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EXP Services Inc. (EXP) was retained by Rimrock Renewables Ltd. (Rimrock) to compile an Industrial Approval
Application (“the Application”) under the Environmental Protection and Enhancement Act (EPEA) for an approval to
construct, operate and reclaim the proposed Rimrock Biodigester Facility (the Project). The Application was
submitted to Alberta Environment and Protected Areas (AEPA) on June 9, 2022 (Application No. 001-484778).

On November 28, 2022, Rimrock received a Supplemental Information Request (SIR #1) from AEPA requesting
supplemental information required to proceed with review of the Application. Rimrock’s response was submitted to
AEPA on February 13, 2023.

Subsequently, on March 23, 2023, Rimrock received an SIR #2 from AEPA requesting supplemental information
required to continue technical review of the Application. Rimrock’s responses to SIR #2 are presented in Sections 2
through 10 (SIR No. 1 —SIR No. 9) of this report, along with supporting information provided as Attachments A — L.

The following Sections 1.1 — 1.5 provide important information and key context for Rimrock’s responses to SIR #2.

The proposed Project will be an “on-farm” biodigester facility which will be co-located with the Rimrock Cattle
Company Ltd. Feedlot (see Figure 2-2, Attachment C and Facility Renderings, Attachment B). The feedlot will be the
primary source of feedstock (livestock manure) for the facility, meaning the manure that is currently stored on the
feedlot will be transferred approximately 200 m — 300 m to the biodigester facility where it will be anaerobically
digested to capture odourous gases and produce renewable natural gas (RNG). Rimrock notes that the Rimrock Cattle
Company Ltd. Feedlot is currently operating under a permit issued by the Natural Resources Conservation Board
(NRCB) and that any AEPA decision regarding the proposed Project is independent of that permit.

Land surrounding the proposed Project site is predominantly agricultural. The Project site will be located within 10
km of four feedlots (including the immediately adjacent Rimrock Cattle Company Ltd. Feedlot and two within
approximately 5 km) (see Figure 2-1, Attachment C). The Town of High River is located approximately 5.5 km to the
east of the proposed Project. Industrially, Cargill's High River facility, a fully integrated beef processing facility
including slaughter, fabrication, rendering and hide operations, is located approximately 9.5 km northeast of the
Project and approximately 5.5 km northeast of the Town of High River. The High River wastewater treatment plant
is located approximately 11 km northeast of the Project and approximately 6 km northeast of the Town of High River.
The Foothills regional landfill is located approximately 7 km north of the Project; with Lafarge operations located
approximately 3 km to the east (see Figure 2-1, Attachment C).

The proposed Project will be in an area with existing baseline regional odours. Historical and ongoing complaints in
the region regarding odours are well documented, and the proposed Project location has known existing odours at
baseline that can be attributed to proximity to feedlots.

1.1.1  Regional Air Quality and Odour Monitoring

In 2022, the Calgary Region Airshed Zone (CRAZ) and Town of High River announced a partnership in concert with
AEPA to bring air quality monitoring to High River with one objective being the establishment of a baseline Air Quality
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Index for the area (High River, 2023). The NRCB has also installed a CTair unit at the same location as the CRAZ sensor
to measure additional air quality parameters specific to feedlots. The CTair unit will provide the NRCB with another
tool to help monitor and address odours related to the Rimrock Cattle Company Ltd. feedlot west of High River (NRCB,
2023). As stated in Rimrock’s response to SIR #1, Rimrock is open to cooperating and supporting a regional monitoring
program through the province, county, or other organization.

References:

High River. 2023. Air Quality Monitoring in High River. Accessed June 2023 at:
https://highriver.ca/community/town-services/air-quality-monitoring

NRCB. 2023. NRCB Installs Air Quality Monitoring Unit in High River to Help Assess Odours. Accessed June 2023 at:
https://www.nrcb.ca/news/post/nrcb-installs-air-quality-monitoring-unit-in-high-river-to-help-assess-odours

AEPA’s SIR #2 preamble states that Rimrock is required to consider the most effective demonstrated technologies to
minimize odour from the proposed facility. Rimrock has done this, as evidenced by the optimized facility design and
odour abatement technologies described in this SIR #2 response.

Importantly, as described in Section 1.4, the primary driver for the facility design changes described in this SIR #2
response has been feedback and concerns from Statement of Concern (SOC) filers, local landowners, and residents
of Foothills County about odour conditions in the region and the potential impact of the Project on regional odours.

The proposed Project is designed as a series of highly integrated components that will need to work together to
ensure efficient and cost-effective facility operation and construction, while minimizing potential environmental
impacts, such as odour emissions. Therefore, consideration of the most effective technologies to minimize odours
required a wholistic approach, which has resulted in notable improvements to the overall facility design.

Information on this optimized facility design (which is at a front-end engineering design [FEED] level) is provided
below and is intended to be reviewed in concert with Rimrock’s responses to SIR #2. An updated site layout and
facility plot plan showing the integrated facility design changes are provided in Figure 5-1A and Figure 5-2 respectively
(Attachment C). Conceptual facility renderings are provided as Attachment B. An updated overall facility Process Flow
Diagram and mass balance for the Project, based on current assumptions, is provided in Attachment E. An updated
Table 5-7 (Storage Tank Summary) and Table 5-8 (Summary of Material Staging Areas and Storage) from the
Application are provided in Attachment G.

For comparative purposes the previous site layout (SIR #1 response Figure 5-1) and the revised optimized site layout
(SIR #2 response Figure 5-1A) are shown below in lllustration 1-1. Table 1-1 provides a comparative description of
the optimized design changes along with concordance with Rimrock’s SIR #2 responses.

The optimized design has also resulted in a change in the Project footprint (see Figure 5-1A) with an area of
approximately 41.4 ha, compared to the previous area of approximately 39.8 ha. The gravel access road in the
northeast portion of the footprint has been shifted to the east to accommodate the solid digestate staging area.
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Table 1-1: Comparative Description of Facility Design Changes

Process Area (Figure 5-1A) Updated Process Area Description Concordance with SIR #2

1 - Freshwater Reservoir No changes have been made to the design of the Freshwater Reservoir. Refer to n/a
Section 5.1 of the Application for details on this process area.

2 - Feedstock Receiving and Previous (Application) design (Manure Blend Building): See SIR #2 response No. 1 for a full
description of odour abatement for

Staging e Approximate 30,000 sq ft. manure blend building containing 4 semi-open
this process area

manure blend tanks used to hydrate, mix, and heat manure feedstock prior to
being sent to anaerobic digester tanks.

e End dump trucks transporting manure from the adjacent feedlot would drive
into the manure blend building and unload manure directly into open blend
tanks.

e No odour abatement (filters) was proposed in the manure blend building.
Although the manure blend building itself would have served to assist in
containing odours from the blend tanks, building air would vent to the
atmosphere through the required HVAC system.

Updated (optimized) design (Feedstock Receiving Area):

e The manure blend building has been replaced with a feedstock receiving hopper
building, fully enclosed outdoor manure blend and digester feed tanks, and a
feedstock pumphouse building (see Figure 5-2, Attachment C).

e Raw (un-hydrated) manure will be trucked in from the adjacent feedlot and
transferred into two recessed 220 m? metal feedstock receiving hoppers placed
into concrete bays and enclosed with building structure and overhead doors
(see Drawing 1, Attachment D).

By enclosing the feedstock receiving hoppers, odours from receiving the raw
manure will be collected from above the hopper through intakes and tied into
an odour abatement system.

e The metal receiving hoppers will be recessed below grade in concrete lined bays
making it feasible for trucks to end dump directly, removing the need for double
handling with a front-end loader. Each hopper will be outfitted with augers to
feed raw manure into the blend tanks (see Drawing 1, Attachment D). The
mechanical portion of the feedstock receiving hoppers will be housed indoors
within the feedstock hopper building for maintenance purposes, particularly
during winter conditions.
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Process Area (Figure 5-1A) Updated Process Area Description Concordance with SIR #2

e From the hoppers, the raw manure will be augured into the enclosed manure
blends tanks. Hydration of the raw manure will occur partially in the manure
blend tanks and then in the digester feed tanks where it will be fully hydrated,
agitated, and heated into a slurry prior to being pumped to the anaerobic
digester tanks (see Drawing 2, Attachment D). The headspace of the manure
blend tanks, and digester feed tanks will be under negative pressure and vented
to an odour abatement system.

o A feedstock pumphouse building (located centrally within the feedstock
receiving and staging area) will house fully enclosed mechanical equipment and
instrumentation, as well as provide office space/control room for the overall
facility (see Drawing 4, Attachment D).

e For manure staging, a limited contingency volume of manure will need to be
staged immediately adjacent to the solid digestate within the staging areas, this
is discussed further in this SIR #2 response No. 3.

