
7.8 mg/L 4 0 0.000790 0.000695 0.000979
100 mg/L BA 4 0 0.000610 0.000540 0.00132

H=10.930 with 5 degrees of freedom. (P =0.053)

The differences in the median values among the treatment groups are not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P =
0.053)
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One Way Analysis of Variance Thursday, June 14, 2018, 4:.01:11 PM

Data source: Root Weight in 00428_Stats.JNB SD21 Root Weight 0.8 ANOVA

Normality Test (Shapiro-Wilk) Passed (P =0.609)

Equal Variance Test: Passed (P=0.332)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.000796 0.0000515 0.0000258
0.3 mg/L 4 0 0.00103 0.000131 0.0000656
1.56 mg/L 4 0 0.000678 0.0000293 0.0000146
3.12 mg/L 4 0 0.000885 0.000115 0.0000573
7.8 mg/L 4 0 0.000821 0.000151 0.0000755
Source of Variation DF SS MS F P
Between Groups 4 2.61E-07 6.53E-08 5.758 0.005
Residual 15 1.7E-07 1.13E-08

Total 19 4.31E-07

The differences in the mean values among the treatment groups are greater than would be expected by chance;
there is a statistically significant difference (P =0.005).

Power of performed test with alpha = 0.050: 0.868
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q' P P<0.050
HS-1vs. 0.3 mg/L 0.00023 3.059 -- Yes
HS-1 vs. 1.56 mg/L 0.000118 1.569 - No
HS-1vs. 3.12 mg/L 0.0000885 1.176 -- Do Not Test
HS-1vs. 7.8 mg/L 0.000 0.334 - Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are
greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means
that enclose that comparison. For example, if you had four means sorted in order, and found no difference
between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1and 3 vs. 1 (4 vs. 3and 3
vs. 2 are enclosed by 4 vs. 2: 43 2 1). Note that not testing the enclosed means is a procedural rule, and a result
of Do Not Test should be treated as if there is no significant difference between the means, even though one may
appear to exist.
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One Way Analysis of Variance Thursday, June 14, 2018, 4:02:19 PM

Data source: Root Weight in 00428_Stats.JNB SD21 Root Weight 2.8 ANOVA

Normality Test {Shapiro-Wilk) Passed {P=0.347)

Equal Variance Test: Passed (P=0.167)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0 0.000881 0.0000724 0.0000362
0.3mg/L2.8 4 0 0.000920 0.0000678 0.0000339
1.56 mg/L 2.8 4 0 0.000787 2.45E-06 0.00000123
3.12mg/L 2.8 4 0 0.000801 0.0000625 0.0000313
7.8mg/L2.8 4 0 0.000735 0.000111 0.0000557
Source of Variation DF SS Ms F P
Between Groups 4 8.83E-08 2.21E-08 4.218 0.017
Residual 15 7.85E-08 0.000

Total 19 1.67E-07

The differences in the mean values among the treatment groups are greater than would be expected by chance;
there is a statistically significant difference (P = 0.017).

Power of performed test with alpha = 0.050: 0.688

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q' P P<0.050
HS-12.8vs. 7.8 mg/L 2.8 0.000 2.84 - Yes
HS-1 2.8 vs. 1.56 mg/L 2.8 0.000 1.831 -- No
HS-1 2.8 vs. 3.12 mg/L 2.8 0.000 1.553 - Do Not Test
HS-12.8vs. 0.3 mg/L 2.8 0.000 0.760 - Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are
greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between
means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test4 vs. 1and 3vs. 1 {4 vs. 3and 3vs. 2 are
enclosed by 4 vs. 2:4 3 2 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not
Test should be treated as if there is no significant difference between the means, even though one may appear to
exist.
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t-test Thursday, June 14, 2018, 4:10:50 PM
Data source: Root Weight in 00428 Stats.JNB SD21 Root Weight HS-1 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P=0.921)

Equal Variance Test: Passed (P =0.885)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.000796 5.15E-05 2.58E-05
HS-1 2.8 4 0 0.000881 7.24E-05 3.62E-05
Difference -8.5E-05

t=-1.904 with 6 degrees of freedom. (P = 0.106)

95 percent confidence interval for difference of means: -0.000193 to 0.0000241

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.106).

Power of performed test with alpha = 0.050: 0.269

The power of the performed test (0.269) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:11:33 PM
Data source: Root Weight in 00428 Stats.JNB SD21 Root Weight 0.3 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P =0.995)

Equal Variance Test: Passed (P =0.360)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 0.00103 0.000131 6.56E-05
0.3 mg/L2.8 4 0 0.00092 6.78E-05 3.39E-05
Difference 0.000107

t=1.446 with 6 degrees of freedom. (P = 0.198)

95 percent confidence interval for difference of means: -0.0000740 to 0.000288

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.198).

Power of performed test with alpha = 0.050: 0.138

The power of the performed test (0.138) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:11:57 PM
Data source: Root Weight in 00428 Stats.JNB SD21 Root Weight 1.56 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P =0.069)

Equal Variance Test: Passed (P=0.117)

Group Name N Missing Mean Std Dev SEM
1.56 mg/L 4 0 0.000678 2.93E-05 1.46E-05
1.56 mg/L 2.8 4 0 0.000787 2.45E-06 1.23E-06
Difference -0.0001

t=-7.417 with 6 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: -0.000145 to -0.0000731

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
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t-test Thursday, June 14, 2018, 4:15:28 PM
Data source: Root Weight in 00428 Stats.JNB SD21 Root Weight 3.12 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P=0.397)

Equal Variance Test: Passed (P=0.528)

Group Name N Missing Mean Std Dev SEM
3.12 mg/L 4 0 0.000885 0.000115 5.73E-05
3.12 mg/L2.8 4 0 0.000801 6.25E-05 3.13E-05
Difference 0.0001

t=1.278 with 6 degrees of freedom. (P = 0.249)

95 percent confidence interval for difference of means: -0.0000763 to 0.000243

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.249).

Power of performed test with alpha = 0.050: 0.100

The power of the performed test {(0.100) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:15:49 PM
Data source: Root Weight in 00428 Stats.JNB SD21 Root Weight 7.8 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P=0.756)

Equal Variance Test: Passed (P=0.637)

Group Name N Missing Mean Std Dev SEM
7.8 mg/L 4 0 0.000821 0.000151 7.55E-05
7.8 mg/L2.8 4 0 0.001 0.0001  5.57E-05
Difference 0.0001

t=0.915 with 6 degrees of freedom. (P = 0.396)

95 percent confidence interval for difference of means: -0.000144 to 0.000315

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.396).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:16:15 PM
Data source: Root Weight in 00428 Stats.JNB SD21 Root Weight HS-1vsBA t

Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 14, 2018, 4:16:15 PM

Data source: Root Weight in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 0.00079 0.00075 0.000849
100 mg/L BA 4 0 0.00061 0.00054 0.00132

Mann-Whitney U Statistic= 4.000

T=22.000 n{small)=4 n(big)=4 P(est.)=0.312 P(exact)=0.343

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P =0.343)
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Descriptive Statistics:

Data source: Shoot Length in 00428 _Stats./NB

Column

HS-1

0.3 mg/L
1.56 mg/L
3.12 mg/L
7.8 mg/L
HS-12.8

0.3 mg/L2.8
1.56 mg/L2.8
3.12 mg/L2.8
7.8mg/L2.8
100 mg/L BA

Column

HS-1

0.3 mg/L
1.56 mg/L
3.12 mg/L
7.8 mg/L
HS-12.8

0.3 mg/L2.8
1.56 mg/L2.8
312 mg/L2.8
7.8 mg/L2.8
100 mg/L BA

Column

HS-1

0.3 mg/L
1.56 mg/L
3.12 mg/L
7.8 mg/L
HS-12.8

0.3 mg/L2.8
1.56 mg/L2.8
3.12 mg/L2.8
7.8mg/L2.8
100 mg/L BA

Column

HS-1

0.3 mg/L
1.56 mg/L
3.12 mg/L
7.8 mg/L
HS-12.8
03mg/L2.8
1.56 mg/L2.8
3.12 mg/L2.8
7.8mg/L2.8
100 mg/L BA

Size
4

EoRE R TG R I R R

Range
3.858
17.551
16.203
8.654
15.671
20.685
21.817
23.634
8.682
15.195
4.921

Skewness
0.030
1.146
-1.291
0.483
1.227
-0.514
1.964
-0.793
-0.352
0.283
-0.970

Sum
150.619
139.235
208.260
197.537
104.144
203.496
178.885
211.447
188.434
159.435

77.819

Missing
0

O 0O 0 000 OO0 OO O

Max
39.5986
45.934
58.221
54.369
35.939
60.359
60.313
62.439
50.775
47.835
21.570

Kurtosis
-2.421
0.247
1377
-3.104
0.728
0.110
3.881
-1318
-4.000
-0.923
2.009

Sum of Squares

5680.323
5045.263
10997.877
9806.126
2865.261
10582.508
8326.08

11530.339
8932.942
6482.655
1526.537

Thursday, June 14, 2018, 3:41:45 PM

Mean
37.655
34.809
52.065
49.384
26.036
50.874
44.721
52.862
47.108
39.859
19.455

Min
35.738
28.283
42.018
45.715
20.269
39.673
38.495
38.804
42.093
32.640
16.650

K-S Dist.

0.188
0.259
0.244
0.273
0.244
0.173
0.408
0.253
0.294
0.166
0.303

Std Dev
1.713
8.138
7.183
4,119
7.159
8.754
10.426
10.845
4325
6.526
2.049

Median
37.642
32.45%9
54.011
48.727
23.968
51.732
40.039
55.102
47.783
39.480
19.799

K-S Prob.

0.668
0.394
0.457
0.333
0.457
0.895
0.019
0.42
0.246
0.704
0.217
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SD21 Shoot Length Descriptive

Std. Error
0.857
4.069
3.591
2.060
3.580
4377
5213
5.422
2.162
3.263
1.024

25%
36.278
28.741
46.992
46.010
20.801
44.428
39.047
44.368
43.497
34.849
18.188

Swilk w
0.972
0.874
0.902
0.896
0.882
0.987
0.703
0.915
0.855
0.99
0.921

C.l. of Mean
2.726
12.949
11.430
6.555
11.392
13929
16.590
17.257
6.881
10.384
3.260

75%
39.032
40.876
57.139
52.759
31.271
57.320
50.396
61.356
50.720
44.869
20.722

swilk Prob
0.856
0.315
0.441
0.411
0.347
0.943
0.013
0.507
0.242
0.96
0.545
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One Way Analysis of Variance Thursday, June 14, 2018, 4:18:13 PM

Data source: Shoot Length in 00428 _Stats.JNB SD21 Shoot Length -100 BA ANOVA

Normality Test {Shapiro-Wilk) Passed {P=0.806)

Equal Variance Test: Passed (P=0.267)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 37.655 1.7130 0.8570
0.3 mg/L 4 0 34.809 8.1380 4.06900
1.56 mg/L 4 0 52.065 7.1830 3.5910
3.12 mg/L 4 0 49.384 4.1190 2.0600
7.8 mg/L 4 0 26.036 7.1590 3.58000
100 mg/L BA 4 0 19.455 2.0490 1.0240
Source of Variation DF SS MS F P
Between Groups 5 3249.921 649.984 20.188 <0.001
Residual 18 579.548 32.197

Total 23 3829.469

The differences in the mean values among the treatment groups are greater than would be expected by chance;
there is a statistically significant difference (P = <0.001).

Power of performed test with alpha = 0.050: 1.000

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q' P P<0.050
HS-1 vs. 100 mg/L BA 18.2 4.536 - Yes
HS-1 vs. 1.56 mg/L 14.41 3.592 - Yes
HS-1 vs. 3.12 mg/L 11.73 2.923 - Yes
HS-1vs. 7.8 mg/L 11.619 2.896 - Yes
HS-1 vs. 0.3 mg/L 2.846 0.709 - No

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are
greater or less than the critical values of .05 and .01.
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One Way Analysis of Variance Thursday, June 14, 2018, 4:18:45 PM

Data source: Shoot Length in 00428 Stats.JNB S$D21 Shoot Length 0.8 ANOVA

Normality Test (Shapiro-Wilk)  Passed (P =0.905)

Equal Variance Test: Passed (P=0.439)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0] 37.655 1.7130 0.8570
0.3 mg/L 4 0 34.809 8.1380 4.06900
1.56 mg/L 4 0] 52.065 7.1830 3.5910
3.12 mg/L 4 0 49.384 4.1190 2.0600
7.8 mg/L 4 0] 26.036 7.1590 3.5800
Source of Variation DF SS MsS F P
Between Groups 4 1844.296  461.074 12.199 <0.001
Residual 15 566.956 37.797

Total 19 2411.252

The differences in the mean values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =<0.001).

Power of performed test with alpha = 0.050: 0.999
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q P P<0.050
HS-1 vs. 1.56 mg/L 14.41 3.315 -- Yes
HS-1 vs. 3.12 mg/L 11.73 2.698 - No
HS-1vs. 7.8 mg/L 11.619 2.673 -- Do Not Test
HS-1 vs. 0.3 mg/L 2.846 0.655 - Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's
are greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means
that enclose that comparison. For example, if you had four means sorted in order, and found no difference
between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1and 3 vs. 1 (4 vs. 3and 3
vs. 2 are enclosed by 4 vs. 2: 4 3 2 1). Note that not testing the enclosed means is a procedural rule, and a
result of Do Not Test should be treated as if there is no significant difference between the means, even though
one may appear to exist.
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One Way Analysis of Variance  Thursday, June 14, 2018, 4:19:06 PM

Data source: Shoot Length in 00428 Stats.JNB S$D21 Shoot Length 2.8 ANOVA

Normality Test (Shapiro-Wilk) Passed (P =0.894)

Equal Variance Test: Passed (P=0.793)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0] 50.874 8.754 4.377
0.3 mg/L2.8 4 0 44.721 10.4260 5.2130
1.56 mg/L2.8 4 0] 52.862 10.845 5.422
3.12 mg/L2.8 4 0 47.108 4.3250 2.16200
7.8 mg/L2.8 4 0] 39.859 6.526 3.263
Source of Variation DF SS MsS F P
Between Groups 4 422.134 105.534 1.449 0.267
Residual 15 1092.677 72.845

Total 19 1514.812

The differences in the mean values among the treatment groups are not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P =
0.267).

Power of performed test with alpha = 0.050: 0.125
The power of the performed test (0.125) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative
results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:19:25 PM
Data source: Shoot Length in 00428 Stats.JNB SD21 Shoot Leng HS-1 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P=0.551)

Equal Variance Test: Passed (P=0.077)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 37.655 1.713 0.857
HS-1 2.8 4 0 50.874 8.754 4.377
Difference -13.219

t=-2.964 with 6 degrees of freedom. (P = 0.025)
95 percent confidence interval for difference of means: -24.132 to -2.306

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.025).

