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Section A: Project overview

1. Project number: 2015C028R

Project title: Development and commercialization of aerobic digestion of poultry manure to
produce bio-active fertilizers.

Research team leader: Marc Legault

Research team leader’s organisation: Alberta Agriculture and Forestry

Project start date: 2015 September 1

Project completion date: 2017 December 1

Project final report date: 2018 January 31
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Section B: Non-technical summary (max 1 page)

Provide a summary of the project results which could be used by the funders for communication to
industry stakeholders (e.g., producers, processors, retailers, extension personnel, etc.) and/or the
general public. This summary should give a brief background as to why the project was carried out,
what were the principal outcomes and key messages, how these outcomes and key messages will
advance the agricultural sector, how they will impact industry stakeholders and/or consumers, and
what are the economic benefits for the industry.

Alberta Poultry producers contribute to the Albertan economy by creating employment and revenue.
However, inherent to poultry production is manure by-product that is viewed as a low value liability.
This project provided an opportunity to support Alberta Agriculture and Forestry’s commitment to
develop technologies to transform agricultural wastes into value-added products. The fermentation of
poultry manure to produce non-pathogenic biologically active plant nutrient solutions not only met this
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challenge but it also demonstrated how to use these value-added process solutions in a greenhouse
setting while recycling all water. Poultry manure was chosen due its high nitrogen to carbon ratio and
it typically contains less fibrous bedding materials than other manures. Bedding materials were
problematic for initial efforts however as the project progressed these seemingly problematic materials
were used to produce an additional value-added solids product.

The goal of this project was to enhance the value of poultry manure by producing biologically active
fertilizers through aerobic digestion. A core accomplishment was the successful development of a
fermentation process to produce non-pathogenic biologically active nutrient solutions; which could be
applied to other agri-food organic wastes. The project successfully developed greenhouse methods for
using these biologically active nutrient-rich solutions to safely grow food. Plant biomass and produce
were observed to be healthy, particularly for heavy feeders such as the Brassica family, tomatoes and
squash.

The hypothesized mechanisms associated with biologically active nutrient solutions are as follows.
Microbial biomass acts as a slow-release source of nutrients that complement the manure-derived
nutrients. Microorganism activity can suppress or counter soil pathogens. These solutions can
improve soil fertility, thus leading to healthier soils which in turn promotes healthy plants.

The project furthered a sustainability goal by demonstrating waste is actually a resource. Future
efforts could involve the co-fermentation of liquid and solid organic wastes. The goal is to destroy
pathogens and increase the non-pathogenic bacteria cell count; the greater the cell counts of non-
pathogenic microorganisms, the higher the nutrient content of the manure-derived solutions.

With regard to soluble carbon, the fermentation broth’s soluble carbon significantly declines within
days. Increasing the soluble carbon by adding methanol, increased the bacteria cell count a thousand
fold. Therefore, co-fermenting manure with a soluble carbon waste stream would produce an ideal
microorganism rich product while processing or disposing two waste streams.

Organic certification of the process would be a strong economic incentive for industry adoption.
However, accredited organic authorities need to vet the process with regard to organic certification.

An exploratory economic analysis [not including facility, overhead and utilities costs] at the 1,000
liter scale suggests it is economically feasible to pursue this technology (or more prudently seek
organic certification and /or scale up development). However, the 1,000 liter scale is likely
inadequate for industry. Scaling up the technology may involve working with industry to use
commercially available equipment to develop robust support equipment for feeding, dosing and
harvesting the bioreactor. Attachment 1 highlights the economic analysis (Net Present Value, Benefit-
Cost Ratio) assumptions and data.

Regulatory Authorities are required to define and assess applicable field and greenhouse regulations.
Since the product is neither manure nor is it compost (nor compost tea).
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Section C: Project details

1. Project team (max ¥ page)
Describe the contribution of each member of the R&D team to the functioning of the project. Also describe
any changes to the team which occurred over the course of the project.

Emmanuel Laate, Project Economist, provided the report’s economic analysis.

Marc Legault, Project Manager and Engineer, developed the processes, data analysis, documentation
and coordinated field trials.

Project Team Changes:

i.  Dr. Nick Savidov left Alberta Agriculture and Forestry prior to the project’s commencement
ii.  Yingli Wang, technician, as of the Fall of 2016, was no longer involved with the project

2. Background (max 1 page)
Describe the project background and include the related scientific and development work that has been
completed to date by your team and/or others.

The project’s fermentation technology is a refinement of acrobic digestion. Aerobic digestion was
first used by Alberta Agriculture and Forestry in the development of aquaponics where fish manure is
used to fertilize plants. Fish manure is inherently diluted by water although strategies can be
developed to concentrate the manure; the percent dry matter likely remains far less than other
livestock manures. The advantage to digesting manures containing higher percent dry matter is that
more concentrated nutrient solutions can be produced. A technical challenge for the project was to
ferment as much manure as feasible per batch in order to produce concentrated biologically active
nutrient solutions.

To facilitate industry adoption of the technology, this project focused on utilizing existing greenhouse
equipment and techniques to demonstrate the use of these biologically active nutrient solutions to
safely grow greenhouse crops. The biological activity of these nutrient solutions differentiates them
from traditional synthetic fertilizers; as a consequence greenhouse techniques had to be modified in
order to use these solutions. The incorporation of water recycling also necessitated the modification
of existing greenhouse practices to maintain a sufficient nutrient chemistry and to monitor for toxic
buildups; in particular, sodium levels.

The fermentation of poultry manure to produce non-pathogenic biologically active nutrient solutions,
involved two central principles of operation. One, the control of pH to induce thermophilic
pasteurization conditions and avoid nutrient loss by: phosphate divalent cation precipitates and
ammonia off-gassing. Secondly, the constant addition of relatively pure oxygen was done to ensure
aerobic conditions in order to maintain an odorless microbial decomposition of organic matter.

Only organisms native to manure were used in this non-aseptic fermentation process. All solutions
were analyzed for pathogens (E. coli, Salmonella and other fecal coliforms) and periodic aerobic plate
counts (i.e. total number of aerobic organisms). An aliquot of solution was tested [a DNA scan] for
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thirty root rot pathogens, which was confirmed to be free of all pathogens [see Attachment 2 for
details]. The solutions can be considered “safer” than untreated manure with regard to animal and
root pathogens.

Project development was achieved through two stages, first it was necessary to develop, characterize
and optimize the fermentation process while simultaneously developing the greenhouse processes and
building the support infrastructure.

Specific agricultural and greenhouse regulations with regard to chemistry and microbiology were
difficult to determine since the product is neither manure nor compost. As is identified in this report,
soil contamination / remediation and compost regulations were used as guidelines.

3. Objectives and deliverables (max 1 page)
State what the original objective(s) and expected deliverable(s) of the project were. Also describe any
modifications to the objective(s) and deliverable(s) which occurred over the course of the project.

Objectives -  Original Project Objectives Prior to Staff Changes

I.  Characterize the fermentation process to ensure pathogen Kill.
Il.  Optimize the fermentation process to yield stable nutrient product solutions.
1. Optimize the fermentation process to maximize the economic and nutrient value with regard
to acid addition.

Deliverables - Original Project Deliverables Prior to Staff Changes

I.  Aneconomic assessment of:
i.  The financial suitability to use BANS to grow greenhouse crops
ii.  The cost to ferment poultry manure to produce BANS
[l. A comprehensive “How to Manual” to describe in detail ARD’s aerobic digestion technology
to produce BANS, biologically active nutrient solutions
I1l.  Standard Operating Procedure, SOP’s, to:
I.  Ferment poultry manure to attain pathogen safe stable nutrient solutions
ii.  Store, maintain viability of and use BANS
iii.  Greenhouse production based on BANS as a source of plant nutrients
IV. Data on the potential accumulation of sodium and other minerals associated with recirculation
of hydroponic solutions containing BANS
V.  Data with regard to the impact of soil biology when using repetitive field BANS applications.
VI.  Economic analysis of producing BANS from poultry manure for greenhouse production
VII.  Final report

Objectives -  Modifications with regard to staff changes

I.  Produce safe and effective plant nutrient solutions from poultry manure
Il. Develop a robust and industrialized manure fermentation technology
I1l.  Facilitate industry adoption of the technology by:

i.  Demonstrating the use of solutions to grow greenhouse and field crops.
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The project developed greenhouse and outdoor practices to use the nutrient solutions.

ii.  Detailing process design including ‘scale-up’ considerations
Considerations for utilizing other manures were included in addition to scale up challenges.

iii.  Providing detailed SOP’s, batch records and data presentation

Process Control Forms for data capture were also developed.

Unless otherwise specified, the objectives of this project were successfully achieved.
Project Modification of Key Results: the experimental use of reagents [ammonium hydroxide (to
enhance microbial biomass), vinegar (an antifoam agent), methanol (a soluble carbon source) and

iron sulphate (to enhance iron concentrations)] were added as the project progressed.

Deliverables Modifications with regard to staff changes
Key Results Expected

I. A detailed characterization of the fermentation process including in-depth nutrient analysis to
document the optimization path and process scale-up considerations

This characterization process will address both controlled and uncontrolled process variables.

Process variables controlled or Process variables NOT controlled nor
manipulated manipulated to date
i.  pH control agents i.  manure feedstock variability
ii.  pH setpoints project will try to process manures
iii.  dO, dissolved oxygen containing antibiotic residues
iv.  gas (oxygen) flowrate ii.  microbiology - the project will investigate:
v. antifoam agents - if nutrient solutions impact the
vi. % DM, amount of manure per batch Rhizobium inoculation of legumes
vii.  duration the continual use of mother liquor to
viii.  agitation optimize the fermentation
iX.  mother liquor iii. temperature

1. Industry trials and assessment of plant nutrient solutions derived from poultry manure
(The assistance from CARA, Chinook Applied Research Association was a modification)

II. Demonstrate and assess greenhouse strawberry production techniques using nutrient solutions
derived from poultry manure. Echinacea raft and substrate culture will be trialed

The cost of microbiological characterization hindered the quantification of the microbial contribution
to the nutrient profile ($12,000 for a single DNA scan to $40,000 to assess plant growth, bio-
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stimulant properties and basic microbiology). Project did not address the microbiology impact on
Rhizobium inoculation.

4. Research design and methodology (max 4 pages)

Describe and summarise the project design, methodology and methods of laboratory and statistical
analysis that were actually used to carry out the project. Please provide sufficient detail to determine
the experimental and statistical validity of the work and give reference to relevant literature where
appropriate. For ease of evaluation, please structure this section according to the objectives cited
above.

Subject matter experts were contracted whenever possible throughout the project. Contracts were
established for chemical and microbial analysis and wastewater treatment options. This project is
grateful for the help from the Oyen, AB producer research group, the Chinook Applied Research
Organization (CARA) in providing soil health experiment planning and advice. Alberta Agriculture
and Forestry’s Food Safety and chemical analysis subject matter experts (OS Longman colleagues)
greatly assisted in the interpretation of pathogen and chemical analysis data.

Producing over 3,000 liters of biologically-active nutrient solutions for greenhouse and field trials
was the driving force of this project, while the objective was to chart and document the
developmental work for each batch.

The project tried to focus on two economic (and technical) factors:

i.  the more manure processed per batch, the better the potential economic returns
ii.  the quicker the production the better the potential economic returns

The ‘Trial and Error’ method was used to investigate the variables given below:

Process variables controlled or Process variables NOT controlled nor
manipulated manipulated to date
i.  pH control agents i.  manure feedstock variability
ii.  pH setpoints project will try to process manures
iii. dO, dissolved oxygen containing antibiotic residues
Iv. gas (oxygen) flowrate ii.  microbiology - the project will
v. antifoam agents investigate: - if nutrient solutions impact
vi. % DM, amount of manure per batch the Rhizobium inoculation of legumes
vii. duration the continual use of mother liquor to
viii. agitation optimize the fermentation
iX. mother liquor iii. temperature

This methodology was utilized to determine the optimal solution harvest technique. The objective
was to maximize the amount of solution per batch while minimizing solution dilution. The project
contracted a wastewater company, ClearTech, to investigate the optimal flocculation agent for the
process.
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Harvesting the residual solids that originate from bedding materials became an objective as well as
determining end-use applications for this solids product.

Objectives of the Project

ACIDF

Produce safe and effective plant nutrient solutions from poultry manure

Accredited ‘Lab Houses’ were contracted to assay the biologically active nutrient solutions. The
effectiveness of the solutions to grow crops was qualitative, based upon the experience of
qualified colleagues and visitors. Tree farm trials provided qualitative input. Solution safety was
based upon the services of an accredited ‘Microbiology Lab’; the most difficult pathogens to
kill (E. coli, Salmonella and fecal coliforms) were chosen for investigation.

Develop a robust and industrialized manure fermentation technology

Poultry manure (complete with bedding, feathers, eggs, mites and miticides etc.) was added to
water, followed by oxygen. Section C, subset 5, details the subsequent “Trial and error”
methodology to characterize the fermentation (and harvest) trials, the greenhouse and field
methods, to successfully utilize the biologically-active nutrient solutions.

Facilitate industry adoption of the technology by:
Demonstrating the use of these fertilizer solutions to grow greenhouse and field crops.

The solutions were trialed indoors and outdoors for three years. Greenhouse trials and a novel
innovative outdoor market garden trial were conducted at Crop Diversification Center, CDC,
North; both trials utilized the biologically active nutrient solutions while continuously recycling
all water. A southern Albertan tree farmer trialed the solutions for three years. [At worst: the
solutions are as effective as synthetic fertilizers.] The producer research group, CARA, is
currently investigating the solutions’ (in particular the microbiological) impact on soil health.

Detailing process design including ‘scale-up’ considerations
Process challenges and scale-up considerations were recorded as they were observed on
Fermentation Run sheets and Batch Records. Project presentations and webinars outlined the
technology’s successes, challenges and pitfalls as detailed below in Section 5.
Much effort was directed in developing a robust harvest process involving equipment and pH
manipulation. Overcoming the problematic lignocellulosic bedding materials for decant
(settling) based harvest strategies was a challenge.

Providing detailed SOP’s, batch records and data presentation
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Standard Operating Procedures (SOPs) and document control forms (Fermentation Run and
Batch Record templates) used to capture data, are attached to this report [see Attachment 3 for
Details].

The focus of this project was to help industry adopt this technology. In addition to the above
documentation, the data presentation consists of fourteen fermentation and nutrient graph sets - one
set per fermentation trial, (due to the cost associated with Trial 2, the second trial without pH control,
does not have a nutrient profile like Trial 1).

The graphs are near continuous depictions of data along the fermentation runtime fromt =0 to
harvest and often includes Quarantine Tank data. The graphs depict Temperature, Dissolved Oxygen
and pH vs Time (in Hours and Days) using ten-minute graphing intervals. The graph title provides the
pH and +/- setpoints, the date and the acid control agent other than phosphoric acid.

Each graph has a Text Box in order to readily compare:

i. Volume of Mother of Liquor used, if any

i. Broth Volumes att =0, at harvest and amount of decant harvested

iii. Bioreactor loading i.e. % dry matter and number of 20L manure pails added
iv. The type and amount of acid and base used to control the pH

Process upsets (power loss, foam outs, etc.) and reagent additions (antifoam agents, methanol,
vinegar, ammonium aliquots, iron supplements, etc.) are all denoted with respect to time on each
Fermentation Runtime graph. The nutrient graphs illustrate the direct relationship between foam loss
and nutrient loss.

The ideal way to display the graphs was to place the nutrient data graphs below the fermentation
runtime graphs so as to provide a visual correlation between fermentation events and the
corresponding nutrient profile graphs. Each run (except Trial 2) has either four or six corresponding
nutrient profile graphs; the discrepancy is for extractable metals when the results were reported as
less-than-values and consequently, are of little benefit.

NOTE: For future chemical and possibly microbial analysis, all fermentation runs (including the
aborted ones) have retained broth samples stored at 2 - 5°C; these samples exist all along the
runtime including the final harvest. Although Trials 15 and 16 were terminated, retained
samples exist as there may be cellulose degrading organisms present.

Project activities with regard to greenhouse materials, methods and observations are given in
Appendix C Greenhouse Methods and Observations.

Project activities with regard to engineering challenges and considerations including original
apparatus are given in Appendix D Engineering Challenges and Considerations.
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5. Results, discussion and conclusions (max 8 pages)

Present the project results and discuss their implications. Discuss any variance between expected
targets and those achieved. Highlight the innovative, unique nature of the new knowledge generated.
Describe implications of this knowledge for the advancement of agricultural science. For ease of
evaluation, please structure this section according to the objectives cited above.

NB: Tables, graphs, manuscripts, etc., may be included as appendices to this report.

The project demonstrated the feasibility of fermenting organic wastes to produce biologically active
nutrient solutions. The pH was controlled to maximize the nutrient yield (from organic
decomposition) and more importantly near-guarantees the thermophilic step to kill pathogens.
Competition and predation from other organisms are other hurdles for pathogen survival within the
solutions. The goal was to destroy pathogens and increase the non-pathogenic microorganisms that
are believed to be key to the nutrient-rich solutions’ success.

The project attempted to focus on two economic (and technical) factors:

I. ~ The more manure processed per batch the better the potential economic returns.
The more manure per batch the more concentrated the nutrient solution, and therefore, the
more favourable the economics of transport becomes.

ii.  The quicker the product is produced, the better the potential economic returns.
Discussion of process variables listed in Section C, subsection 4 Research design and methodology:
Process variables controlled or manipulated:
) pH Control Agents

The project trialed various pH control agents to determine the advantages and disadvantages of each;
[See Appendix B, Table 1 pH Control Agents for details]. When using sulphuric acid it appears
“foam-outs” occur at the end of the run, whereas when using phosphoric acid, foam losses occur in
the beginning. A blend of 1 part sulphuric acid to 4 to 5 parts phosphoric acid appear to be the most
favourable acid agent. Nitric acid produced the most manageable foam (easily collapsed on itself) but
nitric acid usage was discontinued since the buildup of nitrate caused the solutions to be over diluted
in order to attain safe nitrogen levels. Unlike ammonium, nitrate ions do not appear to be
incorporated into microbial biomass thus leading its accumulation. A 100 fold or greater dilution was
required to have safe ammonium and nitrate levels; this caused an over dilution of trace elements,
especially iron. Additionally, nitric acid is a non-permitted substance for Canadian organic
compliance. The preferred base control agent was 2 parts potassium hydroxide (caustic potash) to 1
part ammonium hydroxide.

In general terms, when using phosphoric acid and ammonium hydroxide as pH control agents,
ammonium and phosphate ions (as expected) both tended to increase while calcium, magnesium, iron
and manganese ions showed the classical asymptotic loss curve (steep decline followed by modestly
stable value). When nitric acid is the control agent, ammonium ions tended to climbed in value (due
to in part to ammonium hydroxide as the base agent) whereas phosphate ions (which was not added)
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was relatively constant in two cases but gradually declined to less than half in the third case,
suggesting loss due to precipitation.

ii.) pH Setpoints
The optimal fermentation pH setpoint is a tradeoff between:
I. near neutral pH 7 for maximum thermophilic pathogen elimination temperatures

ii. lower pH’s near or below pH 6.6 to prevent nutrient loss from ammonia off gassing and
phosphate cation precipitates

Two pH setpoints may be an option; the initial pH setpoint (near neutral pH) would induce
thermophilic conditions. After the pathogen elimination step, the pH setpoint could be lowered to
maximize nutrient stability.

iii.)  Dissolved Oxygen, iv.) Gas Flow Rate v.) Antifoam Agents
The bioreactor utilized manual control of oxygen and antifoam.

The cause and effect inter-reactions between foam control, temperature, agitation, % dry matter
(%DM) and oxygen flowrate were routinely noted. The more manure fed to the bioreactor (i.e. higher
% DM), the more oxygen and agitation required to support metabolic activity. The greater the
metabolic activity, the greater the temperature, and the higher the temperature, the more likely
microorganisms will die. Upon death, cells rupture and release proteins into the broth, and the more
protein in the broth, the more likely foaming will occur. Also, the higher the oxygen flow rate, the
greater the likelihood of foam formation. Foam also insulates the open bioreactor from heat loss. As
such, foam loss may lead to heat loss. However, if the process utilized air instead of relatively pure
oxygen, the higher flow rates (to attain the same oxygen level) would induce more foaming and
temperature stripping.

Antifoam is a barrier to oxygen transfer since oxygen bubbles, cells and instrumentation become
coated in antifoam consequently it has a great negative impact on oxygen transfer to cells. The less
oxygen to cells, the lower the metabolic activity, thus leading to an immediate decrease in broth
temperature (loss of foam insulation can contribute to heat loss). All fermentation temperature graph
lines are ‘saw tooth’; this highlights the negative impact of antifoam on temperature. Earlier runs
have handwritten arrows to denote antifoam addition times that correspond to an immediate
temperature loss. Many temperature graphs have an overall cyclic (sinusoidal) aspect over the
fermentation runtime; it has been speculated that this may correspond to the rise and fall of different
microbial populations.

vi.) % Dry Matter (% DM), amount of manure per batch
The more manure per batch, the more concentrated the resulting nutrient solution, and as such, the

more favourable the economics of transport becomes. To this end, each batch saw an increase in
manure loading; initial batches were near 4% DM while dry matter increased up to 15% DM (Trial
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11), which was far too much for the given agitation assembly (3 hp motor and 2 aggressive
impellors). At 15% DM, the broth was not homogenous in temperature and possibly pH (the pH
probe in question may have been failing), the oxygen distribution was also hampered. Based on
temperature uniformity, 13 % DM proved to be the maximum load for the given bioreactor.

NOTE: Temperature measurement is considerably more robust than pH; consequently there’s less
likelihood that conflicting temperature measurements are from failing temperature sensors.
Constant exposure to thermophilic temperatures in addition to abrasion from suspended grit
was extremely problematic for pH probes.

For the given bioreactor assembly, 10 to 12% DM is ideal especially if the manure contains bedding.
Bedding material is required for efficient nutrient solution harvest.

vii.) Duration

The quicker the product is produced the better the potential economic returns. For this reason, the
fermentation runtimes (reaction times) were cautiously decreased. Initial reaction times for the first
few runs which also had lower % DM loading were quite long at thirty days or more. Labour logistics
and harvest equipment breakdowns were responsible for one run, exceeding forty days. Towards the
end of the project, reaction times decreased as the quantity of manure fed to the bioreactor increased.
A conservative processing time of 12 days was used to generate economic assumptions. Therefore, it
may be feasible to shorten the fermentation to as little as 7 days or less.

viii.) Agitation

Aggressive agitation enhances oxygen transfer, but the entrainment of abrasive grit is a negative
consequence. Scale-up contemplations should consider the use of aggressive agitation assemblies that
incorporate inline aeration; (it is recommended to substitute the aeration component with oxygen).
Turborator™ is one such technology [http://www.mgdprocess.com/turborator.html].

ix.)  Mother Liquor (includes discussion for process variables NOT controlled)

Typically, the inclusion of Mother Liquor, [a broth aliquot from prior run(s)], serves to hasten the
thermophilic step and, possibly, the rate of mineralization, (the microbial decomposition of organic
matter into plant available nutrients). Trial 6 (see Attachment 4 Trial 6 for details) may highlight a
potential drawback of using too much Mother Liquor. This run had 40% Mother Liquor where it
appears that nitrification (the microbial conversion of NH4 to NO3) may have caused the broth to
become acidic; an increase in NO3z and a decline in NH4, supports the likelihood of nitrification
occurring even though the pH was low for the nitrification due to Nitrosomonas and Nitrobacter
bacteria. However, other chemotrophic organisms could also be responsible for nitrification
induction. Nitrification is a negative impact since the end product nitrate is an unstable nitrogen
compound with regard to shelf life. The Biological Oxygen Demand (BOD) also stalled at a high
BOD point, suggesting a decrease in overall microbial activity.

Hypothesis: The broth was NH4 rich due to Mother Liquor from Trial 5. Upon startup of Trial 6 as
the broth became oxygenated. The nitrification process was initiated, which led to an
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acidification from the conversion of NH4 into NO> then NOa. It is likely that the
nitrifying organisms were present in the manure and not the mother liquor since typical
N-cycle bacteria would have been killed from Trial 5’s thermophilic step.

Process variables NOT controlled nor manipulated to date
I.) Manure feedstock variability

The project utilized two types of layer manure; one contained bedding materials and the other did not.
Neither contained antibiotic residues, and consequently, the project did not run trials with manures
having antibiotic residues. However, miticides and other dusting powders could be sources of
contamination.

iii.) Temperature

Broth temperature was a direct result of fermentation conditions. An ideal run has an inherent
thermophilic step that serves to pasteurize, if not, eliminate pathogens. Temperature increases are due
to metabolic activity; often a loss of temperature signifies a decrease of activity. Most runs easily met
the minimum compost pasteurization requirement of 3 days at 55°C [Guidelines for Compost Quality
PN 1340, Canadian Council of Ministers of the Environment, 2005].

Reagent additions such as iron sulfate, vinegar, methanol and ammonium hydroxide were
experimented with as aliquots. The goal was to further enhance the solutions’ nutrients and / or the
microbiology biomass [see Appendix B, Table 2 Reagents for details]. Towards the end of the
project, the biologically active nutrient solutions were complete; no other plant supplements were
required. The nutrients from poultry manure combined with the pH control agent additions seemed to
yield near-balanced solutions for plant growth [see Attachment 5 for details].

Initially, foliar applications of iron were required for many plants. After ferrous sulphate heptahydrate
was added to the fermentation broth, iron supplementation was no longer required, thus suggesting
this iron continued to be plant available, or microbial activity mediated iron uptake. Supplementing
the fermentations with iron does appear to create a unique foam; this foam can easily be 4 to 6 inches
thick along the bioreactor walls. It is suspected that the positive (“+”) iron charges are bridging with
the cells’ negative (“-”") charges. Foam must be washed back into the bioreactor — as E. coli could be
shielded from heat by the foam and thereby contaminate the broth, which is especially detrimental
once past the thermophilic phase.

Methanol additions were first tested at a 150 L scale using an oxygenated post-thermophilic
(approximately 50°C high point) aliquot from Trial 6. Once the culture was fed 3.78 L of methanol,
the temperature went up immediately by over one degree Celsius. Three days later, the culture was
fed sugar (the amount to saturate a 3.78 L solution at ambient temperature). This had no effect, other
than temporally decreasing the dissolved oxygen, suggesting an increase in metabolic activity was
observed but it was not enough to have an effect on the temperature. The following day the
greenhouse emitted a yeasty, doughy smell, suggesting yeast was cultured. The 50°C broth aliquot
likely contained yeast, since 50°C is not lethal to yeast survival.
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The solutions typically have biological activity up to and at times beyond 10° +/- 102 cells per mL.
The addition of methanol yields a thousand fold increase in cell density [see Attachment 4 Trial 11
for details].

Fermentation Observations

The technology’s robustness was repeatedly highlighted; loss of: power, oxygen, agitation and /or pH
control continued to yield seemingly effective nutrient solutions. At times, broth pockets were so
anaerobic that characteristic foul odours were noted; reprocessing the batch appeared to yield nutrient
solutions of comparable quality. Without doubt, some bacteria are more plant beneficial than others,
just like some batches must be better than others. However, the noted robustness likely stems from
the fact that all microorganisms can become readily available nutrients for plant uptake.

The project consisted of sixteen fermentation runs including two “baseline runs” without pH control;
all runs were oxygenated [see Attachment 4 for Fermentation and Nutrient Graphs]. All other runs
had pH control; four runs used phosphoric acid, three runs used nitric acid and one run used sulphuric
acid. The six remaining runs used a combination of phosphoric and sulphuric acid to control pH. The
base pH agent was ammonium hydroxide for the first eight pH control runs. Trial 11 used potassium
hydroxide as the base agent — manual aliquots of ammonium hydroxide were often added to
supplement the ammonium concentration in order to spur metabolic activity and increase microbial
biomass. The five remaining runs used a combination of potassium and ammonium hydroxide to raise
pH levels.

Without pH control [the first two fermentation trials], the cultures quickly became ‘self-limiting’
from attaining a pH of near 9 and consequently, they did not attain thermophilic pasteurization
temperatures; the broths barely attained 40°C [see Attachment 4 Trial 1 and 2 Fermentation Runtime
graphs]. The Nutrient Profile for Trial 1 is a text book example of nutrient loss due to high pH.
Significant nutrient losses were observed due to ammonia off-gassing and likely irreversible
phosphate-divalent cation precipitates [see Attachment 4 Trial 1 graphs for details].

However, aside from the loss of nutrients due to high pH [see Attachment 4 Trials 1, 11],

nutrient concentrations increase with decreasing pH at time of harvest [see Attachment 4 Trials 13,
14] and foam loss is a nutrient loss [see Attachment 4 Trials 9, 10 and 11], no other firm rules could
be determined.

Trial 11 [see Attachment 4 Trial 11] used sulphuric acid and caustic potash for pH control; aliquots of
ammonium hydroxide were added (to increase microbial biomass). In this case ammonium rose,
phosphate ions were modestly stable, calcium and magnesium ions oscillated but rose overall
whereas iron and manganese ions were approximately stable. In hindsight, a sulphuric acid run (and
possibly a series of runs) should have been repeated.

The last three successful runs (see Attachment 4 Trials 12, 13 and 14) used the aforementioned
combinations for pH control; it is considerably more difficult to identify trends since vinegar and iron
were added to the broth. Ammonium ions generally rose in concentration over time whereas
phosphate ions were steady for two runs. Trial 14 was very uncharacteristic, since phosphate
asymptotically plummeted 30 fold from 800 to 250 ppm. Calcium ions for these runs tended to be
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stable, however, Trial 12 had a rather large cyclic oscillations of calcium, magnesium and iron ions.
The fact that Total Hardness (as calcium carbonate) also followed these oscillations, this suggests
chemistry, rather than microbiology, is responsible.

The last two fermentations (Trial 15 and 16) stalled and did not attain the thermophilic pathogen
elimination step; likely due to residual negative by-product(s) from the use of vinegar as an antifoam
agent. Trial 15 and 16 had the greatest viscosity, observed by the fact that the limestone grit [1/16” to
1/8” diameter] remained suspended for days when broth aliquots were allowed to settle.

Runs 12, 13 and 14 successfully used vinegar as a means to delay the need for antifoam. The delay in
using antifoam allowed the cultures to attain temperatures near and slightly above 70°C. Eventually,
the cultures required antifoam, and as such, the temperatures decreased immediately. The discarded
trials 15 and 16 that contained Mother Liquor from trials 12, 13 and 14 likely stalled from negative
by-products from the vinegar.

It was observed that pathogens were killed due to residence time in the quarantine tank (see Trial 11
Fermentation graph).This elimination was likely due to competition with and predation by other
organisms. This may be an additional means for pathogen reduction or elimination. Trial 11 obtained
a thousand-fold more cells by supplementing the culture’s soluble carbon with methanol. Pathogen
elimination due to competition would likely still occur for solutions having lower cell counts (from
not being fed methanol); however it may take longer. Prior to automatic pH control when acid was
periodically added to the broth manually, E. coli elimination was routinely observed even though the
broth did not attain the 3 days at 55°C pasteurization threshold. As previously mentioned, this
elimination was likely from competition and predation.

Trial 7 used nitric acid as the control agent and the oxygen addition assembly was modified to deliver
more oxygen in a controlled manner; the corresponding thermophilic step had a significant
temperature rise rate and high point. When using nitric acid in comparison to phosphoric acid, the
baseline temperature increased from 50°C to 60°C. It is suspected that the temperature rise was most
likely due to oxygen enhancement. The run had a near 5 day plateau at 65°C, and the broth went from
10°C to over 40°C in less than 24 hours.

The project routinely tested for heavy metal contamination; Canadian Environmental Quality
Guidelines Summary Table Soil Quality Guidelines for the Protection of Environmental and Human
Health was used as a guideline. These guidelines report contamination values for agricultural land on
a dry weight basis using mg/kg dry weight; the solution values are reported using a wet weight basis
of mg/L. Bioreactor feed slurries were dried and analyzed by Contract Labs to investigate the
contamination risk potential. These manure slurries typically have greater than 85% moisture content.
The manure feed slurries were dried to compare the dry weight data to comparable dry weight
regulations. It is not practical (or conceivable) to dry these solutions prior to field application.
This analytical exercise was to understand the slurry’s chemistry. In this instance, when drying the
manure slurry, molybdenum, selenium, tin and zinc were above the limits for agricultural soils using
the Canadian Environmental Quality Guidelines Summary. When reviewing this dry weight data
against Alberta Tier 1 Soil and Groundwater Remediation Guidelines 2014, Soil Remediation
Guidelines; for Fine Agricultural Soil, copper concentrations for the dried slurry were also elevated.
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In summary, contamination risks would exist if utilizing dried product slurries. Repetitive manure
slurry applications would need to be assessed, as is true with repetitive manure applications.

Using a screw press to harvest the solutions was a significant achievement. Decant and flocculation
strategies for harvest worked well for broths having a low percent dry matter, % DM. For initial runs
having low % DM, the biologically active nutrient solution harvest volumes were easily 50% of the
total broth volume. As the % DM increased, the inefficiencies of decant strategies to harvest became
much more apparent; the harvest rate declined to only 20% to 30% of total volume for high % DM
broths when using the decant method. When using a screw press greater than 90% of the broth can
be harvested provided that lignocellulosic bedding materials are present. The initial poultry bedding
was wood chips; this material was reduced in size due to bird activity and once harvested, the residual
solids resembled wet sawdust.

To harvest with a screw press, the manure should contain bedding (bovine manure containing straw
could be mixed into manures not containing bedding). Lignocellulosic materials, typically associated
with bedding, fill the screw press’s flight screws; which serves to trap the finer materials.

Later in the project, it was determined that acidification of the broth to pH 5 to 5.5 prior to harvest
was required. This step is believed to enhance nitrogen stability by discouraging nitrogen cycle
bacteria to convert ammonium to nitrate and to avoid phosphate divalent cation precipitates. This
lower pH also inhibits ammonia which could lead to off gassing loss. Acidifying the broth at the time
of harvest raises the nutrient concentrations, especially for divalent cations including iron [see
Attachment 4 Trials 13 and 14]. Due to error, Trial 11 had a quarantine tank pH greater than 7; Trial
11 Nutrient Graphs highlight the corresponding ammonium, phosphate (declined by half) and
divalent cation nutrient losses (due to high pH) where magnesium ions nearly disappeared [see
Attachment 4 Trial 11].