2 - Feedstock Receiving and Previous (Application) design: See SIR #2 response No. 1 for a full
Staging (Organics Reception Tanks) description of odour abatement for

Organics reception tanks receive organic food resources from an enclosed truck i
this process area

with a hose connecting to the tank lids.

e No additional odour abatement for the headspace of these tanks.

Updated (optimized) design:

e The headspace of the organics reception tanks will be tied into an odour
abatement system (see Drawing 3, Attachment D). The dimensions of these
tanks have changed slightly (refer to updated Table 5-7 from the Application,
Appendix G).

e No other changes to the process described in the first bullet above.

3 — (NEW) Odour Abatement Previous (Application) design: See SIR #2 response No. 1 for a full

System o description of the odour abatement
system

No dedicated odour abatement system proposed.
Updated (optimized) design:

e All tanks involved in feedstock receiving and digestate separation (two manure
blend tanks, two digester feed tanks, three organics reception tanks, one
digestate nurse tank and one liquid digestate tank) will be enclosed, under
negative pressure, and tied into an odour abatement system via sealed ducting.

e A 2-stage BIOREM odour abatement system has been designed to achieve
approximately 99% removal of NHs in Stage 1 (chemical scrubber) and 95% or
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Process Area (Figure 5-1A) Updated Process Area Description Concordance with SIR #2

greater removal rate of HsS, reduced sulfur compounds including methyl
mercaptan and VOCs in Stage 2 (dry scrubber).

4 - Anerobic Digester Tanks No changes have been made to the design of the anaerobic digester tanks. Rimrock See Section 1.3 of this SIR #2 response
notes that odour abatement is inherent in the existing anaerobic digestion design. regarding anaerobic digestion and the
The anaerobic digester tanks are designed to be airtight, fully enclosed systems. Project’s predicted net reduction in
Additionally, while updated mass balance (Attachment E) estimates 200 ppm H2S cumu!ative regional odourous air
from the anaerobic digesters to the biogas upgrading system, this is a “maximum” emissions

value used for the mass balance/design calculations only (to ensure a robust factor
of safety in the selection of materials and mechanical equipment). Operationally H.S
concentrations are expected to be between 55-65 ppm. Refer to Section 5.1 of the
Application and Rimrock’s response to SIR #1 (Section 3.4), for details on this
process area.

5 — Digestate Separation and Previous (Application) design: See SIR #2 responses No. 1 and 3 a) for
Staging o a full description of odour abatement

Digestate separation building located on the west side of facility site beside the
for this process area

solid digestate storage area.

e The digestate separation building was attached to two tanks, the digestate
nurse tank and the liquid digestate tank which temporarily stored the digestate
pre- and post-separation, respectively.

Updated (optimized) design:

e The digestate separation building and associated digestate nurse tank and liquid
digestate tank, and staging bays have been moved to be co-located with
feedstock receiving in the northeast area of the facility. This relocation allows
for the enclosed digestate nurse tank and liquid digestate tank (Drawings 6 and
7, Attachment D) to be fully tied into an odour abatement system.

e The openings where solid digestate drops below the screw press (i.e., the solid
digestate staging areas) must remain permanently open, compromising the
ability to put the entire digestate separation building under negative pressure.
Hood vents and ducting above the screw presses will pull process air that is
created during digestate separation and route it directly to odour abatement
system (see Drawing 5, Attachment D).

e Moving the digestate separation to the northeast has also allowed for digestate
heat recovery further reducing the facility’s environmental footprint by
repurposing thermal energy and reducing the temperature of the liquid
digestate entering the pond.
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Process Area (Figure 5-1A) Updated Process Area Description Concordance with SIR #2

e Relocating the digestate staging area to the northeast of the facility also places
it further away from residential receptors and immediately adjacent to the
feedlot, where a significant portion of solid digestate is proposed to be
transported throughout the year (resulting in shortened hauling distances).

e The capacity of the solid digestate staging area has been greatly reduced (i.e.,
proposed to be limited to approximately 22% of the annual solid digestate
production), with the remaining 78% transported to the adjacent feedlot.

6 - Liquid Digestate Pond Previous (SIR #1 response) design: See SIR #2 response No. 4 for a full
e Proposed reconfiguration to a three-cell design, consisting of an anaerobic cell, descriptio.n of the liquid digestate pond
facultative cell and a maturation storage cell (each designed for biological and aeration system

oxygen demand removal efficiency).
Updated (optimized) design:

e The liquid digestate pond design has been optimized to a two-celled pond
configuration with mechanical aeration. Mechanical aeration in the polishing
cell (Cell 1) will remove greater than 95% of H2S through oxidation/stripping.
Cell 2 will be used for storage of the fully stabilized liquid digestate after
aeration occurs.

7 - Biogas Upgrading and No changes have been made to the design of the biogas upgrading system, including  See Section 1.3 of this SIR #2 response
Cogeneration Area the two microgeneration sized cogeneration units. The biogas collected from the regarding biogas upgrading and the
anaerobic digester tanks will be transferred to the biogas upgrading system through  Project’s predicted net reduction in
a fully enclosed system where it will be sent through a wet chemical scrubber to cumulative regional odourous air
remove ammonia (NHz) and activated carbon filters that will trap volatile organic emissions

compounds (VOCs), and hydrogen sulfide (H2S) as part of upgrading.

The location of the flare has been shifted to south of the existing private internal
access road with appropriate setbacks from the road and the anaerobic digester
tanks (see in Figure 5-2, Attachment C). This was required to accommodate the
relocation of the solid digestate staging area and provides additional distance
between the flare and local residences.

No odours will be generated from the microgeneration sized cogeneration units.
Refer to Section 5.1 of the Application for details on this process area.
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1.3 Net Cumulative Reduction in Regional Odours

The purpose of the proposed Project is to capture greenhouse gases (GHGs), including odorous gases, from livestock
manure and organic food resources and convert them into a usable renewable energy resource, renewable natural
gas (RNG).

As demonstrated in the Air Quality Assessment (AQA) prepared for the Project (Attachment 1), the Project is predicted
to result in a notable net reduction of odourous air emissions in the region (approximately 44% hydrogen sulphide
[H,S] and approximately 47% ammonia [NHs])! compared to current conditions (see Illustrations 1-2 and 1-3, refer
to cumulative case).

This net positive influence in the cumulative case is due to Rimrock’s proposed significant capital investment in
anaerobic biodigester tanks, screw presses and biogas upgrading system for the Project, combined with a significant
reduction of manure stored at the adjacent feedlot, since the manure will be used as feedstock for the biodigester
facility operations. Given the purpose of the Project, these components (anaerobic biodigester tanks, screw presses
and biogas upgrading system) are and have always been at the core of the facility design process.

Hydrogen Sulphide (H,S)
m Project Case (Project Only)
180
@ Baseline Case (without Project)
160
140 B Cumulative Case (Net Influence of Project)
120 AAAQO (Regulatory Limit)
100
BD
60
40
20
0
MGLE (pg/m3) (1-hour averaging period) MGLC (pg/m3) (24-hour averaging
period)

lllustration 1-2: Net Reduction in Cumulative Odour Emissions (H.S)

1Source for percentages and lllustrations 1-2 and 1-3: Table 2 and Table 3 of the AQA (Attachment I).
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Ammonia (NH;)

M Project Case (Project Only)

M Baseline Case (without Project)

B Cumulative Case (Met Influence of Project)

AAAQD (Regulatory Limit)

MGLC (pug/m3) (1-hour averaging period)

lllustration 1-3: Net Reduction in Cumulative Odour Emissions (NH3)

In addition, Rimrock has continued to focus on opportunities to reduce potential odours from the Project itself and
has proposed additional significant design and abatement measures, as described in this SIR #2 response. The Project
will comply with the Alberta Ambient Air Quality Objectives (AAAQO) (AEPA, 2019) for the Project itself, as
demonstrated in the AQA (Attachment I) and shown in lllustrations 1-2 and 1-3 (refer to project case).

Rimrock notes that, while the Project will reduce cumulative H,S and NH; emissions, the cumulative case is predicted
to exceed the AAAQO due to existing baseline feedlot sources (as noted in the AQA) and it is anticipated that the
cumulative case may continue to exceed the AAAQO during facility operations. This means that any air quality
monitoring that is conducted at the Project fenceline during facility operations is likely to show exceedances,
regardless of the Project’s investment in odour abatement technologies, and would not be representative of Project
contributions to air quality.

References:

Alberta Environment and Protected Areas (AEPA). January 2019. Alberta Ambient Air Quality Objectives and
Guidelines Summary. Government of Alberta. Accessed May 2023.
https://open.alberta.ca/publications/9781460134856.
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Since the filing of Rimrock’s Application in June 2022, Rimrock has continued to focus on opportunities to minimize
potential residual odours that may result from the proposed Project. A primary driver for this has been feedback and
concerns from local landowners and residents of Foothills County about odour conditions in the region and the
potential impact of the Project on regional odours.