Power of performed test with alpha = 0.050: 0.648
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t-test Thursday, June 14, 2018, 4:19:54 PM
Data source: Shoot Length in 00428 Stats.JNB SD21 Shoot Leng 0.3 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 14, 2018, 4:19:54 PM

Data source: Shoot Length in 00428 Stats.JNB

Group N Missing Median 25% 75%
0.3 mg/L 4 0 32.459 28.562 43.405
0.3 mg/L2.8 4 0 40.039 38.771 55.354

Mann-Whitney U Statistic= 3.000

T=13.000 n{small)=4 n(big)=4 P(est.)=0.194 P(exact)=0.200

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P =0.200)
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t-test Thursday, June 14, 2018, 4:20:15 PM
Data source: Shoot Length in 00428 Stats.JNB SD21 Shoot Leng 1.56 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P=0.454)

Equal Variance Test: Passed (P=0.373)

Group Name N Missing Mean Std Dev SEM
1.56 mg/L 4 0 52.065 7.183 3.591
1.56 mg/L 2.8 4 0 52.862 10.845 5.422
Difference -0.7970

t=-0.123 with 6 degrees of freedom. (P = 0.906)

95 percent confidence interval for difference of means: -16.711 to 15.118

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.906).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:20:37 PM
Data source: Shoot Length in 00428 Stats.JNB SD21 Shoot Leng 3.12 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P=0.232)

Equal Variance Test: Passed (P=0.827)

Group Name N Missing Mean Std Dev SEM
3.12 mg/L 4 0 49.384 4119 2.06
3.12 mg/L2.8 4 0 47.108 4.325 2.162
Difference 2.2760

t=0.762 with 6 degrees of freedom. (P = 0.475)

95 percent confidence interval for difference of means: -5.032 to 9.583

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.475).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:21:06 PM
Data source: Shoot Length in 00428 Stats.JNB SD21 Shoot Leng 7.8 0.8v2.8 t

Normality Test (Shapiro-Wilk)  Passed (P=0.416)

Equal Variance Test: Passed (P=0.937)

Group Name N Missing Mean Std Dev SEM
7.8 mg/L 4 0 26.036 7.159 3.58
7.8 mg/L2.8 4 0 39.859 6.5260 3.263
Difference -13.8230

t=-2.854 with 6 degrees of freedom. (P = 0.029)
95 percent confidence interval for difference of means: -25.675 to -1.971

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.029).

Power of performed test with alpha = 0.050: 0.610
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t-test Thursday, June 14, 2018, 4:21:27 PM
Data source: Shoot Length in 00428 Stats.JNB SD21 Shoot Leng HS-1vsBA t

Normality Test (Shapiro-Wilk)  Passed (P=0.653)

Equal Variance Test: Passed (P =0.896)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 37.655 1.713 0.857
100 mg/L BA 4 0 19.455 2.049 1.024
Difference 18.200

t=13.630 with 6 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: 14.933 to 21.467

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
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Descriptive Statistics: Thursday, June 14, 2018, 3:40:56 PM

Data source: Shoot Weight in 00428_Stats.JNB SD21 Shoot Weight Descriptive

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.004 0.001 0.000 0.001
0.3 mg/L 4 o] 0.003 0.000 0.000 0.001
1.56 mg/L 4 o] 0.006 0.001 0.000 0.001
3.12 mg/L 4 o] 0.004 0.001 0.001 0.002
7.8 mg/L 4 o] 0.002 0.001 0.000 0.001
HS-12.8 4 0 0.005 0.001 0.000 0.001
03mg/L2.8 4 0 0.004 0.001 0.000 0.001
1.56 mg/L2.8 4 0 0.004 0.001 0.001 0.002
3.12 mg/L2.8 4 0 0.005 0.001 0.000 0.001
7.8mg/L2.8 4 0 0.003 0.000 0.000 0.000
100 mg/L BA 4 0 0.002 0.001 0.000 0.001
Column Range Max Min Median 25% 75%
HS-1 0.001 0.004 0.003 0.004 0.003 0.004
0.3 mg/L 0.001 0.004 0.003 0.003 0.003 0.004
1.56 mg/L 0.002 0.006 0.004 0.008 0.005 0.008
3.12 mg/L 0.002 0.005 0.003 0.004 0.003 0.005
7.8 mg/L 0.001 0.003 0.001 0.002 0.002 0.002
HS-12.8 0.001 0.005 0.004 0.005 0.004 0.005
03 mg/L2.8 0.002 0.005 0.003 0.004 0.003 0.004
1.56 mg/L2.8 0.003 0.005 0.003 0.004 0.003 0.005
3.12 mg/L2.8 0.001 0.005 0.004 0.005 0.004 0.005
7.8 mg/L2.8 0.001 0.003 0.003 0.003 0.003 0.003
100 mg/L BA 0.002 0.003 0.001 0.002 0.001 0.002
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 1.077 0.022 0.249 0.438 0.896 0.41
0.3 mg/L 1.715 3.221 0.362 0.072 0.817 0.136
1.56 mg/L -0.917 -0.578 0.241 0.472 0.919 0.534
3.12 mg/L -0.157 -5.009 0.289 0.268 0.847 0.216
7.8 mg/L -0.052 1.109 0.197 0.641 0.985 0.931
HS-12.8 -0.210 -4.784 0.296 0.24 0.84 0.198
0.3mg/L2.8 0.594 0.889 0.209 0.601 0.981 0.908
1.56 mg/L2.8 0.700 1.131 0.225 0.54 0.973 0.857
3.12 mg/L2.8 -1.314 1.708 0.26 0.387 0.907 0.465
7.8mg/L2.8 0.238 -3.393 0.237 0.488 0.935 0.827
100 mg/L BA 1.541 2.632 0.313 0.183 0.868 0.289
Column Sum Sum of Squares

HS-1 0.015 0.0000568

0.3 mg/L 0.0137 0.0000472

1.56 mg/L 0.022 0.000125

3.12 mg/L 0.016 0.0000675

7.8 mg/L 0.00806 0.0000172

HS-12.8 0.0183 0.0000847

0.3 mg/L2.8 0.015 0.0000572

1.56 mg/L2.8 0.0161 0.0000688

3.12 mg/L2.8 0.019 0.0000913

7.8 mg/L2.8 0.013 0.0000409

100 mg/L BA 0.00775 0.0000166

Page 167 of 222



IMAMO01-00428

One Way Analysis of Variance  Thursday, June 14, 2018, 4:22:47 PM

Data source: Shoot Weight in 00428_Stats.JNB SD21 Shoot Weight -100 BA ANOVA

Normality Test (Shapiro-Wilk) Passed {P=0.352)

Equal Variance Test: Passed (P=0.109)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.003740 0.000533  0.000267
0.3 mg/L 4 0 0.003420  0.000410 0.000205
1.56 mg/L 4 0 0.005530  0.000895 0.000448
3.12 mg/L 4 0 0.003970 0.001220 0.000609
7.8 mg/L 4 0 0.002010 0Q.000567  0.000284
100 mg/L BA 4 0 0.001940 0.000714  0.000357
Source of Variation DF SS MS F P
Between Groups 5 0.0000361 7.21E-06 12,122 <0.001
Residual 18 0.0000107 5.95E-07

Total 23 0.0000468

The differences in the mean values among the treatment groups are greater than would be expected
by chance; there is a statistically significant difference (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q' P P<0.050
HS-1 vs. 100 mg/L BA 0.0018 3.301 - Yes
HS-1 vs. 1.56 mg/L 0.00179 3.281 - Yes
HS-1 vs. 7.8 mg/L 0.00172 3.16 - Yes
HS-1vs. 0.3 mg/L 0.000322 0.59 - No
HS-1 vs. 3.12 mg/L 0.00023 0.423 -- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting
that the P's are greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between
two means that enclose that comparison. For example, if you had four means sorted in order, and
found no difference between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4
vs. land 3vs. 1 {4 vs. 3and 3vs. 2 are enclosed by 4 vs. 2: 4 3 2 1). Note that not testing the
enclosed means is a procedural rule, and a result of Do Not Test should be treated as if there is no
significant difference between the means, even though one may appear to exist.
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One Way Analysis of Variance  Thursday, June 14, 2018, 4:24:09 PM

Data source: Shoot Weight in 00428_Stats.JNB SD21 Shoot Weight 0.8 ANOVA
Normality Test (Shapiro-Wilk)  Passed (P =0.530)

Equal Variance Test: Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks Thursday, June 14, 2018, 4:24:09 PM

Data source: Shoot Weight in 00428 Stats.JNB

Group N Missing Median 25% 75%

HS-1 4 0] 0.00360 0.00332  0.00430
0.3 mg/L 4 0 0.00328 0.00313 0.00384
1.56 mg/L 4 0] 0.00573 0.00459  0.00627
3.12 mg/L 4 0 0.00407 0.00280 0.00504
7.8 mg/L 4 0 0.00202 0.00148  0.00255

H =13.257 with 4 degrees of freedom. (P =0.010)

The differences in the median values among the treatment groups are greater than would be expected by
chance; there is a statistically significant difference (P =0.010)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparison Diff of Ranks q P<0.05
7.8 mg/Lvs HS-1 36.000 2.151 No
1.56 mg/Lvs HS-1 24.000 1.434 Do Not Test
0.3 mg/Lvs HS-1 10.000 0.598 Do Not Test
3.12 mg/Lvs HS-1 3.000 0.179 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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One Way Analysis of Variance  Thursday, June 14, 2018, 4:24:44 PM

Data source: Shoot Weight in 00428_Stats.JNB SD21 Shoot Weight 2.8 ANOVA

Normality Test (Shapiro-Wilk) Passed (P=0.984)

Equal Variance Test: Passed (P=0.360)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0] 0.004560  0.000695  0.000348
0.3 mg/L2.8 4 0 0.003740  0.000643 0.000321
1.56 mg/L2.8 4 0] 0.004040 0.001100 0.000549
3.12 mg/L2.8 4 0 0.004760  0.000542 0.000271
7.8 mg/L2.8 4 0] 0.003190 0.000239  0.000119
Source of Variation DF SS MsS F P
Between Groups 4 6.37E-06 1.59E-06 3.251 0.042
Residual 15 7.35E-06 0.000

Total 19 0.0000137

The differences in the mean values among the treatment groups are greater than would be expected
by chance; there is a statistically significant difference (P =0.042).

Power of performed test with alpha = 0.050: 0.512
Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor:

Comparison Diff of Means q P P<0.050
HS-12.8vs. 7.8 mg/L 2.8 0.001 2.771 - Yes
HS-1 2.8 vs. 0.3 mg/L 2.8 0.001 1.664 - No
HS-1 2.8 vs. 1.56 mg/L 2.8 0.001 1.062 - Do Not Test
HS-1 2.8 vs. 3.12 mg/L 2.8 0.000 0.388 -- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting
that the P's are greater or less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between
two means that enclose that comparison. For example, if you had four means sorted in order, and
found no difference between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4
vs.1land 3vs. 1 (4vs. 3and 3 vs. 2 are enclosed by 4 vs. 2: 4 32 1). Note that not testing the
enclosed means is a procedural rule, and a result of Do Not Test should be treated as if there is no
significant difference between the means, even though one may appear to exist.
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t-test Thursday, June 14, 2018, 4:25:03 PM
Data source: Shoot Weight in 00428 Stats.JNB SD21 Shoot Weight HS-1 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.214)

Equal Variance Test: Passed (P=0.326)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.00374 0.000533 0.000267
HS-1 2.8 4 0 0.00456 0.000695 0.000348
Difference -0.00083

t=-1.882 with 6 degrees of freedom. (P = 0.109)

95 percent confidence interval for difference of means: -0.00190 to 0.000247

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.109).

Power of performed test with alpha = 0.050: 0.262

The power of the performed test (0.262) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:25:32 PM
Data source: Shoot Weight in 00428 Stats.JNB SD21 Shoot Weight 0.3 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P =0.508)

Equal Variance Test: Passed (P =0.444)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 0.00342  0.00041 0.000205
0.3 mg/L2.8 4 0 0.00374 0.000643 0.000321
Difference -0.0003

t=-0.848 with 6 degrees of freedom. (P = 0.429)

95 percent confidence interval for difference of means: -0.00126 to 0.000609

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.429).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:25:51 PM
Data source: Shoot Weight in 00428 Stats.JNB SD21 Shoot Weight 1.56 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P =0.740)

Equal Variance Test: Passed (P=0.863)

Group Name N Missing Mean Std Dev SEM
1.56 mg/L 4 0 0.00553 0.000895 0.000448
1.56 mg/L 2.8 4 0 0.00404 0.0011 0.000549
Difference 0.0015

t=2.105 with 6 degrees of freedom. (P = 0.080)

95 percent confidence interval for difference of means: -0.000242 to 0.00322

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.080).

Power of performed test with alpha = 0.050: 0.338

The power of the performed test (0.338) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:26:17 PM
Data source: Shoot Weight in 00428 Stats.JNB SD21 Shoot Weight 3.12 0.8v2.8
Normality Test (Shapiro-Wilk)  Passed (P =0.596)

Equal Variance Test: Failed (P <0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 14, 2018, 4:26:17 PM

Data source: Shoot Weight in 00428 Stats.JNB

Group N Missing Median 25% 75%
3.12 mg/L 4 0 0.00407  0.0028  0.00504
3.12 mg/L2.8 4 0 0.005 0.00419 0.005

Mann-Whitney U Statistic= 5.000

T=15.000 n(small)=4 n(big)=4 P(est.)= 0.470 P{exact)=0.486
The difference in the median values between the two groups is not great enough to exclude the

possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P =0.486)
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t-test Thursday, June 14, 2018, 4:26:42 PM
Data source: Shoot Weight in 00428 Stats.JNB SD21 Shoot Weight 7.8 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P =0.959)

Equal Variance Test: Passed (P=0.336)

Group Name N Missing Mean Std Dev SEM
7.8 mg/L 4 0 0.00201 0.000567 0.000284
7.8 mg/L2.8 4 0 0.003 0.0002 0.000119
Difference -0.0012

t=-3.824 with 6 degrees of freedom. (P = 0.009)
95 percent confidence interval for difference of means: -0.00193 to -0.000424

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.009).

Power of performed test with alpha = 0.050: 0.874
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t-test Thursday, June 14, 2018, 4:27:09 PM
Data source: Shoot Weight in 00428 Stats.JNB SD21 Shoot Weight HS-1vsBA t

Normality Test (Shapiro-Wilk)  Passed (P=0.156)

Equal Variance Test: Passed (P =0.860)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.00374 0.000533 0.000267
100 mg/L BA 4 0 0.002 0.000714 0.000357
Difference 0.002

t=4.041 with 6 degrees of freedom. (P = 0.007)
95 percent confidence interval for difference of means: 0.000710 to 0.00289

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.007).