When the broth was harvested by settling and decanting an analytical comparison of the residual
slurry (Mother Liquor) and the chemistry of the decant solutions showed the Mother Liquor to have
considerably higher nutrient and data values except for chemical oxygen demand (COD). Although
the decant and remaining residual slurry (i.e. Mother Liquor) were from the same batch, the decant
was considerably lower in nutrients. [See Attachment 6 for Bar Graphs]. Prior to chemical analysis
all samples are first filtered to remove solids including microorganisms; consequently the
microorganism contribution to the nutrient profile is lost.

The project tested the use of flocculation agents to shorten the decant time and enhance solution
clarity. A wastewater company, ClearTech, was contracted to investigate the best flocculation agent
for the process. The selected agent, CP 1080 at 86 mg per L broth, enhanced the settling time and
broth clarity, but this harvest strategy was abandoned due to associated nutrient losses from using
flocculation agents. [See Attachment 7 for Bar Graphs].

Product stability (shelf life) was explored by comparing the chemical analysis of a sample stored at
5°C for 77 days to the same solution stored in a shed outside during the summer for the same period
of time [see Attachment 8 for Bar Graphs]. The ammonium concentration did not change between the
two lots. The outdoor solution was not aerated which may explain the loss of nitrate, NO3, likely due
to nitrogen gas loss from denitrification, thus confirming that NOs is not as stable as NH4. Solution
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aeration could encourage the conversion of ammonium to nitrate (a negative outcome); project
greenhouse solutions are typically aerated to maintain viable bacteria population(s). The acidification
of the nutrient solutions serves to discourage the loss of nitrogen via denitrification by the
Nitrosomonas and Nitrobacter nitrogen cycle bacteria.

There was some divalent cation variability, especially the extractable metals (which is best thought of
as acid soluble rather than acid extractable where weakly bound metals are solubilized by the acid
preservation agent). Dissolved phosphate values were constant suggesting mechanisms other than
phosphate-divalent cation precipitates were responsible for dissolved magnesium and calcium ion
losses.

The above Stability Data and Bar Graphs are from a single data set. Since this data is from a single
data set, firm conclusions are not realistic. However, this work may serve as a model for future
stability work or studies. Involving analytical chemistry professionals for such stability work would
be of immense benefit. Microbiologists would also contribute immensely, especially if microbiology
profiles were determined.

The biologically active nutrient solutions were associated with robust plant biomass and harvest. In
addition, it was noted that “cabbage moths” didn’t really impact the outdoor trial’s brassica plants
(broccoli, kale and red cabbage), whereas 300 meters away, garden plots of similar vegetables were
completely destroyed by these pests.

Hypotheses:

I.  The robust growth observed, could be due to water recycling in particular the “Brassica-
favoured” anion SO4” would be constantly available and is not lost as in soil applications.

Note: the SO4 ion concentration is augmented from using sulphuric acid as a pH control agent.

Il. A solution component(s) may be discouraging insects or the plants are healthier to resist the
attack — hatched larvae are present but in much lower numbers.

I1l.  Increased plant turgor pressure, due to constant water exposure prevents insect attack.

A high sulphate, approximately 5,000 ppm SOs stock solution (that contained approxiamately1,200
ppm NOs and NHa) was trialed to see if dilutions including no dilution of this solution would
discourage club root infection of canola plants. The greatest dilution had approximately 670 ppm SO4
and approximately 370 ppm NOs and NH4. This experiment was unsuccessful; a subsequent literature
review suggested the nitrogen levels were too high. The stock solution only had 107 organisms per
mL. There may be merit in trialing a low nitrogen solution with considerably more organisms such as
from methanol supplementation.

6. Literature cited
Provide complete reference information for all literature cited throughout the report.

Alberta Tier 1 Soil and Groundwater Remediation Guidelines 2014, Soil Remediation Guidelines
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Canadian Environmental Quality Guidelines Summary Table Soil Quality Guidelines for the
Protection of Environmental and Human Health

Guidelines for Compost Quality PN 1340, Canadian Council of Ministers of the Environment, 2005.
ISBN 1-896997-60-0

National Standard of Canada, Canadian General Standards Board — CAN/CGSB-32.311-2015
Organic production systems — Permitted substances lists

7. Benefits to the industry (max 1 page; respond to sections a) and b) separately)
a) Describe the impact of the project results on Alberta’s agriculture and food industry (results
achieved and potential short-term, medium-term and long-term outcomes).

Fermenting organic wastes to produce biologically active plant nutrient solutions benefits Alberta’s
agri-food industries by providing an additional option for the province’s organic waste. These
biologically active nutrient solutions would be ideal for field fertigation, which is the technique of
adding liquid fertilizer solutions while irrigating. Existing liquid manure injection equipment could be
used to inject these readily plant available nutrient solutions for field applications.

The information generated by the project confirms waste is a resource. The following challenges need
to be addressed before industry will implement this concept into a business model: identifying
applicable greenhouse and field regulations, and scale up considerations. Industry can make this into
a profitable business, especially if organic certification can be achieved. Organic certification should
be feasible since the technology uses the same reagents that are permitted in the production of organic
fish-based fertilizers.

Water recycling and the use of biologically active nutrient solutions have benefited the Alberta
Greenhouse Industry by demonstrating this proof of concept for over two years, and obtaining
organic status would likely foster industry adoption of the technologies.

b) Quantify the potential economic impact of the project results (e.g., cost-benefit analysis,
potential size of market, improvement in efficiency, etc.).

An initial economic analysis for the 1,000 liter scale [not including facility, overhead and utilities
costs] indicates it may be economically feasible to pursue this technology. The Return on Investment
(ROI) can be between 250% to 600% depending on the wholesale value of the biologically-active
nutrient solution (three scenarios based on wholesale pricing are provided). The ROI values do not
account for basic business overhead costs; although the assumptions are conservatively realistic the
outcome may be overly optimistic. Attachment 1 highlights the economic assumptions, Net Present
Value and Benefit-Cost Ratio analysis, data and assumptions

The 1,000 liter scale is likely too small for an industrial setting. Scaling up the technology involves
integrating existing equipment to develop robust support equipment in particular feeding, dosing and
harvest functions.
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8. Contribution to training of highly qualified personnel (max Y2 page)
Specify the number of highly qualified personnel (e.g., students, post-doctoral fellows, technicians,
research associates, etc.) who were involved in the project.

The project greatly complemented the project engineer’s fermentation and greenhouse applications
background. The project provided exposure to current and future greenhouse applications and
challenges. Developing the methods and infrastructure to utilize biologically-active nutrient solutions
and water recycling was a much appreciated skill set enhancement.

9. Knowledge transfer/technology transfer/commercialisation (max 1 page)
Describe how the project results were communicated to the scientific community, to industry
stakeholders, and to the general public.

The results from this project were presented to the scientific community, industry stakeholders and
the general public via:

a) Scientific Presentations
e  Cultivating Connections Alberta Regional Food Systems Forum February 2017 —
presented

b) Industry-oriented presentations
e  Green Industry Show & Conference, Edmonton November 2016 — presentation booth
e The Festival of Big Ideas, Edmonton June 2017 — presentation booth
e Northlands Farm Fair, Edmonton November 2017 —booth complete with hydroponic
demonstration (live plants including active water recycling
e  Green Industry Show & Conference, Calgary November 2017 - presentation booth

c) Media activities
e 45 minute Webinar February 2017
https://gov-ab.webex.com/govb/Isr.php?RCID=efad04702be168748dcef68e2a55633c.

d) Commercialisation activities or patents
e The CDC North site hosted many tours most notably:
e Chinese Delegation July 2016 — 6 individuals
e U of A Permaculture Group — 40 individuals

The opportunity to showcase the technology’s products was an excellent means to advertised Alberta
Agriculture and Forestry’s efforts to utilize waste as a resource.
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Section D: Project resources

1. Statement of revenues and expenditures: Please see attached spreadsheet

a) In aseparate document certified by the organisation’s accountant or other senior
executive officer, provide a detailed listing of all cash revenues to the project and
expenditures of project cash funds. Revenues should be identified by funder, if applicable.
Expenditures should be classified into the following categories: personnel; travel; capital
assets; supplies; communication, dissemination and linkage; and overhead (if applicable).

Please see attached 11 x 17 spreadsheet, Project CO28R Final Report Financial Statement.

Provide a justification of project expenditures and discuss any major variance (i.e., £ 10%0)
from the budget approved by the funder(s).

Budget over Project
2.25 year Duration

Item

Description

Original

Actual

%
Variance

Justification of Expenditures and
Variances

People

$326,250.00

$256,450.16

27

Reflects Project Loss of:
-2.25 years fulltime scientist
position

- 1.25 years fulltime project
technician

Travel

$4,500.00

$12,177.91

Increase travel to S. Alberta

- CARA in Oyen, AB

- tree trials Strathmore, AB

- weekend, afterhours greenhouse /
bioreactor monitoring - mileage

Capital
ASssets

$83,076.00

$35,513.92

134

Project saved funds by borrowing
equipment and building in-house
greenhouse infrastructure

Supply

$61,425.00

$143,308.52

Analytical costs were substantial in
addition to material and supplies for
building greenhouse infrastructure

CDL

$4,000.00

$2,747.30

46

Project was unable due to labour
restrictions to organize a workshop

Original budget included $19,258 for Overhead which was distributed among the other categories.
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2. Resources:
Provide a list of all external cash and in-kind resources which were contributed to the project.

Total resources contributed to the project

Source Amount Percen'gage of total
project cost

Funders 0
ACIDF maximum value $200,175.00 $199,518.51 443 %
Other government sources: Cash $59,492.48 13.2 %
Other government sources: In-kind $181,186.82 40.3 %
Industry: Cash $10,000.00 2.2 %
Industry: In-kind

Total Project Cost $450,197.81 100%

Please see attached 11 x 17 spreadsheet, Project CO28R Final Report Financial Statement.

External resources (additional rows may be added if necessary)

Government sources

Name (only
approved
abbreviations
please)

Amount cash Amount in-kind

Alberta
Agriculture and $59,492.48 $181,186.82
Forestry

Industry sources

Name (only
approved
abbreviations
please)

Amount cash Amount in-kind

Sustainable
Poultry Farming $10,000.00
Group, BC
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Section E: The next steps (max 2 pages)
Describe what further work if any needs to be done.
a) Is new research required to deal with issues and opportunities that the project raised or discovered
but were not dealt with within the current project?

To advance the conclusions of this project, other academics and researchers should be involved to
study and validate the process/ products. We would expand the collaboration to include other
Albertan Producer Research groups. The Chinook Applied Research Association, CARA, in Oyen,
AB will be starting up a lab specializing in soil health assessments. This is a great opportunity to
work with producers in the emerging soil health field.

Another area of opportunity is developing co-fermentation strategies where trialing other organic
feedstocks, in particular other manures, with and without a waste soluble carbon feedstock would be
of interest to the industry.

b) Is there related work that needs to be undertaken to continue advancement of the project
technology or practice?

To continue advancing this project, agronomy trials should be conducted to quantify the solutions
impact on plant growth and harvest.

Hypothesis: The solutions’ microbiological activity would suppress soil pathogens.
I.  Hypothesis could be trialed (as an organic process) in both greenhouse and field settings.

ii.  Although water recycling is currently not an organic practice — this is an opportunity to lead
by demonstrating the merits of water recycling for soil based growing systems.

It appears Brassica plants respond very well from continuous exposure to sulphate; which suggests
growing Chinese vegetables as a demonstration crop could be useful for organic practices and water
recycling may be feasible.

c) Did the project identify any new technology or practice that needs to be developed?
d) What suggestions do you have that increase commercial use of results by farmers and/or
companies. These may be:

1. Commercial Uptake.

Commercial uptake is more likely to occur once organic certification for the process is obtained, due
to the high interest from the organic industry/farmers.

2. Further Research Toward Commercial Use
Scaling-up the technology to 5,000 liter scale will demonstrate the process at an industrial scale. It is

suggested that utilizing an industrial computer control system to control pH, dissolved oxygen and
antifoam addition would be particularly useful. A robust manure feeding mechanism is required, as
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well as an auger system that may also entrain the manure into a slurry. A bioreactor tank design is
recommended to allow for the removal of grit and ease of harvest.

The products are neither manure nor compost (nor compost tea), therefore manure and compost
regulations may not apply. The solutions can be considered “safer” than untreated manure. An aliquot
of solution was tested [a DNA scan] for thirty plant root pathogens, which was free of the tested
pathogens. A poultry amended soil sample tested positive for five pathogens (it is unknown if these
pathogens were present in the soil and / or manure [see Attachment 2 for details]. A thorough
assessment by qualified professionals is required to evaluate associated contamination risks.

Product stability studies would be required for marketing and application purposes.

This technology could be exploited as a heat source (in addition to a CO> source) for greenhouses.
This involves operating the bioreactor in a semi-continuous manner. Carbon dioxide emission from
the bioreactor into the greenhouse is favourable during photosynthesis. Theoretically, it should be
possible to operate the bioreactor in a near-continuous thermophilic phase which would provide a
60°C to 70°C heat source. Since the solutions are concentrated, it is possible to harvest 10 to 20 L
after the pathogen elimination step and then feed the bioreactor more manure (and soluble carbon) to
possibly maintain the heat phase.

The work sought out in the Microbial Biomass Identification and its Contribution to the Nutrient
Profile, would likely be a pre-requisite for CFIA acceptance of the products.

It is recommended to test the solutions bio-stimulant effects with regards to plant and soil health.

A consideration which was out of this project’s scope included the regulatory compliance to address
virus risks, in particular the “Bird Flu” risk. Moving forward, the product(s) will be required to
conform to CFIA fertilizer or amendment regulations.

3. Extension and information disbursement

ACIDF
Revised Jan 2015 Page 22



Section F: Research Team Signatures and Employers’ Approval

The team leader and an authorised representative from his/her organisation of employment MUST

sign this form.

Research team members and an authorised representative from their organisation(s) of

employment MUST also sign this form.

By signing as representatives of the research team leader’s emplo ing organisation and/or the
y signing P ploy g

research team member’s(s’) employing organisation(s),

the undersigned hereby acknowledge

submission of the information contained in this final report to the funder(s).

Team Leader’s Organisation

2

Team Leader
Name: Title/Organisation:
Marc Legault Bio-Industrial Engineer

Alberta Agriculture and Forestry

SignaturcW

Date:

/4 Fcﬁ(‘ua/y, AO0/5

Team Leader’s Employer’s Approval

Name:
Honq Qi

Title/Organisation:

Director, Bio-Industrial Opportunities Section

Alberta Agriculture and Forestry

Signature: i

Date:

FedbR oly

Research Team Members (add more lines as needed)

1. Team Member

Name:
Emmanuel Laate

Title/Organisation:
Senior Crop Economist
Alberta Agriculture and Forestry

Signature: &

Date:

Feb 1, 2018

Team Member’s Employer’s Approval

Name:

Title/Organisation:

Philippa Rodrigues Director, Economics Section
Alberta Agriculture and Forestry
Signgture: " Date:
ﬂwm/w I~ Feb 1 /19
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Appendix A. Permitted Organic Substances
Excerpts from: National Standard of Canada, Canadian General Standards Board —
CAN/CGSB-32.311-2015; Organic production systems — Permitted substances lists

Highlights denote substances used in poultry manure fermentation project

Table 4.2 — Soil amendments and crop nutrition

Fish meal, fish powder, fish
wastes, hydrolysate, emulsions
and solubles

The following fish products are permitted: fish meal; fish powder;
and hydrolysate, emulsions and solubles. Fish farm wastes shall
be composted.

Ethoxyquin or other synthetic perservatives, fertilizers and other
chemically synthesized substances not listed in this standard shall
not be added to fish products.

Chemical treatment is prohibited, except that liquid fish products
may be pH adjusted with the following, in preferential order:

a) vinegar;

b) non-synthetic citric acid,;
c) synthetic citric acid;

d) phosphoric acid; or

e) sulphuric acid.

s wNE

The amount of acid used for pH adjustment shall not exceed the
minimum needed to stabilize the product.

Iron The following sources of iron are permitted, to correct
documented iron deficiencies: ferric oxide, ferric sulphate, ferrous
sulphate, iron citrate, iron sulphate or iron tartrate.

See Table 4.2 Micronutrients.

Surfactants Non-synthetic substances.

See Table 4.2 Formulants, Table 4.2 Wetting agents, and Table
4.3 Soaps; table 4.3 Vegetable oils.

Table 6.5 - Processing aids

(Oxygen INo annotation. |

Potassium hydroxide
(caustic potash)

For pH adjustment. Prohibited for use in lye peeling of fruits
and vegetables.
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Appendix B. Table 1 pH Control Agents

cheap

higher concentrations of
divalent cation nutrients i.e.
no phosphate-precipitate
losses

the associated foam is more
manageable (readily
collapses)

pH Agent Pro’s Con’s
relatively safe increases the likelihood of
increases phosphate nutrient loss especially
concentrations divalent cations: iron, calcium,
Phosphoric Acid foam 0ceUrs at the magnesium, manganese
u .
beginning(?) foaming tends to be greater
a permitted organic reagent most expensive
appears to increase the
baseline temperature from 50
to 60°C
L%ﬁ,rfgﬁffa[} :)t;ate rather dangerous
. most nutrients become over
:ﬂgzsmnutrlent loss (due to diluted since greater solution
Nitric Acid dilutions are required due to

high nitrate concentrations

not a permitted organic
reagent

Sulphuric Acid

Cheap,

Increases sulphate
concentration

Appears to have better
feather degradation

Foam occurs towards the end
(?)

a permitted organic reagent

rather dangerous

may appear to produce
(almost) off-odours

Potassium hydroxide

Increases the potassium
concentration

a permitted organic reagent

Ammonium hydroxide

Increases t_he ar_nmonium_
concentration likely leading
to an increase in biomass

May not be a permitted
organic reagent(?)
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Appendix B. Table 2 Reagents

Reagent

Proposed Effect

Pro’s

Con’s

Ammonium Hydroxide

Increase available
ammonium to increase
biomass, metabolic activity

May not be a permitted
organic reagent(?)

Methanol

Increase soluble carbon
content

1000 fold increases
microbial density, cells per
mL

Can be l_Jsed to increqse th_e
citric acid concentrations in
stock solutions

Expensive

May not be a permitted
organic reagent(?)

Antifoam Agents

[10, 20 and 30% emulsions
of silicon were trialed]

Arrests foam / nutrient loss

Can be a permitted organic
reagent

Decreases oxygen transfer
leading to temperature loss

Vinegar, CH3COOH

Antifoam agent

Greatly delays the need for
antifoam especially if added
at the start of the
fermentation,

allows broth to attain 70°C
temperatures

a permitted organic reagent

Appears to create a buildup of
compound(s) that negatively
impact the fermentation
(stalled reactions)

Especially pronounced in the
carryover of Mother Liquors

Additions late in the
fermentation run may trigger
exceptionally large “foam
outs” leading to major nutrient
losses

Iron sulphate

Increase the iron
concentration ideally
sequestered in microbial
biomass

Iron concentrations increased

upto10 fold

Unknown if sequestered in
microbial biomass

Appears to be plant available

since chlorosis has not been
observed

a permitted organic reagent

Appears to create a dense and
thick foam - suspect the ‘+’
charge is bridging -‘charged
cells and / or cell debris. These
foam layers (nearly crusts) can
easily be 6” thick.

Citric acid, CsHsO7

A possible organic pH
control agent [may be too
weak]

not assessed — greater
concentration if mixed with
alcohol — may serve to
enhance soluble carbon

a permitted organic reagent
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Appendix C. Greenhouse Methods and Observations

Greenhouse biologically active nutrient solutions were trialed at Crop Diversification Centre (CDC)
North. The trials involved raft and drip irrigation of soil-less substrate culture; the soil-less mix
consisted of equal parts coconut coir, a mycorrhizal inoculated peat moss (containing perlite) and
perlite. Greenhouse trials and an outdoor tree farmer trial were started one year prior to the project;
both continued for two additional years.

The project had to develop or refine existing greenhouse culture techniques to utilize the biologically
active nutrient solutions. These solutions were trialed for three years in both a soil-less greenhouse
setting which recycled all water and outdoor tree trials. Outdoor trials, including soil-less substrates
(perlite, sand, biochar, humalite and the above soil-less mix) were tested while continuously recycling
all water. Masonry sand as a substrate had the poorest drainage of all tested substrates. Humalite
possibly due to microbial activity appeared to raise the feed solutions’ sodium and iron
concentrations.

Plastic troughs served as the indoor and outdoor plant beds; a 3 cm thick rigid porous plastic sheet
was placed along the entire bed bottom which was then covered with landscape fabric which also
covered the bed walls. The soil-less substrate placed inside these plant beds was contained by the
landscape fabric.

Sediment containment traps were required to eliminate sediments from the recycled water and
thereby prevent sediment introduction into the feed tanks. Clean-out traps are recommended
especially if plants are to be cultured beyond two years; this requires an easily accessible piping
penetration to allow the removal of piping plugging due to root growth.

Biologically active nutrient solutions differ from other nutrient solutions as they are rich in
microorganisms. The billion organisms per mL in these solutions are “nutrient storehouses” in
addition to the solution’s chemical nutrients.

Hypothesis: The microbial biomass act as a slow-release source of nutrients that complement
existing nutrients in the manure-derived, biologically active solutions for plant uptake.

In regards to manure not containing bedding materials, it was difficult to clarify the fine
lignocellulosic materials. During greenhouse trials, these lignocellulosic materials quickly plugged up
inline feed filters. Fortunately, these materials do not plug up irrigation drip emitters, and as such,
inline filter use was abandoned.

The concentrated solutions (up to 50 to 60 fold dilution required) contain ammonium ions, NHa, as
the dominant nitrogen form. For greenhouse applications where plants tend to prefer nitrate, NO3
ions; it is best to inoculate the feed tank with nitrogen cycle bacteria to convert NH4 into NOs. Such
inoculums are readily available in aquarium stores. Inoculation is unnecessary for field applications
due to the presence of soil nitrogen cycle bacteria.

The pH of the plant feed tanks (diluted biologically active nutrient solutions) were maintained
between 5 and 6.5 as the best (speculated) trade-off to promote root/plant health and microbial
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processes. The electrical conductivity (EC),) was targeted to be between 2 and 4 mS/cm; the
dissolved oxygen was targeted to be above 5 ppm to encourage aerobic microorganisms and
discourage root zone attack by pythium especially true for raft culture. Daily monitoring (pH,
temperature and dO) was recorded for both nutrient feed tanks. A 1,000 liter feed tank was primarily
used for the culture of fig trees, the other tank (approxiamately3,000 liter) was for tomatoes,
tomatillos, hot peppers, purple string beans and passion fruit. Both tanks were oxygenated to maintain
the aerobic organisms and to supply oxygen to the root zone.

Hydroponic operations that utilize synthetic fertilizers typically need to acidify their feed tanks; in
contrast, the project’s hydroponic use of biologically active nutrient solutions needed to constantly
raise the pH of its feed tanks using potassium bicarbonate. Microbial activity is believed to be
responsible for this acidification. However, the fig feed tank (that utilized the same biologically active
nutrient stock solution) for a period of time was opposite in that phosphoric acid was required to
maintain the pH setpoint.

The process yields a liquid and a solids product. The bio-nutrient solutions were associated with
robust plant biomass and harvest. The solids were used to grow oyster mushrooms and a grower
successfully grew portabella mushrooms. Soil remediation professionals are interested in this product
since it augments soil carbon without nutrient overloading as may be the case with manure. The final
outdoor trial mixed bovine bone chips into the soil-less substrate to encourage robust microorganism
growth since the porosity provides protected shelter.

The growth of strawberry cultures was unsuccessful, although partial success was achieve with the
growth of Echinacea. To optimize the growth of strawberry cultures, an experienced greenhouse
grower would be required.
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Appendix D. Engineering Challenges and Considerations

The bioreactor / fermenter was an insulated 1,000 liter plastic bottom hoppered vessel. A robust
agitation assembly was mounted above the vessel. Argus, an industrial greenhouse automation
system, was used to control pH; pH control involved two pH probes, a guard probe and a control
probe. The Argus system also provided data acquisition for pH, temperature and dissolved oxygen.
The guard probe was used to check and confirm the measurements of the control probe (from which
pH control was based on). Acid or base was slowly added into the fermentation broth complete with a
lag time between doses to avoid inducing pH fluctuations.

The presence of grit in the manure (limestone grit for gizzard health and oyster shell fragments for
egg shell development) was a challenge. Aggressive agitation of the broth enhances oxygen transfer
which also entrains this grit causing abrasive damage to the instruments. Placing the pH probes into
plastic sleeves with large perforations prevented damage to a certain degree. Pipe wall segments
between the perforations served to reduce broth velocity, thereby causes the grit to settle out before
impact with the probes. A double perforated wall may improve this considerably, but the perforations
must be large enough to prevent plugging due to the presence of feathers and straw.

The addition of antifoam for the first runs was typically in increments of 5 and 10 mL; these smaller
aliquots caused slight but noticeable decreases in broth temperature. As the project progressed, the
aliquots of antifoam became larger in order to investigate the process’s robustness. These larger
additions of antifoam were often too much (especially 200 mL of canola oil) and may have
irreversibly impacted the reaction times. A computer controlled dosing (or spraying) of smaller
volumes of antifoam into the bioreactor would be of considerable benefit in attaining and maintaining
the thermophilic pathogen elimination step.

It would be beneficial to incorporate or develop a shaker mechanism to add powdered lime as a pH
base control agent. This would augment the solution’s calcium content (and magnesium depending on
the grade of lime) and may decrease costs (overtime) since lime is inexpensive compared to the other
base agents.

A rough rule of thumb for oxygen delivery “system sizing” is 0.1% Ipm relatively pure oxygen per
batch volume for approxiamately10% DM. The project is in possession of oxygen and antifoam
control instrumentation; however additional funds need to be secured for their installation.

Incorporating a steam Kill step may be required to denature bird flu viruses especially if the solutions
were to grow poultry feed. Although bird influenza viruses are considered denatured at 75°C, it is a
microbiology practice to expose such fluids to 85°C for 5 minutes to denature viruses.

Regulatory and Animal Health Authorities (subject matter experts) are needed to assess the risk(s) and
determine mitigation strategies.
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Attachment 1 — Economic Analysis, Data and Assumptions

ACIDF
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Aerobic Digestion of Poultry Manure Economic Analysis

Aerobically digested poultry manure can be used indoors and outdoors to grow crops. A net

present value model is used to determine whether it makes sense financially to invest in a 1,000

litre bioreactor to produce concentrated bio-nutrient solution. Table 1 shows the investment

costs, operating costs and revenues based on three wholesale prices for the bio-nutrient solution.

Table 1 Bioreactor Costs and Returns

Volume of Bioreactor 1,000 Litres
Number of batches of nutrient solution produced per year 30 30 30
A). Revenue
Quantity of concentrated bio-nutrient solution (L/batch) 675 675 675
Wholesale price of concentrated bio-nutrient solution - ($/L) $7.5 $10.0 $15.0
Annual Gross Revenue . $151,875 $202,500 $303,750
B). Operating costs per Bioreactor Batch
Pathogen testing
E. coli $45.0 $45.0 $45.0
Salmonella $32.0 $32.0 $32.0
fecal coliforms $32.9 $32.9 $32.9
Aerobic plate count $22.8 $22.8 $22.8
Total pathogen testing per batch $132.65 $132.65 $132.65
Reagent Costs
Phosphoric acid 75% Food Grade $5.7 $5.7 $5.7
Sulphuric acid 66 BE $2.1 $2.1 $2.1
Nitric acid $1.9 $1.9 $1.9
Caustic Potash 45 % Solution $4.7 $4.7 $4.7
Ammonium hydroxide $3.0 $3.0 $3.0
Ferrous sulphate $1.8 $1.8 $1.8
Antifoam Silchem $22.0 $22.0 $22.0
Total Reagent Costs per batch $41.08 $41.08 $41.08
Total Pathogen and Reagent Costs per Year $5,211.9 $5,211.9 $5,211.9
Annual Consumable Instrumentation Costs
Two (2) set of PH probes $4,400.0 $4,400.0 $4,400.0
Dissolve oxygen $1,000.0 $1,000.0 $1,000.0
Electrical conductivity $1,000.0 $1,000.0 $1,000.0
Hand held meter $3,500.0 $3,500.0 $3,500.0
Annual Consumable Instrumentation Costs $9,900.0 $9,900.0 $9,900.0
Labour $1,825.0 $1,825.0 $1,825.0
Total Operating Costs (not including energy and other overhead costs) $16,936.9 $16,936.9 $16,936.9
D). Gross margin (not including energy and other overhead costs) $134,938.1 $185,563.1 | $286,813.1
E). Capital costs
Bioreactor
Plastic tank w\ hopper bottom $1,000 $1,000 $1,000
Insulation $1,000 $1,000 $1,000
Agitator $7,000 $7,000 $7,000
Control system $25,000 $25,000 $25,000
Oxygen system $70,000 $70,000 $70,000
pH control skid $15,000 $15,000 $15,000
Foam and Oxygen control (optional) $30,000 $30,000 $30,000
Harvest Equipment
Screw press $45,000 $45,000 $45,000
Bag filters $15,000 $15,000 $15,000
Quarantine Tank 1000 L $350 $350 $350
Nutrient Storage Tank 5000 L $1,500 $1,500 $1,500
Transfer and other equipment
Peristaltic pump w\ VFD $12,000 $12,000 $12,000
Sump / recirculation pump(s) $2,000 $2,000 $2,000
Total Capital Costs $224,850 $224,850 $224,850

Prepared By: Emmanuel Anum Laate, Senior Crop Economist, Economics Section.
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The total capital cost per bioreactor of $224,850 was assumed to be financed. A 10-year Alberta
farm loan with an interest rate of 4.45% was used for the analysis. A summary of the economic
indicators from the model are presented in Table 2.

Table 2 Summary of Economic Indicators

Volume of Bioreactor ' 1,000 Litres

Wholesale price of concentrated bio-nutrient solution - ($/L) $7.50 $10.00 $15.00
Net Present Value (NPV) $1,025,657 $1,505,131 $2,464,080
Benefit cost ratio (BCR) 3.48 4.65 6.97
Payback if financed 2 2 2
Return on Investment (ROI) 248% 365% 597%

The results show that using a bioreactor to aerobically digest poultry manure and produce
concentrated bio-nutrient solution is profitable. The NPV ranged from $1 million to
approximately $2.5 million and the BCR ranged from 3.48 to 6.97.

Definition of Economic Indicators

Net present value (NPV) is the difference between the present value of cash inflows and the
present value of cash outflows. If the NPV >1.0, (positive) then the investment is feasible or it
makes sense financially.

Benefit-cost ratio (BCR) is the ratio of discounted benefits to discounted costs expressed in
monetary terms. It is an accepted procedure for making go/no-go decisions on projects as
compared to alternatives. If the value of BCR > 1, the project or investment is feasible (makes
sense financially). '

Payback is the length of time it will take for the investment to return its original cost or the
number of years required for cash inflows to just equal cash outflows. It indicates the project
liquidity rather than profitability. The computation does not address the total profitability of the
project, rather it simply calculates how fast a project recovers its cash investment.

Return on Investment (ROI) measures the amount of return on an investment relative to the
investment’s cost. Because ROI is measured as a percentage, it can be easily compared with
returns from other investments, allowing one to measure a variety of types of investments against
one another.

Prepared For:

Marc Legault, P. Eng.
Bio-Industrial Engineer

Program Lead, Waste to Nutrients
Alberta Agriculture and Forestry

Prepared By: Emmanuel Anum Laate, Senior Crop Economist, Economics Section.
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Attachment 2 — DNA Pathogen Scan

T'o Date
Thursday October 29, 2015

LABORATORY TESTING OF MATERIALS
Background

Twice this past season, materials in use at the nursery were sampled to examine
at a commercial laboratory for presence of root rot pathogens.

The samples were examined using DNA scanning, placing the retrieved DNA
against a bank of known “markers” for multiple plant pathogens. It is currently the most
advanced technique for this work and only available at Guelph University in Ontario.

The laboratory report returns a rating of 0 (none detected) up to 10 (high level)
for 30 different plant pathogens. More information at
http://www.guelphlabservices.com/AFL/Service Growers.aspx (go to “Fungi”).

Results for “Chicken Digest”
Sample collected by early October.
Results: No detection for all pathogens in the scanning.

DRHAT  cawiesanmea  ""ER
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Results for “Manure”

Sample collected in late May . This was either
leftover materials after potting trees into Air Pots, or the manure part of the mix (the
information given us was unclear).

Results:

Moderate levels of Fusarium and Pythium, High levels of Pythium ultimum.

Comments:

The material used for potting of trees arrived with Fusarium and Pythium. This
indicates material of poor quality, or poor composting, or infection from raw ingredients.

Pythium is a soil pathogen that infects plants under stress and causes root rot and
stem rot. Pythium is found commonly in nature. A potting mix with this pathogen is a
major concern for greenhouse production and during propagation. Larger plants can
sustain a small amount of root rot infection.

It would be prudent to use “clean” materials for the potting mix in the future.

LATNTNTORY SERVIErS
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Y FINAL Report
Submission#

UNIY
o{GUELPH

LABORATORY SERVICES

Agriculture and Food Laboratory

Reported: 2015-Jun-02

Submitted By:

DNA Multiscan
Date Authorized: 2015-Jun-02 15:29

Sample ID

Client Sample ID
Specimen lype Soll
Sampling date/time

DNA Multiscan Results Attached

Test melhod(s): PDC-114

Supervisor: Shannon Shan PhD, Agriculture and Food Laboratory 519 823 1268 ext. 57227 xshan@uoguelph.ca

This report may not be reproduced except In full without written approval by Laboratory Services,
These tost resulls pertain only to the specimens tested.