In January 2023, Rimrock held two key virtual public presentations about the proposed Rimrock Biodigester Facility,
including a description of design updates that had been made since the Application to address potential odours,
largely based on public feedback since filing of the Application.

On January 12, 2023, Rimrock hosted a webinar presentation about the proposed Rimrock Biodigester
Facility to all landowners and occupants/residents within 2,000 m of the Rimrock Biodigester Facility
Boundary, and

On January 25, 2023, Rimrock provided a webinar presentation as part of a Foothills County Public
Meeting about the proposed Rimrock Biodigester Facility. The meeting was hosted by Foothills County,
the NRCB and AEPA. The webinar was open to anyone in the public that was interested in attending.

Feedback and concerns from local landowners and residents of Foothills County to both Rimrock and AEPA has
influenced the ongoing assessment and selection of odour abatement technologies for the Project, including
Rimrock’s approach to responding to SIR #2. Rimrock will be sending out information packages (via email and/or
mail) regarding the design changes and odour abatement technologies described in this SIR #2 response to all
Statement of Concern (SOC) filers, as well as landowners and occupants/residents within 2,000 m of the facility
boundary, after filing this response, and will be responding to any questions or concerns raised.

In keeping with the AEPA SIR #2 Preamble and the Industrial Release Limits Policy, Rimrock has employed the
principles of best available technology economically achievable (BATEA) in considering additional odour abatement
technologies for the Project. The BATEA evaluation took into account factors such as technological feasibility, cost-
effectiveness, and overall environmental impact when identifying the best available technology for this specific
facility. In undertaking BATEA Rimrock has, in conjunction with industry experts:

Identified demonstrated technologies,

Screened demonstrated technologies considering facility operational requirements and conditions, and
the unique Project setting, and

Completed an environmental and economic evaluation of the remaining viable options for the Project.

The BATEA evaluation is provided as Attachment A; it details the technical screening, environmental, and economic
evaluation of best available technologies. The following SIR #2 responses provide the requested details on the odour
abatement technologies that were selected as a result of the BATEA evaluation. Please note that rationale for why
certain pollution abatement technologies were selected, instead of other options, is detailed is the BATEA evaluation
(Attachment A) rather than in the body of this report, as such Attachment A should be reviewed in conjunction with
the relevant responses.
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Request: Design plan and specifications of the pollution abatement equipment to collect and treat air from:

a) The manure blend building;

b) The digestate separation building;

c) The solid digestate staging areas;

d) The anaerobic cell in the liquid digestate pond; and
e) The head space of the organic food resource tanks.

Response:

As detailed in Section 1.2 (Table 1-1), Rimrock has implemented notable facility design changes and odour abatement
technologies in response to SIR #2. Relevant to the above lettered bullets a) through e):

a)

b)

d)

The previous manure blend building has been replaced by a feedstock receiving area comprised of a
feedstock receiving hopper building, fully enclosed outdoor manure blend and digester feed tanks, and a
feedstock pumphouse building. The feedstock receiving hoppers, feedstock pumphouse building, headspace
of the manure blend tanks, and digester feed tanks will be tied to an odour abatement system, which is
discussed further below. For manure staging, a limited contingency volume of manure will be staged
immediately adjacent to the solid digestate within the solid digestate staging area (see SIR No. 3a).

The digestate separation building and associated digestate nurse tank, liquid digestate tank and staging bays
have been moved to be co-located with feedstock receiving in the northeast area of the facility. This
relocation allows for the screw presses and tanks to be fully tied into an odour abatement system; further
details are provided below.

The solid digestate staging bays have been relocated to the northeast area of the facility along with the
digestate separation building; however, are discussed further in SIR No. 3a along with solid digestate staging
area.

The liquid digestate pond design has been optimized to a two-celled pond configuration with mechanical
aeration in the polishing cell that will remove greater than 95% of H.S through oxidation/stripping. Cell 2 will
be used for liquid digestate storage. The aeration system is described in detail in SIR No. 4.

The headspace of the organic reception tanks will be tied into an odour abatement system, which is discussed
further below.

Pertinent to bullets a), b) and e), the co-location of the solid digestate separation processes with the feedstock
receiving area, combined with the redesigned feedstock hopper system, has allowed for the selection of an
integrated odour abatement system that will collect and treat air from both of these process areas (see Figure 5-1A,
Attachment C). This integrated odour abatement system is described in detail below, as a response to this SIR No. 1
request.
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All tanks involved in feedstock receiving and digestate separation (two manure blend tanks, two digester feed tanks,
three organics reception tanks, one digestate nurse tank and one liquid digestate tank) will be enclosed, under
negative pressure, and tied into an odour abatement system via sealed ducting. Illustration 2-1 provides an overview
of the air flow lines (ducting) that tie these tanks to the odour abatement system.

Legend*:

2 - Digestate nurse tank

3 - Liquid digestate tank

4 - Digestate separation building
6 - Organics reception tanks

7 - Feedstock pumphouse building
8 —Manure blend tanks

11 - Office

21 — Feedstock receiving building
22 — Digester feed tanks

31 — Feedstock receiving hoppers
32 — Odour abatement system

(& ]
I

eu

*Note: numbering aligns with Facility Plot Plan (Figure 5-2) and
Odour Abatement Process Flow Diagram (Attachment F).

Illustration 2-1: Odour Abatement Process Air Flow Lines

An Odour Abatement Process Flow Diagram (PFD) is provided as Attachment F, illustrating the airflow and flow rates
of ambient air through process buildings and these tanks to the odour abatement system.

Regarding buildings, as shown in the Odour Abatement System PFD, warm air from the feedstock hopper building
and feedstock pumphouse building will be drawn through the headspace of specific tanks using negative pressure,
maintaining warm air in the headspace. The feedstock hopper building and feedstock pumphouse building are
equipped with ambient air intakes (example provided in lllustration 2-2 below, see Drawing 4, Attachment D for
additional detail [south elevation, view of south-side of building]). Pulling heated air from these buildings (including
the feedstock pumphouse building which will not have odours) allows for energy savings. This is notable because the
odour abatement system requires an intake air temperature of 5°C — 40°C for the scrubbers to be effective, and the
air moving through the process will be waste heat during the winter months, providing heat without requiring an
additional heat exchanger.
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lllustration 2-2: Feedstock Pumphouse Building with Air Intake and Air Exhaust Opening

All air intakes and air exhaust openings from buildings, the feedstock receiving hopper, and tanks will be sealed when
not being vented to the odour abatement system. A combination of backdraft dampers and actuated dampers will
be used to control the air flow and ensure the air is directed to the treatment system.

For the digestate separation building, the openings where solid digestate drops below the screw press into the solid
digestate staging bays must remain permanently open, compromising the ability to put the building under negative
pressure. However, hood vents and ducting above the screw presses will pull process air that is created during
digestate separation and route it directly to the odour abatement system (see lllustration 2-3 and Drawing 5,
Attachment D [upper floor plan] for additional detail).

BE DUCTED TO ODOUR

' T

T

AIR EXHAUST OPENING TO I
ABATEMENT SYSTEM ‘

-

)

AIR DUCT ABOVE
SCREW PRESS TO
CAPTURE AIR

lllustration 2-3: Digestate Separation Building with Air Duct Above Screw Press and Air Exhaust Opening
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BIOREM Odour Abatement System

The proposed odour abatement system is shown as #32 in lllustration 2-1 and #32 on the Plot Plan (Figure 5-2,
Attachment C).

Rimrock has selected a BIOREM odour abatement system which consists of two stages:

Stage 1: MytilusCS 5-1 (or equivalent) chemical scrubber to remove ammonia (NHs).

Stage 2: Mark V Dual Life 11-2 (or equivalent) activated carbon dry scrubber to remove hydrogen
sulfide (H,S), reduced sulfur compounds (RSCs), and volatile organic compounds (VOCs).

The selected BIOREM odour abatement system is best available technology and has been designed to treat the
collected gas and remove H,S, NHs3, RSCs including methyl mercaptans (MM), and VOCs (see BIOREM Technical
Proposal, Attachment H). The odour abatement system was selected based on its system flow rate capacity and has
been designed for a maximum flow rate of 15,600 m3/h; a nominal flow rate of 13,386 m3/hr is anticipated for the
Project (see Attachment F, Odour Abatement System Process Flow Diagram and BIOREM Technical Proposal,
Attachment H).