Power of performed test with alpha = 0.050: 0.909
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Descriptive Statistics: Thursday, June 14, 2018, 3:40:02 PM

Data source: Leaf Weight in 00428 _Stats.JNB SD21 Leaf Weight Descriptive

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.002 0.000 0.000 0.001
0.3 mg/L 4 o] 0.002 0.001 0.001 0.002
1.56 mg/L 4 o] 0.002 0.001 0.001 0.002
3.12 mg/L 4 o] 0.002 0.001 0.000 0.001
7.8 mg/L 4 o] 0.001 0.001 0.000 0.001
HS-12.8 4 0 0.002 0.001 0.000 0.001
03mg/L2.8 4 0 0.002 0.001 0.001 0.002
1.56 mg/L2.8 4 0 0.003 0.001 0.001 0.002
3.12 mg/L2.8 4 0 0.002 0.001 0.000 0.001
7.8mg/L2.8 3 0 0.002 0.001 0.001 0.003
100 mg/L BA 4 0 0.001 0.000 0.000 0.001
Column Range Max Min Median 25% 75%
HS-1 0.001 0.002 0.001 0.002 0.001 0.002
0.3 mg/L 0.003 0.004 0.001 0.002 0.001 0.003
1.56 mg/L 0.003 0.004 0.001 0.002 0.001 0.003
3.12 mg/L 0.002 0.003 0.001 0.002 0.001 0.003
7.8 mg/L 0.001 0.002 0.001 0.002 0.001 0.002
HS-12.8 0.002 0.003 0.001 0.002 0.001 0.002
03 mg/L2.8 0.002 0.003 0.001 0.002 0.001 0.003
1.56 mg/L2.8 0.003 0.005 0.002 0.002 0.002 0.004
3.12 mg/L2.8 0.002 0.003 0.001 0.003 0.002 0.003
7.8 mg/L2.8 0.003 0.004 0.001 0.001 0.001 0.003
100 mg/L BA 0.001 0.002 0.001 0.001 0.001 0.001
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 0.071 -1.647 0.17 0.701 0.986 0.939
0.3 mg/L 0.519 -1.827 0.223 0.548 0.955 0.746
1.56 mg/L 1.685 3.182 0.371 0.057 0.8186 0.134
3.12 mg/L -0.862 -0.028 0.202 0.625 0.953 0.734
7.8 mg/L -1.770 3.121 0.333 0.127 0.787 0.081
HS-12.8 0.335 1.285 0.225 0.54 0.978 0.88
0.3mg/L2.8 0.973 -0.106 0.227 0.532 0.928 0.581
1.56 mg/L2.8 1.686 2.828 0.316 0.173 0.819 0.142
3.12 mg/L2.8 -1.085 0.860 0.221 0.558 0.935 0.624
7.8mg/L2.8 1.514 - 0.322 0.241 0.88 0.323
100 mg/L BA -0.976 -0.634 0.289 0.247 0.877 0.328
Column Sum Sum of Squares

HS-1 0.00666 0.0000115

0.3 mg/L 0.00834 0.0000218

1.56 mg/L 0.009 0.0000242

3.12 mg/L 0.008 0.0000182

7.8 mg/L 0.00595 0.00000971

HS-12.8 0.00639 0.0000123

0.3 mg/L2.8 0.007 0.0000165

1.56 mg/L2.8 0.0107 0.0000346

3.12 mg/L2.8 0.00925 0.0000236

7.8 mg/L2.8 0.006 0.0000149

100 mg/L BA 0.00473 0.00000606
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One Way Analysis of Variance Thursday, June 14, 2018, 4:28:30 PM

Data source: Leaf Weight in 00428_Stats.JNB SD21 Leaf Weight -100 BA ANOVA
Normality Test {Shapiro-Wilk) Passed {P=0.359)

Equal Variance Test: Passed (P=0.462)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.00166 0.0004 0.0002
0.3 mg/L 4 0 0.002 0.0012 0.00061
1.56 mg/L 4 0 0.002 0.0013 0.0007
3.12 mg/L 4 0 0.002 0.0009 0.0005
7.8 mg/L 4 0 0.001 0.0005 0.00027
100 mg/L BA 4 0 0.001 0.0004 0.0002
Source of Variation DF SS MS F P
Between Groups 5 2.99E-06 5.99E-07 0.773 0.582
Residual 18 0.0000139 7.75E-07

Total 23 0.0000169

The differences in the mean values among the treatment groups are not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P =
0.582).

Power of performed test with alpha = 0.050: 0.050
The power of the performed test {(0.050} is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative
results should be interpreted cautiously.
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One Way Analysis of Variance  Thursday, June 14, 2018, 4:28:55 PM

Data source: Leaf Weight in 00428 _Stats.JNB SD21 Leaf Weight 0.8 ANOVA

Normality Test (Shapiro-Wilk) Passed (P=0.480Q)

Equal Variance Test: Passed (P=0.520)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0] 0.00166 0.0004 0.0002
0.3 mg/L 4 0 0.002 0.0012 0.00061
1.56 mg/L 4 0] 0.002 0.0013 0.0007
3.12 mg/L 4 0 0.002 0.0009 0.0005
7.8 mg/L 4 0] 0.001 0.0005 0.0003
Source of Variation DF SS MsS F P
Between Groups 4 1.37E-06 3.43E-07 0.382 0.818
Residual 15 0.0000135 8.98E-07

Total 19 0.0000148

The differences in the mean values among the treatment groups are not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P =
0.818).

Power of performed test with alpha = 0.050: 0.050
The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative
results should be interpreted cautiously.
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One Way Analysis of Variance  Thursday, June 14, 2018, 4:29:28 PM

Data source: Leaf Weightin 00428 Stats.JNB

Normality Test (Shapiro-Wilk) Passed
Equal Variance Test: Passed
Group Name N
HS-12.8 4
0.3 mg/L2.8 4
1.56 mg/L2.8 4
3.12 mg/L2.8 4
7.8 mg/L2.8 3
Source of Variation DF
Between Groups 4
Residual 14
Total 18

SD21 Leaf Weight 2.8 ANOVA

(P =0.101)
(P =0.816)

Missing
0.000000
0.000000
0.000000
0.000000
0.000000

SS
2.86E-06
0.0000174
0.0000202

Mean
0.001600
0.001830
0.002670
0.002310
0.001920

MS
7.16E-07
0.000

Std Dev
0.000839
0.001020
0.001430
0.000850
0.001390

F
0.578

SEM
0.000420
0.000511
0.000713
0.000425
0.000800

P
0.684

The differences in the mean values among the treatment groups are not great enough to exclude the

possibility that the difference is due to random sampling variability; there is not a statistically

significant difference (P =0.684).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test (0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:30:08 PM
Data source: Leaf Weightin 00428 Stats.JNB SD21 Leaf Weight HS-1 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.952)

Equal Variance Test: Passed (P=0.378)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.00166 0.000374 0.000187
HS-1 2.8 4 0 0.0016 0.000839 0.00042
Difference 6.62E-05

t=0.144 with 6 degrees of freedom. (P = 0.890)

95 percent confidence interval for difference of means: -0.00106 to 0.00119

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.890).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:30:29 PM
Data source: Leaf Weightin 00428 Stats.JNB SD21 Leaf Weight 0.3 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P =0.306)

Equal Variance Test: Passed (P=0.628)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 0.00208 0.00122 0.000609
0.3 mg/L2.8 4 0 0.00183 0.00102 0.000511
Difference 0.0003

t=0.318 with 6 degrees of freedom. (P = 0.761)

95 percent confidence interval for difference of means: -0.00169 to 0.00220

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.761).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:31:54 PM
Data source: Leaf Weightin 00428 Stats.JNB SD21 Leaf Weight 1.56 0.8v2.8

Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 14, 2018, 4:31:54 PM

Data source: Leaf Weightin 00428 Stats.JNB

Group N Missing Median 25% 75%
1.56 mg/L 4 0 0.00175 0.00127 0.00352
1.56 mg/L2.8 4 0 0.00215 0.00169 0.00417

Mann-Whitney U Statistic= 5.000

T=15.000 n{small)=4 n(big)=4 P(est.)=0.470 P(exact)= 0.486

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P =0.486)
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t-test Thursday, June 14, 2018, 4:32:27 PM
Data source: Leaf Weightin 00428 Stats.JNB SD21 Leaf Weight 3.12 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.185)

Equal Variance Test: Passed (P=0.836)

Group Name N Missing Mean Std Dev SEM
3.12 mg/L 4 0 0.00198 0.000924 0.000462
3.12 mg/L2.8 4 0 0.00231 0.00085 0.000425
Difference -0.0003

t=-0.536 with 6 degrees of freedom. (P = 0.611)

95 percent confidence interval for difference of means: -0.00187 to 0.00120

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.611).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:32:45 PM
Data source: Leaf Weightin 00428 Stats.JNB SD21 Leaf Weight 7.8 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P =0.546)

Equal Variance Test: Passed (P=0.189)

Group Name N Missing Mean Std Dev SEM
7.8 mg/L 4 0 0.00149 0.000536 0.000268
7.8 mg/L2.8 3 0 0.002 0.0014 0.0008
Difference -0.0004

t=-0.587 with 5 degrees of freedom. (P = 0.583)

95 percent confidence interval for difference of means: -0.00234 to 0.00147

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.583).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 14, 2018, 4:33:18 PM
Data source: Leaf Weightin 00428 Stats.JNB SD21 Leaf Weight HS-1vsBA

Normality Test (Shapiro-Wilk)  Passed (P=0.521)

Equal Variance Test: Passed (P=0.932)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.00166 0.000374 0.000187
100 mg/L BA 4 0 0.001 0.000399 0.000199
Difference 0.000483

t=1.767 with 6 degrees of freedom. (P = 0.128)

95 percent confidence interval for difference of means: -0.000186 to 0.00115

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.128).

Power of performed test with alpha = 0.050: 0.226

The power of the performed test (0.226) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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Descriptive Statistics: Thursday, June 21, 2018, 11:59:59 AM

Data source: Leaf Number in 00428_Stats.JNB SD21 Leaf Number Descriptive

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 0.941 0.258 0.129 0.410
0.3 mg/L 4 o] 0.752 0.522 0.261 0.831
1.56 mg/L 4 o] 0524 0.285 0.143 0.454
3.12 mg/L 4 o] 0.427 0.186 0.093 0.296
7.8 mg/L 4 o] 0.313 0.193 0.097 0.307
HS-12.8 4 0 0.463 0.184 0.092 0.293
03mg/L2.8 4 0 0.757 0.525 0.262 0.835
1.56 mg/L2.8 4 0 1.244 0.601 0.300 0.956
3.12 mg/L2.8 4 0 0.475 0.228 0.114 0.363
7.8mg/L2.8 4 0 0.196 0.1856 0.093 0.296
100 mg/L BA 4 0 0.479 0.299 0.150 0.476
Column Range Max Min Median 25% 75%
HS-1 0.590 1313 0.722 0.864 0.778 1.104
0.3 mg/L 1.046 1.222 0.176 0.806 0.310 1.194
1.56 mg/L 0.629 0.941 0.313 0421 0.344 0.704
3.12 mg/L 0.444 0.667 0.222 0.409 0.293 0.561
7.8 mg/L 0.400 0.600 0.200 0.225 0.200 0.425
HS-12.8 0.354 0.632 0.278 0.472 0.306 0.621
03 mg/L2.8 1.158 1.316 0.158 0.778 0.329 1.186
1.56 mg/L2.8 1.412 2.000 0.588 1.194 0.794 1.694
3.12 mg/L2.8 0.500 0.688 0.188 0.512 0.294 0.656
7.8 mg/L2.8 0.400 0.400 0.000 0.192 0.042 0.350
100 mg/L BA 0.600 0.800 0.200 0.458 0.225 0.733
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 1.540 2.707 0.321 0.16 0.867 0.284
0.3 mg/L -0.213 -4.678 0.286 0.278 0.859 0.258
1.56 mg/L 1.715 3.009 0.329 0.136 0.819 0.141
3.12 mg/L 0.517 0.548 0.191 0.66 0.987 0.94
7.8 mg/L 1.914 3.680 0377 0.048 0.717 0.018
HS-12.8 -0.068 -5.489 0.289 0.267 0.825 0.155
0.3mg/L2.8 -0.146 -3.015 0.215 0.58 0.955 0.745
1.56 mg/L2.8 0.424 -0.295 0.158 0.71 0.99 0.957
3.12 mg/L2.8 -0.631 -1.892 0.245 0.456 0.931 0.601
7.8mg/L2.8 0.074 -3.744 0.228 0.53 0.934 0.817
100 mg/L BA 0.145 -4.904 0.278 0.31 0.864 0.275
Column Sum Sum of Squares

HS-1 3.763 3.739

0.3 mg/L 3.01 3.084

1.56 mg/L 2.095 1.342

3.12 mg/L 1.707 0.833

7.8 mg/L 1.25 0.503

HS-12.8 1.854 0.961

0.3 mg/L2.8 3.029 3.12

1.56 mg/L2.8 4.977 7.275

3.12 mg/L2.8 1.9 1.058

7.8 mg/L2.8 0.783 0.257

100 mg/L BA 1.917 1.187
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One Way Analysis of Variance Thursday, June 21, 2018, 12:00:42 PM

Data source: Leaf Number in 00428_Stats.JNB SD21 Leaf Number -100 BA ANOVA

Normality Test {Shapiro-Wilk) Passed (P=0.127)

Equal Variance Test: Passed (P =0.086)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.941 0.2580 0.1290
0.3 mg/L 4 0 0.752 0.5220 0.26100
1.56 mg/L 4 0 0.524 0.2850 0.1430
3.12 mg/L 4 0 0.427 0.1860 0.0932
7.8 mg/L 4 0 0.313 0.1930 0.09660
100 mg/L BA 4 0 0.479 0.2990 0.1500
Source of Variation DF SS MS F P
Between Groups 5 1.071 0.214 2.208 0.099
Residual 18 1.747 0.0971

Total 23 2.819

The differences in the mean values among the treatment groups are not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P =
0.099).

Power of performed test with alpha = 0.050: 0.325
The power of the performed test {(0.325}) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative
results should be interpreted cautiously.
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One Way Analysis of Variance  Thursday, June 21, 2018, 12:02:21 PM

Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number 0.8 ANOVA

Normality Test (Shapiro-Wilk) Passed (P=10.108)

Equal Variance Test: Passed (P=0.095)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0] 0.941 0.2580 0.1290
0.3 mg/L 4 0 0.752 0.5220 0.26100
1.56 mg/L 4 0] 0.524 0.2850 0.1430
3.12 mg/L 4 0 0.427 0.1860 0.0932
7.8 mg/L 4 0] 0.313 0.1930 0.0966
Source of Variation DF SS MsS F P
Between Groups 4 1.03 0.257 2.611 0.078
Residual 15 1.479 0.0986

Total 19 2.508

The differences in the mean values among the treatment groups are not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P =
0.078).