Page 1 of 2

Agriculture and Food Laboratory - 95 Slone Rd West, Guelph, ON N1H 8J7 - www.guelphlabservices.com
Printed:  2015-Jun-02
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Basic Soil Scan Report

LSD Sample Number:

FINAL Report

Submission#
Reported:

RN
\‘ D) A

Submitter ID:
Report Date: June 02 2015

Target Organism Value Result 1$0 10 Comments
Bolrylis cinerea Not Detected 0
Fusarium spp. HifantelavE BN
. oxysporum ot |

. solanl ot Detected

Olpidium bomovanus ot Detected

O. b /i 0 o

O. virulentus ot

Phytophthora spp. Not Detected [i
P, cactorum Not Detected

P. capsicl ot

P. cinnamomi ot Detected [
P. cryplogea Not Datected

P. drechsleri Not Detected 0
P. fragariae Not |

P. Infestans Not Detected

P. nicotisnae Not Datected
Pythium spp.

P. aphanldermatum Not Detected

P. dissotocum Not Det

P. Irregulare Not Datected

P. polymastum Not Detected

P, sylvaticum =T ModErate Levelsan =I5
P, ultimum ) High Levels 10
Rhizactonla solani 0 Not Detected 0
Sclerolinia spp. 0 Not Detected 0
_Thielaviopsis basicol: 0 Not Detect [)
Verticlliium _spp. 0 Not D. 0
V. albo-alrum 0 Not D 0
V. dahllae 0 Not Detected 0
V. dahllae (var fonglsporum) [] Not Detected 0

Legend
0 | 0 | Not D { |
1 Low Levels

BaEraIELeraEm
Hinh'Levals i

Page 2 of 2
Printed: 2015-Jun-02
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IVERSITY
Ot

FINAL. Report

Submissioni#

Reported:

LABORATORY SERVICES
Agriculture and Food Laboratory

Submilted By:

Owner:

DNA Multiscan
Date Aulhorized:

Sample ID

Client Sample ID
Specimen lype
Sampling date/time

DNA Multiscan

2015-Oct-22 1467

CHICKEN DIGESTATE
Liguid Sample

Resuilts Attached

Tesl method(s):

PDC-114

Supervisor: Shannon Shan PhD, Agriculture and Food Laboratory 519 823 1268 ext. 57227 xshan@uoguelph.ca

This report may not be reproduced except In full without written approval by Laboratory Services,
These test resulls pertain only to the specimens tested.

Agriculture and Food Laboratory - 95 Stone Rd West, Guelph, ON N1H 8J7 - www.guelphlabservices.com
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Page 1 of 2
Printed:  2015-Oct-22
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NIVERSITY
CGUEL B

LABORATORY SERVICLS

FINAL Report

Submission#
Reported:

mul th clalnk
DNA Water Scan Report \SE

LSD Sample Number;
Submitter ID: Chicken digestate

Report Date: Oct 22 2016

Target Organism Value Result 1¢0 10 _Comments
Bolrylis cinerea 0 Not Datected 0
Fusarium spp. Not Detected

F. oxysporum No {

F. solan! Not Datected

Olpldium bornovanus Not Detected 0
O. b / No ] []
O. virulenlus Not Datected )
Phytop Spp. Not Datected 0
P. cactorum Not Datected 0
P. capsicl Not ]
P. clnnamom! Not ]

P, cryptogea Not Detected

P. drechsler Not Datected

P. fragariae Not Datected

P. Infestans 0 Not Detected

P. nicotlanae (1] ot D«

Pythlum spp. 0 ot Detected

P. aphanidermatum ot Datected

P, dissotocum Not Det |

P, Irregulare Not Detected

P. polymastum ot D¢

P. syivaticum ot Detected
P, ulimum ot

Rhizoctonia solanl 0 Not Datected

Scleratinla spp. 0 Not D ]

Thielaviopsls basicol 0 Not Detected 0
Verticlilium spp. 0 Not Datected 1)
V. albo-alrum, 0 Not 0
V. dahllae 0 Not d 0
V. dahllae (var longlsporum) 0 Not Datected 0

Legend
Not Detected
Supervisor: Shannon Shan PhD, AFL, xshan@uoguel Low Levels

2 e e Maderate Leves s
878910 | High Eavels

Page 2 of 2
Printed: 2015-Ocl-22
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Attachment 3 — SOP’s and Control Forms

Attach medt 3 page 1473

Nutrient Standard Operating Procedure Food and Bio-
Recycling Processing
Group Bioreactor Division

Written By:
Erik Bergen Approved By: Page 1 of 9 Revz‘:)71 5N e
Marc Legault

1.0  APPLICATION

11

To.provide a procedure for the operation of greenhouse #11 Bioreactor at CDC North.

2.0 INTRODUCTION

21

The CDC North bioreactor breaks down poultry manure (i.e. microbial mineralization) into
plant-available nutrients by culturing uncharacterized bacterial species.

3.0 SAFETY WARNINGS and PRECAUTIONS

3.1

3.2

3.3

3.4

3.5

The bioreactor aerobically digests animal manures; E. coli, Salmonella, influenza, and
other potential pathogens are associated with manure and are a health hazard.

3.1.1 It is important to minimize skin exposure and other pathways into the body
(inhalation, eye contact, open wounds).

The bioreactor is dosed with strong acids and strong bases therefore, it is important to
always wear the proper PPE to minimize exposure.

3.2.1 Always have MSDS on hand or readily be available.
3.2.2 Know where the eyewash stations are
3.2.3 Ensure and test a water-pressurized hose is nearby

If the dissolved oxygen level in the bioreactor falls - the process may become anaerobic:

3.3.1 If the bioreactor turns anaerobic, strong smells (sulphur based smells like rotten
eggs) will be produced as well as methane gas which is a fire and health hazard.
3.3.2 A chemical respirator is recommended when cleaning the bioreactor.

The bioreactor is situated near many control boxes, electrical outlets, and breaker panels;
avoid spraying water directly on electrical devices when cleaning the bioreactor.

The bioreactor is fitted with an agitator completed with submerged blades; this agitator is
aggressively rotating within the tank, avoid placing any body parts or equipment in the
bioreactor when the agitator is in motion.

CAUTION: To avoid entanglement with the agitator do not wear clothing with draw strings or any other

accessory that could be caught in the agitator; for this reason long hair must covered.

4.0 REQUIRED PPE

4.1

Nitrile, latex gloves,
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4.2 Steel toes boots (preferred), close toed shoes are mandatory

4.3 Long pants,

4.4  Safety glasses, a face shield is mandatory when working with pH control agents
4.5  Greenhouse coat (mandatory when working with tools or chemicals),

4.6 Dust mask [particulate and aerosol protection are available]

4.7  Chemical respirator (when cleaning the bioreactor),

4.8 Full Tyvek suit with hood (recommended while filling the bioreactor).

5.0 REQUIRED DOCUNENTATION
5.1 Bioreactor Control Form
5.2 Bioreactor Loading Control Form
5.3 Rosemount Analytical Transmitter and pH Calibration SOP and Control Form
5.4 Fermentation Run Log
5.5 Batch Record

6.0 RESPONSIBILITIES
6.1 It is the Responsibility of the Technologist:

6.1.1 To perform the daily checklist and routine analysis.

6.1.1.1 Includes the manual addition of any necessary reagents

To wear the proper PPE at all times.

To keep all PPE, lab supplies, equipment, chemicals, and reagents in supply.
To record all data and observations legibly in the appropriate note book(s).
To report any malfunctions or abnormal observations

coom
[ . . .
A WN

6.2 It is the Responsibility of the Supervisor / Employer:

6.2.1 To determine when the bioreactor should be decanted or cleaned.
6.2.2 To address and fix any malfunctions or mechanical breakdowns.
6.2.3 To remotely monitor the bioreactor using mobile TeamViewer

7.0 DEFINITIONS

71 App: Denotes software application typically for ‘smart phones’
7.2  Argus System: A greenhouse control and monitoring system - See Appendix for details
7.3 TeamViewer: The smartphone App / computer program used to remotely access and

monitor Argus (See TeamViewer SOP).

7.4 Decant: The removal of the top fluid layer of the bioreactor without disturbing
the settled sludge or sediment.
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7.5 PPE: Personal Protective Equipment needed to work safely work

7.6 KH: Carbonate Hardness; this indicates the alkalinity of a solution. Higher
alkalinity means higher carbonates which results in higher buffering
capacity. This ultimately means that there is less likelihood of dramatic
pH swings.

7.7 GH: Stands General Hardness which is the measurement of a solutions
magnesium and calcium concentrations. Since these are cations, they
bind to counter ions thus favoring lower pH because there are less
bound hydrogen ions in solution.

7.8 Mother Liquor The residual fermentation broth that is left in the bioreactor to be
incorporated into the next batch.

7.9 NH3/NH4*: This property is important because it assesses the primary rate of
ammonification. The higher the ammonium concentration, the faster the
metabolic breakdown of manure. Ammonium is a much more stable
form of nitrogen storage and is less likely to go through a denitrification
process. Values greater than 5000 ppm in the bioreactor are
preferred, however, 10, 000 ppm is typically the target value.

7.10 NO3/ NO2: Must be at a much lower concentration than ammonium; this is a much
less stable form for nitrogen storage as it can go through denitrification.
The target value is 0 ppm.

711 pH: The pKa of ammonia is about 9, this means that the target pH must be
lower than 7 to strongly favour ammonium and avoid denitrification
resulting in irreversible nutrient loss.

712 pKa Acid dissociation constant quantitative measure of an acid’s strength
solution

7.13 Conductivity: The measurement of electrolytic or specific conductance which is a
solutions ability to carry an electric charge. This gives an general
estimate of how concentrated a solution is;

7131 drinking water is between 0.05 and 0.5mS /cm.
7.14 Dissolved Oxygen: Dissolved oxygen, dO, is the amount of oxygen present in solution. The

8.0

PROCEDURE
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bioreactor and stock tanks must be 5 ppm dO; at minimum to avoid
anaerobic conditions; however, the higher the concentration of dissolved
oxygen the better to ensure complete aerobic digestion of the manure
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8.1 Bioreactor Initialization/Start-up

8.1.1 When required the bioreactor must be thoroughly cleaned with no sediment on
tank walls or the floor.

8.1.1.1 The residual amount of Mother Liquor must be calculated.
8.1.2 Fill the bioreactor with approximately 500 L of water (50% of the tank volume).

8.1.2.1 A measuring tape is used to estimate tank volume
See Bioreactor Volume Chart for details

8.1.3 Allow the bioreactor to ‘acclimatize’ overnight with the agitator operating in order to
off gas chlorine and attain ambient temperature.

8.1.4 pH Probe Calibration
8.1.4.1 Calibrate the pH probes as per the calibration SOP
8.1.4.2 Place all spargers and probes into the bioreactor; [oxygen, both pH]
8.1.5 “Turn on” the agitator making sure it is spinning clockwise.
8.1.6 Prime pH agent pumps
NOTE: Prime base pump first then the acid pump to ensure the bioreactor is acidic prior to loading.
8.1.6.1 At the Local Argus control panel place acid and base pumps to ‘OFF’
8.1.6.2 Weigh the pH agent containers — place into their respective tank
8.1.6.3 At the Local Argus control panel place base pump to ‘ON’
8.1.6.3.1 Continue till base (with no air bubbles) enters the bioreactor
8.1.6.3.2 At Local Panel place base pump to ‘OFF’
8.1.6.4 Repeat steps 8.1.3.1 to 8.1.3.3 inclusive for acid pump assembly.
8.1.7 Confirm bioreactor is acidic if not use the acid pump to dose acid
NOTE: Pumps are left in ‘OFF’ setting till the manure is loaded into the bioreactor

8.1.8 Set the oxygen pressure regulator to between 30-40 psi.
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8.1.8.1 The bioreactor dO should be at least 20 mg/L (20 ppm).

8.1.9 Place pH dosing pumps to AUTO for automatic pH control

8.1.10 Using the bioreactor loading record log to document all activities
8.1.10.1 Weigh and record the weight of each pail of manure without the lid
8.1.10.2 Remove a dry weight sample as per the bioreactor loading record log
8.1.10.3 Empty the pail into the bioreactor
8.1.10.4 Weigh and record the weight of each empty pail
8.1.10.5 Repeat steps 8.1.10.1 to 8.1.10.4 for all pails.

8.1.11 Closely monitor the bioreactor for the first 24 hours; there may be pH swings, over
foaming, and oxygen level variations.

8.1.11.1 If the bioreactor is over foaming, add a surfactant as per batch record.

8.1.11.2 If the pH is not responding fast enough to the dosing pumps, you may
have to manually add a pH agent.

8.1.11.3 The Batch Record will state the target

8.1.11.4 If the oxygen level gets below 5 mg/L (5ppm), increase the pressure
gradually to 50 psi.

8.1.12 SAMPLE the Bioreactor as per the Batch Record
Note: The bioreactor “typically runs” for 2 to 3 weeks before it is decanted into a stock tank
8.2 Bioreactor Daily Checklist

8.2.1 Make sure the bioreactor is not over foaming or has a high foam level.
8.2.1.1 Ifit does, add a surfactant as the Batch Record.

8.2.1.2 The foam level should dissipate within minutes, if it does not; add an
additional surfactant aliquot until it dissipates.

Note: The oxygen level will temporarily drop when surfactant is added.

8.2.2 When required Check water level using a measuring tape to measure volume

8.2.2.1 If the water level is too low (below 50% tank volume), add water until it is
at the approximate correct volume.
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8.2.3 Check the acid and base pails are at least 1/3 full.
8.2.3.1 If they are not add reagent so as Not to Lose pump prime

8.2.4 pH Control Boxes are beside the bioreactor. The values displayed on the control
boxes should be within range of the hand held meters.

8.2.4.1 If the boxes read “- -. - -“ or “9999” values, it means there is a problem
with the probes. Inform supervisor immediately.

8.2.5 Oxygen Lines: Makes sure that there are no leaks from the oxygen tank to the
bioreactor.

8.2.5.1 Make sure that the oxygen tank is set on an appropriate level at least 20
psi, but depends on the bioreactor oxygen level.

8.2.6 If required: Take samples for the biomass assay and start the assay (see Biomass
and percent solids SOP).

8.2.7 Filla 500 mL beaker with sample and perform the Routine analysis tests
Record ALL data on to the Fermentation Run Log

8.2.7.1 Dissolved oxygen, dO, level using the appropriate meter
8.2.7.1.1 Should be at least 5 mg/L (5 ppm).

8.2.7.2 The electrical conductivity and pH using the appropriate meter (see EC
and pH probe SOP).
8.2.7.21 The pH should be ‘+' or -‘0.3 pH units from the setpoint
8.2.7.2.2 If pH is lower than allowed, add 100mL of ammonium hydroxide
every 30 min until the pH reaches desired range.
8.2.7.2.3 If the pH is greater than target range, add 100 mL of phosphoric
acid every 30 min until the pH reaches desired range.

NOTE: /f pH was not within target range inspect the dosing pumps and the Argus system to determine
cause of pH control failure.

8.2.7.3 The temperature can be checked using the hand held EC/pH meter.
NOTE: If the bioreactor is not above room temperature, contact supervisor immediately
8.2.7.4 Test nitrate/ nitrite levels (NO2 / NOg', general hardness (GH), carbonate

hardness (KH), and ammonium / ammonia levels (NHs / NH4*). (See
Colorimetric Indicator SOP).
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8.2.7.4.1 The ideal nitrate and nitrite levels should be 0 ppm, but they
should be at least 2 orders of magnitude lower than the
ammonium / ammonia levels.

8.2.7.4.2

The ideal ammonia / ammonium levels are at least 5000 ppm
but they should be at least 2 orders of magnitude about the

nitrate / nitrite levels.

8.2.7.5 All of these tests can be done while waiting for the biomass / percent
solids filtration step to finish.

8.2.8 Record all information and all observations into the designated bioreactor data
sheet including the date and time.

8.2.9 Cross reference current temperature readings, pH readings, and oxygen level

readings with Argus to validate the current stats of the bioreactor.

8.3  Decanting the Bioreactor

8.3.1
8.3.2

8.3.3

8.3.4

8.3.5

Turn off the agitator, oxygen flow, and dosing pumps (placed in ‘OFF’).

Wait at least overnight

Place a sump pump just under the surface of the water level and the connecting

hose into the tank you wish to decant into.

Plug in the pump and slowly lower the pump into the bioreactor so the suction is
always just beneath the water level.
8.3.4.1 The fluid should be a light to medium brown color with a watery

consistency.

STOP decanting when the fluid starts to become a dark brown color and the

consistency changes to a thicker sandy or sludgy consistency.

NOTE: Decanting is always done with 2 people present; one person focusing on lowering the

pump, and the other focusing on the fluid coming out of the hose.

8.4. Cleaning the Bioreactor

8.4.1 Turn off the bioreactor agitator and dosing pumps

8.4.2 Take the pH probes out of the bioreactor, gently clean them with a squirt bottle

Rev 17 Nov. 2015

ACIDF
Revised Jan 2015

and swipes.

Page 51




A Hachment 3 paye 8 {73

Nutrient Standard Operating Procedure Food and Bio-
Recycling Processing
Group Bioreactor Division

Written By:
Erik Bergen Approved By: Page 8 of 9 Revz':J71 5N s
Marc Legault

8.4.2.1 Never touch the membrane or spray directly on it.

8.4.2.2 After they are cleaned, place the probes in a 5M potassium chloride (KClI)
buffer or pH Buffer 4 Standard solution.

8.4.3 Remove out all other probes and oxygen spargers.
8.4.3.1 Turn off the oxygen 12- 24 hours before you clean / decant the tank.
8.4.4 Decant the bioreactor as described in the previous section.

8.4.5 Then the solution in the bioreactor becomes thick, constantly agitate and break up
the sediment using a water jet while decanting.

8.4.5.1 This step is best done with 3 people.
8.4.5.2 As the solution gets thicker, the pump with start to clog.
8.4.5.2.1 Keep adding water to dilute the sediment

8.4.6 Once the volume level is less than 40 L, vacuum the remaining sediment and
liquid out.

9.0 TRAINING REQUIREMENTS
9.1 Basic understanding of smartphones and windows operating system.
9.2 Proper bioreactor monitoring and routine analysis.
9.3  WHMIS.
9.4  Standard First Aid.

10.0 REFERENCES/RELATED SOPS

10.1 Bioreactor Design for Chemical Engineers, Gregory T. Benz, Benz Technology
International Inc. (PDF Digital Copy Available).

10.2 Bioreactor Operations (PDF Digital Copy Available).

10.3 TeamViewer SOP

10.4 Argus SOP

10.5 Dilutions SOP

10.6 Mixing Solutions SOP

10.7 Colorimetric Indicator SOP

10.8 pH and Conductivity Meter SOP

10.9 Biomass and percent solids SOP

11.0 APPENDIX
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11.1  Argus System

11.1.1 The Argus System is a greenhouse control and data acquisition.

11.1.2 For the purposes of the bioreactor, Argus monitors the dissolved oxygen level,
monitors and controls the pH level, and monitors the temperature.

11.1.2.1 The pH control is regulated by 2 probes, once guard probe that acts as a

reference, and once control probe that tells the system to increase to
decrease the pH of the system.

11.1.2.1.1 The information from these probes is stored in the Argus
system software and should be monitored daily.

11.1.2.1.2 The probes should also be inspected on a weekly basis for
biofilms and sediments blocking the membrane.

11.1.3 The Argus system is important for two main purposes:

11.1.3.1 The storing of important analytical data of the greenhouse and bioreactor

systems and graphing this data to see trends used for process
optimization.

11.1.3.2 The controlling of various functions such as pH, foam levels, and possibly
automatic feeding of the bioreactor with manure and other nutrients, and
possibly the controlling of the bioreactor temperature.
11.1.4 See the Argus SOP for specific instructions on how to operate the system.

11.1.4.1 For any assistance with the Argus system, call the Argus contact
Jeff @ 1-888-667-2091 Ext. 115.

12.0 REVISION HISTORY

Version Effective Date | Summary of Change
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Alberta Agriculture and Forestry Bioreactor Nutrient Recycling Group
Control Form
1.0 APPLICATION To Provide a Documentation Form to Capture all Setup Data for the

Operation of Greenhouse #11 Bioreactor at CDC North.
2.0 FERMENTATION DOCUMENTATION

2.1 Trial Date Time
2.2 Obijective(s)

Trial pH setpoint

Oxygen IPM

3.0 PRE-FERMENTATION CHECKLIST

31 Adequate reagent supplies:

3.1.1  Acid for pH control Acid Type
3.1.2 Base for pH control ~ Base Type

3.1.3  pH standards for pH calibration Yes / No Type

3.1.4  Surfactant (anti-foam agent) Yes | No Type

3.1.5  Sufficient feedstock (manure or other) Yes / No

3.1.6  Oxygen Purity

3.2 Bioreactor Preparation

3.21 Estimate of Residual Mother Liquor:

3.2.2 Initial Bioreactor Volume (typically allowed to warm up overnight):
3.2.3 All Probes Removed and Cleaned: Yes / No

3.24  Oxygen Sparger(s) Removed and Cleaned: Yes / No

3.3 Reagent Note: If Lid is Present for the Weight
3.31 Weight of Acid Before the Run: kg
3.3.2 Weight of Acid after the Run: kg
3.3.3 Acid used kg
Page 1 of 2
ACIDF Project \\GOA\MyDocs\M\marc.legault\old_x_drive\l CDC North\Templates\
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Alberta Agriculture and Forestry Bioreactor Nutrient Recycling Groujp
Control Form
3.34  Weight of Base Before the Run: ke
i 3.3.5  Weight of Base after the Run: kg
3.3.6 Base used : kg

3.4 Calibration of pH Control and Guard Probes
3.4.1  Control pH probe slope mVipH Offset mV/pH

3.4.2 Guard pH probe slope mV/pH_ Offset mV/pH

Slope must be within §9.1 and 47 mV per pH unit or probe has failed.
3.4.3 Standardize Probes to Hand Held

Immerse hand-held probe in bioreactor allow to reach steady staie i.e. equal temperature
values with guard and control probes

3.4.4 Guard, Control Probes Standardized to Hand-held pH value while
immersed in bioreactor

Oxygen Sparger is nearest to the Acid / Base Outlets

dO probe is above tank floor to avoid fouling due to sediment.

3.5  All Probes Are Installed: Yes/ No
3.6  Argus is Recording Data Yes / No
3.6.1 Argus pH Setpoint Bandwidth

Prime Base Pump First Then Acid Pump

3.7.1  Dosing Pumps Primed Yes / No
3.7.2  If required initial acid aliquot prior to loading

3.7.3  Bioreactor Loading Control Form Completed Yes / No [Field Data Entries]

3.8 Dosing Pumps Returned to ‘Auto’ Yes / No
3.9 Bioreactor Loading

3.9.1 All Pails of Feedstock Emptied and Rinsed Yes / No
3.9.2  Agitator is Rotating Correctly Yes / No

3.10 Bioreactor Volume Agitation Must be ‘Off' Prior to Measurement
or Indicate rpm speed

3.10.1 Bioreactor Volume After Loading Liters

3.11 Sample Bioreactor for t=0 Date Time
Page 2 of 2
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Attachment 4 — Fermentation and Nutrient Graphs

Trial 1

1'0p ‘Hd T 1L ydeso\dwal Op Hd T [eli) ydeo T jo 1 a8ed
sheq awnuny
T4 144 €C w TT 0z 61 8T LT 9T i €T (4% Tt 0ot 6 8 L 9 S 14 € ( T 0
] — usshxo pue = , i i uopiesqiea saanbax
uone}dy umopinys i dooj Juawinasu; ajqeuonsanb — v
L juesaq 10y daedasd = ? a.Je sanjea apnjudew op d
5 < P ; . | m .
9 -t L ov 0=2 L
I 3 1 Q &4
1 = S L L 27
] i _ 5 w
Hd | i S 1 0s m 3
L ! J 5 g
b [ dwng Jamo, ; i 2
’ | " 1 & 3
| N A ] Tos
- 2 e S + 09
I /2 L
o A \ & I A1 %8'€ Buipeo Jojoealolg 1
W @ \; f aimesadwia] Jusiquiy Je Jajepy 0 =1 r 0L
- | 7 GTS BWN|OA [e30]
11 i !
[ 4 0 =23 Jonbr7 Jay100
o % ! i LT & 1 1 1 14
ST0Z "1das “8ny - |0nuoe) Hd ON - T [elL
Hd = op-—v— ainetddwa ] —e—
SIUBMINYN D|qelIeAY Jueld P3IA 01 dnuepy Anynod Jo uopsasiq aiqolay ‘paloid 1a1DV dnoun Suiphaay weLny

Asysaio4 pue aunynoudy epad|y

Page 58

Revised Jan 2015

ACIDF



€ Meyd\STOZ 120 9T e1eg Wexxe - T |el] T Jo T 93ed
\STOZ 8nV T |euL\e1eq pue s,ydeso\§Toz 4a1DV\YHON 2ad T\aALp X pjo\yneda|aiew\w\soopAw\eos\\

sheq awnuny

9t e (44 114 8T 9T T

| F&om

/

=

T

0s

00T

q/baw  wns uone)
/8w wnjsausey

0stT

s1eydsoydoylio

Hd
wo/sw Ayanonpuo)

\/

/8w

00z

/8w wnpe)
7/baw  wns uoluy

L] . | 0s¢

IT A

|

|

| |

W ﬁ

“ W

|

| A s

AT - m ,, B L L | A 7 ! ! 00€
¥29 009 945 7SS 825 YOS 08y 9S ZEW 80V ©BE 09€ OEE ZIE 88C ¥9¢ Ove 9TZ ¢6T 89T HYT 02T 96 ¢, 8y v O

SINOH dwnuny

ANAONPUO) == HO g 9jeydsoydoyri-e— (8IN1) winisauBe|l PaAjOSSIQ—+— (D) wnIdjE) PAA|OSSIQ == WNG UOIR) = WNS UOJUY/ ==

josuo) Hd ON T |en)

dnoan Suiphaay usiany aunuepy Aiyjnod Jo uonsasiq 21goasy STOC 13loid 4dIDV Ansaio4 pue ainynalsy eyaqgy

Page 59

Revised Jan 2015

ACIDF



7 MeYD\SIX'STOZ 190 07 BIBQ WEXXBA - T [eLIL T jo T a8
\STOZ 8nv T [e1L\ezeqg pue s,ydeio\9Toz ‘STOZ JAIDV\UMON DaD T\2ALP X pjo\3nesa) aiew\n\so0QAN\YOD\\

sheq awnuny
9C 174 (44 0z 8T 9T L (4’
¢ 4 1] . ) 0 ]
T mR TTTTT 1T
£ A , e ——— _ ﬁ
W , 7 , ” W T
v { ﬁ , i L | W
ﬁ | ! ” M
ﬁ ﬁ | i 4 m
q I - ] T T—— |
| i - | T :
| m T r——— | -
| | | [ =
W | I o | | | | m
9 , m ” : ”. 4,
ol ﬁ ” | W , 3
2 | | | | | ®
a [ | | | | -
m [ ! , | | -
| I 1)
s = * B m W ! ! "
L || ” m m 2
4 [ | W W | m _ ” » =
& ST 1 1 17T = _ i &
<) | | 1 | | 5
3 , 7 . W | o
| * | | | —tms .
| { | |
*TTT] ERE w v 3
[ 1 ﬂ | W | | ” V
| RERE | , W
o e o | | |
[ | W 7 ” | , ]
[ || 7 || | H ]
T8 | 1 | | | T8
| | 7 | | | | | | 1
[ | | | | | 7 | ] | | ]
| | ﬁ ﬁ g ; , | | | | , W |
N.H 1 “ il 1 “ i L » i i n i t I L 0 1§ 1 “ ' ! “ i i i L " i L 1 X » i 4 i Q.H
729 009 945§ €SS 8¢S ¥0S 087 9Sv <CEV 8OV ¥BE 09 9€€ ¢CIE 88C V9C¢ OVC 9TC ¢6T 89T wwlT 0CT 96 ¢L 87 e 0
SINOH dwinuny
Aunnanpuo) -m- H e YYS=¢= (uiN)) asaueduey pan|ossIQ—-— (94) uo4| panjossig-e-
josu0) Hd ON T [enL
dnoJan SuiphAsay waunn ainuejy Ajnod jo uonsasiq 21gosdy ST0Z 12foid AV Ansaio4 pue aunynoudy euaqy

Page 60

Revised Jan 2015

ACIDF



T HeYD\SIX'STOZ 10 0T eI WeXXe - T el

T jo T a8ed

\STO0Z 8nv T [erL\e1eq pue s,ydess\ST0Z 4a1D¥\UHON DAD T\2AUP™ X p|o\}nesa] 21ew\W\s20GAN\VOD\\

SPI|O§ panjossid [e30L

sheq awnuny
9 vz 44 0z 8T 9T vT zr ot 8 9 v z 0
z i o | - . 0
Eaoommmm= === : o
‘ i v I | —— .l.’
" = e — ¥ “ “ r’/, 1
€ i i _ ‘ 005
N 0 P P et 5 ] - ;
_ . | g
o o
v ‘ 000'T 2.
| £
3
III.I )
| 3
S - 00S‘T ;
: T T | _ ] 2= 3
—r ™~ | = oa
i T // { |3 2 oaF
ol " — L. 1oz 2 &
L III // ” i Z o
g | | T~ N s 33
2. [ | [ N | x -2
£ _ | e ke | oosz = 3
2 I " , N e , ] 8 3
o < - 0 S N /l// \\ ] o 5
T 2 [ ””” | / | T \‘ 1 ﬁ
8 | —— S = Loooe & &
% i " — T~ | , - BN ] = =
a [ -~ | ”’ M | IVA ] aw
51|~ ~~ N T~ A 5, 8
| [ ‘, . w -
6 ] , A 00S‘E g g
L | | | | =
| NG s 1
ot , — - —— LN 000y
” , [ 1| /T’.l ] m m
| [ | Il 1 = -
T W "
T | | ~<; 008t &
| | 1 «
L | k i L
z | } ! : t 000°S
¥29 009 95 ¢TSS 8IS YOS 08y 9Sv CEY 80 ¥8E 09€ 9E€ CTE 88C ¥9Z OvZ 9T¢ ¢6T 89T VT 0ZT 96 ¢L 87 T O
SINOH awnuny
AuARonpuo) -  Hdesm  (£0D€D SE [e301) ANty —— [ § [BIOLS4=] (eN) WNIPOS PAAJOSSIA~~ () WNISSEI0] PAAIOSSIA=H=  SPIOS PAAJOSSIA [LI0L=>=  (E0DD) SSAUPILH ¥
josuo) Hd oN T jeliL

dnoug Suiphoay any

ainuelp] Anjnod jo uonsadia a1qolay ST0z 12[0.d 1AV

Ansaioy pue ainynoudy enaqy

Page 61

Revised Jan 2015

ACIDF



Trial 2

dway op Hd snday  |eu) ydeig T o Ta8eq
sheq awnuny
S¢ vt € T 1C 6T 8T /LT 9T ST ¥T € ¢ 1T O 6 9
€ \ L L . . | _i . ) 1 | | L 1
[ | W uoneiqijes saiinbai
[ | dooj juawinaisu 3jqeuolisanb
v+ | | aae sanjea apnyudew op
|
[ |
L |
= | |
NI |
[ 9 T 7 | x | ,
L 7 | 4
L ,, ” |
et | | wv +ov
b uadhxo pue | , W | | , J
Hd [ uonejysSyumopinys | [ | | " 3
| jueseq oy aledoly —> ‘R T freveeerre 7 PTPRPRTY ]
87 , + 05
I | ]
6 T | |
L , | 4
” 7 + 09
- |
i , | |
ot | , | |
l | | | 1M Aa % £°€ Buipeo Jojoealolg i
|
. , f 1
i , | | 1489 ~ SWN|OA €301 oL
1T ﬁ | | | | 1
l i , | siaM| £97 ~ = T3 40nbr7 Jay30N 4
i | | | |
L | | | 4
A : : : : T : T L T . : r . : - . 08
| 00:00:9/S 00:00:0¢S 00:00:70S 00:00:89% 00:00:ZEP 00:00:96€ 00:00:09€ 00:00:¥ZE 00:00:88C 00:00:ZST 00:00:9TZ 00:00:08T 00:00:¥¥T 00:00:80T 00:00:CL 00:00:9€  00:00:0
(ss:wwiyy) sanoH swpuny
Hd=¥= Op-v— 2inmesadwa]—o—
ST0Z "3das |013u0) Hd ON -  |eML

1/8w uagixo

aunesadwia)

o

dnoan SuippAray Jusrny

§T0Z W2lfoid 4A1DV

Anysauao4 pue aunynondy eyaqy

Page 62

Revised Jan 2015

ACIDF



Trial 3

dusag gp HA N8Iy € KL ydeln T jo Tafed
\STOZ 10 € [eUL\ereq pue 5ydeIg\GTOT AAIDV\UHON 20D ﬁ/wz.lelw_n/::mwm..EmE/E/muugE/mom//
sheq awnuny
mmhmmmmmqmmm%«mcmmuﬁhwwﬂﬁmNN.NaNQNmaﬁD2232233mmnmmmedc
m.4 i i % A _.’|.‘_ _ . _ PO 0
£°0-/+ £ H PIoY 03 NG %T 42d PV B 86T
b _ : uoleagie saanbax i ;
) 26T Posn HO'HN D1 ZT°8 pasn “Od°H dooj justunnsuy djgeuonsanh ! ; - 0T
I M suady Hd aJe sanjea apnjjudew op :
% ajesmols uaBAX0 W ‘NG reneNAIg % Ty Suipeotopedlold ]
pue uonejse umopinys ¢ 0T E
umopInys J0joealolg 1005 ~ MPop
T3 1529~ "7IOA
9 4 7009 ~ °“IoA
[ sy 0 = %73 Jonbiq SOOI
— T+ 0€
£+ d
-
2 : 4 m
—.—E ¥ Ll 1 Loov m .m
i | 1 o
8 » 1 s 4
L 1 5 m
; _ 7 05 £
" D R ikl ] 4
s _ i Sls s
f
r |
| 09
0t - |
4 {
I ! |
w4 yro1q a1 BUlO0D SjjEM 4O PASOY, ST WEO) UBYO i i i H | : i r 0L
1L DWINJOA PUE VORIPPY WEOJRUY » ! 8807 Weod [BWuIN 1
_ | o
T T BBE i i {
: g s AEmEEWWW Gwwn N VIV UL
TEEREEL L CEEESLEAGEEE S UENERRNENUERERRERE
58288888883 GGB3gusEEBB8EEss85858888838888828¢8
88 88888 85855858885858888858888888888888 888888
Hi=3=  Op=F= aaneRduR) =g .munEEnsé SINOH Swpuny
GTOZAONPT 03°PO6  SMUNHA €0-/+L 103U Hd sn3ay - € el
G707 Waford 11DV Ansaiog pue 2nynoudy eus|y

dnoup Suyphosy wLINN

Page 63

Revised Jan 2015

ACIDF



€ [RLIL WeXXe

T jo 1o8ed

\GT0Z 10 € [e1L\e1eq pue s,ydesd\STOZ 4aIDV\YMON DA T\eALP X pjo\anesa) asew\\s20pAw\eos\\

sheq awnuny
of <S¢ ve €8 ¢E TE O0f 6 8¢ L 92 S¢ bz € T¢ T¢ 0¢ 6T 8T LT 9T ST vI €T I IT 0L 6 8 L 9 S ¥ € ’N T 0
0 — . Tt ———t RS R R i T o i e AL
i | | | { | [ | | | ” "
00z ﬂ | | | | ] | i | | | | | | | _ 7 A~
T s 1 I I | I T | |
| — \ . i EE . . , ! _ ) | 7 Y\vw Qm
i t | —
0ov - 7 ! , | ” [ ! | | h /8w g > payiodos wnpje) _ " | [ /.T\.I/
| | | e : , oh | | | o
” , RE ﬁ L M W s ! ;
009 1 || W _ | ] {11 ] , [ (L] ] _
| , | | B
AT 1 T I g 3
< | | | | | | 1 o Q
008 ” , i W | ” [ ﬁ | A | | ] 8 @
’ | | ,_ , | | | L1 | o B
000°T — = T T T T T T T i oot £ 2
iR | _ | _ | m T 7 5 =
| | | | | [ , [ | (]|
002 | _ v , _ | 4 | EEEREE 3 3
| L1 (11 I [ | (L] D @
- | . | | | | i | ﬂ [ | | ! 1 a s
©  oor't A “ Vi v , | EEER L] | [ {1 W , =
% [ j [ | | | I e | | | | | | | 7 |
5 , , , , - T T T T T BERE 0ST
1] | : | T | | I
B rlg ! , _ , , N L LATTINL
g (1] _ \\ [ 1] TN >
g g | TR , dBER ! £
5 0087 A | | HERE 5
) , | ||| EEEN e 3
@ [ , 7 s | | | i W ; e 8. &
0002 ,7 * t T T T | T 7 i ﬁ | , T " T 00¢ m 3
. | | | | | | { | | |
3 L1 | i1 |11 [ \
@ oozz | Lo A. R , f W 3 2
P~ I , | W , , , , @ 2
KR ann A kR ERREER A R
oov'z + | | | , N L] || , | 7 : |
, = e , +—— osz
009'c + | , m , _ 7 7
n REER ﬁ A
o0gz 1 | | m , , Bl - pe | |
L] L VO ERNRENRRARANR NI
OO°~M o] , ’ [ . ~ . ~ ' - . - o0 . o ‘ . o ' (1] wl un v ul ” B e B w w u nTD— T- » = ©w - ” d (=] 00¢
2 E R8P EBEIBZREILEBRSBERRBERS BEgghRé&NSER
sINoH awiuny
s (d) @3eydsoydoyrio-e- (eD) winio|e) PaA|oSSIQ == (8IA1) winisause|n PaA|OSSIQ == WNS UOIUY =é= WNS UOIR) ==
ST0T "NON ¥T - “190 6 SHUN HA €°0 -/+£ |01u0) Hd € [erL
a1eysagiq aanuey Aynod ™ T y \ q\, 2 r
dnoas SulpAiay WLKINN 109foad STOT 4AIDV \ S Ansaioy pue aunynondy eyedqly
& \.\\\:-/ v