The BIOREM odour abatement system has been designed to achieve approximately 99% removal of NHs in Stage 1
(chemical scrubber) and 95% or greater removal rate of H.S, RSCs including methyl mercaptan and VOCs in Stage 2
(dry scrubber). The odour abatement system performance ranges provide additional capacity buffer of up to 227%
for H,S and 1869% for NHs (see BIOREM Technical Proposal, Attachment H).

The odour abatement system will be operated and maintained as per the “Controls and Maintenance” protocols
listed in the BIOREM Technical Proposal (see Attachment H). For example, the chemical scrubber uses a pH sensor to
dose sulfuric acid. It will be calibrated every three months. H,S readings at the ports on the activated carbon unit will
be used to monitor when the media needs to be changed.
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Request: An updated air quality modelling report that reflects the construction and operation of the above
pollution abatement equipment.

Response:

An updated air quality modelling report (Air Quality Assessment) that reflects the construction and operation of the
proposed pollution abatement equipment and odour mitigation described in Rimrock’s response to SIR #2 is provided
as Attachment I.
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Request: Design plan and specifications of the cover systems or other pollution abatement technologies
selected for:
a) The solid digestate storage area; and
b) The anaerobic cell in the liquid digestate pond.

Response:

a) The solid digestate staging area is not expected to be a significant source of odourous emissions. Solid
digestate has lower odour compared to raw manure. During the anaerobic digestion process, the organic
materials in the feedstock undergo decomposition by microorganisms in an oxygen-free environment. This
process breaks down the organic matter and reduces the concentration of volatile compounds responsible
for odours. The composition of solid digestate can vary depending on the variability of the feedstock used in
the anaerobic digestion process. However, in general, solid digestate contains nutrients (primarily nitrogen
(N), phosphorus (P), potassium (K)), as well as limited moisture, and may include residual microorganisms
from the aerobic digestion process which contribute to soil health and nutrient cycling when digestate is
applied as a fertilizer.

It is important to note the primary purpose of separating digestate into solid and liquid fractions is for
odour mitigation in both the staged solid and liquid digestate.

By separating the solid fraction from the liquid fraction, the moisture content in the solid digestate is
significantly reduced, limiting the conditions favorable for microbial activity and odour generation. The solid
digestate composition in the staging area (after solids-liquids separation) is detailed in the updated facility
mass balance (Attachment E) and summarized in Table 4-1.

Table 4-1: Solid Digestate Composition

Percent total solids (TS) % wt 30.0
Percent volatile solids % wt (of TS) 90.4
Percent total nitrogen % wt 0.6
Percentage ammonia nitrogen of total % wt 60.0
Percentage organic nitrogen of total % wt 40.0
Percent phosphorous % wt 0.4
Percent Potassium % wt 11

Published studies such as Odour Measurements at Different Methanisation Sites (Bayle et al 2018) indicate
that solid digestate storage zones are amongst the least emitting zones for the studied biogas plants. This is
further supported by the BATEA assessment (Attachment A), which demonstrates that enclosing the solid
digestate staging area and tying it into an odour abatement system is predicted to only result in a 2.3%
reduction of H,S and 2.5% NHs in the Project case.
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Odour abatement for the temporary staging of solid digestate will be achieved by significantly reducing
volume of solid digestate staged at the facility and relocating the digestate staging area to the northeast of
the facility so that it is immediately adjacent to the feedlot (see Figure 5-1B, Attachment C and Facility
Renderings, Attachment B).

Rimrock proposes to limit the volume of solid digestate that can be staged at the facility to approximately
22% of the annual production (i.e., capped at 10,000 tonnes). As described in SIR No. 9 b), the remaining 78%
of the annual solid digestate production will be transferred to the adjacent NRCB-regulated feedlot and
farming operations for use as cattle bedding and/or as a soil amendment to be spread on adjacent lands.

It is important to note that 10,000 tonnes represents a maximum limit which is proposed. In practice, the
maximum volume will only occur during limited periods of time throughout the year. The staging area will
also be completely emptied each spring and fall (see Solid Digestate Staging Operations below).

Solid Digestate Staging Operations

Rimrock has completed a BATEA evaluation in considering odour abatement technologies for the solid
digestate staging (see Attachment A). Solid digestate will be staged in windrows within the digestate staging
area and left undisturbed until it is transferred offsite. This will reduce double handling and the potential for
associated odourous emissions. Windrowing the digestate will allow for natural airflow and oxygen diffusion,
enabling passive aeration and facilitating aerobic microbial activity, reducing potential odours.

As shown in Figure 5-1B, Attachment A and lllustration 4-1 below, sufficient space has been allocated in the
design to accommodate staging of the maximum 10,000 tonne volume. However, the maximum volume will
only occur during approximately 2-3 months of the year (1 month in late winter and 1 month in late
summer/early fall). Further, the solid digestate staging area will be completely emptied twice per year (spring
and fall) for application to lands as an organic fertilizer, in accordance with Nutrient Management Plan and
Agricultural Operations Practices Act (AOPA) requirements. Between the spring and fall, the solid digestate
windrows will be gradually filled.

If no solid digestate was transferred from the staging area to the adjacent feedlot between spring and fall, it
would take approximately 80 — 85 days to reach the 10,000-tonne maximum capacity limit. However, during
this period Rimrock plans to load some of the empty manure delivery trucks with solid digestate to be trucked
offsite either via existing internal road to the feedlot for cattle bedding or to the fields where it will be land
applied. This means a longer period to reach maximum capacity, and thus shorter periods of time when the
maximum volume is staged onsite. This also means that, at some periods, there will not be separate trucks
coming to the facility from the feedlot for solid digestate (i.e., it will be same the manure delivery trucks
taking the digestate back to the feedlot).

In between the 10 to 14-week of the spring and fall land application periods approximately 4-7 trucks per
day (approximately every third manure delivery truck) of solid digestate will be hauled offsite either to the
feedlot for cattle bedding or to the fields where it will be land applied. In the spring, due to seasonal demand
for solid digestate and AOPA regulations for land application, there will be a higher frequency of trucks (on
average approximately 15-20 trucks per day), emptying the digestate staging area over a 4 to 6-week period.
In the fall, after harvest where there will be less solid digestate demand, emptying of the staging area will
likely occur over a 6 to 8-week period (on average approximately 10-15 trucks per day).
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Contingency Manure Staging

Rimrock is proposing to stage a small volume of manure onsite at the facility, limited to 5,000 tonnes, or 6%
of the total annual manure feedstock. It is important to note that:

¢ If the manure was not staged at the facility, it would be staged 200 — 300 m away at the feedlot (i.e.,
there would be no net reduction in regional odours while staged),

e 5,000 tonnes represents a worst case for the purpose of a proposed limit (i.e., staged manure volumes
will vary and are anticipated to be well below this limit on any given day). There is incentive for
Rimrock to keep staged manure to a minimum as receiving manure directly into the hoppers
represents the lowest operational expenses and lowest potential release of emissions (as compared to
staging it and then rehandling); and

¢ The manure staging area footprint will be approximately one-half of the area of a single pen at the
adjacent feedlot (see lllustration 4-1 and Facility Renderings, Attachment B).

Staged Digestate Windrows
(note: rendering shows maximum
volumes, will only be at max. 2-3

months/year)

Staged Manure Windrows
(note: rendering shows maximum
volumes, staged volume will be
minimized/vary)

lllustration 4-1: Solid Digestate and Manure Feedstock Staging (Shown at Maximum Capacity)

As described in SIR No. 1, to accommodate an odour abatement system, the manure blend building in the
previous design has been replaced with a feedstock receiving system with recessed hoppers to receive raw
manure directly from trucks. Manure truck deliveries from the feedlot are anticipated to be approximately
15-20 truck loads per day (approximately one load every 30 minutes), during daytime operating hours. The
raw manure will be primarily offloaded directly into the recessed hoppers. However, a limited volume of
manure will need to be staged immediately adjacent to the solid digestate within the staging area (see
[llustration 4-1) in the event more manure is delivered than can be received immediately in the hoppers.

For context, in a scenario without onsite staging, in the event the feedlot pens require clean-out, and the
hoppers are already full, the manure would be removed from the pen(s) and temporarily stored at the
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feedlot, only to be rehandled and loaded back into a truck again later to be brought to the facility. This would
require additional equipment, labour, consumption of fuel and comparatively increased agitation of manure
(creating odourous emissions). On days where little or no manure is being hauled from the feedlot manure
feedstock will be pulled off the staged manure windrow using a front-end loader and placed into the hopper.

Digestate Staging Area Containment

The solid digestate staging area will be entirely underlain with a Rolled Compacted Concrete (RCC) pad. RCC
is a special type of concrete that is denser and stronger than traditional concrete and differs from concrete
used in other traditional structural applications (i.e., buildings) as rebar reinforcements are not required. RCC
is made by combining a relatively dry mix of cement, aggregates, and water, which is then compacted using
heavy rollers. This compaction process results in a highly durable and low-maintenance material that can
withstand heavy traffic loads and has excellent resistance to cracking.