Power of performed test with alpha = 0.050: 0.374
The power of the performed test (0.374) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists. Negative
results should be interpreted cautiously.
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One Way Analysis of Variance  Thursday, June 21, 2018, 12:03:55 PM
Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number 2.8 ANOVA
Normality Test (Shapiro-Wilk) Passed (P =0.650)

Equal Variance Test: Failed (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Thursday, June 21, 2018, 12:03:55 PM

Data source: Leaf Number in 00428 Stats.JNB

Group N Missing Median 0.250 0.750
HS-12.8 4 0 0.472 0.292 0.626
0.3 mg/L2.8 4 0 0.778 0.243 1.251
1.56 mg/L2.8 4 0 1.194 0.691 1.847
3.12 mg/L2.8 4 0 0.512 0.241 0.672
7.8 mg/L2.8 4 0 0.192 0.0208 0.375

H = 8.796 with 4 degrees of freedom. (P = 0.066)

The differences in the median values among the treatment groups are not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically significant
difference (P =0.066)
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t-test Thursday, June 21, 2018, 12:05:40 PM
Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number HS-1 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.302)

Equal Variance Test: Passed (P=0.961)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.941 0.258 0.129
HS-1 2.8 4 0 0.463 0.184 0.092
Difference 0.477

t=3.013 with 6 degrees of freedom. (P = 0.024)
95 percent confidence interval for difference of means: 0.0897 to 0.865

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.024).

Power of performed test with alpha = 0.050: 0.664
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t-test Thursday, June 21, 2018, 12:06:00 PM
Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number 0.3 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.119)

Equal Variance Test: Passed (P =0.905)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 0.752 0.522 0.261
0.3 mg/L2.8 4 0 0.757 0.525 0.262
Difference -0.0049

t=-0.0131 with 6 degrees of freedom. (P = 0.990)

95 percent confidence interval for difference of means: -0.911 to 0.901

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.990).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.

Page 192 of 222



IMAMO01-00428

t-test Thursday, June 21, 2018, 12:06:27 PM
Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number 1.56 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.851)

Equal Variance Test: Passed (P=0.207)

Group Name N Missing Mean Std Dev SEM
1.56 mg/L 4 0 0.524 0.285 0.143
1.56 mg/L 2.8 4 0 1.244 0.601 0.3
Difference -0.7200

t=-2.167 with 6 degrees of freedom. (P = 0.073)

95 percent confidence interval for difference of means: -1.534 to 0.0931

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.073).

Power of performed test with alpha = 0.050: 0.360

The power of the performed test (0.360) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 21, 2018, 12:06:55 PM
Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number 3.12 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.653)

Equal Variance Test: Passed (P =0.540)

Group Name N Missing Mean Std Dev SEM
3.12 mg/L 4 0 0.427 0.186 0.0932
3.12 mg/L2.8 4 0 0.475 0.228 0.114
Difference -0.0482

t=-0.328 with 6 degrees of freedom. (P = 0.754)

95 percent confidence interval for difference of means: -0.408 to 0.312

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.754).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 21, 2018, 12:07:17 PM
Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number 7.8 0.8v2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.157)

Equal Variance Test: Passed (P =0.665)

Group Name N Missing Mean Std Dev SEM
7.8 mg/L 4 0 0.313 0.193 0.0966
7.8 mg/L2.8 4 0 0.196 0.1860 0.0929
Difference 0.1170

t=0.871 with 6 degrees of freedom. (P =0.417)

95 percent confidence interval for difference of means: -0.211 to 0.445

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.417).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 21, 2018, 12:07:45 PM
Data source: Leaf Number in 00428 Stats.JNB SD21 Leaf Number HS-1vsBA

Normality Test (Shapiro-Wilk)  Passed (P=0.195)

Equal Variance Test: Passed (P=0.412)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 0.941 0.258 0.129
100 mg/L BA 4 0 0.479 0.299 0.15
Difference 0.462000

t=2.337 with 6 degrees of freedom. (P = 0.058)

95 percent confidence interval for difference of means: -0.0218 to 0.945

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.058).

Power of performed test with alpha = 0.050: 0.421

The power of the performed test (0.421) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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Descriptive Statistics: Thursday, June 21, 2018, 12:13:42 PM

Data source: SD 21 ET30 in 00428_Stats.JNB SD21 MET30 Descriptive

Column Size Missing Mean Std Dev  Std. Error C.l. of Mean
HS-1 4 o] 9.250 0.500 0.250 0.796
0.3 mg/L 4 o] 9.500 0.577 0.289 0.919
1.56 mg/L 4 o] 9.750 0.500 0.250 0.796
3.12 mg/L 4 o] 22.000 0.000 0.000 0.000
7.8 mg/L 4 o] 22.000 0.000 0.000 0.000
HS-12.8 4 0 S8.250 0.500 0.250 0.796
03mg/L2.8 4 0 S8.250 0.500 0.250 0.796
1.56 mg/L2.8 4 0 S.500 0.577 0.289 0.919
3.12 mg/L2.8 4 0 9.750 0.500 0.250 0.796
7.8mg/L2.8 4 0 21.500 1.000 0.500 1.591
100 mg/L BA 4 0 22.000 0.000 0.000 0.000
Column Range Max Min Median 25% 75%
HS-1 1.000 10.000 9.000 9.000 9.000 9.500
0.3 mg/L 1.000 10.000 9.000 9.500 9.000 10.000
1.56 mg/L 1.000 10.000 9.000 10.000 9.500 10.000
3.12 mg/L 0.000 22.000 22.000 22.000 22.000 22.000
7.8 mg/L 0.000 22.000 22.000 22.000 22.000 22.000
HS-12.8 1.000 10.000 9.000 9.000 9.000 9.500
03 mg/L2.8 1.000 10.000 9.000 9.000 9.000 9.500
1.56 mg/L2.8 1.000 10.000 9.000 9.500 9.000 10.000
3.12 mg/L2.8 1.000 10.000 9.000 10.000 9.500 10.000
7.8 mg/L2.8 2.000 22.000 20.000 22.000 21.000 22.000
100 mg/L BA 0.000 22.000 22.000 22.000 22.000 22.000
Column Skewness Kurtosis K-S Dist. K-SProb. swilkw swilk Prob
HS-1 2.000 4.000 0.441 0.006 0.63 0.001
0.3 mg/L 0.000 -6.000 0.307 0.203 0.729 0.024
1.56 mg/L -2.000 4.000 0.441 0.006 0.63 0.001
3.12 mg/L 0.000 -6.000 0 <0.001 ] <0.001
7.8 mg/L 0.000 -6.000 0 <0.001 ] <0.001
HS-12.8 2.000 4.000 0.441 0.008 0.83 0.001
0.3mg/L2.8 2.000 4.000 0.441 0.008 0.83 0.001
1.56 mg/L2.8 0.000 -6.000 0.307 0.203 0.729 0.024
3.12 mg/L2.8 -2.000 4.000 0.441 0.0086 0.63 0.001
7.8mg/L2.8 -2.000 4.000 0.441 0.008 0.83 0.001
100 mg/L BA 0.000 -6.000 o] <0.001 o] <0.001
Column Sum Sum of Squares

HS-1 37 343

0.3 mg/L 38 362

1.56 mg/L 39.000 381

3.12 mg/L 88.000 1936

7.8 mg/L 88 1936

HS-12.8 37 343

0.3 mg/L2.8 37.000 343

1.56 mg/L2.8 38 362

3.12 mg/L2.8 38 381

7.8 mg/L2.8 86.000 1852

100 mg/L BA 88 1936
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t-test Friday, June 22, 2018, 12:04:38 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 vs 0.3 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.057)

Equal Variance Test: Passed (P =0.356)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 9.250 0.500 0.250
0.3 mg/L 4 0 9.500 0.577 0.289
Difference -0.25

t=-0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -1.184 to 0.684

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Friday, June 22, 2018, 12:05:45 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 vs 1.56 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.522)

Equal Variance Test: Passed (P =1.000)

Group Name N Missing Mean Std Dev SEM
HS-1 4 0 9.250 0.500 0.250
1.56 mg/L 4 0 9.750 0.500 0.250
Difference -0.5000

t=-1.414 with 6 degrees of freedom. (P = 0.207)

95 percent confidence interval for difference of means: -1.365 to 0.365

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.207).

Power of performed test with alpha = 0.050: 0.131

The power of the performed test (0.131) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Friday, June 22, 2018, 12:06:20 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 vs 3.12 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Friday, June 22, 2018, 12:06:20 PM

Data source: SD 21 ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
3.12 mg/L 4 0 22.000 22.000 22.000

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Friday, June 22, 2018, 12:07:03 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 vs 7.8 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Friday, June 22, 2018, 12:07:03 PM

Data source: SD 21 ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
7.8 mg/L 4 0 22.000 22.000 22.000

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Thursday, June 21, 2018, 12:21:33 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1vsBA t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 21, 2018, 12:21:33 PM

Data source: SD 21 ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
100 mg/L BA 4 0 22.000 22.000 22.000

Mann-Whitney U Statistic= 0.000
T=10.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Friday, June 22, 2018, 12:07:34 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 2.8 vs 0.3 2.8
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Friday, June 22, 2018, 12:07:34 PM

Data source: SD 21 ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-12.8 4 0 9.000 9.000 9.750
0.3 mg/L2.8 4 0 9.000 9.000 9.750

Mann-Whitney U Statistic= 8.000

T=18.000 n{small)=4 n(big)=4 P(est.)=0.849 P(exact)=1.000

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P = 1.000)
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t-test Friday, June 22, 2018, 12:08:02 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 2.8 vs1.562.8

Normality Test (Shapiro-Wilk)  Passed (P=0.057)

Equal Variance Test: Passed (P =0.356)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0 9.250 0.500 0.250
1.56 mg/L 2.8 4 0 9.500 0.577 0.289
Difference -0.2500

t=-0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -1.184 to 0.684

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Friday, June 22, 2018, 12:11:45 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 2.8 vs 3.12 2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.522)

Equal Variance Test: Passed (P =1.000)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0 9.250 0.500 0.250
3.12 mg/L2.8 4 0 9.750 0.500 0.250
Difference -0.5000

t=-1.414 with 6 degrees of freedom. (P = 0.207)

95 percent confidence interval for difference of means: -1.365 to 0.365

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P = 0.207).

Power of performed test with alpha = 0.050: 0.131

The power of the performed test (0.131) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Friday, June 22, 2018, 12:12:12 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-12.8vs 7.8 2.8

Normality Test (Shapiro-Wilk)  Passed (P=0.071)

Equal Variance Test: Passed (P=0.670)

Group Name N Missing Mean Std Dev SEM
HS-12.8 4 0 9.250 0.500 0.250
7.8 mg/L2.8 4 0 21.500 1.000 0.500
Difference -12.2500

t=-21.913 with 6 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: -13.618 to -10.882

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).

Power of performed test with alpha = 0.050: 1.000
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t-test Thursday, June 21, 2018, 12:16:49 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 HS-1 0.8 vs 2.8 t-te
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 21, 2018, 12:16:49 PM

Data source: SD 21 ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
HS-1 4 0 9.000 9.000 9.750
HS-12.8 4 0 9.000 9.000 9.750

Mann-Whitney U Statistic= 8.000

T=18.000 n{small)=4 n(big)=4 P(est.)=0.849 P(exact)=1.000

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P = 1.000)
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t-test Thursday, June 21, 2018, 12:17:07 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 0.3 0.8v2.8 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.057)

Equal Variance Test: Passed (P =0.356)

Group Name N Missing Mean Std Dev SEM
0.3 mg/L 4 0 9.500 0.577 0.289
0.3 mg/L2.8 4 0 9.250 0.500 0.250
Difference 0.2500

t=0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -0.684 to 1.184

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 21, 2018, 12:17:30 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 1.56 0.8v2.8 t-test

Normality Test (Shapiro-Wilk)  Passed (P=0.057)

Equal Variance Test: Passed (P =0.356)

Group Name N Missing Mean Std Dev SEM
1.56 mg/L 4 0 9.750 0.500 0.250
1.56 mg/L 2.8 4 0 9.500 0.577 0.289
Difference 0.2500

t=0.655 with 6 degrees of freedom. (P = 0.537)

95 percent confidence interval for difference of means: -0.684 to 1.184

The difference in the mean values of the two groups is not great enough to reject the possibility that
the difference is due to random sampling variability. There is not a statistically significant difference
between the input groups (P =0.537).

Power of performed test with alpha = 0.050: 0.050

The power of the performed test {(0.050) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one actually exists.
Negative results should be interpreted cautiously.
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t-test Thursday, June 21, 2018, 12:19:58 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 3.12 0.8v2.8 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 21, 2018, 12:19:58 PM

Data source: SD 21 ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
3.12 mg/L 4 0 22.000 22.000 22.000
3.12mg/L2.8 4 0 10.000 9.250 10.000

Mann-Whitney U Statistic= 0.000
T=26.000 n{small)=4 n(big)=4 P(est.)=0.018 P(exact)= 0.029

The difference in the median values between the two groups is greater than would be expected by
chance; there is a statistically significant difference (P =0.029)
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t-test Thursday, June 21, 2018, 12:21:11 PM
Data source: SD 21 ET30 in 00428 Stats.JNB SD21 MET30 7.8 0.8v2.8 t-test
Normality Test (Shapiro-Wilk)  Failed (P < 0.050)

Test execution ended by user request, Rank Sum Test begun
Mann-Whitney Rank Sum Test Thursday, June 21, 2018, 12:21:11 PM

Data source: SD 21 ET30 in 00428 Stats.JNB

Group N Missing Median 25% 75%
7.8 mg/L 4 0 22.000 22.000 22.000
7.8 mg/L2.8 4 0 22.000 20.500 22.000

Mann-Whitney U Statistic= 6.000

T=20.000 n{small)=4 n(big)=4 P(est.)=0.453 P(exact)= 0.686

The difference in the median values between the two groups is not great enough to exclude the
possibility that the difference is due to random sampling variability; there is not a statistically
significant difference (P =0.686)
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Abstract: The sensitivity of wild rice (Zizania palustris) to sulfide is not well understood. Because sulfate in surface waters is reduced to
sulfide by anaerobic bacteria in sediments and historical information indicated that 10 mg/L sulfate in Minnesota (USA) surface water
reduced Z. palustris abundance, the Minnesota Pollution Control Agency established 10 mg/L. sulfate as a water quality criterion in 1973.
A 21-d daily-renewal hydroponic study was conducted to evaluate sulfide toxicity to wild rice and the potential mitigation of sulfide
toxicity by iron (Fe). The hydroponic design used hypoxic test media for seed and root exposure and aerobic headspace for the vegetative
portion of the plant. Test concentrations were 0.3, 1.6, 3.1, 7.8, and 12.5 mg/L sulfide in test media with 0.8, 2.8, and 10.8 mg/L total FFe
used to evaluate the impact of iron on sulfide toxicity. Visual assessments (i.e., no plants harvested) of seed activation, mesocotyl
emergence, seedling survival, and phytoxicity were conducted 10d after dark-phase exposure. Each treatment was also evaluated for
time to 30% emergence (ET30), total plant biomass, root and shoot lengths, and signs of phytotoxicity at study conclusion (21d). The
results indicate that exposure of developing wild rice to sulfide at >3.1 mg sulfide/L in the presence of 0.8 mg/L. Fe reduced mesocotyl
emergence. Sulfide toxicity was mitigated by the addition of Fe at 2.8 mg/L and 10.8 mg/L relative to the control value of 0.8 mg Fe/L,
demonstrating the importance of iron in mitigating sulfide toxicity to wild rice. Ultimately, determination of site-specific sulfate criteria
taking into account factors that alter toxicity, including sediment Fe and organic carbon, are necessary. Environ Toxicol Chem

2017,36:2217-2226. © 2017 SETAC

Keywords: Wild rice Sulfide Toxicity Iron

INTRODUCTION

Historically, the impacts of sulfate, and thus sulfide, toxicity
to wild rice (Zizania palustris L.) in Minnesota (USA) have been
addressed by using the surface water sulfate water quality
standard of 10 mg/L established by the Minnesota Pollution
Control Agency [1,2]. To address the practicality of this
standard, an initial 21-d hydroponic study was previously
performed [3] to determine the toxicity of sulfate to wild rice
seeds and seedlings. The results suggested that sulfate does not
adversely affect germination and early development of wild rice
at concentrations <5000 mg/L over a 21-d hydroponic exposure
period. Some effects found at high sulfate concentrations were
also observed in osmotically equivalent chloride treatments, and
some sulfate-specific stimulatory effects may be attributable to
the effects of sulfate as a plant nutrient. Two endpoints, shoot
length and leal number, appeared to have sulfate-specific toxic
responses; however, the remainder of the observed responses
were likely the result of a general conductivity-induced stress
and not specifically the result of sulfate. Root length appeared to
be an especially sensitive endpoint to conductivity-related stress
induced by chloride-dominated salt solutions [3].