Page 64

Revised Jan 2015

ACIDF



z 1Ry T 4o T 98ed

SIX'E |eLL Wexxen o
\ST0Z 190 € [e1L\e1ea pue s,ydeiD\groz ‘STOZ 41DV \YHON DAD T\AUP X plo\nnesa) a1ew\W\s20GAIN\VOD\\

sheq awinuny
o SE bE €€ ¢€ TE Of 6C 8 LT 9¢ ST v¢ € <¢ T¢ 0T 6T 8T [T 9T ST vI €T @ IT 0T 6 8 L 9 S ¥

SINOH awiuny
(N) @1813IN PBA|OSSI == (N) @UUN POA|OSSIQ== AuAnoNpuO) =@~  oney uoidIospy WNIPOG—- (un) @saueduely paAjossIQ—o—
STOZ *AON ¥T - "10 6 SHUN Hd €0 -/+£ 101U0) HA € |elL

'
f T 0
T ] ElaEE |55 e 5 = B G I 5 B 5 2 I 1 T
4 « T T T T L et L e , T T ,
| | [ |
” LEf Ll ] | L j L BREEEE .
50 1 | Pt 4 ~ e T ERE R =
| _ , | | | anjea payde.s ueyy
| 7 | \ | H W | 4l > se pajiodal sanjea ON pue “‘ON Auepy B .
ST TN T LT | | |
| [ | | | | i | | | | |
z | W 7 L A A, W SR | L & || A o
5 ST T , a | | i 1% g T qw /8w g > painseaw 4 ] | T | T i | ] T \ ,‘/ W M.
2 ﬂNq _, RN YRR Apuaisisuoo oy | i [ | \i . @ 3
- | | | |
25 | 1] ] , W | R4 L W W LAl o
= T T , N T , [ 11 , = | || 3
25 oo | Y T T T T T 7 2
0= W 1 | | ] | | 8
2 we - (p9)€T a|dwes (T) Ynsay wexxeln | | . o m
o 2 i
o m.. 10443 [eonAjeuy ‘Suydwes 1adsng | um_. m
2 g
= d | | | 2
=8 T ] ] & 3
.wu/ | /| 3 0
8" g F—{ - A v 3
0 L 5 &
” ,, A, 3 =
| - ™ L o1
¥ I , _
|
LRSS ANENRR NN RS0 | | -
LN I ER _ 1019B3U0) [eaRA[euY Aq Pa1R[najED 10U SANJRA HYS 4O duejeg _ [ ]
[ E T T 7‘ T i 1
oo g,
& @ v oW oW oW B B A B W oW oW oW N NNNB B B B © 8 & N O
g E 2 g EdgyErgiEeyegELhERReEEEEBEREE BRSNS

(24) uoJ| panjossIq ==

dnoag Sugphday JuLLINN o1e359810 24nuepy Anjnod 1afoid STOZ 41DV

Anysoi04 pue sanynausy exed)y

Page 65

Revised Jan 2015

ACIDF



TRy

s|x*(paASOINY) € [BLIL WEXXeN

Sw
(=]
(=3
(=]

€00V se [e10L Anuyeyy
]

3

spijos panjossid |20l

0
000t
000
000°€
0007
000s
0009
000°Z

0008

‘

(=3
o
=1
@

.

/

~000'TT

000°CT
000°ET
000'7T
000'ST

opo‘ot

T jo T o8ed

\SEOZI90-E [erE\e1ed-Pue-sydeID\GTOZ JARVAHON-DEIF\PAHP—X=P|0)

PIOVH | AR

9€ SE VE €€ CE TE OE 6C 8T (Lt

UAANS20gAAVYOO\
AAARYOOYY

sheqg swiuny

97z Sz Y¢ € ¢¢ T¢ OC 6T 8T LT 9T ST #T € ¢ 1T OT 6 8 £ 9 S v € ¢ T O

- - d o . - = . : ps ' 0
T * maaat H M N _
| [ | | [ TSN T T1 i
I T | | TN
, w T T 00T
J [
. T F o0z
_ SE ) :
T | \\\\
? i ﬁ T 00€
| | (p“2)€ ojduies (T) ynsay Wexxen ,
T T i (7 -
| | ! 40113 [eonAjeuy ‘Buyjdwes adsng | | | - W
] | {1 | | [ @
. L] L[] _ g s
| | | | | =
| w [ [ [ [ ﬂ _, [ 00s 3 m
1 _ 1 , ] 39
| | 7 7 | _ | ] {3
,v : == i i _ 009 =9
n | | —
L | p | | T Tt | | \\ $3
T T 11 M T uill =2
1 i (A 4, = == v v N 1 i T 00£ m =
| L] ” L] Il,lﬁ , L _ ,, 3
o4 | | T | |
e o O | | | ™~ f1| o
f LT~ | SR Y | MR NENEE RN W - & o
b | | | e | | | | |
AT LT ™ e
| [ [ | | [ 11 | = &
& | | 7 , , _ , IA,IIT | | | - .M.. 3
EERERRERRNRE T T TR (T 53
| T T NENE FH
| TEEEULNE [ (]| (11111 [ [ [ ="
| EEEEEE | HERERE | " =
i , , S BT EE R EEE Y IR E Y EEER: 000's
2 823 3 FE 8 B g2 RBEHE Y EELEE L R EHEEEERSE R E B

SINOH WUy

(£098D S& [210.) ANUI[BY||y —+— SPI|OS PAA|OSSIQ [e10L == ($OS) @1YdINg PaA|OssIQ == (E00ED) SSBUPIEH == (EN) WNIPOS PaA|OSSIQ~@= (D) WNd|e) PAA|0SSIQ=3i= () WNISSEI0d PAA|OSSIQ ==

ST0Z "AON ¥T - 190 6 Suun Hd €°0 -/+£ 101u0) Hd € |euL

dnoag Bugphoay usLnN

axe3safiq aanuely Annod 199[04d ST0¢ 4DV Ansaio4 pue sinynousy eueqly

Page 66

Revised Jan 2015

ACIDF



S|X'E |BIIL WEXXRIA T40 9T07/L/€® 28ed
\GT02 190 € [e1L\eyed pue s,ydeio\910z ‘STOT 4aIDV\YHON 20D T\2ALP X pjo\}nesa| a1ew\W\s20aAN\VOO\\

sheq ®swnuny

wmmmvmmmNmumomawthNwNmNQNmNNNANONaauuhuwﬁmﬂ.vﬂmﬂﬁﬁﬂﬁena 8 L 9 § ¥ € ¢ 1 0

e o e At ——f——f——f———+ 0
T EuER EnREENRN , N wllE |
NEEE ET T , 1T FEd T\
| ,, yil | _, LL] L L1 LLLN - 0%
00S 4 | | P L1 | | |
, | I 171§ T
T T m )/ W 0002
000 - , , - T S B L S =T N i
e L L ” _, 000’
; g L I |
? - B -+ — 11 _
v ] e = .
o ﬁ , L1 ¥ \ 0007 a
T i , Q
7 | | - | | / - / o
T . ENRENENR | T \ 5
0007 1 , : , 000's 8
z | L] ; HENNEEEER Y o
o , S i L
- | 1 | | \ \ s 8
a, 0052 : i , 4]
8 , , / S
o T 1T [ , T i \ | o
.W L ” , | , W ! /AL 000°L 3
@ 000°€ - , W ‘ 1 | \ 3
M T ﬁ 4 | 3
m i i , \ 0008 ®
B 10 1 0 10 3 1 O D O 1 0 ) BEAE (5! 8 e B . A SRR AN =
= | , L L 0006
|
S 000 4 [ T
i i e . 000°0T
il | | § | (p*2)z ajdwies () Insay wexxe |
005y - 000TT
Joaag [eanAjeuy ‘Surjduwes yadsns
-~ B £y w w w w n »n ~n ~N [ - = | w4 o ~ »H N o
2 P2 g @By Egieg e redrgrasnR 8RO NS S
SINOK awnuny
puewaq uaBAxQ |ed1waYd0Ig = )
uewaq UaBAXQ |ea1way) |B10 | =o= " .
PR GTOZ 'AON T - 190 6 SHUN HA £'0 -/+£ 1013U0) Hd € [eu)
21e15981Q @unuepy Aiyjnod
wafoid ST0Z LAY Ansalod pue ainynonsy exsgpy

dnoug Suiphsay wanny

Page 67

Revised Jan 2015

ACIDF



Trial 4

dway ‘op ‘Hd p [euL ydelo
‘dway ‘Op ‘Hd snd1y p [euiL ydedn\STOZ 294 AON ¥ (el 1\e3ed pue sydeso\SToz 4aiDV\YHON 20 T\2Aup™X pjo\ineda)asew\IN\s20aAN\YOD\\

sheq awnuny
0€ 6¢ 8¢ Lz 9 vz € W 6T 8T LT 9T ST ¥T €T ¢ 1T O 6 8 L S 14 € [ T 0
€ + et b . s A ot B e I + ot 0
H - L - i :
4# & juade weoyijue ue se pasn |10 BJOUERD SAILIIPUI ¥ |
v - i 41049 2y} SUI00D S|[EM JJO PISOY, S| WIEO) U}
b ot
i JW BWN|OA PUB UOIPPY Weoynuy 9
p | - - : : : uoneiqies sanbas
G - STOZ ‘vT 22Q { i dooj juawiniisuj ajqeuonsanb | “
L yeimoyy uaghxo ; ’ aJe sanjea apmyufew op 0z
pue uonzeyse umopinys i |
umopinys 101oea.10lg
5 | ; T
oy
E
B
& A =
! -]
» $i
o
8 ( o
6 (]
3
[}
3
0T - 5 :
€0 -/+9 3 Hd p|oy 03 Na %T 419d PV 3 £6'C 3
[
i 9 26'bT Pasn *Od°H :suaBy Hd =
Waanew Aig % T's Buipeo sopealolg = e 5 aWn|oAURIAP ISER| ‘Al | gz
T wieoy [eniul 3sow
100E ~ “P0Yop  wdino\m1009~ *Hjop  wdi\m105L & oA —b i (1218218 9%T) NG 353481y 3y3 I
sJa)l| ST = %1 Jonbr Jay10A £ i uns u___;noEw.Tmum_ ayy |
I ! N ER i | T ey
4 O B s e o o I e S t it t it e e e 08
33 2222288885888 EEE88 YRR ENESEREREERE8ENBEERR"
o ® Osgvzosngwsgvz N O O A 2089720897z089WZ08
HO=de= Op=¥— 2njesadwa | —¢— SINOH awnuny
GT0Z *290 ¥T 03 'AON LT SHUN HA €9 a1e1s Apedrs €'0-/+9 [04u0) Hd sn3ay - i [elL
1afoad SulpAaay uainann 100f04d danuepy Anjnod jo uonsadig 21qosay STOZ 1AIDY Axysatog pue aunynoldy evagly

Page 68

Revised Jan 2015

ACIDF



€ MRYDTOON 8T-6T-ZT TE-ZT-GTOTY-TAECOTASE JO AdOD 9TOZ UeT T ¥ [elL

\STOZ 220 AON ¥ [e141\e3ea pue s,ydess\STOz a1V \YHON 2aD T\AUP X pjo\3nesa) 2sew\N\s20aAN\VOO\\

sheq awnuny

B & :...!....l.«:..3.:*”.:1.1.: 2

/8w N euowwy jeloy
sjeydsoydoylio

g 8

M

m o

/8w

S S S&Q

N

/baw  wns uone)
1/8w  wnsauSepy

0S¢

1 00€

1/8w  wnped
7/baw  wng uoluy

| osy

(74}
8v9
29 +
9LS +
°SS T
8CS +
0Ss +
08% +

/ (N) eruOWIWY (B30 =o' (d) meydsoydoyrio-e~

9sP +
CEY
807

STOC "9°d #T 01 °AON LT

6T+
89T
T+
0ZT +
96+
L+
sy

t
w
w
o

v8g +
09g +
zie+
88z +
oz +
ovz+
otz +

SINOH awnuny

(eD) windje) Pan|ossIQ=—— (8IN1) winisaude|n| PaA|OSSIQ == WING UOIUY/ ==

syun Hd €9 a1e1s Apeais €°0 -/+9 [043u0) Hd i |el]

vz
0

WiNg Uoe) ==

dnous duippAaay JuaLinn

10[04d 2anuelp Ajnod Jo uonsadid 21qody STOZ 4A1DV

Anysai04 pue aanynoudy evaqly

Page 69

Revised Jan 2015

ACIDF



TOON 8T-6T-2T T€-ZT-STOZY-ZAEZ0TESE J0 AdoD 9TOZ UB[ T ¥ [eML T Jo T 38ed
\ST0Z 920 AON ¥ [e1i1\eJeq pue s,ydeso\STOZ 3AIDY\UMON DaD T\PAUP X plo\inesa) 21ew\N\sooaAN\YOD\\

sheq awiuny

si9joweied pale|nae) JoN u3LINN
1/8waesuN 1/ 3w AN

/8w woy)

w) / swi ANARONpUO] [BJ1193]T  HVS

1/8w asaueSuep

98
ov8
918
6L
89L
L
oL+

(N) 23BJHN POA|OSSIQ ==

08 —
08y -
95t
€Y+
801
8

R s S W CYET, e i | A T T S N TR T Ty
g8 328849488 B EEEEEEEE:

SINOH awiiuny

0ct +

96 +

(N) 93N PaA[OSSIQ==  ANAIDNpUO)—m=  oley uondiospy Wwnipog—¢— (un) asaueBuelp| panjossIQ—a—

STOZ "92a T 03 AON LT  SHun Hd €9 a1e1s Apedis €°0 -/+9 [043u0) Hd i |er)

ST

UL
8y +
2 4

(94) uoJ| panjossIQ—e—

dnoag Suiphoay ueLinn

ajeys981q 2anuej Aynod
13f04d STOZ Q1D

Ansai04 pue aanynody exaq|y

Page 70

Revised Jan 2015

ACIDF



T MeYDSIXTOON 8T-6T-ZT TE-CT-STOTH-ZAEZOTESE WeXXRN 9TOT Uef 7 - 7 [BlL

\ST0Z 990 AON ¥ [eLLL\BIRQ PuE 5,Ydets\STOZ QIDV\YMON DA T\AHP X~ plo\3nesa) 21ew\N\s20aAN\YOD\\

0
000'T
0002
000°€
000%
000's
0009
000°Z
0008
0006

000°0T
000°TT
000ZT
000‘€T
000'vT
000°ST
000°9T
000°LT
000'8T
000°6T
00002
00072
0002z
000°€Z
000'vZ
000'sZ
000'9Z

€02V se [e10L Ajunedy
Jw / 3w spijos Panjossid [BI0L

(£008D se [e30L) Anunjex)|y——

sheq@ awnuny

6T 8T LI 9T ST ¥T €T W TT 0T 6 8 L 9 S 14 € [4 T 0

} | 4 ' | ' | . ' | ' ' ' ' ! I | 4 |

£ 3|dwes () 3ynsay wexxew

10413 [eapAjeuy ‘Bujjdwes adsng

29
849 -
29
009
9Ls
255
825 +
05 -
08t -

STOZ 92d ¥T 01 "AON LT

o

95¥
zEr +
L
¥8E +
098 +
9€E
TT€ -
88T
92 1
ove
912 4
6T
891
T
ozt 4
96+
[T
8 -
2

snun Hd €°9 a1e1s Apeais €°0 -/+9 |01u0) Hd ¢ |eliL

00z

009

008

000‘T

002t

00%'T

009t

008‘T

000'¢

SpIOS POAIOSSIQ [BI0L—-  (POS) 23eyd|ng panjossiq=»  (€0JBD) SsaupIeH=¥=  (eN) WNIPOS PaAjossIq—e~ () WNISSeI0d PaA|ossIq—e=

7/8wanydins 7/8w wnipos  7/8w  wnissejod

1/8w (€02eD) ssaupJey

dnoun SuiphAday LNy

108[04d @anuepy Anod jo uonssdid 21qoseY STOZ 4a1Y

Ansaio4 pue aunynoudy enaqy

Page 71

Revised Jan 2015

ACIDF



# MYDSICTOON 8T-6T-CT T€-ZT-GTOZY-CAETOTESH WEXXRN 9TOT Uer - el
\STOZ 990 AON ¥ [eM1\EIeq pue 5,ydeio\9T0z ‘STOT 4AIIVAUHON DD T\RAUP X plo\1nesda) 2 ew\\s20GAN\YOD\\

0002

000y

0009

0008

000°0T

000ZT

0007T

1/ 8w puewaqg uasAxQ |ediSojolg

000°9T

000'8T

879

9 +
009 —
9LS +
eSS +
8¢S +
¥0S +
1:14

()
~
~N

puewsaq uasAx(Q |ea1WaYd0!Ig ~-
puewaq uadAxQ |edlway) |ejo| —e—

GT0Z "29d T 0¥ AON LT  shun Hd €9 91e1s Apeais €70 -/+9 |03u0) Hd i [eliL

dnoun Suipphoay usiiny

114 i
e +

sheq awnuny

0

000T

0002

000‘€

0007

000°S

0009

000°L

0008

0006

000°0T

000TT

1/ 8w puewsaquadAxQ |ediway)

0002t

000°ET

000'7T

000'ST

* 0009t

801 +
v8¢€
09€
9€€ +
T —
0zT —
96

ove +
91¢
6T
89T +

B

<IE +

SINOH awinuny

1afoad aanuely Aynod o uonsadia 21qolay STOZ AaIDVY

ve +
0

Anysa104 pue ainynoudy epaqy

Page 72

Revised Jan 2015

ACIDF



Trial 5

dway ‘op ‘Hd § jeL ydeio
xspedwia) ‘Op ‘Hd snduy § [euL yde1\9Toz uer § [elL\eled pue 5,ydeIo\GTOZ 4AIDV\YHON 2D T\2AUP X plo\nesaaiew\W\sI0QAN\VO\\

sheq swnuny

i

9T0Z "uef 0} "uef S0 SHUN Hd 98'g d1e1s Apeais €°0-/+ 69 |01u0) Hd sy - § et

[44 114 0z 61 8T LT 91 ST v €T ra’ 11 ot 6 8 L m.w i s 14 m 4 T 0 :
‘ ' | A A | ' L | s - . |
€ .4 —t + T T 1 T [ ﬁ k |
uoneages saanbas |
i { JuaSe Weojue ue se Pasn |10 ejoued sajedlpul doajyeiLEsu} SHRuOSSND , _
i i i
| 1301 241 BUI|00D S||BM JJO PISOY, S| LUEO) LIDYO Je sanjen apnyjudew op |
- = f 01
- W
9107 47 "uer “Jw aWwn|joA pue :oz_nu<Emo§=<~r@ A : - cuN %
2je4mol) uasAxo L fadior
pue uoneyfe umopanys ; }
b |
g umopinys Jojealolg i :‘.!‘ s : 15
29 | # i w
m A : ~+ 08
| |
“ | | y
ud | O I 8 B k. : o
8 - E 1 { ; q v
N | : 3
i | i ih g 05
5 ] R 4R o H(NTINE L. NN
. T A
i 5 5
} T *‘ 1 09
8 i
e £0-/+ 5938 Hd pIoy 03 Na % 420 PPV B 04T l? 4 *e\w
l B 9T°¢¢ Pasn "0d*H is3uaBy Hd i
Pl Waenen Aa % z'g Supeol 19 | ;:\7 ) /4
LI " ]
i 1006~ “%op  wdino\m1065~ "HoA  wdi\m71099 ~ op it il i 1e)s 1e uoneywi| uadixo w‘_w>.mw m_
siaqy| 0 = 4onbry PYION | ¢ \ 2= < | i 21ep 03159y8IY BY3 JoNeIN AQ %C'8
~ i H e H . i 5
! T F 1 T i
: ady . ; . } - A — T — 08
71 3 _ _ _ H H P H T T T T
t 1 t t t t T t t t T T W oW oW NN NN N NN N B s B R e B 0 0 N g B W =]
ER S8 58888 EEREEBEEEREERREBEREERERBR Y
Op == UNILIAIND | == SINOH 2wiuny

aanjel adma L

uasixo s

1/8w

1efoid SulphAisy JusLinn

yoalnAd DanuEl ANOd J0 UoRSeaIN 21GoIBY STOT AAIDY

Axsasod pue aanynoudy eusgly

Page 73

Revised Jan 2015

ACIDF



£1eyd

sX(20000000) TOON TT-6T-60"70-20-9T0ZY-dTAYITI09E WEXKeIA 9TOZ 424 ¥ § [BUL\ITOL Uer § [eL\e1eq pue s,ydes\§T0Z 4aIDV\YHON D02 T\eAUP X plo\aneda|aiew\W\s20aAW\VOD\\

sheq awnuny

0sz

005

0scL
000'C
052'T
005'T
0SLT

0002
0sz'e
00s‘c
o0sL'e

000€
0ST'E

/baw  wns uoned

00S‘E

ajeydsoydoyio

000y
0szy
0057
0SLy
000°S
0sz's
00S'S
0sL's

7/ 8w N eluowwy [e10L

/3w

/8w wnpjey

—- 009

0009 +

82T -
otz +

6T
08T +

89T +

9GT e
v+

ZET - .
0z L
80T -

-

SINOH awiuUNY

oy -+
ey -+
0Zy +
V8€ —
TLE
09€ +—
8YE
9€E +
Ve +
(433
00€ +

(d) @1eydsoydoyuQ=e~ (eD) wnio|e) PAA|OSSIQ === (8IN1) winisaude\ PaAjossIQ == WNG UOIUY =i

970z "uer G¢ 01 ‘uer S0 suun HAd 98°9 21e1s Apeais €°0 -/+ G°9 |013U0D Hd g [emL

ve +

WiNG UOIe) ==

/8w wnisauSep

1/baw  wns uojuy

dnoag Sulphoy WBLINN 10a[oid danue Annogd jo uonsasiq 21904ay 9T / STOZ JAIDY

Anseao] pue 2un3ndldy enaq|y

Page 74

Revised Jan 2015

ACIDF



FAVET)
$(20000000) TOON”TT-6T-60"¥0-20-9T0ZH-dTAPITI09E WEXXEIN 9TOT G4 ¥ § [eI\ITOT Uer § [elL\e1ed pue sydeiD\STOZ JAIDV\UHON A2 T\aAP X Plo\ineda) 24ew\W\s20GANVOO\\

sheg swnuny
2
sz
> —
o= g 3
2 E
22 =
2 & o 3
bR 2 &
ar® m. =
c
82 i
oo 9
g g
38 g 5
3 & 8 3
32 = 3
o - 3
@ 3 2
w
o 4
(a]
3 =
0z +——i———— _zzzzzz...tt.........ttsLe
B 50 E B BB EYUBEEEEEESERENRBEREEREERBR SRS
SINOH awiuny
(N) @1eIN panjossiA=k=  (N) HIHN panjossig==  AuAonpuod-@-  ohey uondIoSpy WNIPoS=y=  (UAl) 9SaUBBUBIA PAAJOSSIQ=@~  (24) UOI| PAAOSSI—e—
910¢ "uef Gg 01 -uef g0  suun Hd 98’9 @1e1s Apeais £°0 -/+ §°9 |043u0) Hd G |eliL
dnoug BuipAiay eINN 18foag ainueip Anjnogd jo uopsesia s1qosay 9t / STOT 4dIDV Ansaio4 pue asmynondy epRgy

Page 75

Revised Jan 2015

ACIDF



Ph

T 11ey95x(20000000) TOON TT-6T-60 70-20-9TOZY-dTAYITIOIE WEXXR 9TOT 434 ¥ § [EHL
\9T0T Uer § [euL\e1eq pue s,ydeis\91oz ‘STOZ 4AIDVAUHON 20D T\aALP X plo\1neda)asew\W\s20aAN\VOO\\

she@ awnuny

910¢ "vef §¢ 01 "uef S0

(€08 se [e101) Auuleyy——  SPI|OS PajossIa [e3oL~m-  (7OS) a1eydins panjossiq—~  (€00e) ssaUpIeH == (EN) WNIPOS PAA|OSSIQ -6~

suun HA 98°9 21e15 Apeals €70 -/+ §°9 104u0) Hd § [eriL

0z 6T 8t >’ 9t st #T €1 z T ot 6 8 L 9 5 v € z T 0
g . o : : ; ; ; i
000'T #H - 00T
000 |
000's | 00z
000V | 00€
000's
0009 -+ 0ov
000L - 00S
0008 -+
0006 009
00001 | 00
000°TT - ]
o
000zt | 008 g
000°€T | 006 8,
g oot | c
> b e o 000'T 3
Z I
u i«
= & oooer 00Tt QW 5
5 e L o
Z S oova 002’ -5
5 & ooo'sT | "
& »  000%6T 00£T e
o @ ek o
o N 00002 - 000'T = w._..
o @9 00012 ) wm
& & oo 00S'T 2L
S =~ ooo'sz 009'T oF
W 00072 | , 0 =)
000'SZ 00L'T E
00092 0081 M
000°£Z | p 3
00082 - 006' &
000°62 - 0002 =
000'0€ | 001z
b 000°T€ | :
woicLo] S, JUR TR IR P SR 8 e e U v o . i W e e W R
mmmmmwmmmmmmuuummuwumuummmwgwuamsrzowsvz
SINOH dwnuny

(31) winissejod panjossiq—e—

dnoug Suiphoay usny

109(0ud dnuepy Anod Jo uonsasiq d1qoldy ST0Z 4A1DV

Ansato pue anynoudy eyaqy

Page 76

Revised Jan 2015

ACIDF



ydeio gog SIX'TOON 8v-62-LT 0T-C0-9TOZY-EAYITI09E 4 AOY
\9T0Z uer § [euL\eieq pue s,ydeis\9Toz ‘STOZ 3a1DV\UHON DA T\2AUP X plo\1Inesa|asew\W\s20aAW\VOD\\

sheq awnuny
0z 6T 8T LT 9T T €1 a (113 6 8 L 9 S [4 T 0
(1] —t + —— —tt b 0
000'T |  H—
000T
000Z
000°E 000'¢
0007 - 000°€
000°S -|
0009 - 000y
000°L - 000'S
0008 -| ‘ m
0006 - 0009 5
8
@ 000°0T - 0002 =
g ; g
cw 000°TT fiile q.Ac
o . [}
1) 000°CT | =
o . &
3 000°€T - 0006 m
o . )
00VT
mw 0 000°0T nuu.
m 000ST - 3
(3
3 000°9T 0007TT b,
3
o. 1
3 000°LT 000°CT
G ‘o7 |
< 000°8T
- 0006T - 000°€ET
000°02 - 000‘7T
00012
. 000'ST
00022 -| ; !
000'sT R S S SN SN SO SN SO S S gl de b il o poode o p B L W R B b B b 000'9T
E § & & § 8 & g B ¥ B B & & g B &8 N & R °
puewaq uadAxQ |eaIWBYI0!g == SINOH awiuny
puewaq uadAxQ |edlway) |e10] —e—
9TOZ'uer Sz 01*uef§0  suun Hd 98°9 a1e1s Apeals €°0 -/+6°9 |03u0) HA § e
dnoun BuiphAiay JusiiannN 18[01d 2anuenl Anjnod Jo uonsadia 219osdY 9T / STOZ 4AIIV Ansaioy pue aumnoLdy elag|y

Page 77

Revised Jan 2015

ACIDF



Trial 6

dway ‘Op ‘Hd 9 [er1L ydes
xsix' -dwa] ‘Op ‘Hd snday 9 [euL yde1o\9TOT god uer 9 [eliL\eeq pue 5,ydeso\§TOZ 4IDVAYHON DA T\3AUP X PIo\INesa)d.ew\W\s20aAN\VOO\\

sheq@ awnuny -~
€€ Lz 97 St vr € T 1T 0T 6T LT 9T ST VT 11 6 8 L 9
\ r ' , , L - \ s ; B PR A
& «._ T lopeiquiea saainbaa m i {
doo| yuawinasui djqeuonsanb | | i
24e sanjea apnjudew op | 7
v “ | . ; L p L LN wdj op ~ J233WMO}
A i 3 ] uadAxo mau ||eisu| ot
| | T
S = i
h ¢ 0
(o!
9 4S|BHL 014, 10} .
panoway yi0ig 10€ | 7 :
,,,, T T - bt £ o
, i A : @
] | ! ! | | 4 3
b M m | _ | m ” 3
| | y i e
Hd : ” b 52 ; ” -t or 5
B | w _ :
8 i i | [a]
1 ,_ m
9107 ‘67 94 4 A S s et bl e
a1e4M0) UBBAXO i < i i
6 -f| pueuoneyde umopinys i o H =5 m
i ¥ C ) E 1 <
umopinys h_:umw_o_m | W m wid) T s50| duiay pue weoy wa.w 7 & \ /| ]
| { | | 12mo] 01 Ja)3welol ade|day 97+ op aseasu 03 3
k é e - T panoway yyoig 10T |77 T 09
ot £:0-/+€93¢ Hd PIoY 03 NQ Y3044 % 43d PIY 3 §°Z i : s
£°0-/+ €912 Hd ploy 03 W@ dinuew 9% 1ad ppY B Y | i | | L 3
: €
a
[EHGETERY o 044910952 swody ud » : T
A % 2'TT **4104q ‘2anuew wouy WA 4ameiN Aa % v'9 SuIpeo7 1030e3I0lg |\ juage WeoIue Ue Se Pasn |I0 ejoued sajedlpul X ¥ L oz
T H
unJ oy} Supnp PaAOWaA sem 10.q suoneyiwi) uaBAxo o3 anp 30Jq 3Y3 8U1|00D S||BM JJO PISOY, St Weoj U)o shep G 1511 “dsa uonewi| uaBAX0 248ABS 11
159§ ~ M0HoA  wdiIN0\M 1009 ~ oA wdi\M 1 0TL Yop W BWN[OA PUB UORIPPY WEOJUY & 4 T Aep 1e uondwnsuod aseq [ensnun ) ze'L |
1 s1931| 062 = 73 40nbr] JaYI0N 9 |euL
AR e e e R o e e e e e e P P P e 08
NNNSNNNSNNOOD Uy us BB SSSrc..tSssszzzzzZZZ.L.LT.-.LT-T-T-.LGS/.Q&VSZT—O
SEZFEREREEN ESeEERRRE8E e EB BT EEERRBR R EER A NOR RS
(Hd) [0U0D Hd =¥~ 00 JUBL ~¥= (2,) dwa ), uonEIUBWLIDY —o= SINOH awiniuny i
9T0Z 924 67 01 ‘Uer £z SNUN HA 99°9. 21e1S Apeals €0 -/+ €9 [013u0) Hd sN3iy - 9 [elL
woloid ainuepy Anjnod jo uonsediq 2190IaY STOZ 4410V Anysa104 pue ainynondy epsqy

399l044 ButjpAday JudLINN

Page 78

Revised Jan 2015

ACIDF



SIXTOON V0-0S-bT~60-€0-9TOZH-TABEISTIE J0 Ad0D 9 JeliL

\9T0Z qa4 Uer g [etiL\eea pue sydeio\gToz ‘STOZ 4A1DV\UL

T Jo 1 a8ed

10N 20D ﬁ/w>_€|x|u_o/=:mmw_.u._mE/_\,_/muon>_>_/<ow//

€€ z€ TE Of 6 8¢ LT 9T Sz vt € e T 0 6T 8T LT 9T ST VI

sheq awnuny

L 4 } | | 4 | ' I ' |

(=]
o
el
L)
PO SR O O RO A

a1eydsoydoyio

7/ 3w N eluowwy [e30L

7/8w

b $

i _——

0€ > payiodas wnid|e)

€T ¢ T O 6 8 L 9 S ¥ € T T O
|

6L
08L +

/3w (

L

89L +

7/8w (d) @1eydsoydoyrio-e-

9102 "9°4 6¢ 01 "uef 9¢

SINOH awiuNy

(D) wne) panjossig—— (S} wnisaugel panjossig-=-  1/baw WNS UOIUY ==

syun Hd 99 @1e1s Apeals €°0 -/+ €9 |013U0) Hd 9 jew,

0s
00T
0ST
00z
0s¢
00€
0S€
oo
0sv
00s
0ss
009
0s9
00L
0SL
008
058
006
056
0001

7/baw  wng uoned

/8w wnpie)