RCC has been implemented successfully at the adjacent feedlot utilizing a 200 mm depth designed for vehicle
and equipment operational characteristics for the feedlot (Clifton 2019). With the higher frequency of travel
anticipated over the RCC pad proposed for the Project, the engineered RCC thickness is proposed as 300 mm
on a subgrade compacted at 100% dry density to protect against any leachate potential. This creates a highly
impermeable structure which supports runoff conveyance into the stormwater conveyance system.

As shown in lllustration 4-1, the RCC pad will be sized to ensure a conservative buffer around the maximum
extent of the windrowed solid digestate and windrowed staged manure. Rimrock will implement an integrity
program for the RCC pad, including formal spring and fall inspections (after the solid digestate has been
removed).

Potential impacts to groundwater will be mitigated by the RCC pad and further mitigated by deep
groundwater elevations (1101.3 m at BH 205) (Clifton 2022) as the site is approximately 8 m (1109.3 m)
above measured groundwater elevations (see Figure 4-10, Attachment C for borehole locations). As
confirmed by geotechnical investigations, the surficial soils at the site are clay-rich and can provide surficial
barrier layers due to relatively low hydraulic conductivity (Clifton 2022). Additionally, all roadways, ditches
and pads are to be compacted as part of construction. Further, the proposed groundwater monitoring
network includes monitoring wells upgradient and down gradient of the digestate staging area (see Figure
4-4, Attachment C). Groundwater monitoring during operations will provide detection in the unlikely event
of unanticipated leachate impacts.

All runoff from the solid digestate staging area will be fully contained and directed to Cell 1 of the liquid
digestate pond through the stormwater conveyance system (see Figure 5-3, Attachment C). Therefore,
potential impacts to surface water are not anticipated.

Solid Digestate Staging Bays

While not located in the same location as the solid digestate staging area, solid digestate will also be staged
(in bays) in association with the digestate separation process. As described in SIR No. 1, within the digestate
separation building, digestate from the digestate nurse tank will be fed through the screw press to separate
the solid digestate fraction from the liquid digestate fraction. The solid fraction will fall from the screw
presses through openings in the building into piles within individual staging bays below. The solid digestate
staging bays will be orientated eastward and closed in on west, north, and south sides, the east side of the
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bays must remain open for access to front-end loaders that will relocate the material from the staging bays
to the staging windrows (see lllustration 4-2 below of east elevation [view of east-side of digestate separation
building), and Drawing 5, Attachment D for detail).

lllustration 4-2: Solid Digestate Staging Bays

Each individual bay has approximately one day of storage capacity available before the solid digestate needs
to be moved to avoid piling up past the screw press. Therefore, the east side of the bays are necessarily
designed to be open to allow access. During night operations, although solid digestate will continue to be
added to the staging bays from the screw presses, the piles will remain undisturbed (i.e., not emitting odours
due to handling); therefore, closing the bays in during the night will provide little to no additional reduction
in potential odours as undisturbed solid digestate in these bays is considered a negligible source of odour
(0.002109 g/s H,S emissions and 0.000486 g/s NHs emissions for the total 220 m? area as per the AQA, see
Attachment I).

b) The BATEA evaluation of cover systems and other pollution abatement technologies for the liquid digestate
pond are detailed in Attachment A. Both cover systems and mechanical aeration options were deemed
technologically feasible and, based on comparative H,S emission rates, both options are expected to provide
similar environmental performance (92% reduction in H,S for the Project case, see Attachment A). However,
based on the economic evaluation of both options the difference in cost-effectiveness is significant, with the
costs of a cover system being much greater for equivalent environmental performance. The aeration option
was evaluated to be 11 times more beneficial than a cover when comparing emissions abatement and cost
(see Attachment A). Mechanical aeration was selected for implementation.

Accordingly, the liquid digestate pond design has been optimized to a two-celled pond configuration with
mechanical aeration. Mechanical aeration in the polishing cell (Cell 1) will remove greater than 95% of H2S
through oxidation/stripping. Cell 2 will be used for storage of the fully stabilized liquid digestate after
aeration occurs. A detailed description is provided in SIR No. 4.
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Request: Design plan and specifications of the liquid digestate pond showing:

a) Slopes of berms;

b) HDPE liners;

c) Cell dimensions and storage capacity factoring in slopes of berms and a free board of
1.0 metre;

d) Depths of aerobic layer, anoxic facultative layer and anaerobic layer of the facultative
cell and the maturation cell;

e) Design criteria such as organic loading rates and performance indicators to be
monitored for each cell; and

f) Protection against groundwater intrusion.

Response:

The liquid digestate pond design has been optimized to a two-celled pond configuration with mechanical aeration
(see Figure 5-3, Attachment C and Drawing 8, Attachment D). Cell 1 (Polishing) is a polishing cell equipped with
submerged mechanical aeration, and Cell 2 (Storage) is a storage cell.

The purpose of the mechanical aeration is to minimize emission of odours. Submerged aeration in the polishing cell
(Cell 1) will introduce oxygen to:

Promote the growth of aerobic bacteria which consume odorous compounds already dissolved in the
liquid digestate (e.g., sulfides [H,S] and VOCs) as part of their natural metabolic process, converting
them to stable odourless CO, SO4 and H,O compounds (stripping), and

Stop anaerobic processes via oxidation to prevent the generation of odourous compounds (H,S, VOCs).

Mechanical aeration in the polishing cell (Cell 1) will remove greater than 95% of H.S through oxidation/stripping
(Nexom Design Brief, Attachment K). Cell 2 will be used for storage of the stabilized liquid digestate after aeration
occurs. The liquid digestate leaving Cell 1 (polishing cell) will be fully stabilized as a result of aeration; therefore,
aeration of the larger storage cell (Cell 2) is not required (Nexom Design Brief, Attachment K). Cell 2 will be used only
for liquid digestate storage.

The mechanical aeration layout, details and section are provided in Drawing 8, Attachment D (see page 6). Refer to
SIR No. 4 e) for a detailed description of the design criteria and performance indicators to be monitored for the
proposed aeration system.

As noted in Section 1.2 of this report, another benefit of relocating the digestate separation process to the northeast
area of the facility is heat recovery from the digestate which, in addition to further reducing the facility’s
environmental footprint by repurposing thermal energy, it will reduce the temperature of the liquid digestate
entering the pond below which anerobic conditions could occur.
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As per the Stormwater Management Plan (Attachment J), runoff from the feedstock receiving, digestate separation
and solid digestate staging areas, as well as the anaerobic digester tanks, will be conveyed to Cell 1 (Polishing cell),
where it will be treated via aeration along with liquid digestate (see Figure 5-3, Attachment C).

The digestate pond has been sized to hold 7 months of liquid digestate and stormwater at a capacity with zero
discharge. The proposed operation of the digestate pond remains unchanged from the Application and proposes
draining the digestate pond twice a year (March and September) and take approximately 6 months to fill. The
anticipated filling and draining cycle for the digestate pond is provided in the Stormwater Management Plan
(Attachment J). Maintenance and monitoring of the liquid digestate pond are discussed in the Stormwater
Management Plan. Cleanout requirements for the pond will be met for both cells, using a floating pontoon dredge
with a boom mounted inductor suction pump.

Rimrock notes that liquid digestate has lower odour compared to raw manure. The anaerobic digestion process
reduces the concentration of volatile compounds responsible for odours in the original feedstock. The composition
of liquid digestate can vary depending on the variability of the feedstock used in the anaerobic digestion process.
However, in general, liquid digestate contains water, nutrients (primarily nitrogen (N), phosphorus (P), potassium
(K)), residual organic matter, and may include microorganisms from the anerobic digestion process. The primary
purpose of separating digestate into solid and liquid fractions is for odour mitigation in both the staged solid digestate
and liquid digestate. Separation of the solid fraction from the liquid digestate will significantly decrease the volume
of solids entering the pond, thereby preventing their anaerobic degradation and associated H,S emissions. The liquid
digestate composition in the pond (after solids-liquids separation) is detailed in the facility mass balance (Attachment
E) and summarized in Table 5-1.

Table 5-1: Liquid Digestate Composition

Percent total solids (TS) % wt 3.3
Percent volatile solids % wt (of TS) 71.1
Percent total nitrogen % wt 0.3
Percentage ammonia nitrogen of total % wt 90.0
Percentage organic nitrogen of total % wt 10.0
Percent phosphorous % wt 0.1
Percent Potassium % wt 0.1

Responses to requests a) through f) are provided below:

a) The slopes of the berms for both Cell 1 and Cell 2 is 4:1 (see Drawing 8, Attachment D).

b) A 60 mil (1.5 mm) liner (HDPE Layfield EL 6060 Enviro Liner or equivalent) is proposed (see Attachment L),
including gas release vents around the perimeter of the cell.

c) The cell dimensions and storage capacity of the liquid digestate pond are provided in Drawing 8, Attachment
D and the Stormwater Management Plan (Attachment J), along with details on the proposed pond operation.