Sulfate in surface waters is reduced to sulfide by anaerobic
bacteria in sediments, and sulfide is known to be much more
toxic to aquatic organisms than sulfate. As an extension of the
original hydroponics study [3], which examined sulfate
toxicity to developing wild rice, sulfide toxicity to early life

* Address correspondence to djfort@ fortlabs.com

Published online 7 February 2017 in Wiley Online Library
(wileyonlinelibrary.com).

DOI: 10.1002/etc.3759

Hydroponics

stage wild rice was evaluated under varying iron (Fe)
concentrations representative of those known to be present
in sediment porewaters in Minnesota. The sulfide toxicity
threshold under varying Fe concentrations was determined, to
facilitate a better understanding of the role of Fe in altering
sulfide toxicity. The primary objective of the present study was
to determine the toxicity of sulfide to wild rice seeds and
seedlings from the State of Minnesota. Preliminary studies
were conducted to determine the most appropriate culture
media and test conditions, identify sensitive test endpoints,
establish a statistically wvalid experimental design, and
determine appropriate sulfide exposure concentrations for the
range of wild rice response endpoints selected. These findings
will be used to further understand the possible impact of sulfate
released into the environment and subsequently reduced to
sulfide under varying sediment conditions, and support the
efforts to re-evaluate the State of Minnesota’s wild rice sulfate
water quality standard of 10 mg/L [2]. Concentration—response
data, including 25% inhibitory concentrations (IC25) values,
and no- and lowest-observed-effect concentrations (NOEC and
LOECQC) for the effects of sulfide on wild rice were determined.

MATERIALS AND METHODS

Preliminary studies

Preliminary range-finding studies were conducted to estab-
lish the testing conditions necessary to maintain a hydroponic
exposure to sulfide, and to determine appropriate sulfide and Fe
concentrations for the definitive study. A daily-renewal
hydroponic system utilizing a modified Hoagland’s solution
(HS-1; [4,5]) was used to test the effects of sulfide on 10
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biological endpoints in wild rice seeds and seedlings over 21 d.
A summary of the experimental design and conditions is
provided in Table 1.

Hydreponic media and test materials

Modified HS-1 solution [4] contained 235% ammonium
(molar basis} in a mixture of ammonium and nitrate [3], and
served as the base medium and diluent for all test exposures in
the definitive study. Deionized water was used to prepare all
solutions, and was routinely tested to ensure the absence of
various organic and inorganic contaminants. The modified HS-1
macronutrients consisted of 2.55mM NQO;~, 0.92mM NH,™,
0.12mM H,P0,~, 1.10mM K™, and 0.75 mM Ca®*, (.50 mM
Mg**, and 0.50 mM SO,*". Micronutrients included 46.3 pM
boron (B), 14.9 uM Fe, 0.76 M zinc, 0.31 uM copper, 9 pM
manganese, and (.50 pM molybdenum. The sulfide toxicity
threshold under varying iron concentrations was determined, to
facilitate a better understanding of the role of iron in altering
sulfide toxicity. All salts were reagent-grade materials obtained
from SigmaAldrich (St. Louis, MO; >»98% pure). Hydrated
sodium sulfide (Na,S-9 H,0, 99.99% pure, Sigma-Aldrich)
and ferric chloride (FeCly, 98.00%, Merck) were used
throughout the present study. The sulfide and Fe treatments
are identified in Table 1. In addition to the HS-1 (1.4
ammonium:nitrate) negative control (0.8 mg Fe/L}, and HS-1
controls containing additional iron (2.8 mg and 10.8 mg Fe/L), a
100-mg boron (B)/L treatment in HS-1 (1:4) media was
included as a positive control toxicant. Boron was selected as a

D.J. Fort et al.

positive control based on use in the initial hydroponic study
evaluating the toxicity of sulfate and chloride [3].

Wild rice seeds

Wild rice seeds were hand-harvested from Little Round Lake
in Becker County, Minnesota (USA; 46°5813.32N and
95°44'44.49"W), sieved through a 4-mm mesh, and then sieved
through a 2-mm mesh to remove debris. Seeds were stored at
4°C in the dark prior to test initiation. The percentage of
emergence at day 21 in preliminary studies was 47.5%, and was
thus considered acceptable for use based on both preliminary
studies and Fort et al. [3], as a relatively modest proportion of
Zizania palustris germinate (criteria set at >30%).

Exposure system

Based on the results of preliminary testing, a sulfide exposure
series 0of 0.3, 1.6,3.1, 7.8, and 12.5 mg/L sulfide was utilized. Test
solutions were provided using a static-renewal design in 10-L
hydroponic tanks. The hydroponic tanks were plastic aquaria
(~35cm x 20cm x 15 cm deep). Each tank was equipped with
1-L baskets with inert mesh to support the seeds and seedlings.
One-liter baskets to house seeds and seedlings evaluated on
day 10 (visual assessments only) and day 21 (study termination,
all endpoints) were placed in each of the 4 replicate tanks per
treatment or control. Exposure media were replaced daily using a
70% renewal rate. Treatment tanks were randomly assigned to a
position in the exposure system to account for possible variations
in temperature and light intensity. Seeds selected for study were

Table 1. Experimental conditions for hydroponic evaluation of sulfide toxicity and impact of iron in Zizania palustris

Test substance

Test concentrations
Test system (species)
Initial stage
Exposure period
Selection criteria
Exposwe system

Zizania palustris (wild rice)

(shoot) phase
Exposure route Water (hydroponics)
Test vessel
Exchange frequency

‘Wafer sowrce

Daily, 0.7 volumes/d
Deionized water

Sulfide (suspected toxicanf) and iron (suspected fo interact with sulfide)
Sulfide series: <0.1 (control), 0.3, 1.6, 3.1, 7.8, 12.5mg/L. Each sulfide series run with either 0.8, 2.8, or 10.8 mg/L Fe

Seed, September 8, 2014 seed lot from Little Round Lake (03-0302-00)

10-d (mesocotyl emergence phase in dark) and 21-d (free leaf phase). Total exposure period 21d

Seed uniformity, visual quality, and activation

Static-renewal (daily) in controlled environmental chambers under anaerchic aquatic phase and aerobic vegetative

10-L chamber with 1-L sub-basket equipped with mesh botfom supports for seeds

Media HS-1° modified with 1:4 ammonia:nitrate
Replication 4/treatment
Seed density 80 seeds/replicate (320 seeds/ treatment or control)

Vessel placement

Positive control Boric acid (100 mg B/L)

Tanks are placed randomly throughout the experimental area

Test performance criteria See Table 6
(control)
Test endpoints
Daily Activation, mesocotyl emergence, seedling survival, and visual inspection of development (emergence and normaley of
development)
SD 10 Activation, mesocotyl emergence (%), survival, leaf number, and signs of phytotoxicity

Conclusion (SD 21)

Activation, mesocotyl emergence (%, time to 30% emergence [ET30] if possible), survival, shoot and seminal root length

and weight, leaf number, second and free leaf biomass, and signs of phytotoxicity

Feeding
Nutrient/micronutrients HS-1 modified with 1:4 ammonia:nitrate and either (.8, 2.8, or 10.8mg Fe/L
Frequency Daily, 0.7 volumes renewed
Lighting
Photoperiod Dark through SD 10, then 16-h light:8-h dark
Intensity (post SD 10) 5000 £ 1000 lux (measured daily at water surface)
Temperature In all replicates, daily, 21 £2°C (day), and nightly, 12 °C £2°C (night)

pH, ORP, DO, and sulfide

2x/d in all replicates prior to and following renewal

Conductivity, alkalinity, hardness, Initiation (SD (), SD 7, SD 14, and SD 21 (conclusion) of study in a representative test replicate of each treatment

ammonia, total Fe, nitrate,
sulfate, phosphate, total
residual oxidants

*Modified Hoaglund's solution.

ORP = oxidation-reduction potential; DO = dissolved oxygen; SD =standard deviation; HS-1 =Hoagland’s solution.
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randomly placed in each basket such that 5 seeds were added to
each insert basket in accordance with a randomized design chart
until each basket contained 80 seedsfeplicate (320 total per
exposure condition), which was adequate to evaluate concentra-
tion—response relationships and assess significant differences in
the treatments relative to their respective control (i.e., the HS-1
medium with a given Fe concentration and no sulfide). For the
first 10 d of the present study, the seeds were kept in the dark to
promote mesocotyl emergence and development. Following the
10-d dark-phase germination and development phase, a
combination of incandescent and fluorescent plant growlights
was used to provide a 16:8-h light:dark photoperiod at an
intensity of 5000 4 1000 lux (lumens/m?) at the surface of the
culture media and plants.

Water temperature was maintained at 21 +2°C (day} and
12 +2°C (night). Test solution pH was maintained between 6.0
and 7.5 s.u. in all exposures. Within a given replicate, variation
in pH was +0.5s5.u. for each daily measurement at time 0
(renewal) and time 24 (immediately prior to subsequent
renewal), and over the course of the study. This pH range is
well within the range of conditions where wild rice grows
naturally. Hypoxic (dissolved oxygen < 2.0mg/L} conditions
were maintained within the hydroponic tanks; the HS-1 test
medium was deoxygenated with N; gas, stored in a sealed
carboy until use, and checked for oxygen concentration
immediately prior to use. Each hydroponic tank was equipped
with a 6-inch, small-bubble air stone to deliver a constant flow
of N, gas to the tank and ensure hypoxic conditions were
maintained. For hypoxic root growth and aerobic vegetative
growth, the basket was placed in the hydroponic aquaria such
that the seeds resided in the culture media approximately 1 cm
below the airimedia interface. Seeds germinated under hypoxic
conditions and mesocotyls developed in aerobic conditions
under this design. Plastic wire mesh was placed inside the
aquaria to provide a trellis to support vegetative growth above
the hypoxic culture media. Sulfide-treated test solutions were
prepared daily for use in renewal. Sulfide concentrations in
the test solutions were measured prior to and following each
daily media renewal using an ion-selective probe. Sulfide
stability in the culture media was aided by the N, gas balance. A
summary of the present study conditions is provided in Table 1.

Water quality analyses

In each replicate tank, temperature and light intensity (lux)
were measured daily throughout the 21-d study. The dissolved
oxygen (aqueous and headspace; US Environmental Protection
Agency [USEPA] method 360.1 [6]), pH, oxidation-reduction
potential, and sulfide were measured twice daily (i.e., prior to
and following solution renewal). The dissolved oxygen,
oxidation-reduction potential, and sulfide (USEPA method
9215 [7]) measurements were conducted at the same water
depth as seed exposure. In addition, specific conductance
(conductivity; USEPA method 120.1 [8]), total hardness
(USEPA method 130.2 [9]), total alkalinity (USEPA method
310.1 [10]), total iron (USEPA method 8008 [11]), total residual
oxidants (USEPA method 330.5 [12]), ammonia-nitrogen
(USEPA method 350.2 [13]), sulfate (USEPA method
375.4 [14]), nitrate (USEPA method 353.2 [15]), and phosphate
(USEPA method 365.2 [16]) were measured in the media in a
replicate of each treatment on days 0, 7, 14, and 21 (conclusion}
of the study [17]. Time-weighted average sulfide concentrations
were calculated in accordance with methods of the Organisation
for Economic Co-operation and Development, and accounted
forthe variation in instantaneous concentration over time so that
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the area under the time-weighted average is equal to the area
under the concentration curve [18].

Data collection and biclogical endpeoints

Visual assessments only (i.e., no plants harvested) of the
following endpoints (Table 2) were conducted on day 10
following dark-phase exposure to evaluate: activation (germi-
nation), mesocotyl emergence, time to emergence (expressed as
the time to 30% emergence [ET30]), seedling survival, free leaf
number, and abnormal development including chlorosis
(phytotoxicity). Signs of chlorosis and stem or root rot were
based on observation using a dissecting micrascope as needed.
The use of an ET30 was based on previous studies [3] of wild
rice emergence revealing that in normal-appearing seeds,
between 30% and 60% of mesocotyls emerged over the course
of a trial. The mesocotyl emergence acceptance frequency was
set at 30% in the previous study with sulfate [3] and the present
study. All subbaskets were evaluated for the endpoints
mentioned, as well as the following 5 endpoints at study
conclusion (day 21}): shoot (mesocotyl, coleoptiles, and primary
leaf) weight, shoot (mesocotyl, coleoptiles, and primary leaf)
length, root (seminal and rootlets) weight, seminal root length,
and free leaf biomass. All weights were expressed as dry weight
recorded to the nearest .1 mg by drying the individual parts of
each seedling together in an aluminum pan in an oven at 105 °C
for 24 h.