/8w wnisausen

7/b3w  wng uoluy

1/baw WG uone)—¥-

dnoug Suiphoay wLINN

ajeisa8iq ainuey Aninod
10[oad STOZ 4010V

Anysaio4 pue aanynaudy euaq|y

Page 79

Revised Jan 2015

ACIDF



Z WeYDSIX TOON 70-05-¥T~60-£0-9T0ZY-TABEISTIE 40 AdOD 9 eLL

\9T0Z 24 uer 9 [ei1\eieq pue s,ydeio\9Toz ‘sT0T 4QI1DV\YHOoN 20 ﬁ/m>_,_v|x|v_o/u_:mwm_.o\_mc_/_\,_/muon_>§/<00//

Tz 0T

{

€€ 7€ 1€ O 62 8 Lz 9t ST ¥ € W
0 1 ——t——+ fy—+—+— “.“.“.“
, B e p——
A W ] i ”"»'
z
S i oo L3 H
=z 9
3 E
T2 F
o &
3=
=2 &%
g &
o0~ [
ek
£ 0
gz |
=
Ef B+
o a3 r
WWN,H. e ~ S
mﬂ
~ L
g |
=
n 4

vyL L+
eL

(N) @18J1IN pPaAJOsSIq=die=

9102 "9°4 6T 0}

8¢S +
08
w6 1

‘uef 9¢

08Y -

(N) SIIUN PAOSSIA=4  WO/SIN ANAIRINPUOD -

sheq awnuny
6T 8T LT 9T ST v €T 2 1IT 0T 6 8 L 9 S 14 [4 T 0
e e P e e - ettt ———t+——F——+——+—+——+—71 0
W
e/l [4
14
9
e S T e 8
ot
(43
2 i
£ 3
ot ® 3
m
w e 3
" - = F
f K X 0z w
—— i —_— — T ueY} SS3] 4O OT Uey) ssa| pauodas ——F ZZ aOJ
Ajpuajsisuod yioq aje)iN pue ajelyiN W. 2
-1 = 2 A m. W
= oq
rec s 8
=
-8 3 ®
n
Lo N &
3 F
A
- Ve
K 9€
i i 1 8€
T e e e e 7
PEADDEAEAWWWNWWWRWOUNNNNNNNNRRRRRRRB00N0SWNBO
m%mamw%wumw%nuw&w_wmwaﬂwRMM%wmawsvzossvz
SINOH awiuny
ol1ey uondiospy WNIPoS==  (UlA]) 9saueSUBIA| PIA|OSSIQ=@~  (94) UOI| PAAJOSSIQ—e—
spun Hd 9'9 a1e1s Apedis €°0 -/+ €79 |011U0D Hd 9 JeniL

dnoun Buiphoay uLLangy

arexsafiq aanuepy Annod
199foid STOZ 4QI1DY

Ansaiog pue aanynoudy eyaq|y

Page 80

Revised Jan 2015

ACIDF



T MeydSX TOON #0-05-¥1 60-£0-9TOZY-TABEISTIE 40 Ad0D 9 erL

\9T0Z g2 uer 9 [eriL\e1eq pue s,ydess\9Toz ‘ST0Z 41DV \UHON 20D T\9AUP X plo\}nesa| 2sew\W\s20aAN\VOO\\

000C

000y

0009

0008
0000T
000°2T
000'7T
00091
000'8T
000°0¢
00022
00072
00092
00082
0000
000°Z€
000'7E
0009
000'8€
00001
0002y
000'v¥
000°9Y
000'8Y
0000S
0002S
000'%S
00095
00085

£00V) se [eoL Ayuiey|y
7w / Sw spijos Pan|ossid [eI0L

€€ 7€ TE Of 6C 8¢ Lt 9¢ ST e € <t 1T

sheq awnuny

0z 6T 8T

N} e} | L
| y

LT 9T ST ¥T €T 2r TT OT 6 8 L 9 §

(€0oe) se |eyol)

19

— T

o

t

&

969 T
89 +

L -t
NN NN N
IIIAEBRG
NO®ohNO®

9T0¢ "9°4 6¢ 01 "uef 9¢

26T
YT 4
(4198 4

R R APPSR O 2, S e Yo I KA T
WWNNNNNNNN B e

®ND U AN O ® o n
P88aRdExaR S o o

spun Hd 9°9 @1e1s Apeais €°0 -/+ €'9 043u0) Hd 9 el

00T
00z
00€
0ot
00s
009
00L
008
006
000'T
00T‘T
002t
00€E'T
00v'T
00S'T
009'T
00L'T
008'T

| 006'T

000C
00T‘C
00z'e
00€‘C
00v'e

AUy —— SPI|OS PAAIOSSIC [BI0L-l= (7OS) 21Yd|ns PaAossIq== (E0DLD) SSRUPIBH=¥- (eN) wnipos panjossiq=e~ ()) WnISsel0d PIA|0SsIQ——

/8w anydins /8w wnjpos /8w wnissejod

1/8w (€00eD) ssaupiey

dnoun Suiphrey usnn

1aloag aanueip Aynod jo uolisadia 21qolay STOT 1aIDV

Anysaiog pue aanynondy evaq)y

Page 81

Revised Jan 2015

ACIDF



¥ 1eyd

SiA"TOON 10-05-1T~ 60-£0-9TOTY-TABEISTIE J0 AdoD 9 |euiL

T40 T 98ed

/Jl

7/ 8w puewaq uasAxo |ea180j0ig

shkeq awnuny
0z 6T 8T LT 9T ST vI €T T ot 6 8 L € z i 0
0 +—v—+ I 4 e} bt —t } ' 0
(11110 0 e i PRS0 N TRi] sy ores A WS WM SN B ” “““ B
0002 - 000C
"y ooo.m
‘ 0007
000 000°S
000'S 0009
0009 0002
000Z i
— 0006 &
00001 T
'
000' 000°TT 3
o
00001 000ZT o
000'TT 000°€T .vAnW
000'7T o
‘- o
0002T d00'EE ES
000€T 00097 3
0001 000'LT m
000°ST 000'8T 3
‘ oQ
000°9T 000°6T =
g 7 ™
000°LT °8~oN
; 00012
000°8T 00022
000°6T 000°€Z
000°0Z 00072
—— 00052
00022 : = s
e A LS oY 1 . 5 JEN i i i 00042
000'€C = L HE —f—t—t t r, S f
7/8w puewaq uaBAXQ |e21WAYI0Ig - SINOH awinuny
/8w puewaq uasAXQ [ealWaYD |BI0 L~
910z ‘924 62 03 "uer9z  shun HA 9'9 1e1s Apedis €70 -/+ €'9 |043u0) Hd 9 |eliL

dnoun uipAdey JusINN

a1e35081 2anuely Aynod 19foid STOZ 401DV

Ansaio] pue ainynody eyag|y

Page 82

Revised Jan 2015

ACIDF



Trial 7

“dwa) ‘op ‘Hd £ 1L ydeso
Xsix* -dwa, ‘Op ‘Hd snB1y £ [e1L ydeio\9TOz JeIn £ [BHI\O} Z [e1]. OLIN\EIRQ pue S,ydeIO\ITOZ ‘STOZ JAIDV\UHON DD T\PALP X pjo\ineda)diew\W\s20gAN\VOO\\

6 8T

sheq awnuny

¢ 9. <S¢ ve € ¢ Te o0z 6T 8T LT 9T ST ‘¥l €T ¢ 1T 01 8 L 9 S 14 € C

| 1 } |

Al Pl T T o S + T B L B b

o ey
uonesqied saanbay’
dooj juawinasul ajqeuonsanb

6
' | L L L ' B, ; e
|

21e sanjea apnyudew op
™

J;.M ot
ST

SINOH awnuny
9T0T “BIN 6C 0} /BN T
spun HA 99'9. d1e1s Apesis pioy JMUN - [043u0) Hd SnBay - £ |elil

H—— OP Y1049 —=— dwa ), UONEIUDULIS] —o—

, 14
o€
: - | ﬁ 2 o
¥ i f T SE .m
[ : | | ! 3
W , ! : a
i st H d. \v i HIWe 0 - o0 £
o S e e o o] v T a7 I
T S T 170~ s
| ! ) R .m e ’ i 2 o
! 1 ﬁ N.\\mq ‘.._ \.G t\o:ov =1 \.. L wxﬁ.ﬁ..\qu i st o
M - > i . . — - 05
3 i , H .55 shep ¢ uonezunaised ussoyied | & 3 ] &
: fiooat. i i b g i : : : 1 ss 3
[} . 3 H 1 i
£>3 : i | . Mm. 4 ] &
YA , L 83 1o °
L i a! .,.r& ; ¥ m 1
ot : - S AL ; | ]
£0-/+ £9 38 Hd ploy 03 W@ dnuieu % 1od pRY B Z°E \f\ L T 9 0 sl lg 3
v NERNE . g
pasn “ONH 3 7'¢¢ isiuaBy Hd i sy —
a e\ A1q % 0'2  Suipeo Jopeaiold = + Ny T+ oL
TE | RS
| | 218 ]
: 1015 Mo | | : i la
w1 \M 1 GTOT =,1u98Y 2014, OVT +548 ~ "H7jon  wd1\m1099 *IoA . ” ! ! e
51031 0 2" Jonbr JPYI0NI | i i ] Eoo oo
R e e e e B T B e e e e L e e e i S - ULt e s g 1 08
R IR R L R RV RV R B RV 3 OB BOER OB W W WWw W W WWWNNNNNNNDNDERRRRBBRBERERERWON®DLEWNRO
E3SERe R B e RO EBE RN BES BRI NENERRBRERRER"FREEERSR 1,

" Qoww g
oy

190(0ad Suiphoay uaminy

10l01d danuepy Aynod jo uopseBid 21goIRY STOZ 1ADY

1

Ansasog pue amnynansy ensqpy

Page 83

Revised Jan 2015

ACIDF



€ Meydxs|x’ sydess pue ejeq JUSLINN £ [BHL
\9TOZ BNl £ [214L\0} Z |11 JLMN\€Ieq pue s,deo\9 Tz ‘STOZ JAIDV\UHON 20D T\3AUP X plo\ynesa| 21ew\W\s20aAW\VOD\\

sheq awnuny

g2

5

- O

>3 F

3 8 osze

-

(- - o

—

o

2

2 3

~ @ e

~%  osty
005 -
osL' -
000°S -
osz's £
00s's
0sL's

SINOH awnuny

21eydsoyd- oy —e— panjossiq - (e)) winpje) ——
9TOT Y24BIA 6T 03 YIBIN T

$30-dD1 Aq s|esInl panjossia prVY JLUUN sHun Hd 99 a1e1s Apeais joxuo) Hd £ el

1 - 00S‘T

% 0St
Ny 002

- 05
3 00T

- 0sz
- 00€
- 0SE
¥ oov
N4 osp
~3 00§
0SS
009
0s9
00
0SL
008
058
006
056
1 000'T
0S0'T
00T‘T
0ST‘T
00Z'T
0SZ'T
00E‘T
0SE'T
00%‘T
0St'T

/8w wnissusep

0SS°T
009°T
059°T
00L°T
0SLT
- 008‘T
- 058°T
006°T

/8w wnpje)

PanjossIq - (BIA1) winisaude|p —e

+ 0S6'T
1 000

dnoag SuipAsay wLINN

a1eys981a 2anueil Anod 1a[04d 9T0Z STOZ 441DV

A1yseio4 pue 24n3nd1dy elaq|y

Page 84

Revised Jan 2015

ACIDF



'z Ueydxs|x’ sydeo pue eyeq JUBLINN £ |eldL
\9T0Z 18N L 1euL\o} / [el L JuIN\eleq puess ydeto\910z ‘ST0T 4a1DV\UYHON 2ad T\2AUp X ("pjo\1neday* u._mE/S_/muoo>_>_/<00//

sheq awnuny
0f 6z 8¢ Lz 9T Stz e € T 1T 0T 6T 8T LT 91 ST ¥T €T T 8 L 9 S 14 € [ T 0
0 - R : . ! - ¢W]H|l|_ww_umw.x|‘l_ T PR i g bt} 0
, j E ]
0S¢ v
L -9
00§ 1g
1ot
0sL | e
000T - 4
T 9T
WU S e e W T T S R N R g 2l
2 ; 0z .w\v. =
z HM. 00S‘T + : — | ] i T T °
WB 3 i 4 — - . .y i M - 3
mm 0SL'T - - 9z® 3
P . -ge3 &
) = i 1 H [} [ g
= 000z | S i e . = s : : 1og
52 ; ; £ . i bl ) )
53 o _ 2
g 0sTT 1 Ly
33 3 =
<3 # g 3
~ @ 00SC 2 @
b L 8¢ = W
T esrz{ g il \ , - @
! o - 3 ; . : = i ! 3 L o
| \ ; ; e A4 3
000°€ e ga
- eem, =
T b g sl ; — 7 : / 1 sy
3 : | / - 0S
005°€ | . ) | ¥ » ] [ &
o= b 1 + [ h I Qm
0SL'E - 9S
L i 1 - 89
000D At e e e e At e 09
NN OO U U uu U n [V ) BHA D WWWWWWWWWNNN NNNNNRRBER;BRERRRBRWOONO_DWNRO
wm%wumw%nnmmuwuwum.,mwmm%mamm%.wumW%num%uwuwuﬁmmmmﬁwuwmsvzosevz
SINOH dwnuny
N SE @1 J)N + 9LUN—— DI Aq N se 1 iUN == DI Ag N se UN - (D3) Auanonpuo)—s— oney uondIospy WNIPOS—¥— PIAJOSSI - (UIAI) 9SdUBSUBIA—e— PAA|OSSI( - (94) UOI|——
9TOT Y2IBN 6C O3 Yo1eIN T
$30-dDI Aq sje1dIAl panjossia poY 2UUN SHun Hd 979 dlels Apeajs joquo) Hd £ jeul
L e S =
ajeysediq aanuelnl Anod 12f04d 9T0Z STOZ 4AIDY Ansaio pue aunynondy evaq|y

dnoug uiphsey uLKINN

Page 85

Revised Jan 2015

ACIDF



g
WHP
8§29
£z E
=8 =
- [}
99 e
o w
-_—0
Eom
(2]
>3 3
o® @
8 =<
w5

3

\9TOZ 1Bl £ [BL1\0} £ [B4L JLIN\BIRQ pue 5,ydeio\9TOT ‘STOZ 4dIDV\YHON DA T\aALP X~ pjo\}nesa) asew\W\s20aANW\Y O\

T MeyDXs|x* sydeo pue eleq JUBLANN £ |euL

000°T
0002
000°€
0007
000's
0009
000L
000'8
000'6
000°0T
000°TT
000°2T
000°€T
0007T
000'ST

000°9T

(€008 Se) ssoupie |10 —v—

sheq awnuny

0z 6T 8T LT 9T ST vT €T 2T IT 0T 6 8 L 9

$30-dD1 Aq sje1a |l panjossia

0€ 6¢ 8C Lz 9 s¢ vz €T T
+—

TR IS i A P L} P e S v e S R B 3
NNZ2222332BQURLELY
NOB®Ia CRVBS I aun &8 B
SEaENT xRNSO ®ARNO ®O

¥0S -

7/8wanyding /8w wnipos /8w wnisseyod

1 00€2
0072

76 +

(€00eD se) |eyo] ‘Anutiely ——

+ =L T T | SO flptay | . | G - t -

-~ oo W W W W W NN NN NN

oggvzoggvzosgvzosgvzos
SINOH swipuny

9TOT Y24BIA 62 03 YIBA T
pry SLUMN sHun HA 9'9 a1e1s Apeais j03uo) Hd £ el

(peieinoje)) saL—=— Dl Aq d1eynS——  PanjossIq - (eN) wnipog—e—  paA|ossIq - ()) wWiNisse10d ——

dnouag Suiphiay wenn

10[0ud anuepy Anjnod jo uonsadia 21qoldy STOT 4dIDY

Ansaiog pue aunynoudy eysq|y

Page 86

Revised Jan 2015

ACIDF



1 ydeuo sje3ainl paajossiq Ajise3 xs|x' sydels pue ejeq JUSLINN £ [eHL

\9TOZ JBIA £ [e1LL\O} £ [elL dHyN\eeq pue s,ydeio\9Toz ‘§TOT 4010V \YHON 2D T\3AUP X plo\}nesa| 21w\ \S20QAN\VYOO\\

sheq swnuny
9z Sz v¢ € ¢ Te Oz 6T 8T LT 9T ST ¥I € 2 IT OT

00z

00€

——t—t——t—t—t—t—t—

007 -

00S
009

008 -
006
1/3w ey 000°T +

00T'T |
L 00Z'T -
00E‘T -
00v'T
00S‘T +

009°T

00L'T
008°T -

006'T -

0002 L

(743
969

wnije) —u—

¢L9 +

8v9 +

+ t t | + | t t t t + t t +
o0 (-] w 1%, w1 w » » Ey w w N nN ~N
B 8 % & 8 ¢ 8 & 8 8 &8 8 8 8 8 % 8
sINOH swinuny
snosoydoyd—— winisaugep — — winisse10d ——

9TOT Y2IBIN 6T 03 Y2IBIA T
1 ydein SINDI DY Aq S[eIRIAI 2|qedelix]

91z +

T6T

89T

0zt —

T

WINIPOS——

96 +

UL

PV dLUN sHun HA 9'9 91e1s Apeais joauo) Hd £ [enl

t
=3
wn

1/3w 3w
009
T 059 /3w y
- 00L

0sz /8w en

/8w s

000°T
050t
00T‘T
0ST'T
s e e [ 5

Inyng —e—

dnosn Suiphoay LN

a1e150810 2anuey Aiynod 18foad 9107 STOZ 4AIDY

Ansaiod pue aanynoudy epaqly

Page 87

Revised Jan 2015

ACIDF



z ydeld sjeyapy panjossig Aise3 xsjx- sydess pue ejed JUBLINN £ [BLL\ITOZ eIl £ [BHL\0) £ [B1L dL3IN\eIe@ pue s,ydeso\9T10Z ‘STOZ 401V\Y1ON DaD T\2AUp X pjo\yneda) 2iew\N\so0qAN\VOD\\

sheg awnuny
0f 62 8 Lz 92 ST V¢ € T T¢ Oz 6T 8 LT 9T ST %I € ¢ TT O 6 8 L 9 S v € T T O
0 4= 1 iR 1 I L I L L L 1 L I 1 1 I 1 L 1 1 L 1 1 1 | [l 1 . s TS 00°0
v ¥ v 2
4 g 1 T szo
v L ol . 1 050
9Ly ‘ TA)
L e : T B R e v o e ot S oo s o R e oy L 00T
ot s B T RO | <71
- 1 ostT
¥T i
T sLt
9T | 1
+ 00"
8T - ] T
oz - T see
2 e + 05T
ve SL'T
1/8wis oz | Mk d 00'€ Nsw g
8T STE
u
TN\8w uz 0€ oc/l’ 05t 1\3w o
1/3w 4 1 e sue
3 e, TP ik ooy /3w n
/8w uy % sz
= 0s'Y
oy —i ek
SL'Y
& t paypioe Aysi| uayy [sseutolq %56 L 00's
v <sanowal] paidlji4 wrigy'o ale sajdwes
- T4
9t
- sle1N - 0S°S
8 1 | JP3nj0ssIq Ajise3,, palapisuod ag ued eyeq ;
0s | — T & R s e i e v A
2§ e e e 009
EREEEFSREER PEEASERER R 82 18 RE S0 FRERER I H - LR
SINOH awiuny
uodI|I§—o— U7~ uod|—— asauedue| —e— uoJlog - WNUBPYA|OIA —v— Jaddo) —u—
9T0T Y21BA 62 03 YdIelN T
zydesn SNIDI DHD Ag sje1a|Al ajgelenixy pV ouUN suun HA 99 a1e1s Apeais jonauo) Hd £ jeli)
dnoup Buipphiay yusiny a1e1sadiq ainuelnl Anjnod 1afoid 9102 STOZ 401DV Ansai04 pue aanynondy epadqy

Page 88

Revised Jan 2015

ACIDF



PEICb)
xs|x* sydeso pue ejeq JUaLINN £ [euL

140 T a8ed

\9TOZ BIAl £ [e11\OI £ [BL JUUN\eIed Pue s,ydesD\9T0T ‘STOZ 4AIDV\UMON D0D T\2ALp X _plo\inesa) 21ew\W\s20QAN\YOO\\ -

sheq awnuny

t 0

000°T -
000C
000€
0007
000G -
0009

000°Z -

0008

L

0006
000°0T -

000'TT

7/ 8w puewsq ussAxp [ediSojoig

000°ZT

9

o o vl

0007T ._L Y R T B e e o N AN B B e e
3388 gugagoug
“mswu 0o BNO®X®H

6y
[02:17
897
9s¥
224

,_;.
288
@ BN

9
099
009

(ao4g) puewaq uadAxQ |ealdojolg—=—
(@0D) puewaq uaBAxQ |ed1way) ——

+ 000'T

0007

000€

000y

000's

0009

0002

0008

0006

0000T
000TT
000ZT
000°€T
0007T
000°ST
0009T
000°LT
000°8T
0006T
000°0Z
00072
00022
000°€Z
00072
00052
000°9Z
00022
0008
00062
000°0€

t

_
w
N
£
SINOH dwiuny

9TOZ YOIBIN 6T O YDIeIA T

7/8w puewsq uadAxQ [edlwayd

PV JLUN sHun HA 9°9 21e1s Apeais [013uo) H £ [euL

L= .

dno.g Suyphoay JusLInN a1e15081q 2anuey Aynod 199[04d 9T0Z/ STOZ 441DV

Anseuo4 pue aanynady epaq|y

Page 89

Revised Jan 2015

ACIDF



Trial 8

dwsay ‘op ‘Hd g |enL ydelo

Xs|xeeq Snay med 8 [eUL\EONH 8 [BHL\03 £ [BHL sunN\eIeq pue s,ydeIo\9T0oz ‘'STOT JAIDV\YHON DD T\2Aup X~ plo\inesa) aiew\W\s20aAN\YOD\\

sheq awnuny

SINOH awiuny
910z 4dv 6T 03 JBIN TE
suun Hd 99°9.. 31L15 Apeals Py JUUN - [03u0) HA sndiy -  [euL

HA —— Op Yyroig=v— dwa ) UOIBIUBULID] =4

0z 6T 8T LT 9T ST T €T [ 11 0ot 6 S v € [4 T 0
€ ——+ T} — e ! ——r
! : ! uonesqied sonbas | | g
doo| juawnasul djqeuonsanb
i e e s i aJe sanjen apnyudew op ‘i T . S ; - _ TS
i | i /
1 0T
oy
3
©
o
=
o
-
s
o
3
[}
i |
- , | Q
i : Vo I E g | o
T N B e | W o
£0-/+ £'9 3¢ Hd Ploy 03 INa danuew % upd pRY BIZST [T == S T ai e G s 109
ot - i { H i g
Euwm:moz:ux 7e'g suasy Hd | panIasqo sep Suiweo Aneay 1 g9 3
[enpisay £ [el4L JO s3] o
omwm:_nuu‘_z__céw__mnoHEo:S_ntozmS_ic* ¢'g Suipeo]sopeaiolg | | (suni EONH 219M g pue £ [el11) Jua8y 2014 —
| i T i U3 BuIpnpU} [BNPISAY £ [BLLL IV F gleuL 7T Ot
" JoEs= S m : i Suny YOJEH 219M 9 pue £'2'T S|l
wdi \M 1656 = 3U2BY 201, 57+ 016 "IOA | N SO B - 11093 11 03 (9 Pue £ ‘2 T
(weoy 03 anp panowa1 105} wdi \m 1006 on i 1004 3uEI9Q 40 Uny SuISSAI0IF-3Y B SeM g |eliL [ 8L
51211| 06t~ 3 0nbi1 421N | - - - :
Fa s e .“[T‘..«A_w__“.“.”w__vw_ ————1 08 f
P B R » B w w w w w w w w w n ~N N ~N N ~N N »n = | = = i = = | 13 e o ~ @ S w N - o
5 s E LA B8 YEEEEREENERERERRBBEGRRER T TN AT A A
\ p

A!
a Sdf %

paloid SuiphAday JuaLnnn pafoid aanuepy Ajnod jo uopsadig d1goIay STOZ 4AIdDV

Vm@ho”_ pue anynoudy enaq|y

Page 90

Revised Jan 2015

ACIDF



\EONH 8 [e111\03 £ el L SL3IN\BIRQ PUE S Y

€ Meydxs|x sydelo pue eleq JUBLINN 8 [elL

deID\9T0Z ‘STOZ 4AIDVAUMON D2aD T\IALP X~ plo\3neda| 21ew\W\s20aAN\VOD\\

sheq awnuny

0z 6T 8T LT 91 ST T €T [1 T 0T

6

sy

<
0
~
-
=

=]

I

P

)
+

ajeydsoydoyio

7/ 8w N eluowwy |e10f

1/3w

areydsoyd

$30-dDI Aq s|e1s|A panjossia

dnosg SuippArey uBLINN

T S e e —— = s
0 - : . , .

——
N
by

ST -

—
N
~
o

o S ooy
N N
3 R

B R
0 o

SINOH Swipuny

- OyHQ~—o—

panjossiq - (eD) wnp|e) ——

970z |Udy 6T 03 Y2IBIA TE

pY dUUN sHun HA 99 a1e1s Apeais [013u0) Hd g |enL

J

0s
- 00T
~7 0ST
-~ 002
| 7 0S¢
- 00€
0S€
oo
1 0s¥
00s

e

1 009
059
00L
4 0SL
- 008

I+ 006
. 056

000t
g | 0507
- 1 001'T
4 0STT
=+ 002t
+ oszT
1 00€T
] 0sET
1 oov'T
0S¥t

/8w wnisauSep

1/8w  wnpje)

—+ 00§'T

Ut

09 +

8

9€ +

ve -+

[
0

panjossiq - (8IN) wnisaudel —x—

a1e15981 danuelp Aynod 19f0d 9T0Z STOZ 11DV

Ansa104 pue 24n3nd1Sy e1iag|y

Page 91

Revised Jan 2015

ACIDF



2 ueydxsx sydeio pue eleq JUSLINN § [e1L

\EONH 8 [e111\03 £ [2UL JLHN\eleq pue 5,ydeIn\9T0z ‘ST0T 441DV\Y

dnoagn Suipioay walnn

10N D@D T\BAUP X plo\inesa| 21ew\W\s20QAIN\VOD\

sheq awnuny
o0z 6T 8T LT 9T ST T €T 4 T ot 6
0 .I\4\Lrll| et} et pr
0S¢ -
IS, S— 7
005 v i ¥
os. TR TR T
000'T | - ¥ i R T o
0S2'T -
= w
= + 0€ -
z 5 00ST | ] 2 3
F0 3
3 3 « TSE m
@@ 0SLT ] 2 3
+ = lor 2 %
w 000 | g
2 ]
FE A
] 0S2C - 1
30 g =
<3 I s 8
=@  00ST | S R
~ - R
| = - ®
0SLT - ®
3
o 3
000°€ i = W
g -
0SZ'E
00S€
0SLE
000y +—t+——t——" .LITLl,,LI_LI_[ e I f o
s E o B BEEESBE BRI EEYPEEEE EEREERERAENBEERNRNT
SINOH awnuny
N SE @1EJUN + 3UMN—— DI Aq N Se 21BN - DI A N se 21LIN (53) AUAIIINPUOD —=— ONEY UORAIOSPY WINIPOS—-= PIAJOSSIQ - (UIN) dSBUBSURIN—e— PIAJOSSIQ - (24) uoJ|——
9107 |dy 6T 03 Y2IeN TE
F §30-dDI1 Aq s[e1d|Al panjossia PV OLUN suun HA 9'9 aels Apeajxs jonuo) Hd g jeliL
a1e359810 d.nueIA A3nod 13foid 9T0Z STOZ 401DV Anisalo4 pue aanynaudy epaqpy

Page 92

Revised Jan 2015

ACIDF



T peydxs|x sydels pue eeq JUSLINN g el

\EONH 8 [B141\0} £ [B14L 9L1IN\EIed pue 5,4deio\9T0z ‘STOZ 4aIDV\4HON 34D T\2AUP X plo\inesa| 24 w\N\s20GAN\YOO\\

sheq awnuny
V14 6T 81T LT 9T ST vT €T [ 113 0T 6
0 +—— _<|.||T|.||T I M e T e i e — 0
| : 00T
000T -
F = - E - 00z
(17411 e SO N OO B L o o0€
ooo'e + ° e e o T - 0oy
00§
0007 1 3 o0
Yy - E—— SIS i I T R A T T N (A R — - 00L
L 008
0009 + 3
- 006 o
. m 000°Z - m
i ‘.
=5 g 0008 00T'E
- T 3
58 " 0oz @
Zp e 0006 00€‘T &
@58 | : &
o & o o000 - 00v't g
50 2 . ] =8
2R E 005' g
&2 o00'tT T 0 3
233 | 009't 3
O 0a gq " " @
o=~ ooo0zr 00£'T -4
3 i
= 000'€T 00s} L
"
i 006'T .m.
000VT | 0002 |w.
000°sT -} 001z W
. 00z'e
000°9T -+
,,,, - 00€'C
ooo‘zt +H——t——t+—A+——t+———71" P T S S A B P A S e, e, . 00v'
SANOH dwiiuny
(€00eD se) ssaupJeH |el0L—v— (€00eD se) [e1o . ‘Ayuled|y —— (pa1enoed) saL—=— DI Aq @18)InG—=—  PaAJOSSIQ - (BN) WNIPOS—e—  P3A[OSSIQ - (M) wnissejod —e—
910z Ay 6T 01 YoIeNl TE
ﬁ $30-d21 Aq sjeIvINl paajossia PV 2LUUN sHun HA 9'9 1els Apeais josuo) Hd g [eliL

dnoug SuipAaay uainN

19[01d danueip Annod Jo uonsadia 21qoRY STOZ 4AIDY

Jv h? E\u\

Ansaio4 pue 2anynoldy epaqy

Page 93

Revised Jan 2015

ACIDF



1 ydeto seia|y panjossia Ajised xs|x: sydeto pue ejeq JuaLnNN g [elL

\EONH 8 [241\01 £ [BLLL OLHN\RIEQ Pue 5,4ydeis\9Toz ‘ST0Z JAIV\UMON D02 T\AUP X plo\3nesa|2sew\N\s20aAN\VOD\\

Page 94

- o - sheq awnuny
(4
0 +——f——+—— e
0ot
S
) 00z
"1 00€
000'T
00t
00ST | o
009
000C
‘ 00L
"1 008
00S'C
006
/3w 3N
- I /-
/3w ey 000'€ e
| L gor't  1/8w )
/8w d 00S€ T .
: 00TT L gu ey
: .
i 00€‘T S
‘ 000 S
005 + o
| 009‘T
000's ~
M 00LT
B -
e 008'T
‘ =l 006'T
0009 ‘. P S N ST S U o B g 4.y - “ | “ | - _ _ S -
5. & & & & & & % ¥ ¥ E 8 R 8 ¢ 8 8 ° &8 R
SINOH awnuny
wnp|e)—s— snosoydoyd—— winisauge — — wINisse10d— — it —
9T0Z |4dY 6T 03 YoIeN TE
JAes sy S e Sei smBT PPV JLIN SHUN HA 9°9 a1ess Apeals jonuo) H g [eul
dnoan Sulpphosy wLLINN ajexsafig aanuey Asynod 1aload 9107 STOZ 4AIDV PN -

Revised Jan 2015

ACIDF



7 ydead sje3aN panjossid Ajise3 xs|x sydelo pue ejeq JusLINN 8 |e L \EONH 8 [e111\0} £ [Bl]L DM

UN\EIEQ pue 5,4ydeIo\9T0Z ‘STOZ 4QIDV\UHON DAD T\RAUP X plo\ainesa) diew\W\s20ANYOO\\

sheq awinuny
(114 61 8T LT 91 ST 14 €T (4 11 ot 6 8 L 9 S 14 € 4 T 0
0 m W | . T . [ S I . \ — . . y 000
z A $ + szo
v i
9 — 050
8 ;
£ S0
0T n el
(A1 00°T
T A ST'T
9T
8T - - 08T
| 0e¢ + SL'T
e |
144 % 00¢
9 ¢ sT'e
8T .
0€ 0s°C
TE 7} SL'C
Swig Y€ .
L. 9€ + T 00°€ N\ow g
/m 8¢ | I ST€
NSw uz £
mw 2 0s'e T\Sw o
| SL'E
/8w ey U7
ww ooy /3w nd
/3w U g % STy
25 1 o5y
Vs |
9§ | I SL'Y
7 85 f - 00°S
09 payipoe Apysi| uayy [ssewolq %56 i
7 9 | < sanowal] passyl4 wrigyoale sajduwes ST's
9 + L 0SS
99 + HISEIN
g9 £ | «PanossIa Ajise3,, pa1apisuod ag ued ejeq rSLS
0L o e e e i b e T 0019
s s ECEBLEUBEEEEEESEEENEEREERERERETIESSNRNT
SINOH dwiiuny
UODI|I§—o— oujZ—w— Uod|—— asauedue —e— uoI0g—— wNUapPqA|OA —w— 19ddo)—m—
9107 |4dy 6T 01 YdIeIN TE
zydesn sNdDI1 ¥ Ag S|e1vIAl 2|qelvenxd ppY OLUN suun HAd 9'9 a1e1s Apeajs jonuo) Hd g jeul

dnosg SuiphAiay uLLINN

a1e1s981q aanuelpl Anjnod 1afoid 9T0Z STOZ 441DV

Ansaio04 pue anynoudy eyaqy

Page 95

Revised Jan 2015

ACIDF



¥ Heyd
xs|x* sydeso pue ejeq JUSLINN 8 [BlL

T40 T 98ed

\EONH 8 [BLLL\03 £ [eHL 13iN\eleq pue s,ydeio\9Toz ‘STOT 4QIDV\UHON 2AD T\2Aup X pjo\inesa) 21w\ W\s20aAN\VOD\\ )
sheq awnuny
0z 61 8T I 9T ST 7T €1 [24 11 ot 6 8 L 9 S ¥ € 4 B 0
0 +———+——+ -ttt — At —t — 0
s
; - 000'C
000Z -
0007
000
0009
0009 0008
0008 0000T
000°2T
000°0T - m
000%T 3
0002T \ &
0009T -
= . [e]
o 000'7T 000'8T 2
|, ) @
e 000°9T - 00002 3
— 00022 g
.m 000'8T - 3
- , 00072 3
S 000'0Z - — m
& ) a
3 00022 | 0008z o~
=
m. 00072 000°0€
oa
o | 000°C€
- 00092
0007€
000'8Z -
000'9€
0000€ 1 - 000'8€E
ccoam‘r:.‘,_{il.l,_LlTrT.J_:f_LITF_JLIT,W SR TR et e e’ R s .._...W.U_A._,,‘”./“.,n.“_».,,“_ 0000
5 B B » F W oW W w w w W W W NN NN N NNN [y = = 0 [} W N B O
EE R EBBEERNEEEREERITUERG R BEEEERRRERBRF
SINOH dwuny
(a0g) puewaq us8Axo |eai8ojoig -
(002) puewaq uaBAxQ |ed1WaY) —— 9107 |1dY 6T 01 Y2IeN TE
h PV SUUN suun HAd 9°9 @1eis Apeais |osuo) Hd g jeuL
dnoun SuippAday wainn a1e15981a 2anuei Anjnod 12f04d 9102/ STOZ 4A1DY Ansaiod pue aunynausy epaqy