The pond has been designed with an active storage zone of 3 m with a freeboard of 600 mm, based on a
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1:100-year precipitation event (worst case with the 1:100-year event occurring at the same time the pond is
at the high-water level). As part of the stormwater management planning, a wave runup calculation was
performed to estimate the potential impact of wind-driven waves on the pond. This analysis was critical for
accurately determining freeboard requirements, minimizing the risk of overtopping, and ensuring the pond’s
structural integrity under various weather conditions (see Section 8.2 of the Stormwater Management Plan,
Attachment J); therefore a 1 m freeboard is not deemed necessary.

d) The liquid digestate pond design has been optimized to a two-celled pond configuration with an aeration
system (see 4 e) below), as such no longer contains a facultative cell or a maturation cell.

e) Design criteria for the proposed OPTAER™ pond aeration system is provided in the Nexom Design Brief,
Attachment K (influent flows and loading rates for total solids (TS), volatile solids (VS), total sulfur and H,S
are presented on page 3). Rimrock notes that some of the inputs for flow, TS, VS and H,S in the Nexom Design
Brief are higher than the current facility design, making the proposed Nexom aeration design more
conservative than required for expected operations.

Given the main objective for the operation of the polishing cell is to provide sufficient oxygen supply to meet
the demand of biochemical and chemical processes of aerobic solids digestion and H,S oxidation, a primary
performance indicator will be the concentration of the dissolved oxygen (DO) in the pond. To ensure aeration
is performing in the manner it is designed to, operators will periodically measure the DO in the polishing cell
(minimum suggested DO is 0.5 mg/L with the objective of 2.0 mg/L) (Nexom Design Brief, Attachment K).

f) Measures for protection from groundwater intrusion are described in Section 9.0 of the Stormwater
Management Plan (Attachment J).

July 2023



Rimrock Renewables Ltd. 29
Application No. 001-484778
Response to AEPA SIR #2

Request: Measures to be taken to prevent odour from the facultative cell and the maturation cell.

Response:

Refer to Rimrock’s response to SIR No. 4, the liquid digestate pond design has been optimized to a two-celled pond
configuration with an aeration system, as such no longer contains a facultative cell or a maturation cell.
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Request: Documentation to support implication (SIRR, PDF page 95) that the percentage of the total H,S
emission rate to be emitted at the liquid digestate pond surface is equal to BOD removal percentage
at the pond.

Response:

The prior assertions related to correlating total H,S emissions and BOD removal rate for the liquid digestate pond
were based on a previous anaerobic pond design. As described in SIR No. 4, the liquid digestate pond design has been
optimized to a two-celled pond configuration with submerged mechanical aeration. As such, the prior assertion is
not applicable to the updated pond design described in SIR question No. 4. Refer to the Air Quality Assessment
(Attachment I) regarding H,S emission rate for the liquid digestate pond.
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Request: Confirmation of the height above grade of the organic food resource tanks and the anaerobic
digesters (SIRR Table 3, PDF page 82) that are partially underground.

Response:
Rimrock confirms that the heights of the organic reception tanks and anaerobic digester tanks provided in the

updated Air Quality Assessment are heights at/or above grade (see Attachment |, Table 4: Applicable Building
Heights). Tank height information is also provided in the updated Table 5-7 (Attachment G).
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Request: Rationale for:

a) Selection of the methodology/approach (SIRR, PDF pages 94-98) for H,S emission rate
determination, the Department’s literature review shows that mathematic modelling
and direct measurement are conventional methods for similar studies;

b) Selection of the base H,S emission factor of 2.77 ug/s/m? and 75% of H,S emission
reduction factor in developing H,S emission rates from the digestate pond, review of
the Reference Articles (SIRR, PDF page 96-97) indicates that the selected values are not
representative of the proposed facility operation;

c) Assuming a zero H,S emission rate for feedlot pens in the air quality modelling study,
when sufficient evidence exists in the literature to the contrary;

d) Not modelling the volatile organic compounds (VOC) and other reduced sulfur
compounds such as methyl mercaptan;

e) Not including H.S and ammonia from the solid digestate staging and storage areas in
the air quality modelling study; and

f) Not installing a double liner with leak detection system for the liquid digestate pond.

Response:

a) Asdescribed in Section 1.2 of this report, notable facility design changes have been implemented in response
to SIR #2. To support these design changes, Rimrock has completed a mathematical model that includes
direct measurement of manure feedstock. The model developed is a Project-specific process sulphur balance
and Project-specific process nitrogen balance. The balances include site specific inputs (direct
measurements), in combination with literature sources, to determine the sulphur mass throughout the
facility processes and calculate the potential H,S and NHs; losses to the biogas upgrader, odour abatement
system, or atmosphere at various stages. The process balance memos have been used to supplement the
updated Air Quality Assessment (AQA). A copy of the process sulphur and nitrogen balance memos are
included in the updated AQA (see Attachment I).

b) The liquid digestate pond has been redesigned from the previous multicell pond design to a two-celled pond
configuration. Cell 1 is a polishing cell equipped with mechanical aeration; Cell 2 is a storage cell (see SIR No.
4). Potential H,S emissions associated with the revised pond design were calculated using a Project-specific
process sulphur balance (see response to a) above). The sulphur balance was used to model the amount of
sulphur that remains entrained in the liquid digestate entering the pond. Henry’s Law was then used to
calculate the mass of potential H,S that could be released to the atmosphere from the liquid digestate based
on the solubility of H,S in the liquid phase of the digestate supernatant. To prevent H.S from being emitted
to atmosphere, Rimrock will install and operate mechanical aeration in the polishing cell. The mechanical
aeration in the polishing cell will maintain a high dissolved oxygen content resulting in the oxidization of H,S
to elemental sulphur, thereby preventing the release to atmosphere. Additional details are provided in
Appendix A of the updated AQA (Attachment I).

c) Additional literature reviews have been conducted to assess potential H,S emissions from the feedlot pens
as background industrial emission sources in the updated AQA. The updated AQA uses calculated emission
rates derived from an H.,S emission factor of 3.6 grams per day per head of cattle (g/d/hd), reported by Grant
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et al (Grant et al. 2022). This emission factor allows for a site specific H,S emission rate of 1.458 g/s for the
adjacent Rimrock Cattle Company Ltd. feedlot. Additional information is provided in the updated AQA
(Attachment I).

d) The US Environmental Protection Agency (EPA) has reported that of all the gaseous emissions associated
with anaerobic decomposition of highly organic manure wastes, it is ammonia and hydrogen sulfide that
occur in the greatest concentrations from organic wastes. The focus of the assessment was therefore on
hydrogen sulphide (H.S) and ammonia (NHs). As such, VOCs and other reduced sulphur compounds (such as
methyl mercaptan) were not identified as primary pollutants of concern; furthermore, they are not regulated
substances under the Alberta Ambient Air Quality Objectives (AAAQOs). It is important to note however that
consideration has been given to reduced sulfur compounds such as methyl mercaptan and VOCs in the design
of the odour abatement system and the biogas upgrader where activated carbon filters are expected to
remove the vast majority of these compounds contained in those air streams.

e) Potential H,S emissions associated with the solid digestate storage piles have been calculated using a Project-
specific process sulfur balance (see response to a) above). The sulfur balance was used to model the amount
of sulfur that remains entrained in solid digestate. A literature review did not identify potential emission
factors or rates for dewatered digestate solids. As such, it has been conservatively assumed that all the
remaining HS present in the solid digestate staging and storage areas will be lost to atmosphere. Additional
details are provided in the updated AQA (Attachment I).