Data analysis

The experimental unit was the replicate and o = 0.05. For
measurement endpoints (i.e., weights and lengths), replicate
level data were based on the mean value for all plants measured
in that replicate with the exception of the ET30 data sets, which
were based on median values. The statistical tests used to
compare the culture media with the sulfide and B positive
control differed depending on the data type and distribution for
each measurement endpoint. No outliers were identified
{Grubbs’s test). Data that were expressed as a percentage or
proportion were transformed using the arcsine square root
before further analysis. No other transformations were used.
The IC25 and 95% confidence intervals for appropriate
endpoints were determined by linear interpolation. Normal
distribution (Shapiro—Wilks’ test, « = 0.05) and equivalence of
variances (Levene’s test, a« =0.05) were performed to deter-
mine parametric data sets. For measurement endpoints,
comparisons between the treatments and designated controls
were performed using one-way analysis of variance (ANOVA)
or a nenparametric equivalent (Kruskal-Wallis ANOVA). Inall
cases, sulfide treatments sharing the same Fe concentration were
compared against a control condition containing that same iron
concentration. When the initial test was statistically significant,
post hoc tests were performed, including the Bonferroni ¢ test for
parametric test and Dunn’s nonparametric test. Treatment
median ET30 values were determined by deriving the median of
replicate ET 30 values. The ET30 values for each treatment
were compared with their respective controls using a Mann—
Whitney U test.

RESULTS

Exposure conditions and sulfide concentrations

Exposure solution pH was maintained at 6.0 to 7.5s.u. in all
replicates of controls and treatments and was +0.5 s.u. within a
given replicate for each daily measurement. The dissolved
oxygen concentrations were maintained at <2.0mg/L in all
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Table 2. Effects of sulfide on hydroponic development and growth of Zizania palustris endpoints following 10-d exposure

Treatment Response®

Sulfide® Iron Seed activation Mesocotyl emergence Seedling survival Mean free leaf Abnormal appearance
(mg/L) (mg/L) (%) (%) (%) (o) (%)
<0.01 (negative control) 0.8° 100.0 (0.0) 29.1 (0.46) 100.0 (0.0) 0.0 (0.0) 0.0 (0.0)
<(.01 (positive control)® 0.8 100.0 (0.0y 8.4° (0.66) 100.0 (0.0) 0.0 0.0) 100%0.0)
0.3 0.8 100.0 (0.0 28.8 (0.47) 100.0 (0.0 0.0 00 0.0 (0.0)
1.6 08 1000 (0.00 278 ©.74) 100.0 ©.0) 0.0 0.0) 0.0 (0.0)
31 0.8 1000 (0.00 24.1 (0.46) 100.0 (0.0) 0.0 0.0) 0.0 (0.0)
7.8 0.8 100.0 0.0y 14 42 (0.63) 100.0 (0.0) 0.0 0.0) 0.0 (0.0)
12.5 0.8 100.0 (0.0) 0.0% (0.00) -=) -=) -(=)
<0.01 (negative control) 2.8 100.0 (0.0) 28.1 (0.63) 100.6 (G.0) 0.0 (0.0) 0.0 (0.0)
03 28 1000 (0.00 27.5 (0.67) 100.0 ©.0) 0.0 0.0) 0.0 (0.0)
1.6 2.8 1000 (0.00 269 (0.63) 100.0 (©.0) 0.0 0.0 0.0 (0.0)
31 28 1000 (0.00 25.0 (0.47) 100.0 (0.0) 0.0 0.0) 0.0 (0.0)
7.8 2.8 100.0 (0.0y 15.6" (0.63) 100.0 (0.0) 0.0 0.0) 0.0 (0.0)
12.5 2.8 100.0 (0.0) 0.0" (0.00) -=) -=) -(=)
<0.01 (negative control) 108 1000 (0.0 288 (0.67) 100.0 G.0) 0.0 0.0 0.0 (0.y
03 108 100.0 (0.0) 29.1 (0.46) 100.0 ©.0) 0.0 0.0) 0.0 (0.0)
16 108 1000 (0.00 27.2 (0.74) 100.0 (0.0) 0.0 0.0) 0.0 (0.0)
31 10.8 100.0 (0.0y 26.9 (0.63) 100.0 (0.0) 0.0 0.0) 0.0 (0.0)
7.8 108 1000 0.0y 22.2 (1.00) 100.0 (0.0) 0.0 0.0) 0.0 (0.0)
125 108 1000 (0.0 13.8' (047) 100.0 G.0) 0.0 0.0 0.0 (0.y

“Mean with standard error of the mean below. Mean of 4 replicates/treatment with 80 seeds/replicate (320 seeds/treatment).

"Nominal sulfide concentration.

“HS-1 contains (.8 mg Fe/L. Statistical comparisons made with HS-1 with .8, 2.8, or 10.8 mg Fe/L controls depending on treatment set analyzed to hold the

nominal Fe constant during analysis.

“100 mg/L boric acid (positive control).

°Significantly less than HS-1 with 0.8 mg Fe/L, t test, p < 0.001.
I.Signjﬁcamly greater than HS-1 with 0.8 mg Fe/L, ¢ test, p < 0.001.

ESignificantly less than HS-1 with 0.8 mg Fe/L, Kruskal-Wallis-analysis of variance, Dunn’s test, p < 0.05.
"Significantly less than HS-1 with 2.8 mg Fe/L, Kruskal-Wallis-analysis of variance, Dunn’s test, p < 0.05.
*Significantly less than HS-1 with 10.8 mg Fe/L, Kruskal-Wallis-analysis of variance, Dunn’s test, p < 0.05.

HS-1=Hoagland’s solution.

treatments, and hydroponic chamber terperatures were main-
tained at 21 £ 2°C (day) and 12+ 2°C (night) in all replicates
of controls and treatments. A summary of sulfide concentrations
based on time-weighted average values measured following test
solution renewal (T(0) and immediately prior to renewal (T24),
along with an evaluation of 24-h sulfide losses in each treatment
is presented in Table 3. Inter-replicate percentage coefficient of
variation {(CV) within the control or a given sulfide exposure
was <6% in pre- and post-test solution renewal samples based
on time-weighted average concentrations. The interreplicate CV
for 24-h sulfide loss based on the time-weighted average
concentration was <30%. Sulfide loss between 24-h renewals
ranged from 15.2 t0 23.5% in the 0.8 mg Fe/L treatments, 29.9 to
55.6% in the 2.8 mg Fe/L treatments, and 87.6 to 95.4% in the
10.8 mg Fe/L treatments. The results indicate that nominal and
measured sulfide concentrations in freshly prepared test
solutions were very similar, but that increased Fe reduced
free sulfide concentrations in a manner that was not necessarily a
linear function of iron concentrations.

Control and positive control performance

The control (HS-1) seed activation, mesocotyl emergence,
and seedling survival were >95%, >30%, and >90%,
respectively; on study days 10 (Table 2) and 21 (Table 4},
which met validity criteria previously established for hydro-
ponic studies [3]. The HS-1 control plants were compared
against those grown in a 100 mg/L. B positive control known to
induce phytotoxicity. The occurrence of 100% phytotoxicity
indicated compliance with the pre-established test acceptability
criterion of >80% [3]. In contrast, HS-1 plants exhibited no
phytotoxicity. Decreased emergence, root length and weight,
and free leaf weight, an increase in the median ET30, and

phytotoxicity were observed in wild rice exposed to 100 mg B/L
relative to the HS-1 control with 0.8 mg Fe/L.

Sulfide toxicity with 0.8mg Fe/L

Study day 10. Exposure of wild rice to 7.8 and 12.5mg/L
sulfide decreased emergence relative to the HS-1 control with
0.8 mg FefL. Free leaf number was 0 in the control and all
treatments (Table 2).

Study day 21. Decreased emergence, root length and weight,
and free leaf weight, an increase in the median ET 30, and
phytotoxicity were abserved in wild rice exposed to 100 mg B/L.
relative to the HS-1 control with 0.8mg Fe/l. (Table 4).
Exposure of wild rice to 3.1, 7.8, and 12.5mg/L sulfide
decreased emergence at day 21 relative to the HS-1 control with
0.8mg Fe/l.. Emergence was greater in seeds exposed to
12.5 mg/L sulfide with 10.8 mg Fe/L than in treatments with 0.8
and 2.8 mg Fe/L. Seeds exposed to 12.5 mg/L sulfide exhibited
21.3% emergence in the presence of 10.8 mg/L. Fe compared
with no emergence occurring in this same sulfide concentration
in the 2 lower Fe conditions. Root length, shoot length, root
biomass, shoot biomass, secondary leaf biomass, and leaf
number were ( in seedlings exposed to 12.5 mg/L sulfide with
0.8 mg Fe/L, as a result of no emergence. The ET30 (Table 5)
generally increased with increasing sulfide concentration in the
0.8mg/l. Fe series (ie., longer emergence times indicate
toxicity), ranging from a median of 10d in the control to >21d
in the 7.8 and 12.5mg/L sulfide treatments. The ET30 values
were significantly greater in the 7.8 and 12.5 mg/L sulfide
treatments than in other sulfide treatments with these Fe
treatments.

Overall, mesocotyl emergence was the most sensitive
endpoint, and activation, seedling survival, and phytotoxicity
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Table 3. Measured sulfide concentrations in hydroponic chambers at renewal and 24-h post renewal

Time-weighted average® (mg/L)

Treatment Post renewal (T0)® CV (%) Pre-renewal (T24)° CV (%) Loss (%)
HS-1¢ <0.01 - <0.01 - -
100 mg B/L/wild rice <0.01 - <0.01 - -
(.3mg/L Sulfide 0.34 1.1 (.26 1.3 235
l.omg/L Sulfide 1.56 0.8 131 31 16.0
3.1mg/L Sulfide 3.29 15 253 2.9 231
7.8mg/L Sulfide 771 0.7 6.54 54 152
12.5mg/L. Sulfide 12.52 1.5 10.52 3.8 16.0
HS-1d + 2.8 mg/L Fe <0.01 - <0.01 - -
(0.3mg/L Sulfide 4 2.8 mg/L Fe (.31 21 .20 13 355
1.6mg/L Sulfide 4+ 2.8mg/L Fe 1.48 18 1.00 14 324
3.1mg/L Sulfide + 2.8 mg/L Fe 3.20 1.3 142 2.0 55.6
7.8mg/L Sulfide + 2.8 mg/L Fe 7.49 13 413 1.6 44.9
12.5mg/L Sulfide + 2.8 mg/L Fe 11.91 1.5 8.35 0.9 299
HS-1%+ 10.8 mg/L Fe <0.01 - <0.01 - -
3.3mg/L Sulfide + 10.8 mg/L Fe (.33 13 002 0.0 939
1.6mg/LL Sulfide 4 10.8 mg/L Fe 1.52 12 007 34 954
3.1mg/L Sulfide + 10.8 mg/L Fe 3.21 11 031 3.6 90.3
7.8mg/L Sulfide 4+ 10.8 mg/L Fe 7.25 22 (.68 1.5 90.6
12.5mg/L Sulfide + 10.8mg/L Fe 11.75 l.6 146 35 87.6

®Analysis based on Organisation for Economic Co-operation and Development method 211 [6].
"Time-weighted average based on analysis of fresh test solutions. Limit of detection = 0.01mg/L.
“Time-weighted average based on analysis of 24 h aged test solutions at prior to renewal of fresh test solutions.

“Modified Hoagland’s solution.
HS-1=Hoagland’s solution; CV = coefficient of variation.

were the least sensitive endpoints. No emergence occurred in
the 12.5 mg/L sulfide treatment containing 0.8 mg Fe/L.

Sulfide toxicity with 2.8 or 10.8mg Fe/L

Study day 10. Exposure of wild rice to 7.8 or 12.5mg/L.
sulfide significantly decreased emergence relative to the HS-1
control in both the 2.8mg and 10.8mg Fe/L treatments
(Table 2}. Leaf number was 0 in the controls and all treatments
for both the 2.8 mg and 10.8 mg Fe/L treatments.

Study day 21, Exposure of wild rice to 7.8 or 12.5mg/L
sulfide significantly decreased emergence relative to the HS-1
control in both the 2.8 and 10.8 mg Fe/L treatments (Table 4).
Evaluation of the effect of iron concentration on emergence
at a given sulfide concentration indicated that the addition of
10.8mg Fe/L significantly reduced the effects of sulfide on
mesocotyl emergence in the 7.8mg/l. sulfide treatments
(ANOVA, Bonferroni ¢ test, p<0.001) and 400uM
(Kruskal-Wallis—sANOVA, Dunn’s test, p < 0.05), compared
with equivalent sulfide treatments with the addition of 0.8 and
2.8mg Fe/L. In the 2.8 mg Fe/L. treatment series, the median
ET30 ranged from 12 d in the control to >21d in the 12.5mg/L
sulfide treatment ( Table 6). The ET30 values were significantly
greater in the 7.8 and 12.5 mg/L. sulfide treatments than in other
sulfide treatments with these iron treatments. In terms of plants
exposed to 10.8 mg Fe/L. (Table 6), the median ET30 ranged
from 10d in the control to >21d in the 12.5mg/L sulfide
treatment. The ET 30 values generally increased with increasing
sulfide concentrations for these iron concentrations, and the
median ET30 values for 7.8 and 12.5mg/L. sulfide were
significantly greater than in other sulfide treatments (Mann—
Whitney U test, p <(0.0035; Table 5). In addition, the ET30
decreased in the 3.1 mg/L sulfide treatment with increasing Fe
concentration (Mann—Whitney U test, p < (0.05). Root length,
shoot length, root biomass, shoot biomass, secondary leaf
biomass, and leaf number were all 0 in seedlings exposed to
12.5mg/L sulfide with 2.8 mg Fe/L. (Table 4). This was because
of the lack of emergence in the 12.5 mg/L. sulfide with 2.8 mg

Fe/L treatment. However, these effects were not abserved in the
presence of 10.8 mg Fe/L.

Overall, mesocotyl emergence was the most sensitive
endpoint, whereas activation, seedling survival, and phytotoxity
were the least sensitive endpoints. No emergence occurred at
12.5mg/L. sulfide in the presence of 2.8 mg Fe/L. Mesocotyl
emergence, seedling growth, and survival were recorded at
12.5 mg/L sulfide with 10.8 mg Fe/L. Thus, emergence and all
root and shoot measures were greater in seeds germinated and
grown in the presence of 12.5 mg/L sulfide and 10.8 mg Fe/L than
in those exposed to the same amount of sulfide with either 0.8 or
2.8 mg Fe/L.. The formation of a fine layer of black plaque was
detected on the seminal roots of rice seedlings exposed to 7.8
mg/L sulfide with 2.8 or 10.8 mg/L. Fe and 12.5 mg/L sulfide with
10.8 mg/L. Fe (Figure 1). The layer of plaque when removed did
not produce sufficient material to analyze or investigate further.
Sulfide NOEC, LOEC, chronic values (the geometric mean of the
NOEC and LOEC wvalues), and IC25 values for each Fe
concentration on day 10 and day 21 are presented in Table 6.

DISCUSSION

Mesaocotyl emergence was the most sensitive endpoint at
sulfide concentrations >3.1 mg/LL with 0.8 mg/L Fe and an IC25
value of 3.9 (3.5-4.3) mg/L. sulfide. However, exposure of
developing wild rice to sulfide concentrations >7.8 mg/L (with
additions of 2.8 mg and 10.8 mg Fe/L. and IC25 values of 7.1
[6.5-7.7] and 9.3 [8.8-9.8] mg/L, respectively)} was required to
significantly reduce mesocotyl emergence. Furthermore, addi-
tion of 10.8 mg/L. Fe resulted in reduction of sulfide toxicity
compared with lower Fe concentration treatments, based on
emergence, changes in median ET30 values, and greater
percentage of emergence in seeds exposed to 12.5 mg/L sulfide.