Page 96

Revised Jan 2015

ACIDF



Trial 9

dway ‘Op ‘Hd 6 [euL ydeio

Xs]x'9T0Z AeIl 8T BIeQ MeY 6 [e1L\9TOZ 4dY EONH 6 [BHL\O} £ [B14L OLIN\BIRQ pue 5,4deIn\9T0z ‘STOZ 4aIOVAUMON DAD T\ALP X plo\1neda) 2. w\N\s20GAN\VOD\\

sheq@ swnuny
9T ST vt €T (12 111 0T 6 8 2 9 T 0
€ 4—r—r —— et f————+ e+ Lo
uopesqijes saanbai dooj
juawnisul 3jq L@
e aJe sanjea apnyudew op
v - + 0T
ST
g
- 0z
b . <
9 - 1 PRV
r OE
g
7 L
s
Hd Loy E
m
g st A
- 0S
e shep € uonezunajsed uagoyied
6 o
S
3
£°0-/+ 9 18 Hd p|oy 0} g 3anuew % 49d pPY ) € ~ 3
B - 09
0T -
aumydna aui| 0} anp 150] pioe] pasn FONH B vg “xoidde :syualdy Hd Lgg 5
, 4
‘aanuew sjied pz wody Wa 190 A1 % 8'0T Buipeo Joealolg £
- - 0L
TT
wdi\m 152 oA Log
s 0 %71Jonbr saylom
_Nﬁ.l__“__.__.__\.l.'.\___l‘l.’___A...A.V.». PR R i e e ey e L))
|
Hd—x— op yro1g—v— dwa] UoHEIUDUIID —o— SINOH dwuny
910z AR TT 01 9TOT dv 9T
snun Hd €°0 ~/+ 9 1U10d19S PIOY IUMN - [03U0) Hd snay - 6 [elL

10fo1d Suiphoay ualInN 10foid ainuey Axynod jo uonsaiq 21qosdy STOZ 4A1DV

Ansai04 pue aanynoudy enaqy

Page 97

Revised Jan 2015

ACIDF



€ Jeydxs|x: sydeds pue exeq JUBLINN 6 [BHL
\9T0Z 4dY EONH 6 [BLL\G O3 Z [e11 JLUN\IEQ pue s,4deI9\gTOT ‘STOT 40IDV\YMON 20D T\2ALP X pjo\}nesa|aew\W\s20aAN\VOO\\

dnouay Suljphosy usMINN 10f0ad aamuep Aynod jo uonsasi| 2190y 10T AA1DV

sheq swnuny
ST VT €1 4 113 ot 6 8 L 9 S 1 € 4 T 0
0 T { T + T 1 t T + T 4 } T + T t T + T + T + T + T + T + 0
0SZ feo - e s 0s
00§ + s 00T
0sz T+ 0sT
g . } 00z
Ooc..n ‘, ..................... $ el COESE SRS e aE AR S 5 . i . . . 2 — e 0st
0S2'T , e L o N e X oo
00S'T ¢ , 0se
0SLT Fyo S T e 00
T = 0S¥
0sz'T | r\/ e 00§
005z £ - = e = = = 0SS
0st'z £ e - T 009 z
s e S AR R SRS < S MO WO e 1 059 ==
000°€ o
T ] S I e T - 0oL 3
2 u cmN~ﬁ b By N I T et Ty L e T e P L S TR TEE AR SRR ettt . 5 0,
o SR iy <o mosiz wuas-asy asssozend  [heespueaiai PORY ATRETERIR % H 1 0S¢ (28
o F ’ €
»38 05:E E e s e 2 ~——+ 008 3
3 g 0sL't§ : L, y 1 osg 3
235 oo | s woweos .. @ 1 006 e
25 ostw . el ae
N ccm~¢ .................... RSN RTURRURRRY SE R —- oecs.ﬂ
; .
- 3 08t g . ; L omom
i G s 'y g
o 0SS + 0ST'T o,
 E 002 m
005's ke SR, —
ose's | 1 oog'T 3
m‘. 1 0s€T =
0sT'9 ¢ 4 oov't
0059 + e 111 a1
omhuu,\._,I.ll_LlTLl_lr,__“_“Ll.._4_,»_&__._«u_“,h._ﬁ_.h.hA,..,n,,.,._.w.u..w;o.sm.ﬁ
w w w w w N ~N »N N N N N = = = =
B L B ¢ B &Y YRR EREREREEELEEREBR®ERNSBSE RS
SINOH awnuny
a1eydsoyd- oy —e— panjossiq - (D) wWnidje)—— panjossIq - (8IA1) wnisauBe|A —x«—
910z Ae TT 01 |1dY 92
ﬁ $30-dDI Aq sjerd|n panjossia POV SLUUN SHun HA €9 .. 21e1s Apeais [01u0) Hd 6 [eML

Ansauo4 pue aanynolsy eusqly

Page 98

Revised Jan 2015

ACIDF



\9707 4dY EONH 6 [BIING O £ [BLL JLIIN\BIRQ PUE S,Ydeso\9Toz ‘ST0Z 4a1DV\UHON OaD T\eAUp X~ plo\yneda| o ew\W\s20aAN\VYOO\\

7 Meydxs|x” sydelo pue eyeq JUSLINN 6 (B

sheq awnuny
ST vT €T [4) 1T 0t 6 8 L 9 ] v € 4 T 0
0 pr—— | + ; } v + 1 ; + : ! et R ! v et ! L0
0se ¥
008 +
L]
0sL |
000T |
0sTT |
00S'T -
0SLT
000z |
z  oszz | =
=4 =
2= 008 T
§3 oszq s
a |
o & ; a
~  000°€ - g
o - I %
= 0ST'e | &
o2 3 ]
= &  00SE - 9
() m 7 Q.
_m o osLE o m
~3 o000% =
= =
=~ ostv { <
=
0057 3
0SL7 ~
O
000s - 3
o
0se's
00s‘s -
0sL's
0009 - ,
0sz'9 | i 1
0059 ——+— 4 b e =i | t i t e e A j————1+ S8
N n N N nN [ = = = = = = [ © [ =~ =) S w [N = =)
£ £ 8 8 8 88 3 % BEEREEBEEREB R REEREBER S NS w8 &N
SINOH swinuny
N Se 91 1N + 2MUN—— DI Aq N se @1 N D] Aq N S 91UN (23) Ananonpuo) - oney uondiospy WNIPos—— PaAjossiq - (U|Al) 8saueSue|\—e— PRAJ0SSI( - (24) UOI|—e—
910z Aen TT 01 dy 92
$30-dD1 Aq sjes Al paajossia py o2LUN suun Hd €9 ., a1eis Apears josuo) Hd 6 [ell
. S S s

dnoug Buiphloay Jusmny

1af0.d danueiy Anod Jo usisadid J1gosay STOZ 4410V

1/8w  woy|

/8w ssaueduelp

Ansalo pue ainynougy exag)y

Page 99

Revised Jan 2015

ACIDF



T Meydxs|x sydeo pue ejeq JUaLINN 6 [eUL
\9TOZ 1dy EONH 6 [BILL\G 01 £ (2111, JUAIN\eIeq pue 5,ydeis\9T0z ‘ST0Z JAIDVA\YHON DA T\RALP X plo\inesa) 21ew\W\s200AN\VOD\\

sheq awinuny
ST 7T €1 43 1T ()3 6 8 L 9 S 12 € 4 T [
0+ T + T + T + v + v | T | —t T t T + | - } ' ; = ] 0
r e : + 00T
i —— 4
000'T " b - , . e
000T
L
000°€ |
0007 v
‘ v
000'S A S
i
1 . &
-+ 000°T 2.
g o009 5
> o8 1 00T'T
= o 4
8 5 9O | . 3
=0 @ o7+ - S - 002t
5 g a 000 . W
M n...m m [ ) nQ weo4 5 Oomrn
g5 a 0008 |, e 11 o @
- [y H
¥ s i i =
8 O = r 00S°T c
W ga 0006 1 : : 3
@ 009°T
m_m 3 o weoy m
S=< oot oy ooLt =
.wl ““““ . Tk v 2 - e R § 0} 3 4 m
000°TT - e 006°T .m-
L 1 000'¢ w
4 ¥ 4
000°2T i a
1 o
; T 002T
000°€T
00€C
000PT +——+——1 + f—t—- + et ———t— i + ——t t t R t + P e 00F'e
. SINOH awiuny
(€07D se) ssoupieH [e10L——  (£0DeD Se) [e30L ‘Auuleyly——  (peie|nojed) saL-s— Ol Aq @1ejIng—~—  panjosSI( - (BN) WNIPOS—e—  PIA|OSSIQ - (3) WNISSLIOd —o—
910z Ae TT 01 |Hdy 92
§30-d21 Ag sje1aiAl panjossia pPY 2LUUN sHun Hd €9 . 81e1s Apeais [0s3u0) Hd 6 [eliL
| - - =
dnoug Buipiaay JustiInng 18foad danuel Anjnod 4o uoisasiq NGoIRY STOZ 441DV Ansaio4 pue aanynoudy euag|y

Page 100

Revised Jan 2015

ACIDF



1 ydeao sjeyapy panjossiq Ajise xsjx: sydeln pue eleq JUsLINN 6 [BHL
\9T0Z 1y EONH 6 [BUI\G O} Z [e14L 2L3IN\e1eq pue sydeio\9Toz ‘STOT 4AIDV\UHON DU T\3ALP™X plo\ynesa) 21ew\W\s30aAN\VOO\\

sheq awinuny

ST i €1 4 TT ot 6 8 v 9 S 14 € 5 T 0
0 | : + - | - 1 : | : ! - ) : : } ' | - - : } v b ! - 0
" r 00T
00s T 1
L ; 00z
la : : i : : 1 oog
000°T i = —_—
[® : e - —— & 00
: H Dl S T——
00S'T T - ; - 00§
i /|\
, : j . - - 009
000 + i
[ ; ; - 00£
Qo weoy . |
00SC - P— 008
8 - 006
[ /3w 3
._\ME ey 000°€ | 000°T
gott 1/8w )
/8w d 00S'€ -
b 00ZT gy, ey
% - 00€'T i
+ 00¥'T s
005V 1 G / \\\\l\.‘\l / - 005
B 1 009
000°S - .
T 00LT
{\ 5
005G . 008T
+ 006'T
0009 +———+—+—F——+—1 | t + | f t f e f t t | } t t t | t t t | 000
sANOH awnuny
wniae) —— snosoydoyd — winisaugep— — winisse}od—— WINIPOS —— ANY NG —o—
910z AeIN TT 03 |ldy 92 :
1 ydesn SN IHD Ag s|eIRIA 2|ge10elg Py SOUMN sHuUn _.._Q €9 °3lel1s >tmmam josuo) Hd 6 |eun,
dnoig Suiphoay wsLiany ayegsadiq aanuein Axynod 1sload 910¢ STOZ 401DV Ansalod pue auninoudy euad)y

Page 101

Revised Jan 2015

ACIDF



2 ydess sjeo panjossia Ajisea xsp sydeis pue e1eq 1USLANN 6 [BHL\OTOZ AV EONH 6 [eUL\6 01 £ 2L SLN\ereq pue s,yded\9TOZ ‘STOT JADV\YMUON DA T\3AUPXpIo\HNeSa| 2. ew\W\s200AN\Y 0D

sheq awinuny
ST 123 €1 [ 11 0t 6 8 L 9 H 1 € 4 T 0
0 v L . . \ \ . . . | \ \ L L - _. 000
4 |
by v T szo
9 fe T 0S50
8 TA
0T
ZT - - 00T
vT ® - seT
9T e i ]
8T - , e : . - 0S'T
NQ weoy e
0z 1 ¢ ) ¥ - SLT
T .
Ve 00T
9T sTe
8T - .
0f 05¢
€ R R — - 6L'T
1/8wis PE e S— 00
CEE e -
gs - H SCE
Sw u o
N z Nw e G 1 05'e \Sw o
i F SL'E
/8w a4 VP 1
/ 9t | 1 gop 13w n3
8t ]
1/8w UN gg - 52y
8 05y
¥s X
95 - : : ey [ ser
85 £ _ - 00°'S
09 - 198 Ays1| uay) [ssewolq %56 | .
29 £ | <senowas] pasal wrigy'o aie sajdwes ! InQ weoy SC'S
¥9 - 05'S
99 - BET 4 .
89 + , Panjossiq Ajised,, paiapisuod aq ued eleq 7 - §1'%
oL E i — ‘rﬂw‘ ﬂ\m ,,f 1 | x _v i n 1 L t L + | + L + L + L n + L i t—y - -1 + L | 1 1 i I . + P + L + iy L | QQ.@
- = = 0] 00 ~ o
SINOH awnuny
uooI|I§—o— UIZ —v— UOS | —+— asauegue|p —e— uolog—— wnuapgA|oA —7— J19ddo) —u—
OTOEABIN-EF-OA-HHdT BT
zydesn SIAAII DD Ag sjeIsi d]qedeiny pioy oLNN suun Hd €9 a1eas Apeals jonuo) Hd m\ |euy
dnoag SuipAaey Juslnn 2115981 2anue Aynod 193[0ad 9T0E STOZ 441DV m Ansaio4 pue s naudy euaq)y

Page 102

Revised Jan 2015

ACIDF



1RYDXS|X’ Sydeln pue eleq JUSLINN 6 [BHL

\9T0Z Jdy EONH 6 [214I\6 O3 £ [B14L DLIN\RIBQ pue 54deIo\9Toz ‘STOC 4AIDVAUHON 34D T\oAup X pjo\1neda) asew\W\s20aAW\VO9\\

B ) - sheq awnuny .
ST vE €1 4 T ot 6 8 L 9 S v € z T 0
0 . 1 } } } | r : . /— + . b - } : | 1 . b . + 0
[*] - 4
- 0002
000C + 000
- 1 0009
000 I )
1 ooo's
+ 000°0T
0009
t 000zT o
=
- 000%T 3
0008 - m
L 00091 =
mu. . ‘o o
& 000°0T - + 000'8T 3
@, B
2 L 0000T 5
= ) i o
9 000°CT O weoy 1 0002C m
< o
U3 L 000 3
= 00041 | ] =
o + 000'9z 3
3 - 00082 P
a3 000°9T
3 00008
oa
< . - 000‘zE
= 000°8T - NQ weoy
L 000vE
| : + 000'9€
000°0Z ] : ]
i- &= - 000'8€
0002 +——+——+"—F+——+—" e e o N B —— i iflerle—p T HE P _ e t t ! e 000017
SINOH awuny
(a0g) puewaq uaSAxQ [edtdojorg
(a02) puewaq usBAXQ [E2ILBYD 970 ZARWN TT 03 |udy 9T
PV OLUNN sHun Hd €79 . 21e1s Apeais jonuo) Hd 6 |euL

dnouag SuipAaay Juspny yafoid amuepy Aiyjnod jo uonsadia s1qody STOZ 41DV

Ansatog pue 2amynoudy eyagpy

Page 103

Revised Jan 2015

ACIDF



Trial 10

dwa] op ‘Hd 0T [enL ydess
s (T uoisian) e1eq snBiy mey QT |BH1\[22x3\1yoso.olA\Bulweoy\ejeqddy\yneda)o1euwnsiasn\:D

- sheq swinuny

€ frrrber

gt bbb

| uoneiqijed saanbai
I | doojjuawnnsul ajqeuonsanb
i | a4e sanjen apnyusew Qop

|

o

Iy 9% Sb vb €y T T OV 6E€ 8E LE 9E SE PE €€ ¢€ TE OF 6C 8Z LT 9T ST VZ €C TC TZ 0C 6T 8T LT 9T ST ¥T €L Z¥ YT OT 6 8 L 9 S v €

[

T
|
|
|

i

| | H W

75 = . 0T LED i W

€0 -/+ €9 3¢ Hd ploy 03 @ danuew % sad PPy B 82T~ ! {—
|

E_ pasn YOS%H B 85°0€ "xoudde:suesy ud | | i

foanuew sjied 0g woly NG 13118 AIQ % €T Suipeo J03ea101g

dwng EToa
uoneydy 4o ss07

EEET

98es() $5214 JUIDUIA WOLy UoHNP 01 3NP T000°T <1 oA
G _u:_mx~—°>
wdigg\m 1062 o

@

-

o

o

o

-*

[

]

! sy o
i 1 os
SS§
- 09
]

=
ga
Q
s

(1

waloid Buiphasy wauinn

SINOH awnuny
910Z AINf 8T 03 9TOT aunf 1O
spun HA €°0 -/+ 9 utodias pidy sunyding josuo) Hd sndiy - T [eML

dwa ) uoRIUBLUIID e

198(01d dInuey Anod jo ucnsesig 31908y 9E0T ‘STOZ 4AIDY

Ansaiog u:m, a.umnady eMaqy

Page 104

Revised Jan 2015

ACIDF



€ MeyDxs|x* sydelo pue eleq JUBLINN 0T (ML

\9T0Z AeN ¥OSTH OT [BLL\OT |21l duaydins\ejea pue s,ydess\9Toz ‘STOT 4AIDV\UMON DAD T\SALP X pjo\3neda|diew\IN\s20aAN\YOD\\

€V TV TV OV 6E 8 LE 9€ SE VE €€ TE TE OE 62 8C LT 9T ST v €T TT TT 0Z 6T 8T LI 9T ST VT €T ZT IT OT 6

sheq awnuny

} { | I ' s | ' } ' ' ' ' I ' ' |

0SZ -

U R SRR e S
"ttt

o =)
n n
~ N
o~ ~
-

=3
n
o4
o

R

=] oo
SIS
e in)
B
| -

1/8wnN e;uoww\-,; |eloL
s1eydsoydoyiio
3 28
o NS
~ v

/8w
o
=
El

oc
n S
NS
e
p=p=]
o

O weoy &

e LOOTYE

0s

00T

0ST

00z

4 0S¢
1 00€
1 os€
00t
i+ 0SY
1 00S
\} o0ss
/[2X oo
L5089
i 0L
-+ 0SL
~-—3 008
1 0S8
1 006
i+ 056

- 000'T

- 0S0'T

1/8w  wnisausepy

I 0STT
& 002t
-~ 0STT
- 00ET
i 0SET
- 00v'T
- 0SY'T
00S‘T
- 0SS'T
4 009'T
> 0S9'T
- 00L'T
= 0SLT
008t

/8w wnpje)

TEO0T +

8001 |
v86
096+
986 |
716 |
888
98 -
ovs -
o8 |
6L -
89z |
L —

§30-dDI Aq sje1dN panjossia

0cL -

969 -

a1eydsoyd- oyrQ—e—

{4 N S & S i RN 5 o el
B T e S B e e o ey
O O U WU U S A R B WW W WNNNNR R R R

v W 0 O W KB 00 O b B W O nN
NERS8IURREIRLIRREIAINELEGTS IR

SINOH awnuny
panjossi@ - (eD) wnioey——

910 AInr yT 03 8UN[ T
prv sunyding suun Hd €9 .. 21e1s Apeairs josuo) Hd 0T [enL

paA|ossIq - (SIN) wniSaUSe|A—x—

dnoan Suiphaay waany

10l01d 2anuey Annod jo uonsadiq 219osdY STOZ 41DV

Ansaio4 pue aunynousy eyaqy

Page 105

Revised Jan 2015

ACIDF



2 1eydxs|x* sydelo pue ejeq JUSLINN 0T [elL

\9T0Z ABN ¥OSTH OT [BH1\OT [elL dlaydins\eleq@ pue s,ydeio\9Toz ‘STOZ 4AIDV\UMON DD T\aAUp™ X~ pjo\inesa|asew\\s20aAN\VOD\\

€7 T Tv OV 6€ 8E€ LE 9€ SE VE €€ € TE€ 0f 6 8T LT 9C ST ¥ € ¢C 1T 0T 6T 8T LT 9T ST ¥T €T ¢T IT OT 6 8 L

shkeq awnuny

: O
l
<

T~ 1 ' L | | L 1 . L 4 s n 5 1 feeri

= M

E N
o
(=

0 -pe———t—r—ber—t bbbt
0sz
00S -
0SL
000'T
0s2'T
00S‘T
0SLT
000C
0s2T |
00S‘C +
0SL'T
000
0SZ'E -
00S'E
0SL'E
0007
0sz'y
005y
0SL'Y
000's
0se's
005G
0SL's
0009
0529
0059 +——————t————

noweoqy —————

7/ Sw 1N + 3eIUN
1/8walemN 17/ 8w LN

ceot

800T
86
096
9€6
CT6

$30-dD1 Aq sjesn panjossia

no

N SE 91BN + BN —— (N Se) 21esliN—#— (N Se) aUN—=— (D7) AuAIONPUO) =~ oneY UONdIOSPY WNIPOS-—v—

weo4

INQ Wieo4

9LS
eSS+
8¢S +
£ 08v |
9s¥y
°EY
80V
V8€E +
eTe +
88t +
voe +
ove -
91¢ +
26T
89T -
T -
4

c

S.

H 4

M
R
noH awpuny

9T0Z AInf 7T 038UN[ T
pry cunyding suun Hd €°9 . 81e1s Apeas josauo) Hd O [enL

paAjossI - (U\l) @sauedueln—e— PIAJOSSI( - (94) UOL|——

1/3w  woy|

o

~
w) /sw  AjARdnpuo) [e21393]3  ¥Y'S
/8w asaueSuep

1 oot
- sot
- ot
12
- ozt
“1szr

dnouag SuipAaay usLinN

19l0ug 2nuey Annod Jo uonsadia 2qosay STOZ 4A1DV

Ansaiog pue aanynoudy euaq)y

Page 106

Revised Jan 2015

ACIDF



T Meydxsx sydeso pue e1eq JUBLAINN OT [BLL
\9T0Z ABIN ¥OSTH OT [BML\OT [elL 2Laydins\eleq pue s,ydeio\9Toz ‘STOZ 4AIDV\UMON DAD T\?AUP X pjo\3nesa|1ew\W\s20aAN\vOS\\

sheq@ sawnuny
€ ¢F T¥ OF 6€ 8E LE 9€ SE VE €€ TE T€ 0€ 62 82 LZ 92 ST YT €T TC TC OC 6T 8T LT 9T ST VT ET 2T TT 0T 6 8 L 9 S ¥ € ¢ T 0O
0 +——t—t+—1 4 4 i B (5 L +—— + d—y—]: + fr———+ + + + L e e s e } + — ———— 0
. o A i oot
0002 0oz
000"y 00€
/ oov
0009 00s
0008 009
, 00£
00001 008
000°¢T 006
0001
000'vT 00T‘T
. 002t
000°9T i
000'8T 00P'T
. 00S‘T
000°0¢ 009'T
5 0002z 00L'T
B P 008
= pum em. 000vT 006'T
_.mh. S g 0009 000'
w w
S &0 2 oooge 001 ®
F< 82 002z =1
& 55 8. ooo'os 00z o
829 oo 00tz 2
3 o O 2 o00E 005z 5
Qouwoa . 0092
~ = @ 000VE 5
>3 3 " - 00L'C 3
8 QW @ 0009 008z =
¥ 3 o000%8E 0062
- ) | o000 i
00001 - 00T‘E g
‘ 00Z's E
0002t il E
000t 00v'E 3
‘ 00S‘E @
0009t i =
00081 00£s
‘ 008‘€
000°0S - 006'€
L e w e e wu  w  a a o O i e e g USSR S e S S s aie SR SR R URE S e R
5588828 P REE PN EIERBYEEREEBERERBEREEREERENEN
S SINOH awiuny
(r0S) 18IS —— (£0DED SB) SSauUpJeH [B10L—+— (£0DBD Se) [e10L ‘ANul[ex|y —— (pa1enoje)) SAQL—=— PaAjossIq - (BN) WNIPOS—e— PAA|0SSIQ - ()) WNISSEI0d —+—
9T0Z AInf T 03 duUN[ T
530-d0I Aq S|eIBIN paAjossIa pry cunyding suun HA €°9 . a1e1s Apears josauo) Hd 0T jerl
dnoun uiphaay usrnn 19foad danueiy A1ynod Jo uonsadid 219oIsy STOZ AAIDY Anysaio4 pue aanynondy epag)y

Page 107

Revised Jan 2015

ACIDF



T ydeuo s|eya| panjossiq Ajiseq xsjx' sydelo pue eyeq JustiannN OF |eliL
\9T0Z AB ¥OSZH OT [ML\OT [etiL duaydins\eleq pue s,ydeso\9T0z ‘STOZ 4AIDV\YHON DD T\3AUP X pjo\neda| 2w\ \s20GAN\VOD\\

sheq awnuny
€ Zv Ty Ov 6§ 8E LE 9 SE VE €€ € TE OF 67 82 LT 92 ST ¥Z €C ¢¢ TZ 0C 6T 8T LT 9T ST vL €L 2L IL OT 6 8 L 9 S ¥ € T T O
0 +—+—t++t—+trrt—t ———— + ——————+ ————+ + + =ttt ——4 + _ + +——+ 4 ——+ | =+ 0
00§ 000°T
000°T - - 0002
00S'T 000'€
000 N0 weo4 + 0007
00z | + 000's
o0o‘s -+ + 0009
1/3w ey L
1/Bw g 00 | L 000z
0007 + - 000'8
005y - 0006
0005 + - 0000t
00ss | - 000°TT
10 weoy N0 weo4
ccc.m e O B ma ) t 1 t t = t t = e e e o 000°2T
P W W W W K 00 N N N SN OO0 BB B B WWWWNNNNR R R RO N N O
mwwmxuwwmmmwww%u.wwmuauwmxu%mmxuwwwmmwwmez i
N 0o
SINOH swiuny
wnpje) —s— shosoydoyd- winisaudep wnisse10d WNIPOS —s— INYNG —+—
9T0Z Ainf T 03 dunf T
Tydesn siNddI2¥D Ag sjels i sjgeena pov sunyding suun HA €9 . d1e1s Apeals jo1uo) Hd 0T jenl,

/8w 3N
1/3w
1/3w eN

1/3w s

dnoug 3ulphray uaLinn a1e)sad1a anuei Anjnod 1afod 9T0Z STOZ 1AV

Ansaio4 pue aunynady enaqy

Page 108

Revised Jan 2015

ACIDF



z ydeud sje3a|\l panjossiq Ajise3 xsix’ sydeso pue eleq JuaLINN 0T [BMI\ITOZ ABIN ¥OSZH OT [ML\OT [elL d1aydins\eleq pue s,ydeio\9Toz ‘STOZ 4AIDV\YHON DAD T\ALP X pjo\ineda| 21w\ \s20qAn\vOoo\\

sheq awnuny
€ Zh Tv Ov 6€ 8E LE 9E SE PE €€ ¢€ T€ OF 6C 8C LT 9Z ST ¥T €2 ¢ T¢ OZ 6T 8T LT 9T ST vT €L ¢T IT OT 6 8 L 9 S v € T T O
o P S R e Y O S S S S DRSS A W O P S S S S S N I S 000
aw i e i o Jd S¢0
\\l, + 050
ST / . 1 i
0z | V{Il\lh\'/b\/ ; e l‘\\ ( S0
14 00T
1IN0 Weo.
mm ] o g - - ST
sl > 3t 2 i ; - : . |+ 05T
St - : - ' \ y SL'T
0§ - - 00T
S§ - v ST
09 - : "
§9 - T 08
o - , ELC
SL + o0€
08 I STt
WM i INQ weo4 + ose
3 56 - 1 sLe
1/3wis ot , - 00
SOT - o5 Nsw g
NSw uz mﬂ i Az | osv
0zt - sey TNBW oW
Sw a4 ¢ T 00§
._\ 4 oer - + szs /8w n)
SET + 0s's
Sw up ovT
1/ SYT - - SLS
0ST - + 009
SST | §'9
09T " o = 1 e
S9T | payipioe Apysy uay: [ssewolq 7 0s9
0LT %56 < SoA0Wal] paidy|i4 wrigy'o ale sajdwes 1 L9
SLT + 00°L
08T - BEEN T sTL
S8T - wPaAjossIa >__mmm: paJlapisuod aq ued ejeq i 14 Om.h
06T - ¢ nQ wieoy tse
S6T - s
002 t 1 t ==t R t R | T ety 1 t t + t t t t t S e i R P e | == t t t + t o= 00’8
B8 8 8 B8R IIERITIAINILILIVDBIYGUREEEHBERYREULRRIIRXIRLDERBAINER®S
SINOH awinuny
UodI|Ig—e— 2UIZ—¥— UOJ|—+— asaue3ue|p —e— uoI0g—— wnuapgA|oA —w— 19ddo) —m—
9T0Z AINf#T 03 aunf T
zydesn SIAIID1 DU Aq s|eIBIA Bjqeoeaxg pov sunyding suun HA €79 .. 91ei1s Apeass joauo) Hd OF [enl
dnosg SuipAdey ueran ajeysadiq anuepy Aynogd 1aload 9102 STOZ 141DV Ansaio4 pue aunynoudy eyaqy

Page 109

Revised Jan 2015

ACIDF



 MeYIXS|X sydelo pue eleq JUSLANN 0T [eUL

\9T0Z ABIN ¥OSZH OT [eLL\OT [elL d1aydins\ezeq pue s,ydein\9T0z ‘STOZ 4aIDV\YHON IaD T\IAUP X pjo\inesa| aiew\W\s20aAW\VOO\\

shkeq awnuny

| 4 4 ' 4 } I | 4 L ' L t ' | ' ' L

96

oL+

8v —

— 0

000z

000y

- 0009
X 0008
- 000°0T
000zt

1+ 000VT

000°9T
000'8T
- 00002
00022
- 000%C

- 00092

+

00082

1/8w puewaq us8AxQ |ediway)y

- 000‘0€

- 000'2E

000°VE

1 000°9€

000'8€

- 000°0%

0 +——+r—+r—+—t— ettt
000C :
! i NQ weoy -
000y oL
N0 weo4
w o |
5 0009
o
=,
o
-5
g 0008
-
B
3
o
[}
3
3 000°0T
Q.
3
T
-l
=y
0002T -
CQQJV.H ._,,____Mn.v_“v",7>\m,"_“.».»_“_.,”,_,AA_A_h»v_h_'wﬁ_ﬁhu.;"w,—\ﬁc.hu,-lﬁ-“_7_~_““.ﬁ._
B W W W W R NN NN OO o o v u u u b w N L =~ =4
EERBEERBTEE RS ERIBREIEERETRBEERRRERENREERSE
~N
SINOH awiuny
(a0g) puewaq uasAxQ |edi3ojolg—m—
(Q0D) puewaq UaBAXQ |2IBY) —+— 9t0Z AInr T 018unf T
ppy sunyding suun HA €°9 .. @1e1s Apeals josuo) Hd 0T jeuL
dnoug uipAiay Jusriny 10loid sanuelp Anod Jo uonsadiq 21Goldy STOZ A1V

Ansaao4 pue aanynousy eyeqy

Page 110

Revised Jan 2015

ACIDF



Trial 11

dway op ‘Hd TT [euL ydeso

XS|X B3RQ MEY *PUI SNBIY TT |BLL\SINdMOYS SOMIBN\SMOPUIN\IOSOD)| w\Suiweoy\eleqddy\ynesajoseu\sissn\:D

sheq swpuny

199[04d SuipAday JuaranN

dwia | UoIRIUBLLID] —o—

Op Y04g -7

suun Hd €0 -/+9 Wiodias

9T0T 42qWa3( 6T 0} 12qWa32a 20

XAl PV 2uoydsoyd / dunyding jos3uo) Hd sndiy - TT |eML

yoalod danuepy A1nod Jo uopsaBia JgoseY 9T0Z ‘STOT AV

Lt 9T 14 ve (4 6T 8T LT 9T ST i €T (4 113 ot 6 8 L 9 S 14 € 4 T 0
£ e I A B ._“ _ N % R BE | ” 1°
5 T N w250 S0/ 1o ! ! i 5
0 -/+ €' 12 Hd PIOY 03 NG 2nuiew % 13d XIN PRY DI 61T tajael
€0 < ey R dooj Juawinijsul T 1 S
y, pasn HOY 1 9'9T 3|qeuonsanb [ n ]
L N (pasn [0n/|0A) YOSH %08 'Od*H %0Z 33 8T ‘xoadde :syuady Hd D4e saN|eA . ysnjy-aqoad sajousp bt 0T
Nyl spnyusew op | { |
41 N A1a 9% T'ST Suipeot Jo3oealo! P ol |
— aanuew AYQ s|ied og ,ﬁot A Jane N Aid 9% T°ST Buipeo Aoy k] ) | _ g — dholeoali o . ‘ n st
N e v | |
ﬁ S - T 38es Ssaud JUDIUIA WOy UORN|IP 03 8NP 1000°T <1 i 7 | 1 |
Y jon  wdigg\m1008 oA [ | gl e e 18 1R S S e weojiuy W 00T ppe £ 3% oz
u & \ sy 0 U3 Jonbpy 1SYI0N N ]
) v - L — G s = = & Wy se
9 - ” ]
i o rE — o = -
S - T | i Nyl 0F
| , - o
£ 5 i |
! , i
| i i
Hd i - e M s e T T ov
¥
g - + sv
sin0Yy §'T 120 |
B 0 S (P T HO®IAI 16T pPpe - S o S e L TR weojjuy - 0§
| ; W 00T PPe
| yue ] dunueent | ,.
5 _, \“ porrese R - (14
- —— i + 09
| 7 | &mE:_.E ]
i = woorppe | ]
i i i | e i
3 TW/NdN 8T > 1093 | Lt o
Tt W/NdIAl Z SW0}[0) (€994 TW/NAIA 40T X 9'T< SWI01|0D B934 7 8/NdIN 0 SuMoI|0D [e2a: 3/NdIN 50T X 9'T< SULIO}|0D) B34
W/N4D 0T X £'T 3unod 23ejd 21qoudy ; W/N4D 0T X €T unod e oy | /040 10T X 5T uno2 a1ed 3qosdY | | 8/N40 50T X €7 1unod dyeid a1qosay ||
jue| aunueleny sinoy yy9 =1 o ik syue) duiueseny sinoy 9z =1 1 sanoy opz =1 0=1 SL
i i i i i { I\
e poeasden fol M____AAFTIL‘_V_“...__F_ _ﬁTT_“_;, 08
'y NN NNNRERRBRRBRRBPR B B oo T D B W N B O
o v B NP O VW ® O W; W w N O o & (=
0 N O 00Oy &N O ] N O 0
SINoY awnuny rqA |
”

aamesadwial

uaBixg %

/8w

Ansalog pue aanynoSy ey

Page 111

Revised Jan 2015

ACIDF



\9T0Z 220 TT

€ Jeydxs|x: sydesn pue ejeq JULINN TT |eUL o ;
|RUI\TT ‘0T JetL o1ayding\eieq pue s,ydei9\9toz ‘ST0Z AIDV\UHON 2D T\RAMP X plo\1nesa) 21ew\W\s20TAN\VOO\\

sheq awnuny

005

0SL
000°T
052t

00S'T
0SL'T
000'C
0sz'e
00SC -

0§LC

000°€

sreydsoydoyrio

05T’ +—

00S'E

7/ 8w N eluowwy [e10L

/3w

0SL'e

L<Hd

ejequeL
aunjuelen)