Additional literature reviews were conducted to assess potential ammonia emissions from the solid
digestate. The updated AQA uses calculated emission rates derived from an ammonia emission factor 0.0009
kg of NHs per kg of nitrogen in the inlet feed (per Process Nitrogen Mass Balance Summary, AQA Appendix
A). This emission factors allows for a site-specific ammonia emission rate. Additional details are provided in
the updated AQA (Attachment I).

f) Rimrock is not proposing to install a double liner for the liquid digestate pond because the following design
measures and site conditions are expected to provide suitable groundwater protection:

The design and positioning of the liquid digestate pond results in a pond elevation that is higher than the
measured groundwater elevations (see Drawing 8, Attachment D). Cell 1 and Cell 2 sit above the
groundwater elevations sampled in the geotechnical investigations (Clifton 2022). Cell 1 is 0.7 m or
greater than measured groundwater elevations while Cell 2 is 1 m or greater above (see Stormwater
Management Plan, Attachment J),

Hydraulic conductivity tests were completed in BH 109 during geotechnical investigations (see Figure 4-
10, Attachment C for borehole locations), resulting in a K.t value of 1.12 x 10 ®m/s, indicating low
permeability (Clifton 2022). Surface preparation and compaction prior to liner installation is proposed.
This includes: the surface shall be disked or scarified to a depth of 150mm then compacted with a
sheepsfoot roller to obtain 98% Standard proctor compaction. Disking and compaction is anticipated to
further decrease the hydraulic conductivity of the sub soils (Stormwater Management Plan, Attachment

),

As described in the Stormwater Management Plan (Attachment J), in order to further prevent
groundwater intrusion and maintain the liner’s functionality, a layer of sand is proposed beneath the
liner. This sand layer will act as a buffer zone, allowing for the passage of air and moisture and serving to
protect the liner from mechanical damage. The sand layer can also facilitate the identification of any
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leaks and aid in the repair process and will be linked to the monitoring system. To manage moisture and
prevent the buildup of gases beneath the liner, vents are proposed at the top of the slopes. These vents
will allow for the release of accumulated gases, preventing pressure buildup that could compromise the
integrity of the liner and hence the overall function of the pond,

An annual inspection of the integrity of the liner, per manufacturer recommendations, will be completed
when the cells have been drained, and

The proposed groundwater monitoring network includes monitoring wells located upgradient and down
gradient of the liquid digestate pond (see Figure 4-4, Attachment C), which will provide leak detection.
Groundwater monitoring during operations will provide detection in the unlikely event of unanticipated
leachate impacts.
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Request: For minimization of odour from the proposed facility, an evaluation of the following:

a) Torelease gas from the head space of the feedstock and digestate storage tanks to the
RNG collection system instead of the atmosphere;

b) To release digestate to the facilities requlated by the NRCB to reduce the digestate
quantity to be stored at the proposed facility;

c) To store the liquid digestate in covered tanks where gas from the head space can be
released into the RNG system;

d) To relocate the manure blend building to the adjacent feedlot and to pump hydrated
manure directly to the digesters;

e) To compost solid digestate at the proposed facility; and

f)  To remove H,S or sulfide in the liquid digestate before it enters into the pond.

Response:

a) Tomeet ATCO’s pipeline specifications for renewable natural gas (RNG), the biogas upgrader can only accept
certain concentrations of oxygen and nitrogen. Tying in the head space from these tanks would exceed those
concentrations. Therefore, a separate odour abatement system is required to treat the head space from
tanks.

As per SIR No. 1, the head space of all feedstock and digestate storage tanks will be enclosed, put under
negative pressure, and tied into an odour abatement system (see Attachment F, Odour Abatement Process
Flow Diagram). The odour abatement system is comprised of an ammonia scrubber and active carbon vessel
which are very similar to the wet chemical scrubber and activated carbon filters used in biogas upgrading,
the difference being treated air with 95% or greater removal of contaminants will be released to the
atmosphere versus the RNG pipeline.

b) Rimrock proposes to release approximately 78% of the annual solid digestate production to the adjacent
NRCB-regulated feedlot and farming operations for use as cattle bedding and/or as a soil amendment to be
spread on adjacent lands in accordance with Nutrient Management Plan and Agricultural Operations
Protection Act (AOPA) requirements. Rimrock confirms the annual volume of solid digestate to be released
to the feedlot (approximately 34,500 tonnes/year) will not exceed the volume of manure transferred from
the feedlot to the biodigester facility as feedstock (approximately 80,000 tonnes/year); therefore, will not
exceed the limits of the feedlot NRCB permit.

For liquid digestate, there is physically not enough space at the adjacent feedlot for a liquid digestate pond.
Further, liquid digestate will be released to NRCB-regulated lands twice a year (spring and fall), thereby
reducing the amount that is temporarily stored at the facility.

c) Referto 9 a) above, the head space from tanks cannot be released to the biogas upgrader to meet ATCO'’s
pipeline specifications for RNG and a separate odour abatement system would be required. Based on the
mass balance (Attachment E), the facility will produce 828 m3/day of liquid digestate (~300,000 m*/year)
which, assuming 7 months of liquid digestate storage requirements, would require approximately 175,000
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m?3 of storage capacity. The installation of a tank farm capable of storing that volume was evaluated in the
BATEA assessment and was not selected using the environmental and economic evaluation (Attachment A).

Rimrock also notes the liquid digestate pond has been optimized to a two-celled pond configuration
equipped with a mechanical aeration system in the polishing cell. The liquid digestate leaving the polishing
cell) will be fully stabilized (i.e., not generating H,S or VOCs) (see SIR No. 4). Further, as per the BATEA
assessment (Attachment A), the % reduction in H,S emissions in the Project-case for storing liquid digestate
in tanks tied to an odour abatement system are equivalent to aeration.

d) As described in SIR No. 1, the manure blend building is no longer a part of the facility design. The feedstock
receiving area has been relocated and redesigned such that recessed hoppers will receive raw (un-hydrated)
manure and be placed in an enclosed building complete with air exchange system connected to the odour
abatement system, with manure hydration only beginning in the enclosed blend tanks (which the headspace
will be put under negative pressure and also tied into the odour abatement system).

Rimrock notes that relocating the manure blend building to the adjacent feedlot would have no net
difference in regional odours, given the proximity of the two facilities. Further, relocating the manure blend
building would present operational challenges given the distance the hydrated manure would have to be
pumped along with the thermal needs of the broader facility (manure blend building included). Manure not
only needs to be hydrated but also heated before it can be introduced into the anaerobic digester tanks, to
maintain the temperatures required for anaerobic digestion. Heat for both the hydrated manure and the
digestate in the anaerobic digester tanks will be generated using a combination of the cogeneration units
and the process heater. Having a manure blend building a few hundred meters away from these heat sources
would not be an efficient means of supplying the required thermal energy to the system.

e) Solid digestate is a by-product of anaerobic digestion that has been biologically reduced to a stabilized
material. Additional composting of the solid digestate will not further enhance the stabilized solids, nor is
there sufficient residual volatile solids in the solid digestate to support its use as feedstock in a compost
operation. Further, the solid digestate staging area is not expected to be a significant source of odourous
emissions (see SIR No. 3a). This is supported by published studies such as Odour Measurements at Different
Methanisation Sites (Bayle et al 2018) which indicates the solid digestate storage zones are the least emitting
zones for the studied biogas plants. This is supported further by the BATEA assessment (Attachment A), which
demonstrates that enclosing the solid digestate staging area and tying it into an odour abatement system is
predicted to only result in a 2.3% reduction of H,S and 2.5% NH3s in the Project case.

f) Rimrock has proposed to invest significant capital in the digestate separation building equipped with screw
presses (approximately 10% of the total installed cost for the Project). The sole purpose of the screw presses
is to separate the solid digestate fraction from the liquid fraction, upstream from the pond. Separation of
the solid fraction from the liquid digestate will significantly decrease the volume of solids entering the pond,
thereby preventing their anaerobic degradation and associated H.S emissions. Further, as described in SIR 4,
since a majority of the solids have been separated this allows for optimization of the pond to a two-celled
configuration equipped with a mechanical aeration system in the polishing cell. The liquid digestate leaving
the polishing cell will be fully stabilized (i.e., not generating any H,S or VOCs). This allows for Cell 2 to be used
only for stabilized liquid digestate storage.
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1. Introduction

On March 23, 2023, Rimrock Renewables Ltd. (Rimrock) received an SIR #2 from Alberta Environment and
Protected Areas (AEPA) requesting supplemental information to continue technical review of the
Application. Within the preamble of the SIR #2, AEPA requested Rimrock to evaluate the most effective
demonstrated technologies in accordance with AEPA’s Industrial Release Limits Policy (Policy) by
employing the principle of Best Available Technology Economically Achievable (BATEA) to further reduce
odour from the proposed biodigester facility. In response to this request, Rimrock completed a BATEA
evaluation, which is described in this memorandum as a supporting reference for the proposed design
and odour abatement technologies outlined in Rimrock’s SIR #2 responses.

The BATEA evaluation followed a three-step process, summarized below, for evaluating odour abatement
technologies. This evaluation process was completed in three steps:

e Step 1: Identification of Demonstrated Odour Abatement Technologies

e Step 2: Technical Feasibility and Preliminary Economic Evaluation of Odour Abatement
Technologies

e Step 3: Environmental and Economic Evaluation of Remaining Abatement Technologies

This document provides a detailed overview of the BATEA evaluation conducted to arrive at the proposed
design and odour abatement technologies by contemplating BATEA principles and guidelines used by
AEPA when developing industrial release limits. These technologies are described in Rimrock’s SIR #2
response. Additionally, the Government of Alberta Guidance for Assessing Best Available Technology
Economically Achievable (BATEA) and Developing Technology-Based Standards (Guidance) (APEA, 2011)
was also reviewed in conjunction with developing this evaluation. It was used as a general guide but not
fully adopted, given the purpose of this guidance document is to discuss BATEA in the development of
technology-based standards by AEPA.