Seed activation, seedling survival, and phytotoxicity were
the least sensitive endpoints. Root and shoot growth endpoints
were less sensitive than emergence endpoints. The day-21
sulfide chronic values in the 0.8 mg Fe/L. series ranged from
2.2mg/L. sulfide for emergence to >12.5mg/L. sulfide for
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Table 4. Effects of sulfide on hydroponic development and growth of Zizania palustris endpoints after 21-d exposure
Treatment Response®
Mean Mean 2°
Mean Mean shoot leaf
Seed Mesocotyl  Seedling  seminal root seminal root biomass Mean biomass Mean Abnormal
Sulfide® Iron  activation emergence survival biomass length (g, dry shoot (g, dry free leaf  appearance
(mg/L) (meg/L) (%) (%) (%) (g. dry wi) (cm) wi)  length (cm) wi) (no.) (%)
<0.01 0.8° 100.0 44.1 (0.46) 100.0 0.0016 6.588 0.0044 2.567 0.0088 2.8 (0.2) 0.0 (0.0
(negative 0.0 (0.0) (0.0002) (0.301) (0.0003) (0.123) (0.0007)
control)
<0.01 0.8 100.0 8.8° (0.47) 100.0 0.0010F 3.566" 0.0039 2.330 0.0057% 2504 100" 0.0)
(positive [((OA))] (0.0) (0.0001) (0.218) (0.0004) (0.150) (0.0010)
controly*
03 0.8 100.0 43.1(041) 100.0 0.0016 6.012 0.0038 2.456 0.0084 2.7 (0.3) 0.0 0.0
0.0) (0.0) (0.0001) (0.229) (0.0002) (0.116) (0.0011)
1.6 0.8 100.0 41.6 (0.66) 100.0 0.0020 5453 0.0035 2.309 0.0068 3.0 0.2) 0.0 (0.0)
[((AD)] . (0.0) (0.0002) (0.238) (0.0002) (0.076) (0.0006)
31 0.8 100.0 36.6° (0.66) 100.0 0.0016 5434 0.0038 2.468 0.0075 2.8 (0.1 0.0 0.0
(0.0) . (0.0) (0.0002) (0.345) (0.0002) (0.092) (0.0009)
7.8 0.8 100.0 244" (0.41) 100.0 0.0014 4915 0.0040 2.840 0.0081 3.6 (03) 0.0 (0.0)
0.0 . (0.0) (0.0002) (0.386) (0.0003) (0.098) (0.0009)
12.5 0.8 1(80051 0.0° (0.00) - - =) - - - - =)
<0.01 2.8 100.0 45.0 (0.67) 100.0 0.0016 4790 0.0042 2.511 0.0073 3.2(0.2) 0.0 (0.0
(negative [(20)] (0.0) (0.0001) (0.155) (0.0003) (0.078) (0.0008)
control)
0.3 2.8 100.0 43.4 (046) 100.0 0.0019 5.315 0.0041 2.531 0.0069 3.10.2) 0.0 (0.0)
[(20)] (0.0) (0.0002) (0.283) (0.0004) (0.075) (0.0009)
1.6 2.8 100.0 40.9 (0.46) 100.0 0.0017 5.890 (.0043 2.571 0.0074 3.7 (02) 0.0 (0.0)
(0.0 (0.0) (0.0001) (0427) (0.0004) (0.136) (0.0009)
31 2.8 100.0 40.0 (0.67) 100.0 0.0014 5.506 0.0038 2.615 0.0066 3.1 (02) 0.0 (0.0)
0.0) (0.0) (0.0001) (0.290) (0.0002) (0.125) (0.0008)
7.8 2.8 100.0 32.8 (0.57) 100.0 0.0013 5.127 0.0035 2.331 0.0066 2.6 (0.3) 0.0 0.0
Q.0 0.0 (0.0001) (:403) (0.0005) (0.131) (0.0010)
12.5 28 1(8%? 0.0% (©.00) - -G -) -} - ) - - -}
<0.01 0.8 100.0 46.3 (047) 100.0 0.0016 5.356 0.0035 2431 00072  2.9(0.2) 0.0 (0.0)
(negative [(20)] (0.0) (0.0001) (0.299) (0.0002) (0.112) (0.0009)
confrol)
03 10.8 100.0 45.9 (046) 100.0 0.0012 5120 0.0034 2.293 0.0073 2.5(0.2) 0.0 0.0)
(0.0) (0.0) (0.0001) (0.285) (0.0001) (0.124) (0.0005)
1.6 10.8 100.0 43.4 (0.66) 100.0 0.0014 4576 0.0032 1.962 0.0061 2.8 (0.3) 0.0 (0.0)
[(20)] (0.0) (0.0001) (0.221) (0.0002) (0.071) (0.0006)
31 10.8 100.0 45.6 (0.63) 100.0 0.0015 5402 0.0041 2.784 0.0082  3.3(02) 0.0 0.0
(0.0 0.0) (0.0001) (0.078) (0.0002) (0.080) (0.0004)
7.8 108 100.0 419" (0.63) 100.0 0.0015 4640 0.0038 2.542 0.0078 2.9 (0. 0.0 (0.0)
©.m (0.0) (0.0001) (0.287) (0.0002) (0.065) (0.0005)
125 10.8 100.0 213" (0.67) 100.0 0.0014 5.522 0.0038 2.776 0.0091 3300 0.0 (0.0)
[((OA))] (0.0) (0.0001) (0.288) (0.0003) (0.120) (0.0007)

“Mean with standard error of the mean below. Mean of 4 replicates/treatment with 80 seeds/replicate (320 seeds/treatment).

"Nominal sulfide concentration.

°HS-1 contains (.8 mg Fe/L. Statistical comparisons made without HS-1 with 0.8, 2.8, or 10.8 mg Fe/L controls depending on treatment set analyzed to hold the

nominal Fe constant during analysis.

“100 mg/L boric acid (positive control).

°Significantly less than HS-1 with 0.8 mg Fe/L, t test, p < 0.001.
I.Signjﬁcamly less than HS-1 with 0.8 mg Fe/L, 1 test, p= 0.003.
BSignificantly less than HS-1 with 0.8 mg Fe/L, ¢ test, p = 0.025.
"Significantly greater than HS-1 with 0.8 mg Fe/L, ¢ test, p < 0.001.

“Significantly less than HS-1 with (1.8 mg Fe/L, Kruskal-Wallis-analysis of variance, Dumn’s test, p < 0.05.
ISignificantly less than HS-1 with 2.8 mg Fe/L, Kruskal-Wallis-analysis of variance, Dumn’s test, p < 0.05.
kSignificantly less than HS-1 with 2.8 mg Fe/L, Kruskal-Wallis-analysis of variance, Dunm’s test, p < 0.05.
]Signiﬁca.nﬂy less than HS-1 with 10.8mg Fe/L, Kruskal-Wallis-analysis of variance, Dunn’s fest, p < (.05,
“Significantly less than HS-1 with 10.8 mg Fe/L, Kruskal-Wallis-analysis of variance, Dunn’s test, p < 0.05.

HS-1=Hoagland’s solution.

seed activation, survival, and phytotoxicity endpoints. The
sulfide chronic values for replicates exposed to 2.8mg and
10.8 mg Fe/L ranged from 4.9 mg/L. sulfide for emergence to
>12.5 mg/L sulfide for seed activation, survival, and phytotox-
icity endpeints, providing evidence of a trend toward decreased
sulfide toxicity with increased Fe concentration. Historical
studies of sulfide toxicity were reviewed by Lamers et al. [19].

Although no studies with wild rice were included, studies with
Oryza sativa (Asian rice) in hydroponic culture showed reduced
productivity at 5 mg/L sulfide [20] and (.9 mg/L. sulfide [21],
and radial oxygen loss and reduced at nutrient uptake at 0.3 to
1.9mg/l. sulfide [22]. More recently, Pastor et al. [23]
demonstrated sulfide toxicity to wild rice at .3 mg/L sulfide,
which was markedly less than that found in the present study.
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Table 5. Median emergence time endpoint in wild rice exposed to sulfide in the presence of iron on day 21*

Median emergence time (d)

Treatment iron (mg/L) Hs-1° 100 mg/L BA® 03 mg/L 5 1.6 mg/L 8* 31mg/L §* 7 8mg/l. 8% 12.5mg/L §*
0.8 10 >21¢ 1 12 15 >21¢ »21¢
2.8 12 - 12 12 12° 19° »21°
10.8 10 - 10 12 12° 158 >21°

“Based on time (in days) required to achieve 30% emergence.

egative comtrol.
“Boric acid, positive control.
Significantly greater than HS-1with 0.8 mg Fe/L, Mann-Whitney U test, p < 0.001.
“Significantly less than 3.1 mg/L sulfide with 0.8 mg Fe/L, Mann~Whitney U test, p < 0.05.
'Significantly greater than HS-1with 2.8 mg Fe/L, Mann-Whitney U test, p=0.005.
ESignificantly greater than HS-1with 10.8 mg Fe/L Mann-Whitney U test, p = 0.001.
BA =horic acid; HS-1 =Hoagland’s solution.

Table 6. Summary of numerical endpoints determined on days 10 and 21*

Day 10 Day 21
NOEC® LOEC® Chve 1C25° NOEC LOEC Chv 1C25
Endpoint (mg/L §°7)  (mg/l 8°7)  (mgL §°) (mg/L 5°7) mg/L §°7)  (mg/l 827 (mg/L 8°7) (mg/L 5%7)
Sulfide + 0.8 mg Fe/L
Activation 12.5 >125 >»12.5 >12.5 12.5 >12.5 »125 >12.5
Emergence (%) 3.1 78 49 3.5 (3.1-3.9) 16 3.1 22 39 (3.5-4.3)
Emergence (ET?»O)f - - - - 3.1 7.8 49 -
Survival 125 >12.5 =125 >7.8% 12.5 >12.5 =125 =7.88
Shoot weight - - - - 78 125 08 =788
Shoot length - - - - 78 12.5 98 >7.8¢%
Root weight - - - - 78 12.5 98 >7.88
Root length - - - - 7.8 125 9.8 7.6 (7.1-8.1)
Leaf number 125 >12.5 =125 >7.8% 7.8 125 9.8 >7.8%
Leaf biomass - - - - 7.8 125 93 >7.88
Phytotoxicity 12.5 >125 >12.5 >7.88 12.5 >12.5 >125 >7.88
Sulfide + 2.8 mg Fe/lL
Activation 12.5 >125 >12.5 >12.5 12.5 >12.5 >125 >12.5
Emergence (%)° 3.1 78 49 57 (5.3-6.1) 31 7.8 49 7.1 (6.5-7.7)
Emergence (ET30)f - - - - 31 7.8 49 -
Survival 12.5 >125 >12.5 >7.88 12.5 >12.5 >125 >7.88
Shoot weight - - - - 78 12.5 98 »7.88
Shoot length - - - - 7.8 12.5 98 =7.8%
Root weight - - - - 78 12.5 9.8 =788
Root length - - - - 78 12.5 98 >7.88
Leaf number 125 >125 >12.5 =788 78 125 9.8 =788
Leaf biomass - - - - 78 125 9.8 >7.88
Phytotoxicity 12.5 >125 >12.5 >7.8% 12.5 >12.5 >125 >7.88
Sulfide + 10.8 mg Fe/LL
Activation 125 >12.5 =125 - 12.5 >12.5 =125 >12.5
Emergence (%) 31 78 4.9 8.5(8.2-8.8) 31 7.8 49 093 (88998
Emergence (ET30) - - - - 31 78 49 -
Shoot weight - - - >1258 12.5 >12.5 >125 >12.58
Shoot length - - - - 12.5 >12.5 >125 >12.5%
Root weight - - - - 12.5 >12.5 =125 >12.58
Root length - - - - 125 >12.5 =125 >12.5%
Leaf number 12.5 >125 >12.5 >12.58 12.5 >12.5 >125 >12.58
Leaf biomass - - - - 12.5 >12.5 »125 »12.58
Phytotoxicity 12.5 >125 >12.5 »12.5% 12.5 >12.5 >125 »12.5%

“Nominal concentrations.

"No-observed-effects concentration.

‘Lowest-observed-effects concentration.

Chronic value (geometric mean of NOEC and LOBC value). Represents the estimated threshold of toxicity.

°25% inhibitory concentration determined by linear interpolation with 95% confidence intervals in parentheses.

No emergence recorded at 12.5mg L.

EReported as greater than highest concentration in which mesocotyl emergence was observed. No emergence was noted in the 12.5 mg §°/L treatment with
either 0.8 or 2.8 mg Fe/L.

NOEC = no-observed-sffects concentration; LOEC = lowest-observed-effects concentration; ChV = chronic values; 1C25=25% inhibitory concentration;
ET30=time to 30% emergence.
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Figure 1. Representative seminal roots from (A) HS-1 centrol containing
<0.01 mg/L sulfide and 0.8 mg/L Fe, (B) 7.8 mg/L sulfide with 2.8 mg/L Fe,
and (C) 7.8 mg/L sulfide with 10.8 mg/L. Fe. Note normal root fibers and
absence of iron sulfide (FeS) plaque in seminal root from the control (A),
increase in the formation of FeS plaque at the upper regicn (arrow) of the
root in seminal root from the 7.8 mg/L sulfide with 2.8 mg/L Fe treatment
(B), and more widespread FeS plaque (arrows) formed on the seminal root
from the 7.8 mg/L. sulfide with 10.8 mg/L. Fe treatment (C).

However, the effects measured were on juvenile seedling
growth and development using seedlings produced from seeds
that were allowed to germinate and grow to 1 to 2cm {over
5-7d) in aerobic deionized water, whereas the present study
initiated exposure in ungerminated sceds. Both studies utilized a
modified Hoagland’s solution [4,5], with the studies by Pastor
et al. [23] containing one-fifth strength solution and 5mM
piperazine-N,N’-bis buffer and the present study using modified
HS-1 solution [4] containing 25% ammonium (molar basis) in a
mixture of ammonium and nitrate. The hydroponics design [24]
used total hypoxia to maintain sulfide levels, but exposed the
vegetative portion of the rice plants to levels of sulfide much
greater than would be expected in nature. The design of the
hydroponics system used in the present study allowed the seed,
mesocotyl, and early primary leaf (shoot) to be exposed to the
hypeoxic media with sulfide, which was supported by peer
review of studies supporting the re-evaluation of the State of
Minnesota’s surface water quality standard for sulfate [1,2].
More ecologically realistic test conditions were recommended
by peer review [24], and thus the basis for the design was a
scaled-down model of ponds in which wild rice grows naturally.
The primary differences belween the laboratory hydroponics
study and rice growing naturally were the lack of sediment in the
simplified, but highly controlled hydroponics and omission of
the floating leaf phase. In the case of the hydroponics, allowing a
floating leaf phase would have resulted in artificially greater
exposure to sulfide because of the high levels of sulfide in the
media, which are nol generally present at the surface of pond
water. Oxidation of free sulfide in the water column resulting

D.J. Fort et al.

from greater oxygen levels naturally reduces free sulfide levels
exposed to the floating leaves of wild rice.