MBS 150d
- 0

(S

dnoun BuipAiey JusLInnN

1S9MIBH §594d |-

syun HA €0 -\,m,m wiodias

081 |
95T —
T
9%+
v8

f t
L
Q v
B N

93T -

SINOH awnuny
ajeydsoyd- oyuo—e— panjossiq - (SIA1) WnISUSRIA ——

9T0Z Joquiadaq 6T 01 1aqwa29d 20

k4

panjossIq - (eD) wnpje)——

XIAl p1oy duoydsoyd / aunyding josuo) Hd snday - TT [elL

0001

1/8w  wnjsaudep

/8w wnpjey

Z

1afoid aanuep Anod jo uonsadid 910013y STOT 1AV

Adysai04 pue ainynaudy eyedy

Page 112

Revised Jan 2015

ACIDF



\9T0z 020 TT [BMI\TT ‘OT JelL ousydins\eieq pue s,ydess\9Toc

7 Meydxs|x: sydeo pue e1eg JUSMINN TT [BML
‘ST0Z 4QIDV\YHON DaD T\2AUP X plo\3nesa) 21ew\W\s)0aAN VOO

sheq awnuny

I

dnoug SuipAlay Juslinn

N SE 21 JUN + dYUIUN—— (N se) @14} N =~

(N SB) QUN

0t 9T 6 8 L 9 S 14 € 4 T 0
5 ; e " M » , PESE— 3 0
— E S
L ot
B A T e e .
T st
| og
= =S A w
] = SE W =
z3 ” g
Fo  000C e - o
83 3 ® 3
o3 " st 3
+ = L<nd 1 5 B
e 1 o e
= i 1 o0s o
Iz eyeqyjueL | 3 o
=3 m aunuesenp 1 6§ m.
33 . | 1 e =
o 000°E 1sanIeH SSald | P R S = 1 09 q o
~ 3 | g 3
= @ | ] S 3B
~ [ 1 g9 =
= . g 3
1 1]
T oL gy T
g 3
1 ~
= T st o =
1 3 =
000V $0S + 08
24 w3 20y PPY ]
,,,,, - S A B N
06
{ | § T S6
P T IERPE PERPIPONS INETR: IR ST o o e e e R A s i T e S Ay s O 11
P » » » = B w w w w w w w w w 4 N N N ~n N N ol = = e [ d = == | [~ w o0 ~ o - w N [ (=]
55 h P EBEEBYBEEREEREERERRERREAGRERBRYEN ST OD
SINOH dwiuny

(03) Auanonpuod—u—  OleY uodiospy WNIpo§—s—  PaAossId - (ulN) @saueBue|\—e— PaA|OSSIQ - (24) uod|—e—

9107 J2quIa03Q 6T 01 49qU303Q 70

syun Hd €0 .\m.m yurodias XIAl PRV d1oydsoyd / dunyding [013u0) Hd sndiy - TT [eLiL

1afoid aanuepy Aiznod jo uolisadiq d1qosRy STOT AAIDV Ansatog pue ainynaudy evaqpy

Page 113

Revised Jan 2015

ACIDF



/8w aieyns
€00V se [e10L Ajuiiedy

/8w (€02eD) ssaupJeH
Jus / Sws spijos PaA|OSSIA [e10L

dnoag Suiphoay ustInn

000's
000°0T
000°ST
000°0Z
00052
000°0€
000°SE
0000
000s
00005
000sS
00009
00059
000°0L
000°SZ
00008
00058

00006

'

.

i

T JeyoXs|x syded pue eleq WBLINN TT [eUL

\9T0Z 930 TT [BUI\TT ‘O [e1iL douaydins\eeq pue sydeio\9Toz '§T0Z 4QIDVAUMON DD T\eAUP X pjo\inedaja1ew\W\s20GAN\Y OO\

sheq awniuny

81 LT 9T ST T €T (42 Tt ot 6 8

P . S s .~ s i

00S

< Hd

ejequeL
aupjueIEND

1san1eH
ssaid
3195 150

08t
89 +

(70S) 18NS —— (E0DED S€) SSUPIEH |EI0L—¥— (g00eD Se) [e3oL

e | i
w nN o s a w - =3 ~ a w1 ~N [ 3 (<] -3 =3
SINOH dwiuny

910T ‘_wszuuo 6T 03 12qwad9d 20
syuun Hd €°0 -/+,9 3uodia

000'T

00S‘T

000

00sC

000€

$0S a4
w3 Z0v PPV

00S€

1 000

00S?

000°S

/3w wnipos /8w wnissejod

- 00S‘S

0009

0059

89T -

9ST

18l04d a.nuejp Anod jo uonsadia 21qosRY STOZ AdIDV

e ) e

‘Auneyy—— (pa1enajed) saL-e— panjossi@ - (EN) WNIPOS—e— PanjossIq - () wnissejod—e—

XA p1oy d1oydsoyd / dunydins jo1uo) Hd sn8ay - TT |elL

000°L

TET

02T +

80T
96
8 —
LA
09 -
8y
9€ +
¥z
4%

0

Ansaio4 pue 21nnaudy evegy

Page 114

Revised Jan 2015

ACIDF



1 ydelo sje3aln panjossia Ajises xsix: sydeso pue eleq JUBLINN TT |BLL
\9T0Z 230 TT [BHI\TT ‘OT [BHL IHRYdInS\e1eq pue s,ydesn\910Z ‘STOZ 4QIDVAYHON DaD T\oAUP X pjo\}nesa|21ew\W\s20TAN\YOD\\

B sheq awuny
0z 6T, e ) 9T ST vT €1 (4 i ot 6 8 L 9 S v € z T 0
F———H e e + “ ———+ T + T | T 1 T + T
°1 ! ; S @iy
001 ,m
o0z | - 000T
00€ |
00t | ]
| 1 000
00S
009 - |
ooz - 000'€
008 \
; ; L 000
006 1/3w 3N
¢
T -
1w e 000
00T'T - L oodie 1/3w )
3w d i
1/ 002'% 1/8w eN
00€ET - 1 0009
3
00T | /3w s
00S‘T -
r L<Hd - 0002
009'T - I B P
i | eleqojuel pauipioe Apysdy| uayy [ssewolq ;
00LT ., aunuelend %66 < sonowal] pasa)|li wrlgyo 248 sajdwes u\
008'T T 1 coo's
1sanleH ssald s|e1aIn
006T L panjossia Ajise3, pa1apisuod aq ues ereq -
000z - f—t—————t—— T T O B L s e AR 0006
S w w w w N »n n N rTb— ﬂ ﬂ u % u w w (=]
3 R 3 & ] & ® 8 & N & S 8
SINOH awiuny
wnpje)-o- snosoydoyd-—— wnjsaugen WNISse}od—— WINIPOS—— nyng—e—
9T0T Joqwia3Q 6T 01 Joqua22Q ¢0 T ydesn SINIdII YD Aq sjerain 2jqerdenxy
h spun HA €0 -/+ 9 i0d13S XIW PV duoydsoyd / dunyding j013u0) Hd snday - TT [elL
—_— —_— \‘]Mtl\ql\ —_— — il

dnoig ulpAiay WBKINN

ajeisediqg ainuelpl Anjnod 1afold 9107 STOZ 401DV

Ansaio] pue 2anyndudy epRg)y

Page 115

Revised Jan 2015

ACIDF



Z elo s|elaly panossia >__wmm XS|X* m:ﬁm‘_mv pue eieq ualinNN TT _m_‘_._./w._“ON 24 TT _m_‘_._./ﬂﬁ ‘ot

|ei) ouaydins\ereq pue s,ydeis\9Toz ‘§T0Z 4IDV\YHON DA T\9ALP X plo\yneda)asew\N\s20aAN\VOD\\

Page 116

sheq awinuny
o0z € T T 0
0 A L iz : 00°0
ST°0
ot + 050
0z 1 T & 240
- 00T
0€ | - STT
fl - 08T
ov A - SLT
05 - 00T
S TAA
09 - i 0§
o - SLT
....... 00'€
08 - A
06 + os€
1 sce
L 00T - 1oy TNw g
e T szv
Nsw uz oy S 1 057 NSw opn
0zt - w8 zop ppe i 8Ly
1/3w a4 T 00's /8w n
0€T - ST
3w u + o0s's
1/ U : 1 ses
08T - LAY - 009
v b + sz9
09T - eeqjuel | o6
BUGEIEND paiypioe Apysi uays [ssewiolq g
0L i i %56 < S9A0WI] paJa wrigy'o a4e sojdwes L 002
15an1eH |
0sET wmo‘i s|e1a|Al , PRAJ0SSIC Alises, Pa.9pIsuo ag ued eleq 2 i mN.h
M3195 350d- e o L RN ; - oSz
- ; - ” m : : st'L
002 4 e e T T & ©» & 5 a
& E 8§ & g & ¥ B B 8 & B & s & %
SINOH awinuny
U0DI|I§ —o— QUIZ—— UO|—+— asaueueN —e— uoJog - wnuapqA|o|A —v— 12ddop) —m—
9T0Z Jaquis2aq 6T 01 12qua23d 20 zydesn SNdDI DHD Aq sjeln ajqeroenxy
syun Hd €°0 -/+.9 Jutod1ss XIAl PPV dHoydsoyd / dunyding jouo) Hd sn3iy - TT (el
| S - e m.| S e e R -

dnoan Suphiey uLlINN ajeysedig asnuepy Ained wafoid 9102 STOT 1AV Ansai04 pue 24nynousy evagy

Revised Jan 2015

ACIDF



¥ Meyoxs|x sydeds pue e1eq JUBLAINN TT [BUL
\9TOZ 2@ TT [eUI\TT ‘0T [elL d1aydins\eeq pue 5,ydeI9\gTOz ‘ST0Z 4AIDY\YHON DaD T\BAUP™X plo\1nesa|21ew\IW\s20aAN\VOD\\

sheq aswnuny
(114 Vi €T [ T 0T 6 8 L 9 S v € z I 0
0 T 0
000°0T | o e i | B
s ‘ By o Y SIS 4 . e WeL, v 2 susedosouisty . (. . L 00001
00002 -
00002
000°0€ |
0000V - e M~ it s cy HORIN1SL'9 ppe 000°0€
00005 - S ; , | ! / ] 0
y B NI S— i SR S S S SO, ISP o 3 I 7 SN ST At 000'0y @
R i : i M.
00009 / g
o , N S T -~ 000'0§ o
o 000°0L BITTES FET G M
& HOPIN 16T PPE I &
m 00008 - ik . 1 S S & = o 00009 =5
o I o T (ST [ e R B Bl R S W
B 00006 - 3
S 0000L 2
e a
e 00000T i
=4 3
] " { 00008 @
3 000°0TT - 8
s 2 -
o 4 .
3 000°02T - 00006
13
~ i B - R S N ISRGERETEE G e SR R SRR AL S G G A = ‘
- 000°0ET A
000°00T
000°0VT - 5
Qe
000°0ST - i il [ 8 ik
e L I B R P B B A A e gt o by =~ 000'0ZT
EE R EEBEBRYEEEERBEERRENE & FEREEBERBERRE®
SINOH awiuny (aog) puewsq uasAxQ |ea1dojolg-—u-
9T0Z J2quia2aq 6T 03 42qWa9(Q 70 (@02) puewaq uadAXQ [ea1way) —— AJ 0ﬂ
syun Hd €°0-/+93u0d1ds  XIA pRY duoydsoyd / dunyding j0.3u0) Hd sn3iy - TT [elL I
dnoag Suyphiay usLinnN 1afoad 2anueip) Ajnod Jo uolisadia d1qoesay ST 4AIDV Axysa104 pue ain3noLisy evagly

Page 117

Revised Jan 2015

ACIDF



Trial 12

7T [euL awiuny ydein

Xs|X'€T pue zT sjer1\dloydsoyd pue ouaydins\ejeq pue s,ydeso\/T0z ‘9T0Z ‘STOZ 4AIDV\UMON DAD T\ALP X plo\nesajalew\\\s20aAN\VYOD\\

sheq awnuny
1 ST vt €1 (43 111 ot 6 8 L 9 g 14 € [4 )
¥ — — b | e} )
[ — R e
uone.qijes sasnbas dooj
Juswinusul djqeuonsanb aie sanjea op
0t
S - !
ST
Y1uIan0 J18)e Burjuedadp S Nsal 1s8q HOYHN -+ 0T
(au1y 003) @2ueULIOyIad ssa1d MBIIS 100 1SCERRY
159n1eH 03 Jolid Ajipry - ST
9
“““ = = . I og
t @
i 1 13 3
- 3 L = j s B
Fauip 3
Jegaul, 1egaulp =
Hd £ A e 15 PPY i y Fovr S
Tegauin Suueoy |15 PPV 4 o
) - - o 15 ppy _ S _ | Lici i
[ 4 & — == a = e 0s
N \& Jegaulp 10 dA0wWai
8 »» ¥ i bo& 15 ppy / N0 weoyyan o
| s 2
B
£°0 -/+ €'9 32 Hd pjoy 0} ]NQ danuew % 10d ppVY D 6V°Z ~ | 2,56 1€ shep € uonezunaised uadoyied =5
- 09
[M/3M HOVHN T : HOY 2] 30 3 29°0 TedouIn 1S
[ *OS™H 01 '0d®H [oA/joA T] o 16 “xoidde :suady Hd - Yum 10| puz 3
6 10V PPV @
‘ainuew AYQ sjied O Wwoy Q49NN A1Q % §°9 SulpeoT Jojoealolg -
INI4 OOL [[PM }10M 1,UpIp 100Z~ 38esN 55944 u2dUIA] 1005 ~ "7OA 0 V
1006~ "oA  wdigs\M10T6 loA . S Ak
5 <
NENTN] uu.O:Ea JayoN An0 Wie04 JOfEIN \u
0T +— — T ———T—T——T——— T T T T T T T T T T T T T 1T T T T T T 1
ESESSEsEEEEESZZZZZZZZZZZZZZZZ_LT-IT-.LIIIIT—T—.LT-_LIT—T_
OOV B BRWWNEROOIWOOWNN VU E BWNNEREER WWwWooRNOUW, W wWwNhNNE OO
Zgo.VoozgoVooZ90.VoozgowsZgo.vSZQOWSZQDVSZQOWOOZQOVSZ Iy
SINOH awiuny A
pieng Hd —— 00 —=—  piens dwd | —x—
£T0T Ya1BIN T 03 Aenigad ST
syun Hd €0 -/+ 9 wiod1ds XIA PV duoydsoyd / aunyding josauo) Hd snsiy - 2T jelL

Pafosd Suiphoay warinn

18[04d danuepy Anod Jo uonsasid 21qoIdy 9107 ‘STOZ 1AV

Ansaa04 pue aanynandy epady

Page 118

Revised Jan 2015

ACIDF



21eydsoydoyio

/8w wnpjed
7/ 8w N eluowwy [e10L

/8w

shkeq awnuny

oo T el 8

00T
&5 T 0ST

00z
0sz

00

1STT PPY . 0SE

00

s

(74

00s

it
et

0SS

L

009

s | — L - 059

00L

710ST-00T 307

InQ weo4 lole|y 05t

|

REREEREERE;

008

0s8

056

L

+ 000T

09+
8y

9t +
vZ+

TET +
0cT +
80T
96 -
8

4
-
ur
o

09€ +
CTIE
00€ -

88¢C —
8¢C +
0T —
6T +

SINOH dwiuny
ui a1eydsoyd- oyHO—e— paAjossIq - (eD) W) —— panjessiq - (8IA) wnissuden —u—

/102 Y2:e|Al 7 01 Alenigad ST
spun Hd €°0 -/+ €'9 i0d19s XIA pPY d1oydsoyd / aunyding [013u0) Hd snBay - 2T [elL

Page 119

/8w wnisaudepy

Revised Jan 2015

ACIDF



2 MBUDXS|X'JUSLINU PUB BWI3UNI ZT S[el]
\ouoydsoyd pue suaydins\eieq pue s,ydeso\/10Z ‘9T0Z ‘STOT 4ADV\YMON D0 T\BAUP X pjo\}neda|-aew\W\s20qAN\VOD\\

sheq awnuny

dnoan FuipAsay uLLIINN

LTOT YoelA 7 01 Aenigad ST

ST 12
0 ] | ;
j—
G i
a s
-
32
g a0
[ ST
gLié —
3 ~
o+ = — ——
§ 2
g 2os - —1—
83
35
33 3 :
w o0 i
S r ,m i : . 1051 - 001 1501
— = B il i INQ weo4 Jofey S
SL = i ; = Ex
_ $0S 24
5 W3 yITT PPY
00T +——— e e e A
w w w w w w N N ~N N N ~N ~N nN = = [ = = = - = w 0 ~ ()] E w nN = o
g £ &8 ¥ 8 8 8 3§ 2 B B R 5 g 08 88 & R BB RSN e @@ B
SINOH swinuny
N Se 91BN + d3UN——  (D3) ANAONpUO)—=— (N SB) d1BIUN—— (N se) N oney uondiospy WNIpOs —w— panjossi - (UAl) @saueduelp —e—

SET
ot
ST
0ST
SST
09T
59T
0LT
SLT
08T
S8T
06T
S6T
002

uvs

pan|ossiq - (94) Uos|—e—

/8w woJ|

/8w ssauesuepy

sypun Hd €°0 -/+ €9 Wwiodias XIA p1Y d1oydsoyd / ounyding [onuo) Hd sndy - T [elL

10f0.d 2anuejpl Anod jo uonsadid 21qolay STOZ 4AIDV

Anseao4 pue aan3naudy eysqy

Page 120

Revised Jan 2015

ACIDF



T MEUIXS|X'JURLINU PUE SWNUNI ZT S|elL

\ouoydsoyd pue ouayding\eyeq pue s,ydeio\,T0Z ‘9T0Z ‘STOZ 4AIDV\YHON DD T\9AUP X pjo\nesa| 2.ew\N\s20aAN\VOD\\

sheqg swnuny

0

SINOH awnuny

£T0Z Y2JeIN T 03 Aenigag ST

(vOS) 1By INS == mmOUmu se) ssaupaeH [e101—v—/ (€008D Se) |e10L ‘Anuleyly —— (pare(nofeD) SAL—=— PaA|OSSIQ - (BN) WNIPOS—e—

ST 2 €1 [ 1T ot 6 8 L 9 S 12 € 4 T 0
04—t —— ——t f———t I } .
00§
000°T
000's 00S°T
0002
0052
000°0T -
o 000°€
28
Ei B 00S'E
5582
€308
P a2s 000y
S
58 3 Y% o00'sT
= 44
&8 005
™ B
>33
mW.ﬁ ‘‘‘‘‘ 000s
w
_ml $0S 24
w8yIILPPY |1 gog's
00002 - o
| 08T - 00T 3501 1 0009
INO weo4 iofepy
I 0059
, + ‘
00052 ‘T[_llr_ i T e Lo T e e T S e P + t + + s t i 1 ——t——t + 1 0002
s § 8 8 b &5 % § % BB G OEEOE B G OGOEEG G SRNBEEXEC

PaA|ossIq - (M) WNISSe10d ——

syun Hd €°0 -/+ €9 lod1ds XIl PIOY d1ioydsoyd / ounyding j0J3u0) Hd sn3iy - ZT (el

7/8w wnipos 7/3w wnisselod

dnoug SuipAdoay udLInN 18(0.d 2anuel\ Ajnod Jo uoisadia d1goIdY ST0Z A1V

Ansaiog pue ainynoudy euaqy

Page 121

Revised Jan 2015

ACIDF



1 ydelo sje1al PaAjossia Ajise3 XSXIUSLIINU PUB BWIUNI ZT S[eL

\oLoydsoyd pue ouaydins\eieq pue s,ydeso\LT0Z ‘9T0Z ‘STOZ 4AIDV\YHON IaD T\oAp X pjo\ynesa| 2sew\W\s20aAN\VOO\\

sheg awnuny

/107 Yo1eIA Z 03 Aenigad ST T ydesn SINGDI JUD Ag sjeidinl 3jqedelaxy
syun Hd €°0 -/+ €9 wiod1as

st vT [4) T ot 6 8 Z 9 S v € z T 0
0 - | T + + sy } T } t T T + T | T } T f————F————+ 0
00T -
002: 7 T 000'T
o | N
o€ L —3% :
00V - -/\ —
| g il + 000z
005 -
009 -+ e
~- / .
3 . 000'E
ooz + \\ ) - j 0o
008 | i e 1
006 - + 000w
1/3w 3N
000'T
/3w e) £
00T - % Cooos /AW
Sw o L
/3w d gz 1 1/8w eN
00€'T +
- 0009
L Sw
000'T 1/ S
00S'T -|
+ 000L
009'T -
OOET. 1 pauypioe Apysi| uayy [ssewiolq
008'T - %66 < sanowas] pasa)|id wrigy o aJe sajduies + 0008
006'T - s|e1alA  PRAI0SSIQ Alise3,, paapisuod ag ued ejeq M 1
Q0% i———1— — N t L ot | : & h t R A t 0006
w w N n N N | = |~ - ~ B n o
3 & & R 8 & 9 8 S S o » L o
SINOH awnuny
wnfe) o snooydoyd- winisauSen| winissej0d—— WINIPOS—— INYNG —o—

XAl POV 21oydsoyd / aunyding [o13uo) Hd sn3iy - ZT el

dnoan SuiphAday JusinnN

a1eysafiq aanuejp Aynod 19foid 9T0Z STOZ 441DV

Anysaio4 pue aunynoudy ereq)y

Page 122

Revised Jan 2015

ACIDF



7 ydeto sjeya|y panjossiq Aise Xs|xjuaLinu pue awnuni ZT sjel

1\oHoydsoyd pue suaydins\eieq pue s,ydes\L10¢ ‘9T0Z ‘STOT 4QIDV\UHON 20D T\3ALP X pjo\inesa|a1ew\N\s20QAW\VOD\\

sheq awnuny

VS A E——

=

1/3w s
N3w uz gyt A
1/3w a4

/3w UN gy

0ST
09T
0LT
08T
06T -

00z

09€

UODI|IS—+—

L e 1 gy

dnoag Suiphoay JudlINN

8ve {
9¢ge i

payipioe Apyai uay)
[ssewiolq %56 < SeAOWaI] paidl|ly wrigy'o a.4e sajdwies

s|e3alNl ,pan|ossiq Alise3, paJapisuod aq ued eleq

(O] -
wg
VITT ppe

Ly At

VTE

96 +
8 -+
L+
09 -

BB
o o
S ®

SINOH awiuny

1
nN ~n ~N N N n
wuwuww

00 j;
882
9ST +
T -
0Tt +
80T |

=
w
N

TIE -
9LT +
6T T

uIZ—— UOd|—— asauedue|p—e— uoI0g-—si— wnuapgAjoN —v—

/107 Yoiely 7 03 Atenigad ST Z ydesn SINdDI DD Ag S[eIdIN djqeroenx3

(AR

Jaddo)—s—

spun Hd €°0 -/+ €9 w0d19s XIA pY duoydsoyd / ounyding [013u0) Hd sn8ay - ¢T |eliL

000
S2°0
0s0
SL°0
00T
sTT
0s'T
SLT
00z
STT
0s°¢
SL'T
00°¢
ST'E
0S'€
SL'E
00'v
STy
0S'v
SL'Y
00°'s
ST'S
05's
SL'S
009
ST'9
059

= BL9

00°L
STL
0s°L
SLL
00'8

Nsw g
Ndw o

/3w n)

a1e159810 2anueiy Aynod 13f01d 9T0Z STOT 441DV

Ansaio4 pue aanynaudy eleq|y

Page 123

Revised Jan 2015

ACIDF



 MBYDXS|X'JUSLIINU pUR SWUNI TT S|eUL
\ouoydsoyd pue duiaydins\ejeq pue s,ydeso\£T0Z ‘9T0Z ‘STOT 4AIDV\UMON 2AD T\aAup X pjo\yneda|aiew\W\s20aAN\YOD\\

shkeq awnuny

(ao4q) puewaq ua8AxQ |ea180|o1g —w—

SINOH awinuny

uewa( UaBAXQ |ealway) —e—
(god) p a O [ea1way) R ——

ST T €T 4 1t ot 6 8 L 9 S 14 € 4 T 0
0o+ —+ | t e } ] " . : ; ¢ : | —— 0
“““ e 10ST -00T 3507
o | T A InQ weo4 Lo_m—\‘ .... 1
000C i ~ 000°S
0007 - i ]
B el s o s Wt St i i S S, SR S et 000°0T
2
L T e R I DN T o (S a0 I R T R M ) 1 o
““““““““ 3
+ 000°ST w.h
w
- e o e e S o
o ‘o |
& 0008 .. 1 =S
i Cncnammmy I AR W %
3 N 00002 5
=5 1e8aulp 4
o PRl Trmn— GERR . Je3auip ! o
= 000’0t ! 1sppy - 1SPPY o
a..nv JeSauin SIS JpIoRea, ” Ww
3 e = e o 00062
B o S 7
o e ORI RESCGRTI: - SENIPUR, L ce s | om
3 ! . S
3 HOPHN | T'T -
3 2 ; i rekees 1e33UIA 1§ PPY 0000€
aﬁ P o I s S 4 s S S e
o
000°9T 000°sE
seSoulp |
000'8T +——+————————+——+————— O e T TR A SRR R TR i e f f et 000°0%
w w w w w w nN ~N nN N N N N N [ = g = = [ o = = ©o o ~ o B w N = (=]
g § & 8 B 8 B ¥ B B B R R g8 38 8 28 8RS NS R 88N

syun Hd €0 -/+ €9 wiod1es XIAI Py duoydsoyd / aunyding josuo) Hd snday - 2T jeu)

dnoun SulppAdey NN

yafoad ainueyp Aynod Jo uonsasia 21qolay ST0Z 1AIDV

Ansauo04 pue aanynoldy eyaqy

Page 124

Revised Jan 2015

ACIDF



Trial 13

€T oL dwnuny ydeio
qspx(T UOISIBA) JUBLINU pue 3wnuni €T Sjel1\[29X3\1osonin\Buiweoy\eiegddy\yness) oiew\siasn\:D

she@ awnuny
(1) 1T ot 6 8 L 9 S 14 € _ 4 T 0
v + |~ —— i : . _ : — —f 0
it e - SR 5
uone.qijed samnbai dooj
juawiniysul djqeuor b ase sanjea apnay op
spaiesaa e ot
57 lIL
S + st
P 08
Bul1119s 1yBIuIan0 Ja3je Bujuedap synsal 1saq |W/NdI €2 SW01109 €934
|W/NdIN 8'T>1102 '3
159AleH 03 Jolid Ajiply sz
9 |
; 0€
@
- SE .M
o
5
-
Hd £ - . T ] | £
‘ . Y * 3
110 ejoued .
W 005 PPY T s O
+ os
8 1edauip 1 o
15ppY s§ 3
oq
2,56 1e shep € uonezunalsed uafoyied | %
£°0-/+£'9 1 Hd pjoy 03 N 2Anuew % 13d ppY DT ~ S 709
ISV [3m/am HOPHN T2 HOX 240 31 9°0 —_— . s9 3
6 \y ' JF\ [ YOS?H ¥ 01 *0d*H |oa/loA T1 J0 1576 “xoidde :sjuady Hd 1egauip L8
15 PPV ] £
‘13m sited 0T W@ 1ene A1g % §°6 Suipeo Joealolg . Jedauy, 1 %
1§TE~ oA BT _%.0 0S4 w3 008 | J
1629 ~"™ oA wdigg\m15zL *oA . . Jedauin 10z | 1 gz
si2y] 00z 1 Jonbry s2yr0 PPV O=1
t "7 T T T T T 7T 77— 08
S S BB EEEEREEEEEENEPGEEEEREEEEREEINEBNERRERER O
SINOH dwinuny
pieng Hd —+— 0Q —#—  piens dwd | —e
LTOT Y2BN $T 03 YoIeN €
syun HA €0 -/+ € 9uod1ds NI pPY dMoydsoyd / ounyding [013u0) Hd snBiay - €T |enL
1990.1d SuiphAaay usLiny 1aload 2unuep Aynod jo uonsadiq 1oy 9T0Z ‘STOZ 4AIDV Ansatoq pue ainynoudy eya)y

Page 125

Revised Jan 2015

ACIDF



€ 1BYDS|X'(T UOISIZA) JUSLIINU pue duNI €T S|eHL
/_wuxm/tomob_E/Wc_Emoz/Emn_aa(/u_:mmw_.uhm_t/m._om:/“u

sheq oawnuny

0sz

008

0SL
000'T
0S2'T
00S'T
0SL'T
000
052
0052
0SLT

000E

?1eydsoydoyrio

0SZ'E
00SE -

/8w wnpe)
7/ 8w N eluowwy |[e30L

1/8w

0007 -|

0SL'E

159ndeH
1oy G Hd
03 Ajipioy

syun Hd €°0 -/+ €' 9 10d1ds

0S

1/8w  wnisausey

............. 00z
,,,,,,,,, P e 4 s ]
e 008
+ 0s8
~ 7osa4 w08 _ 1 006
s 3auIn 10z |
_ppvo= [T 056
e e e e A o I I 000t
- [ w 'J ~ o w N - o
® 8§ E 8§ 5 ¢ B B B R ®B R 8 &8 28 F &

SINOH SwipuNy

ajeydsoyd- oyro—e— paajossiq - (D) wnje) —— pan|ossiq - (BIAl) winisauSe|A —s—

LTOT Y24BIA T O3 YdIeN €

XIIAI P12y duoydsoyd / dunyding josuo) Hd sn3iy - €T |elL

dnoun Suiphay uLlInn

18foad a.nuelnl Annod jo uonsedia 21qo Ry STOZ 4a1dV Ansaio4 pue aunynoudy eraqg|y

Page 126

Revised Jan 2015

ACIDF



2 1eydqs|x’(T UOISIDA) JUBLIINU pue BWIUNI €T S|BLL
\[20x3\1josoN\Bulweoy \ereqddy\ineda) aiew\s1asn\:D

shkeq awnuny

V]
0
<8
- 0T
- ST
-0z 5
)
T4 3
- 0€ m
=
= - S€
=2
2 =
F0 = - op =
838 o
m ew r S 9
) 7 w pe 3
z "2 s % 8
F=20 8
g8 - s S
®q3 a
370 c
@ = 1sanieH 09 2
=3 104 G Hd <
S B e i IR 89 - |
i 01 Aipioy ]
L T 0L E]
a} w
ST - SL -
‘ 3
— " = 1 08
“ _ P - S8
\ ! ‘0s @4 wd 008
||||||||| Jpgauin 10z T 06
PPV 0=1
el - 66
‘v
P70 I S T SR S R S o S . A S S 00T
o »
SINOH dwiuny
N Se 91elHN + dMUN—— (N Se) 21edUN—— DI Ag N se 21N panjossiq - (UIAl) asauesuep—e— (D3) ANAONPUO) —=—  oOljey uondiospy WNIPOS—w— PanjossIq - (94) U |=e—
LTOT Y248 N T 03 YdIe\ €
_l spun Hd €0 -/+ € 9 ui0d1as XIIA pY d1oydsoyd / dunydng joxuo) Hd sndiy - €T [elL

dnouap SuipAday uaInN

19[0ud dinue| Anod o uonsadia 21qolay STOZ 4A1DY

Ansaiog pue aanynoudy eusqly

Page 127

Revised Jan 2015

ACIDF



T Heydqs|x’ (T UOISIaA) JUBLINU pue dwuNa €T S|eu L
/_muxm/tcmo._o__z/mc_Emoz/ﬁmn_mn(ﬁ.zmmw_AEmE/&mm:/d

she@ awpuny

o
SINOH dwiuny

£TOT Y2IBIA 7T 03 YdIeN €
r spun Hd €0 -/+ €9 wiodias XIIAl Py duoydsoyd / ounyding |013uo) Hd sn3iy -€T |elil

z i ot 6 8 L 9 5 v € z T 0 .
0t ———F——+ -t 4
Dmmmm e
! : 00s
1 /
000t | 1 - \
e s 000°
1
1
"SRR . st WS AU SN IOV SHS_— 005
1
| 000°
E| (IS —
000 | 1
— v
1 005° s
: -+
'y - , o
_, oo ! - :
) 159nIBH =
p ) I 1 3
§ic .| | M@ i D
GE S H 0S8 e SHAG 3
£Z8 s 1 Appoy . &
g P 1 oooy
20 ‘ 1 o
3 wAY 0009 - i . 8
a@88e 1+ o005y &
Tooa = £
~ 0
>33 ! 2
g=Z oo _ L 000's @
o= 0 ' <
w. |
: - 00s's
0008 | |
;
- 1 - 0009
6 | “ '$0s 91 w3 008
00 L Jey3auIn10Z || 0059
PPV 0=1
e S — S ot + + + t + ————+——+ 000°L
000F Y s 2 0N R B 8 E B & £ B E B & ® R 8 & 8 ® 8 °
& & 1y b4 8 ® o f 2 8 & 0 S 8