Based on measured sulfide concentrations, Fe substantially
reduced free sulfide concentrations in the 10.8mg Fe/L
treatment relative to the 0.8 mg Fe/L treatment. The effect of
2.8 mg Fe/L on free sulfide concentrations fell between the 0.8
and 10.8 mg Fe/L treatments. These observations, combined
with differences in wild rice responses to sulfide across different
iron concentrations, demonstrate the ability of Fe (o reduce
sulfide toxicity to wild rice. Free sulfide loss between 24-h
renewals ranged from 19.6 to 23.5% with 0.8 mg Fe/L, 32.4 to
55.6% with 2.8 mg Fe/L, and 87.6 to 95.4% with 10.8 mg Fe/L,
based on time-weighted average measurements. The loss was
presumably partly the result of degradation, but primarily
complexation with iron. These results provide evidence that Fe
reduces free sulfide concentrations, but not necessarily as a
linear function of Fe concentration [25-27]. Sulfide levels in
pond sediment are determined by sulfate levels, availability,
temperature, oxidation-reduction potential, pH, total organic
carbon, Fe?™ levels, and speciation [21,28]. In some cases,
sediment Fe®" concentration may be inadequate to detoxify the
sulfide by deposition of iron sulfide (FeS), and only some
sediment will exist as FeS, even with large amounts of Fe.
Although less toxic than sulfide, FeS can adversely affect the
root systems of aquatic plants. Sensitivily of grass species
(including wild rice) to sulfide has been studied for many years.
Since the late 1950s, sulfide phytotoxicity has been described
historically by rotting roots, black (FeS plaque) root, leaf
discoloration, and poor growth and yield [29-31] because of
sulfide-induced nutritional deficiencies resulting from poor
uptlake and utilization of critical nutrients [20,22,29-33]. These
deficiencies result in potential inhibition of various oxidases,
compromising metabolic capacily, inducing oxidative stress,
and reducing gas exchange [34-38] in the root systems.
Detoxification of sulfide by rice requires radial oxygen loss from
roots to the rhizosphere as described by Armstrong and
Armstrong [29]. These investigators provided the first specific
anatomical assessment of radial oxygen loss inhibition by
sulfide, blockage of vascular systems, and inhibition of lateral
root emergence in rice, which correspond to the toxicological
impact on the rice plant. Armstrong and Armstrong [29] found
that adventitious and fine lateral roots of rice exposed to sulfide
had reduced radial oxygen loss to the thizosphere atomically
characterized as being thickened, resulting in inhibition of the
apical cortical gas space system. More recent studies [39,40]
have demonstrated mitochondria-based detoxification of sulfide
primarily in the roots. Functional isoforms of O-acetylserine-
(thiol)lyase C (OASTL), specifically QOAS-C, detoxify sulfide
primarily in the roots [41] by catalyzing the conversion of
sulfide and O-acetylserine to cysteine.

In the present study, black plague was found on the seminal
roots exposed to >7.8 mg/L sulfide and 2.8 or 10.8 mg/L Fe.
However, root blackening is often observed in plants growing
in sulfide-laden sediment. In the present hydroponics study,
limited root blackening was found, as expected, because
sediment cofactors such as organic carbon and microbial flora
are likely required to facilitate the process. Although it is
plausible that OAS-C was responsible for detoxifying a
portion of the sulfide to which the wild rice seedlings were
exposed in the present study; based on the daily rate of sulfide
decay (~30%), the seedlings were still exposed to a
significantly high level of free sulfide during the study.
Thus, enzymatic sulfide detoxification in the roots cannot
explain the decreased toxicity of sulfide we observed even at
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the lower Fe concentration on a physiological level. Sulfide
toxicity to wild rice is also tissue dependent, with the
mesocotyl and roots being less susceptible to free sulfide
toxicity and the photosynthetic portion being more susceptible
to sulfide. On a larger scale, to properly evaluate sulfide
toxicity to wild rice, both free sulfide and complexed sulfide
need to be considered, based on the appearance of black
plaque on the roots of wild rice seedlings from the higher
sulfide and Fe treatments and the reduction in free sulfide
toxicity by Fe found in the present study.

CONCLUSIONS

The results of the present study indicate that exposure of
developing wild rice (mesocotyl emergence) to sulfide-
induced toxicity >3.1mg/L. sulfide in the presence of
0.8 mg Fe/L, and >7.8mg/L sulfide in the presence of 2.8
or 10.8mg Fe/L. at study day 21. Mesocotyl emergence was
the most sensitive endpoint, and growth endpoints were less
sensitive. Increasing Fe concentrations reduced the toxic
effects of sulfide to wild rice. Ultimately, determination of
site-specific sulfate criteria considering factors that alter
toxicity, including sediment Fe and organic carbon, are
necessary to adequately address the potential impact of sulfate
in surface waters. Additional study of the larger significance
of the hydroponics study is warranted, taking into account an
aquatic life cycle evaluation of sediment sulfide toxicity to
wild rice using a sediment microcosm.

Acknowledgment—The authors thank G. Blaha, E. Swain, and the
Minnesota Pollution Control Agency (MPCA) for providing the wild rice
seeds used in the present study. Funding was provided by the Mimmesota
Chamber of Commerce.

Data availability—Data, associated metadata, and calculafion tools are
available from the corresponding author (djfort @fortlabs.com)

REFERENCES

1. Aiken SG, Lee PF, Punter D, Stewart M. 1988. Wild Rice in Canada.
Agriculture Canada Publication 1830. NC Press, Torontfo, ON, Canada.

2. Moyle IB. 1944, Wild rice in Minnesofa. J Wildl Manag 8:177-184.

3. Fort DJ, Mathis MB, Walker R, Tuominen LK, Hansel M, Hall S,
Richards R, Grattan SR, Anderson K. 2014. Toxicity of sulfate and
chloride to early life stages of wild rice (Zizania palustris). Environ
Toxicol Chem 33:2802-2809.

4. Malvick DK, Percich JA. 1993, Hydroponic culture of wild rice
(Zizania palustris L)) and its application to studies of silicon nutrition
and fungal brown spot disease. Can J Plant Sci 73:969-975.

5. Hoagland DR, Arnon DI. 1950. The water-culture methods for growing
plants without soil. Circular 347. University of California Agricultural
Experiment Station, Berkley, CA, USA.

6. US Environmental Protection Agency. 1971. Method No. 360.1
Oxygen, dissolved (Membrane electrode). Methods for the Chemical
Analysis of Water and Wastes. EPAf600/4-79/020. Cincinnati, OH.

7. US Environmental Protection Agency. 1996, Method No. 9215:
Potentiometric determination of sulfide in agueous samples and
distillates with ion-selective electrode. Methods for the Chemical
Analysis of Water and Wastes. EPA/600/4-79/020. Cincimmati, OH.

8. US Environmental Protection Agency. 1982. Method No. 120.1:
Conductance (specific conductance, pmhos at 25 °C) by conductivity
meter. Methods for the Chemical Analysis of Water and Wastes. EPA/
600/4-79/020. Cincinnati, OH.

9. US Environmental Protection Agency. 1982. Method No. 130.2: Hardness,
total (mg/L as CaCOj) (titrimetric, EDTA). Methods for the Chemical
Analysis of Water and Wastes. EPA/600/4-79/020. Cincinnati, OH.

10. US Environmental Protection Agency. 1978. Method No. 310.1:
Alkalinity (titrimefric, pH 4.5). Methods for the Chemical Analysis of
Water and Wastes. EPA/600/4-79/020. Cincimmati, OH.

11. US Environmental Protection Agency. 2007. Method No. 8008: Iron,
total Ferro Verr® method. Methods for the Chemical Analysis of Water
and Wastes. EPA/600/4-79/020. Cincinnati, OH.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23

24,

25.

26.

27.

28.

29,

30.

31

32,

33.

34,

35.

36.

37.

Environ Toxicol Chem 36, 2017 2225

US Environmental Protection Agency. 1978. Method No. 330.5: Chlorine,
total residual (spectrophotometric, DPD). Methods for the Chemical
Analysis of Water and Wastes, EPA/600/4-79/020. Cincimnati, OH.

US Environmental Protection Agency. 1974, Method No. 3350.2:
Nitrogen, ammonia (colorimetric, fittimetric, potentiometric distilla-
tion procedurs). Methods for the Chemical Analysis of Water and
Wastes. EPA/600/4-79/020. Cincinnati, OH.

US Environmental Protection Agency. 1978. Method No. 3754:
Sulfate (turbidimetric). Methods for the Chemical Analysis of Water
and Wastes. EPA/600/4-79/020. Cincinnati, OH.

US Environmental Protection Agency. 1993. Method No. 353.2:
Determination of nifrate-nitrite nitrogen by automated colormetry.
Methods for the Chemical Analysis of Water and Wastes. EPA/600/4-
79/020. Cincinnati, OH.

US Environmental Protection Agency. 1971. Phosphorous, all forms
(colorimetric, ascorbic acid, single reagent). Methods for the Chemical
Analysis of Water and Wastes. EPA/600/4-79/020. Cincinnati, OH.
US Environmental Protection Agency. 1983. Mezhod for chemical
analysis of water and wastes. EPA 600/4-79/020. Washington DC.
Organisation for Economic Co-operation and Development. 1998. Test
No. 211: Daphnia Magna reproduction test. OECD Guidelines for the
Testing of Chemicals. Paris France.

Lamers LPM, Govers LL, Janssen ICIM, Geurts ITM, Van der Welle
MEW, Katwijk MM, Van der Heide T, Roelofs JGM, Smolders AJP.
2013. Sulfide as a soil phytotoxin—A review. Front Plant Sci 4:1-14.
Tanaka A, Ranjit P, Mulleriyawa RP, Yasu T. 1968. Possibility of
hydrogen sulphide induced iron toxicity of the rice plant. Soil Sci Plant
Nuzr 14:1-6.

Hollis JP, Allam Al Pitts G, Joshi MM, Ibrahim IKA. 1975. Sulphide
diseases of rice on iron-excess soils. Acta Phytopathol Acad Sci Hung
10:329-341.

Joshi MM, Ibrahim IKA, Hollis JP. 1975. Hydrogen sulphide: Effects
on the physiology of rice plants and relation to straighthead disease.
Phytopathology 65:1165-1170.

Pastor ], Dewey B, Johnson NW, Swain EB, Monson P, Peters EB, Mybro
A.2017. Effects of sulfate and sulfide on the life cycle of Zizaniapalustris
in hydroponic and mesocosm experiments. Ecol Appl 27:321-336.
Eastern Research Group. 2014, Summary Report of the Meeting to Peer
Review MPCA’s Draft Analysis of the Wild Rice Sulfate Standard
Study. Arlington, VA, USA.

Smolders AJP, Nijboer RC, Roelofs JGM. 1995. Prevention of sulphide
accumulation and phosphate mobilization by the addition of iron (I) chloride
to reduced sediment: An enclosure experiment. Freshw Biol 34:247-253.
Lamers LPM, Falla 8], Samborska EM, Van Dulken IAR, Van
Hengstrum G, Roelofs JGM. 2002. Factors controlling the eutrophica-
tion and toxicity in sulfate-polluted freshwater wetlands. Oceanogra-
phy 47:585-593.

Van der Welle MEW, Cuppens M, Lamers LPM, Roelofs JGM. 2006.
Detoxifying toxicants: Interactions befween sulphide and iron toxicify.
Environ Toxicol Chem 25:1592-1597.

Connell WE, Patrick WH. 1968. Sulfate reduction in soil: Effects of
redox potential and pH. Science 159:36-87.

Armstrong I, Armstrong W. 2005. Rice: Sulfide-induced barriers to root
radial oxygen loss, Fe?* and water uptake and lateral root emergence.
Ann Bot 96:625-638.

Baba I, Iwata 1. 1963. Akiochi disease of rice plants. In Matsubayashi
M, Ito R, Nomoto T, eds, Theory and Practice of Growing Rice. Puji
Publishing, Tokyo, Japan, pp 149-138.

Takijima Y. 1965. Studies on the mechanism of root damage of rice
plants in the paddy fields (Part 1). Root damage and growth inhibitory
substances found in the peaty and peat soil. Soil Sci Plant Nuir 10:1-8.
Mitsui S. 1965, Dynamic aspects of nutrient uptake. In Tanaka A, ed,
The Mineral Nutrition of the Rice Plant. Johms Hopkins University,
Baltimore, MD, USA, pp 53-62.

Allam AT, Hollis JP. 1972. Sulphide inhibition of oxidases in rice roots.
Phytopathology 62:634-639.

Armstrong W. 1970. Rhizosphere oxidation in rice and other species; a
mathematical model based on the oxygen flux component. Physiol
Plant 23:623-630.

Mendelssohn IA, McKee KL, Hester M. 1988. Re-examination of pore
water sulfide concentrations and redox potentials near the aerial roots of
Rhizophora mangle and Avicennia germinans. AmJ Bot75:1352-1359.
Trolldenier G. 1988. Visualization of oxidizing power of rice roots and
of possible participation of bacteria in iron deposition. Z Pflanz
Bodenkunde 151:117-121.

Begg CBM, Kirk GID, MacKenzie AF, Neue HU. 1994. Root-induced
iron oxidation and pH changes in the lowland rice thizosphere. New
FPhytologist 128:469-477.

Page 221 of 222



IMAMO1-00428

2226

38. Revshech NP, Pedersen O, Reichart W, Briones A.

39.

Environ Toxicol Chem 36, 2017

19949,
Microsensor analysis of oxygen and pH in the rice rhizosphere
under field and laboratory conditions. Biol Fertil Soils 29:
379-385.

Alvarez C, Garcia I, Romero LC, Gotor C. 2012. Mitochondrial sulfide
detoxification requires a functional isoform o-acetylserine(thiol)lyase c
in Arabidopsis thaliana. Mol Plant 596:1217-1226.

D.J. Fort et al.

40. Krubel L, limemann I, Wirtz M, Bitke H, Thornton ID, Browning LW,

41.

Poschet G, Hell R, Balk I, Braun HP, Hildebrandt TM. 2014. The
mitochondrial sulfur dioxygenase ethylmalonic encephalopathy protein
1 is required for amino acid catabolism during carbohydrate starvation
and embryos development in arabidopsis. Plant Physiol 165:92-104.
Hasler-Sheetal H, Holmer M. 2015. Sulfide infrusion and detoxification
in the seagrass zostera maring. PLoS One 10:e0129136.

Page 222 of 222