(v0S) @184INS—— (£0DBD se) ssaupueH |e10l —w— (£008D se) |ejo ‘Ajuiiey)|y —— (pajejnoje)) saL—=— panjossiq - (eN) wnipos—e— PaAjossIQ - (X)) WNISSeI0d —+—

dnoun Juiphiay uLINN 10foid inuepy Aynod jo uonsasia 21qolay ST0Z 4410V

Ansaio4 pue aunynoudy eysq|y

Page 128

Revised Jan 2015

ACIDF



T ydeio se3alAl panjossia Aiseq gs|x’(T UOISIIA) JUBLINU pue dnuUNI €T S[el]
\[@ax3\yjoson\Surweoy\ereaddy\)nesajalew\siesn\:d

sheq awiuny
[4) i (W) 6 8 7 9 S v € z T 0
- — i . b - . | - 0
0 i | —t — I : | . — —
[ s il | : ; me———— i : ; )
00T + 1 T : i 13 R e P :
S | 1 : / : i H i i )
00z 1 1 : \ : - m 1. oo
! ! ; h ; ;
00€ 1 1 C H
1 1 ;
ooy 1 1 i 0002
P 1
00S + 1 1
i 1
> " " 000°€
00L + 4 I
ol 1
008 + 1
P 1 000y
006 + | 1 1/8w 3N
Foa 1S9nJeH i
000'T f i : i i
/8w e I “ 104G Hd \_ : : - ” iy
00T‘T 1 01 Ajipy | i : | m L 000's
[ 1 1
/3w d oozt i 1 /3w eN
1 1
00E‘T - - 0009
| | /8w s
00Vt + i
. 1
00T |y T 0002
1
009T + 1
1 1 = — -
00LT T I ; paiyipioe Ajpysi| uayy [ssewolq i .
008'T I I { %56 < Senowal] paldid wrigy'o ale sajduies ¥ 0008
T 1 :
006t + _l b e ; s|e1d|Al ,paAjossIq Alised,, paJapisuod 3¢ ued eleq i
i T o= v A 2 I, podpo b Gy P S 000%6
T T o - T T R A
SINOH awinuny
wnpje)—o- snosoydoyd winisauge|n winjssejod—— WINIPOS —#— ANYNG —o—
1 ydess SINdDI DHD Aq S|eIBIAl B]qeIRINE  LTOT Y2IBIN #T O3 YIBN €
syun Hd €°0 -/+ €'9 W0d1as XAl pPY duoydsoyd / ounyding j013u0) Hd snday - €T [eliL
dnoun Buiphoay LNy 21e359910 2.NUE A1nod 199(01d 9T0Z STOZ 401DV Ansaio4 pue ainynondy epaqy

Page 129

Revised Jan 2015

ACIDF



z ydeuo se3a|Al panjossia Ajise3 gs|x (T UOISIAA) JuSLINU pue SwiuN €T sjen1\[29x3\30s0.01A\Suiweoy\ereqddy\ineda| dsew\siasn\:d

sheq awnuny

(4 it ot 6 8 L 9 S 14 € z T 0
0 +— .l—||||.lL|.l|l||| —— 'y | it 1 e B .4 1 l 1 00°0
1 — T 7 7 i ]
1 : <
ot + 1 | r S¢0
1
1 1
I
oz + , 1 - 050
1
r 1
1 1
0€ + 1 1 - SL°0
b 1 1
i 1
ov - 1 ! - 00T
1 1
L _ 1
0S - 1 1S9AIBH “ A
1
1/8us g | MED 1
0g 1t b OVMIPIY g ot NSw @
1
Nsw uz 1 !
Jw o
oL : g N W
1/8w 94
/ ! 1/8w no
08 - 00T
/8w up : 1
[ 1
1
06 + 1 : see
1
| =4 b F
! 1 0S4
00T + I 1 payipioe Apys uayy ws 008 ppe - 08T
_u T . | [ssewolq %56 < saAowal] patalid wrigy 0 2Je sajdwes 0=1
otT _ |39 , PeAjossid Alise3,, paiapIsuod aq ued ejeq - r SL'T
ozt ——t——p——p— et e} e FEE ey ——— 00°€
SANOH awnuny
uodI|IS—— QUIZ—¥— UOU|—— 9saue3ue|p —e— uoJog—— wnuapgA|oA —v— Jaddo)—m—

suun HA €°0 -/+ €9 wiod1as

Z ydein SINdD1 DU A SIEIBIAI B|GEIRINE £ TOT YIBII T 03 YDIBIN €

XIIA PV duoydsoyd / sunyding jo.yuo) Hd sndiy - €T [eML

dnoun Suiphaay werny

a1e159810 a4nueAl Anod 19foad 9T0Z STOT 4AIDY

Ansaio4 pue aanynody ereqy

Page 130

Revised Jan 2015

ACIDF



 MBYDXS|XJUBLIINU pue awijuns €T S|er L
\ET [BLL\ST ‘bT ‘€T ‘2T SleuL auoydsoyd pue suaydins\eleq pue s,ydeio\LT0Z ‘9T0Z ‘STOZ 4QIDV\UMON 2D T\2AUP X plo\inesa) aiew\n\so0aAW\vOO\\

T

sheq awnuny

(4}
0
000°T -
000Z |
000°€ -
@
S
(=]
o,
S 000'% |
o
2
oq
[] /,
S 000s -
o
o
3
o
=
Q. /4
3 0009
0
~
~
000°L -
0008

S ——————

1SoAleH
105§ Hd

i |
1
1
1
1
]
1
1
1
1
1
1
1
1
| o1 Auppy
— s

1

1

1

1

1

1

1

Posad4 wdoos |
Jedaun 10z i

88¢

9LT +

(ao4) puewaq uadAxp |ea18o|olg—u—

82T

|
t
N
[y
[

0T

6T

08T

89T +

(a0D) puewaq uadAxp |ed1way) ——

spun Hd €°0 -/+ € 9 lod1as

aeSaup L
| 15 PPY
” Ew auIp i
| 10T PPY
! 1egauip
m 1S PPY
R pEE e e e ——t ¢ ettt
= = - = = © o ~ @ Fy w N = o
a 2 @ N ) o I N =] o - EN N

SINOH awuny

£LTOT Y21BIA #T O3 YdIBAl €

XiAl Y duoydsoyd / ounydng joiauo) Hd snsay - €T [eu)

000s

0000t

000°ST

- 00002

000'sZ

000°0€

000°SE

00001

7/8w puewaq uaSAxg |ediway)

dnoJg Suipphray uslnn

199f04d ainuepy Azjnod Jo uonsadia 21qosRy STOZ 4dIDV

Ansaio4 pue aanynoudy eyaqpy

Page 131

Revised Jan 2015

ACIDF



Trial 14

sfeq swnuny

44 x4 0z 6T 81 LT 9T ST VT €T 4 1T ot 6 8 L 9 S v € 4 0
v 4 . p B— A 4 _ i
uoneqijes sasnbai dooj
T juawinnsuy d|q| b a.e sanjen af op fr
M r 0T
-} Buimes ySiuiano Jaije 3unuedIP S)Nsal 1soq
= ST
1saAJeH 01 Jolid Ajpy Jedauin o0z
PpPY r ot
0=1
9 -
o
3
- °
m
i g
L 110~ +or £
7~ 90/ Yosad ws proT ®
Hd A e PPy 3
= 7 00Z U o0 il sy o
sy LT =1
37 110 P as
‘.ylaa\ 8 4T 05
3 ™90/
! S T
8 > 007 - o 110 00y I 427 900/ 154
4 a0l fopieg 1 i
94 00/ .56 18 shep g uonezunalseq uagoyied 9 mwﬂxsqxu\ﬂﬂ\ 2
3 q 09
€0 -/+ €918 Hd p|oy 03 N ddnuew % 1ad Py 8 29T~ 7" 00/
’ . g9 3
6 - [IM/3 HOPHN T : HOM 230 3 Zv'ST @
[ YOS*H €T 03*0d°H £ 10n/loA] J0 1 €T “xoudde isualy Hd -
S oL
@ 1811e N A1Q %ET Suipeot loioeasolg h*nc‘“
weomue W 002 weonue Jw 00z
1025~ V9o 1048~ " on  wdigs\m 1028 oA Se— 10 W 00Z PPV ‘o w00t ppy | 54
s19)] 09€ U Jonbrq Yo SIYTL=13 Saygy=1
O.__u_IA,,._._._.____._.__.._4____.JP_A___._________________,____.__,_,,_._i__,__.A._A____<<___Ow
i s S BS BB .V.V.V.V.V.VVC»EEC:SSESSC«ESseisszzzzzZZZZZZZZZZZ.LT—.L.L-LT—T_T-T—.I_T—T_T—T:LT_T-GGSI.I.QQS PWWNEEROO
wa%MW%m%muwwxwm&unmwmm%%muu%wmwW%%nﬂummﬁ%mwmw%m%wwuammw%m%mw_%w%mw%uww.mwwgovszsovwzn,ovsz
SINOH awinuny
(Joadjuer ‘wiag—u— paeng dwa) —e—
LT0T |4dY ¥ 01 Y21 §T
syun Hd €0 -/+ € 9 3ul0d1as XIAI POV dmoydsoyd / aunyding josiuo) Hd snday - T eyl

13foad Juiphoay Juann

18a(01d dinuepy A13nod Jo uonsesia 2140y 9T0Z ‘STOZ 4ADY

Ansalo] pue ainymudy eyaqy

Page 132

Revised Jan 2015

ACIDF



€ MBUDXS|XRIeq Y [BHL

\ST 'PT ‘€T ‘2T s|etL ouoydsoyd pue suaydins\eleq pue s,ydeio\/T0Z ‘9T0Z ‘STOZ 3AIDV\YHON D@D T\2ALP X pjo\ynesa|diew\N\s20aAN\VOO\\

sheq aswnuny

o
8 a
8 =
2o
O, -
L > 5
a8
32%
3 %
32°% ooso
=3 05L'9
@ 3 000
~d@  0STL |
= 00SZ -
0SL'L
000°8
052'8
005'8 |
05L'8 |
0006
0526
0056
0SL'6 -

03 Ajtppy

1sonJeH
104
S’ Hd

Ad N se eruowity | 21eydsoyd- oyLO—e—

PO S PO SR PRSP (NPWR GO PR (U PRSP S SR PURTRIUS SN (SPE S U U PSSR S SR SRS S
g B OH ODB W W W W W W WWWNNNDNNNRNDNRRB B B2

N OB WN RO ® N u N = w 0 o u w
ESCEERE8ENEEERESERITRNSRERREBREER

SINOH awnuny
panjossiq - (eD) wnjoje) ——

LT0T [HdY ¥ 01 YdJe\ T

- o0t
1 ost
00z
0sz
oo€

/8w wnisausep

008
058
0s°4 w3008

JeySauin 10z

006

056
000°T

panjossig - (8IA1) winisauge|n —s—

suun Hd €°0 -/+ €' 9 10d1ds XIN POV d1oydsoyd / aunydng jo43uo) Hd snday - T [erl

dnoun Suiphoay Jusriany

199044 aanuelp A13nod Jo uonsadia 21qosy STOZ 41DV

Ansaio] pue aanynousdy eyaq)y

Page 133

Revised Jan 2015

ACIDF



Z Meyoxsixeled 1 (ML
\ST ‘vT ‘€T ‘2T S|erL o1oydsoyd pue ouaydins\eyed pue s,ydeio\LT0Z ‘9T0Z ‘STOZ 4AIIV\YHON 20D T\SAUP™ X Plo\3nesa) 21ew\W\s20aAN\Y OO\

shkeq oawinuny

L

" €1 z 1T ot 6 8 L 9 S v € z T 0
7 1 — ; , =g 0
I : | o
“ m—t . E
; + st
1 + 0t
1 sz
1 - 1 0€ -
| 1 S€ ]
! "
1 o + ov 3
1 T sy 3
| - o5 -
E| —
z E
=5 | + 09
- 1 E
& o Is
PR M_ [ 9 m
g@ 3 oL 2
B T s T
> 3 s & BN | S (e S S i » 0
N 08 > =
ER s8 )
- 1 o
® g 3 06 B
3 79, . 56 €
qhw = r 1S9AIeH =
= @ sz i | - 00T E
) [ 104 3 i i i ] )
—— + sot <
=L S5 Hd A ,
1 A ¢ + ott 3
i 01 Ajipo
P Hhpoy Lgnn 2
A S - - i I S - SRS S TSN VEESN e s e b, |
| Of 1 + ozt =
1 1 Y4 3
1 1 0€T
- e e B : - seT
SE T - JeyFauin 10z 4 ovt
PPV 0=1 Sv1
i 0sT
| : - 85T
or RPN (ST SO G ST SVI S S R i A A ST SR SRR s e B e S s 1 4
v U B B BB BOA D W OW W W W WWW W N NNDNNDNRNNR R R R R R w 00 N O w N B O
&5 8 88 & P B8 828 gEeREelREsRER838RREERg® >N &8 XK
SINOH dwnuny

N SB 91JUN + DIIUN——

panjossiq - (UIA) @saueBuely —e— (23) Auanonpuo) —m— PaAjossIq - (94) U0 ==

LTOZ |MdY ¥ 01 YaleN T
suun Hd €°0 -/+ € 9 3ulod1ds

XIAI P12V d1oydsoyd / ounyding josuo) Hd snday - T |ell

dnoun Suiphiay yusnn

8foid anuey Aynogd jo uonsasig 21qolay STOZ 4a1DV Ansa104 pue aunynonsy eyaqpy

Page 134

Revised Jan 2015

ACIDF



7/8w (€00eD) ssaupieH
Jw / Sw spijos panjossiq [e0L

/3w 3eyns
€00V se [ejoL Ajuleyy

she@ awnuny

1

1

|

1

1

1

1

I 1sanleH
]

1 104
1 GHdo}
| Aoy
1
1
I
1
1
1
1
1

IPTLL
w W
g§88

T
EY —

2

oz —
TLE
09€E -

1
8288 & &
® o & N O ®

95

syun Hd €0 -/+ € 9 I0d13S

8VE -

9€E -

f——ttt+—+
Jeydauin 10z 1
| .
| PPV 0=1
ISR /S (e P P T e R S p | t t t U t + + + | T R i peao S g g
W W W N NN NNDNNNRR B B |2 B B 2 O N O A W N PO
B RERYRYERBREERRRERERERBERRER
SINOH awiuny

(¥OS) MeJNS—— (E0DED SB) SSAUPJeH [BIOL—+— (£0DED SE) [e101 ‘ANul[e)|y —— (Pa)e|ndjeD) SAL—s— PaA|ossIq - (BN) WNIPOS—e— PaAJossIq - (3) WiNIsse}od ——

LT0T |Udy ¥ 01 YoIe\l T
X1 p1oy o1oydsoyd / aunyding josuo) Hd snSay - T |eul

00s

000°T

00S‘T

0002

00SC

000°s

00S‘E

000y

005y

000°S

/8w wnipos  7/8w  wnisselod

00S°S

0009

0059

0002

10load Suiphoay Jusnyg

1aload aanue Ajnod jo uonsadig 21004y 9TOZ ‘STOZ 4AIDY

Ansaioy pue ainynoudy exegy

Page 135

Revised Jan 2015

ACIDF



 HeydXs|xeleq v (et
\ST ‘T ‘€T ‘2T slerdL ouoydsoyd pue ausaydins\eieq pue s,ydess\L10Z ‘9T0Z ‘STOZ 4IDV\YHON 20D T\3AUP X" pjo\inesa|-a1ew\W\s20aAN\YOD\\

sheqg wE_a:rx

a4 1T 0z 6T 8T LT 9T ST vT €T [4” T ot 6 8 L 9 S v € T T 0
0 PR ' et b+ | — " 10
(T o i 1 .
- 1
1 ! .
1
1 _ ._mm.uc_>._o|~ L o00's
1 ! :ppY 0=1
000'T {1 i
[}
NG
"4 i 0000T
\ i
0O
000z 1| 2
| ; 3,
i 000'ST g
w 1
=) 1 o
S 1 159AIRH | =
g 000 | 10} - 0000z 8
s i §'S Hd &
3 ! 01 Ayipy 3
o8 1 | i 8
] A PSP TEaRN o H o
3 i - 000'sT
& 000y | m
m ~
5 | ool
(=%
3 000°0€
[T}
o
L 4
000's , 1
s 000'S€E
"0s24 w3 pr0T
PPY
sy LT =1
0009 +,n_“.“““__LI.LIT__‘_il.lTFTr_TT.IT._ITrT_",_‘»,»,_,_‘,_‘___n_n,_,__““v“;___.__il.l.oco_cc
S BB BEEEBEEYBE e EESREREEEEEERERERNBaRRE
SINOH swiiuny
(gog) puewaq uadAxQ |ed18o|olg—=— (a02) puewaq uadAxQ |ed1wayd—e—
£T0Z |WdV ¢ 01 YdJe T
syun Hd €70 -/+ € 9 ul0d1ds XIA| PRY d1oydsoyd / sunyding jos3uo) Hd sndiy - ¥T [euL
dnous SuipAiay uLLINN 100f04d dinuep Anod jo uonsadiq 219042y STOZ A1V Ansaio4 pue ainynoudy eyaq|y

Page 136

Revised Jan 2015

ACIDF



Attachment 5 — Nutrient Analysis of Specific pH Agents

AAAFUO@%N/{OS)/S PH CJn'{M/ A 5(’;1-}& I VOV/IQ/ ﬂ3 Pa‘f : 4Hz 504 Page 9
R Kot i {44 oH

PIBIR

Laboratories Inc. Certificate of Analysis

Sample ID and Parameters Measured Result De:ie;:lon Units 2::[’;2; Test Method | *DF AnZT;:ed Note
PBR ID: 17-WY-08
Client ID: Trial 13 Sample 8 2017/03/14 8:30
Matrix: Poultry Manure Digestate
Chloride by IC
Chloride (Cl) 831.20 0.50 mg/L 10ml Prot#1412 102 170316
Nitrate as N by IC
Nitrate (as N) <0.1 0.1 mg/L 10ml Prot#1412 10? 170316
Sulfate by IC
Sulfate (SO4) 1997.80 0.50 mg/L 10ml Proti1412 10* 170317
Nitrite as N by IC
Nitrite (as N) 3.65 0.10 mg/L 10ml Prot#1412 107 170316
Nitrite + Nitrate as N 3.65 0.10 mg/L NA Calculation
Ammonia as N by IC 4391.64
NH4-N 0.70 mg/L 10ml Prot#1410 107 170321
Dissolved Metals by ICP-OES
Calcium (Ca) - Dissolved 227640 | 050 mg/L 20ml | Prot#1420 | 10” 170316
Iron (Fe) - Dissolved 41.81 0.05 mg/L 20ml Prot#1420 10" 170316
\ jum (Mg) - Dissolved 519.76 0.30 mg/L 20ml Prot#1420 10"t 170316
Manganese (Mn) - Dissolved 9.35 0.01 mg/L 20ml Prot#1420 10* 170316
Potassium (K) - Dissolved 2265.62 0.30 mg/L 20ml Prot#1420 10? 170316
Sodium (Na) - Dissolved 441.41 0.10 mg/L 20ml Prot#1420 10* 170316
Total Hardness (as CaCO3) 7822.01 5 mg/L NA calculation NA
Extractable Regulated Metals (Al, Ag, As,B,
Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Please see sublet
Mo, Na, Ni, P, Pb, S, Sb, Se, Si, Sn, Sr, Ti, Tl, report attached.
U, V, Zn)
pH, Conductivity and Total Alkalini
pH 5.22 0.10 pH 50ml Prot#1401 NA 170314
Conductivity (EC) 79.2 0.20 mS/cm 50ml Prot#1403 10 170321
Bicarbonate (HCO3) 435.0 5.0 mg/L NA calculation NA
Carbonate (CO3) <5 5.0 mg/L |, NA calculation NA
Hydroxide (OH) <5 5.0 mg/L NA calculation NA
Alkalinity, Total (as CacO,) 356.6 5.0 mg/L 50ml Prot#1405 10? 170321
p-Alkalinity <5 5.0 mg/L NA Prot#1405 NA
TDS (Calculated) 8597.66 5.0 mg/L NA calculation NA
lon Balance 53 % NA calculation NA
Sodium Adsorption Ratio 2.20 NA calculation NA
Ortho -Phosphate 14435 0.1 mg/L 50ml Prot#1421 10° 170320
Biological Oxygen Demand (BOD) 1356.0 20 mg/L 0.5ml Prot#1422 NA 170316
Chemical Oxygen Demand (COD) 5600.00 3 mg0o2/L 2.5ml APHA 5220C 10?2 170321

*DF = Dilution Factor used for analysis

o

%fs[a[/ it ;

i Approved by: !
Vaishalli Girdhar (Analyst) Dr. Rajeshwar Singh, Director Laboratory Operations
Date: March 23,2017 Date: March 23,2017

9960 — 67th Avenue, Edmonton, Alberta, Canada T6E OPS Phone: (780) 450-3957 Fax: (780) 450-3960 Website : www.pbr.ca E-mail: pbr@pbr.ca
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AAAF 160907-01 (16-BMG-03) 7/ A a/g /0 // b <t A/ 5 04. ? N o
§ Ha ( 4 ( ]L.
: @ ro/ A Qe n
. Call Toll Free: 1-866-450-3957
PIBIIR j
LAliorativies HE Certificate of Analysis /’8/ /’/4_ 0// Base /4 je 7
Sample ID and Parameters Measured Result De:ﬁ: :10" Units 2:;:23 Test Method *DF Anl:;?;zee d Note
PBR ID: 16-8BMG-03
Client ID: Quarantine Tank sample 6
2016/08/30 9:05
Matrix: Greenhouse water
Chlaride hy IC
Chloride (Cl) 1121.00 0.50 mg/L 10ml Protfi1412 10? 160831
Nitrate as N by IC
Nitrate (as N) 40.5 0.1 mg/L 10ml Prot#1412 107 160831 ‘
Sulfate by IC ‘
* Sulfate (SO4) 28746.00 0.50 mg/L 10ml Prot#1412 10° 160831
Nitrite as N hy IC
Nitrite (as N) 24.20 0.10 mg/L 10ml Proti#1412 107 160831
Nitrite + Nitrate as N 64.70 0.10 mg/L NA Calculation
Ammontia as N by IC
NH4-N 7109.00 0.70 mg/L 10ml Protit1410 107 160902
Dissolved Metals by ICP-OES
Calcium (Ca) - Dissolved 2171.63 0.50 mg/L 20ml Prot#1420 10’2 160831
Iron (Fe) - Dissolved 34.51 0.05 mg/L 20ml Prot#1420 10! 160831
Magnesium (Mg) - Dissolved 633.31 0.30 mg/L 20ml Prot#1420 10 160831
Manganese (Mn) - Dissolved 42.15 0.01 mg/L 20ml Prot#1420 10* 160831
Potassium (K) - Dissolved 2449.78 030 | mg/L 20ml Prot#1420 107 160831
i|sedium (Na) - Dissolved ; ' 560.71 0.10 mg/L 20ml Prot#1420 10? 160831
Total Hardness (as CaC03) 8025.65 5 mg/L NA calculation NA T Houane
pH, Conductivity and Total Alkalinity 30 Aug 28,41
pH 6.13 0.10 pH soml | prow140i | NA 160830 |5, 6~ 4 4.
Conductivity (EC) 95.47 0.20 mS/cm 50ml Prot#1403 NA 160831 |&57.6° ST
Bicarbonate (HCO3) 754.0 5.0 mg/L NA calculation 10" 160906
Carbonate (CO3) <5 5.0 mg/L NA calculation NA 160906
Hydroxide (OH) <5 5.0 mg/L NA calculation NA 160906
Alkalinity, Total (as CaCQ;) 618.0 5.0 mg/L 50ml Proti#1405 10 160906
p-Alkalinity <5 5.0 mg/L NA Prot#1405 | NA 160906
TDS (Calculated) 36321.67| 5.0 mg/L NA calculation | NA
lon Balance 45 % NA calculation NA
Sodium Adsorption Ratio 2.7 NA calculation NA
Ortho -Phosphate 1199.1 0.1 mg/L 50ml Prot#1421 10 160902

*DF = Dilution Factor used for analysis

@,(m/' %Mfe Zﬂa//zﬁ 4, 4/ Q)(W

o

pproved by:
Valshalli Girdhar (Analyst) \/ }77 4 fi.r Dr. Rajeshwar Singh, Director Laboratory Operations

Date: Sept 7, 2016 Date: Sept 7, 2016
9960 — 67th Avenue, Edmonton, Alherta, Canada TGE OP5 Phane: (780) 450-3957 Fax: (780) 450-3960 Website : www.pbr.ca F-mail: phr@phr.ca
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Alberta Agriculture and Forestry The ACIDF Project Nutrient Recycling Group

Zriad €

ROUTINE WATER - FILTERED (WATER)

UNITS TRIAL 6DECANT Maxxam Job Number: B615638
Runtime Days 33.9 Report Date: 2016/03/09
Runtime Hours 813.0
Calculated Parameters Maxxam ID ] OF0794
Anion Sum meq/L meq/L 770 Sampling Date 2016/03/01 10:30
Cation Sum meq/L meq/L 520
Hardness (CaCO3) mg/L <0.50
lon Balance N/A 0.67
Dissolved Nitrate (NO3) mg/L <4.4 //3 P04 P /.J
Nitrate plus Nitrite (N) mg/L <0.020 _/'
Dissolved Nitrite (NO2) mg/L <3.3
Total Dissolved Solids mg/L 44000 G) n -}YO{ A Se nis

Misc. Inorganics

Conductivity mS/cm A/ // p d /‘/

Anions

Alkalinity (PP as CaCO3) mg/L <10 (9)

Alkalinity (Total as CaCOj mg/L 7000 (9)

Bicarbonate (HCO3) mg/L 8500 (9)

Carbonate (CO3) mg/L <10 (9)

Hydroxide (OH) mg/L <10 (9)

Dissolved Sulphate (S04)] mg/L 1300 (9)

Dissolved Chloride (Cl) mg/L 1100 (9)

Nutrients g/‘Offﬁdélr Zaaﬂ{ﬂﬁ
Dissolved Nitrite (N) mg/L <1.0 (9)

Dissolved Nitrate (N) mg/L <1.0 (9) é 4 ( A/y MA/‘Y /7/4/“1/'{

Lab Filtered Elements

Dissolved Calcium (Ca) mg/L <30 %7(”[ Bro% (mdﬂu/f -+ %7%//’/

Dissolved Iron (Fe) mg/L 0.83 ZI' e
Dissolved Magnesium (Mg)| mg/L <20 //,Z Z' 5[/
Dissolved Manganese (Mn)| mg/L <0.40 : 7/74‘?/%‘_{.
Dissolved Potassium (K) mg/L 1500
Dissolved Sodium (Na) mg/L 300
RESULTS OF CHEMICAL ANALYSES OF WATER
Maxxam ID OF0794
Sampling Date 2016/03/01 10:30
Demand Parameters
Biochemical Oxygen Deman| mg/L 380 (30)
Total Chemical Oxygen Dem| mg/L 9500 (14)
Misc. Inorganics
Conductivity MS/cm mS/cm 32.0
pH pH 6.47
Anions
Dissolved Fluoride (F) mg/L 0.32
Total Ammonia (N) mg/L mg/L 6500 (29)
* Orthophosphate (P) mg/L mg/L 8800 (29)

\\GOA\MyDocs\M\marc.legault\old_x_drive\1 CDC North\ACIDF 2015, 2016\Graph's and Data\
Page 1 of 1 Nutrient Profile using H3PO4 as pH Control Agent.xIsxAF data Result (1)
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; . ST / = i
AAAE 16UY0 /-0 (16-BMG-05) 5 ﬁ) " K /4 o K /q A/ 03 P H Page |
Call Toll Free: 1-866-450-3957
PIRIR Control Agent
Lahoratarles Inc, Certificate of Analysis rijro 3 €n
SamPle ID and Parameters Me,ashred Result Deltle’: ::0" Units 2::'32: Test Method *DF An[:\::e d Note
PBR (D: 16-BMG-05
Client ID: Nutrient Stock Tank sample 9
2016/08/30 9:10
Matrix: Greenhouse water
Chloride by IC
Chloride (Cl) 1233.80 | 050 mg/L 10ml Prot#1412 107 160831
Nitrate as N by IC
* Nitrate (as N) 7523.65 0.1 mg/L 10ml Protfi1412 10° 160831
Sulfate by IC
Sulfate (SO4) 1735.10 0.50 mg/L 10ml Prot#f1412 107 160831
Nitrite as N by IC
Nitcite (as N) 3.83 0.10 mg/L 10ml Prot#1412 107 160831
Nitrite + Nitrate as N 7527.48 0.10 mg/L NA Calculation
Ammonia as N by IC
NH4-N 5882.33 0.70 mg/L 10ml Protit1410 10* 160902
Dissolved Metals by ICP-OES
‘| Calcium (Ca) - Dissolved 912.97 0.50 mg/L 20ml Prot#1420 102 160831
Iron (Fe) - Dissolved "13.25 0.05 mg/L 20ml Prot#1420 10 160831
Magnesitim (Mg) - Dissolved 395,50 0.30 mg/L 20ml Prot#1420 10? 160831
Manganese (Mn) - Dissolved 20.44 0.01 - mg/L 20ml Prot#1420 10?2 160831
Potassium (K) - Dissolved 2295.90 0.30 mg/L 20ml Prot#1420 1072 160831
- Dissolved 66803y | 0.10 mg/L 20m| Prot#1420 10? 160831
Total Hardness (as CaC03) 3903.98 5 mg/L NA calculation NA -Ln HO\JS e
PH, Conductivity and Total Alkalinity Bedvg )2 &4
pH 4.86 0.10 pH soml_ | prot#i401 | NA | 160830 |4 ¢ 4.51 [
Conductivity (EC) 82.94 0.20 mS/cm 50ml Prot#1403 NA 160831 |57 70
Bicarbonate (HCO3) 141.5 5.0 mg/L NA calculation 10* 160906
Cathonate (C03) <5 5.0 mg/L NA calculation NA 160906
Hydroxide (OH) <5 5.0 mg/L NA calculation | NA 160906
Alkallnltv; Total (as CaCO,) 116.0 5.0 mg/L 50ml Prot#1405 10* 160906
p-Alkalinity <5 5.0 mg/L NA Prot#1405 NA 160906
TDS (Calculated) 40631.97 5.0 mg/L NA calculation NA
lon Balance 57 % NA caleulation NA
Sodium Adsorption Ratio 4.7 NA calculation NA
Ortho -Phosphate 1280.5 0.1 mg/i. S50ml Prot#1421 10 160902
*DF = Dilution Factor used for analysis I
(10
\'4‘5{%{(:",‘/ e -
¥ Approved by:

Vaishalli Girdhar (Analyst)
Date: Sept 7, 2016

Dr, Rajeshwar Singh, Director Laboratory Operations

Date: Sept 7, 2016

9960 — 67th Avenue, Edmontan, Alberta, Canacla T6E OP5 Phane: (780) 450-3957 Fax: {780) 450-3960 Website : www.pbr.ca E-mail: pbr@pht.ca
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Attachment 6 — Residual vs Decant Nutrient Bar Graphs
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Alberta Agriculture ACIDF 2015 Project Nutrient Recycling Group

and Forestry Poultry Manure Digestate
REGULATED METALS (CCME/AT1) - TOTAL
Maxxam ID NQ6759 NQ6760 [ [ | [
Category A Manure
Alberta Tier 1 Max. Conc. Within Product
Sampling Date 2015/11/16 09:00 |2015/11/16 09:00 <oil remadiation from Guidelines fo.r Com;.)o-st Quality PN
1340 Can. Council of Ministers of the
Environment, 2005
TRIAL3 TRIAL 3
UNITS |V Units [N Vall Unit: Not
DECANT RESIDUAL alue |Units |[Notes alue nits otes

Low Level Elements
Total Cadmium 0.92 13 ug/L 1.4 mg/kg 3.00 |[mg/kg
Elements
Total Aluminum 0.46 13 mg/L
Total Antimony (Sb) <0.0024 <0.0024 mg/L |20 mg/kg
Total Arsenic (As) 0.011 0.014 mg/L |17 mg/kg |inorganic 13 |mg/kg
Total Barium (Ba) <1.0 1.7 mg/L 750 mg/kg |non-barite
Total Beryllium (Be) <0.0040 <0.0040 mg/L |5 mg/kg

hot water
Total Boron (B) <2.0 <2.0 mg/L |2 kil
Total Calcium (Ca) |58 2000 mg/L

total
Total Chromium (Cr) 0.013 0.20 mg/L |64 mg/kg |[hexavalent0.4] 210 |mg/kg

mg/kgl
Total Cobalt (Co) 0.014 0.031 mg/L |20 mg/kg
Total Copper 0.85 3.5 mg/L |63 mg/kg 400 |mg/kg
Total Iron <6.0 29 mg/L
Total Lead (Pb) 0.0016 0.039 mg/L |70 mg/kg 150 |mg/kg
Total Lithium (Li) <2.0 <2.0 mg/L
Total Magnesium <20 360 mg/L
Total Manganese 0.85 23 mg/L
Total Molybdenum |0.10 0.074 mg/L |4 mg/kg 5 mg/kg
Total Nickel (Ni) 0.076 0.27 mg/L |50 mg/kg 62 mg/kg
Total Phosphorus 1600 3000 mg/L
Total Potassium (K) |530 540 mg/L
Total Selenium (Se) |0.019 0.035 mg/L |1 mg/kg 7 mg/kg
Total Silicon (Si) 17 22 mg/L
Total Silver (Ag) 0.00054 0.00078 mg/L |20 mg/kg
Total Sodium (Na) |130 130 mg/L
Total Strontium (Sr) <2.0 2.6 mg/L
Total Sulphur (S) 170 160 mg/L
Total Thallium (T1) 0.0014 0.0052 mg/L |1 mg/kg
Total Tin (Sn) <0.0040 <0.0040 mg/L |5 mg/kg
Total Titanium (Ti) 0.045 0.33 mg/L
Total Uranium (U) 0.0044 0.092 mg/L |23 mg/kg
Total Vanadium (V) 0.019 0.11 mg/L |130 mg/kg
Total Zinc (Zn) 1.6 34 (1) mg/L (200 mg/kg 700 |mg/kg
mercury inorganic 6.6 0.80 [mg/kg

\\GOA\MyDocs\M\marc.legault\old_x_drive\1 CDC North\ACIDF 2015, 2016, 2017\ACIDF\Final Report\
Page 1 offdal 3 Tier 1 and compost A Decant Residual and Regulatory Limits.xIsxDecant Residual from Result (5)
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Attachment 7 — Loss Due to Flocculation Agent
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Attachment 8 — Nutrient Stability Bar Graphs
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