The BATEA evaluation aimed to evaluate various odour abatement technologies that effectively reduce
odour emissions, with particular emphasis on hydrogen sulfide (H.S) and ammonia (NHs), with
consideration for VOCs and other reduced sulfur compounds such as methyl mercaptans. The objective
was to identify demonstrated cost-effective environmentally beneficial technologies for mitigating odour
emissions associated with the proposed biodigester facility (the Project).

It is important to note that certain specialty technologies or emerging solutions may not have been
considered in this evaluation. While efforts have been made to include a comprehensive range of
technologies, it is possible that certain solutions may not have been evaluated within the scope of this
report considering the dynamic nature of technological advancements. The odour abatement
technologies included in this evaluation were based on available literature, industry practice, site specific



applicability, discussions with equipment and product suppliers, expert judgement of consultants for
odour abatement, and numerous site visits to other on-farm biodigesters including GrowTEC near Chin,
Alberta, and several sites in Ontario and Italy.

The BATEA evaluation summary should be read in the context of the proposed Project’s contribution to
cumulative emissions. As noted in the Air Quality Assessment (AQA) (Horizon, 2023a) (Attachment I, SIR#2
response), the proposed Project compiles with the Ambient Air Quality Objectives (AAQO) (for the project
case) (AEPA, 2019) and represents a very small part of the cumulative emissions in the area for H,S and
NH; (Horizon, 2023b). Additionally, it is predicted to result in a net reduction of regional odourous air
emissions (H,S and NHs) compared to current conditions (Horizon, 2023a).

2. Identification of Demonstrated Odour Abatement Technologies

Table 1 provides a summary of the odour abatement technologies evaluated with respect to the various
process areas of the proposed biodigester facility served as a foundation for subsequent sections of this
evaluation, where a more detailed evaluation of their effectiveness and economic feasibility are
presented. Cells marked with an “x” were evaluated as potential odour mitigation solution while cells with
“-“ represents technologies that are not applicable to that respective process area.

Table 1: Demonstrated Odour Abatement Technologies

Enclosure Wet Activated Bio- Mechanical | Mechanical
Process Area or Cover Chemical Carbon Biofilter Scrl_Jbber/ Additives Separation J—
Scrubber Trickler

Manure Staging Area X X X X X
(5000 tonnes)
Feedstock Hopper
Building X X X X X
Manure Blend and X X X X X
Feed Tanks
Organic Food X X X X X
Resource Tanks
Digesters/Upgrader X X X - - X - -
Digestate Separation

. X X X X X - X -
Building
Nurse/Liquid Fraction
Tanks X X X X X X
Solid Digestate
Staging Area (10,000 X X X X X X - -
tonnes)
Liquid Digestate Pond X X X X X X - X

An initial description of each of these technologies including their effectiveness, environmental benefits,
advantages, and disadvantages is provided below. A majority of the information used to evaluate wet
chemical scrubber, activated carbon, biofilter, and bio-scrubber/trickler was derived from discussions



with technical experts such as BIOREM Technologies Inc. (BIOREM), AB Energy Canada (AB Holding S.p.a.),
and Obsidian Engineering Corp. (Obsidian), and presented in a technical proposal received from BIOREM
(2023) (see Attachment H, SIR#2 response).

Enclosure or Cover:

Enclosures or covers are applicable to each of the process areas as shown in Table 1. In the context of this
BATEA evaluation, an enclosure or cover represents any building, quonset, concrete lid on a tank, or non-
rigid cover (such as a membrane) and their purpose is to allow for the collection of emissions and the
implementation of venting systems to either aid in controlled, localized dispersion or subsequent air
quality treatment.

It is important to note that enclosures without properly designed venting and air treatment systems are
limited in their effectiveness to reduce odorous emissions. Instead of odorous emissions being released
uniformly from the source that is left uncovered, odours would instead be emitted from open air
ventilation from the enclosure or cover in the form of a point source. Therefore, an odour treatment
system is required to reduce emissions from a covered or enclosed odour source. The size of the
associated odour abatement system is therefore proportional to the volume of the enclosure, and
guantified by determining the number of air exchanges, within the enclosure, needed to collect and treat
odorous compounds.

Wet Chemical Scrubber:

Wet chemical scrubbers are applicable to all process areas that can be enclosed, collected, and vented.
Wet chemical scrubbers operate by introducing a scrubbing liquid, typically a chemical solution, into
contact with the odorous gas stream. The liquid absorbs (reacts) with the targeted odorous compounds,
effectively removing them from the process air.

Wet chemical scrubbers are typically deployed to treat water-soluble compounds, such as ammonia, and
have demonstrated high removal efficiencies. Scrubbing solutions including sulfuric acid are required to
promote the reaction between ammonia and the scrubbing liquid. Their efficiency is influenced by factors
such as liquid-to-gas ratio, contact time, scrubbing liquid composition, pH control, and temperature and
can be adapted or optimized for different ammonia concentration levels and process conditions.

Activated Carbon Filter:

Activated carbon filters, also known as carbon adsorption systems, are also applicable to all process areas
that can be enclosed to produce an air stream. Activated carbon filters utilize a sealed vessel filled with
porous bulk carbon material, with a large surface area to adsorb odorous compounds. The odorous air
passes through the carbon beds, and the compounds are physically adsorbed onto the carbon’s surface.

Activated carbon filters are effective in removing a wide range of odorous compounds, including H,S,
VOCs, and reduced sulfur compounds but not as efficient as removing ammonia. They are particularly
effective for intermittent odour sources. Activated carbon can achieve a very high removal efficiency for
H.S, VOCs, and reduced sulfur compounds. The efficiency depends on factors such as the type and quality
of the activated carbon used, contact time, gas flow rate, temperature, and humidity. Regular
replacement or regeneration of the carbon bed is necessary to maintain optimal performance.

Biofilter:

Biofilters use a bed of inorganic or organic media, such as compost, wood chips, or peat, to support the
growth of microorganisms. Biofilters are applicable to all enclosed process areas that are collected to



produce an air stream that could be passed through the biofilter bed. Microorganisms present in the
biofilter bed biologically degrade the odorous compounds through bio-oxidation.

Biofilters are commonly used for the treatment of certain sulfur compounds and VOCs and can achieve
high removal efficiencies for a range of odorous compounds depending on factors such as media
composition, moisture content, temperature, and pollutant characteristics. Inorganic media biofilters,
with engineered coatings, are more efficient than organic media at treating compounds that are not water
soluble such as many reduced sulfur compounds and VOCs. Engineered inorganic media biofilters are also
better at treating intermittent and fluctuating contaminant loads.

Bio-Scrubber / Trickler:

Bioscrubbers and biotrickling filters are similar biofiltration technologies used for removing volatile
organic compounds (VOCs) and odours from air or gas streams by using microorganisms that metabolize
the contaminants. The key difference between them lies in their operation: a bioscrubber first absorbs
pollutants into a scrubbing solution that is then circulated through a separate bioreactor where the
contaminants are biodegraded, whereas in a biotrickling filter, the polluted air passes directly over a moist
bed of microorganisms where the contaminants are both absorbed and biodegraded together. Although
both systems employ biological degradation, biotrickling filters are generally more space-efficient, can
handle higher pollutant loads, and require less maintenance due to continuous water recycling, as
opposed to bioscrubbers which need periodic replacement of the scrubbing solution.

The removal efficiency is influenced by factors such as media selection, media surface area, liquid
distribution, and retention time. Biotricklers are very efficient at removing water soluble compounds like
hydrogen sulfide (above 10ppm) but less effective at removing reduced sulfur compounds and VOCs. They
are also less effective on intermittent and fluctuating contaminant loads.

Additives:

Additives were evaluated as potential method to reduce sulfur and ammonia within the solid and liquid
digestate fractions. Products from suppliers such as Kemko, Novemen, and Agrotech offer variations of
acidifiers, oxidizing agents, or adsorbents to treat hydrogen sulfide and ammonia. Many of these products
can trace their origins to various industries related to odour control, wastewater treatment, and
agriculture.

Treatment using additives was considered at different points within the facility process including the
addition of ferric chloride into the feedstock slurry and H,S treatments to the liquid digestate.
Consideration was also given to the addition of Triune to the raw manure feedstock to control the amount
of ammonia produced within the biological process. Triune is a polymer-based manure additive intended
to bind to ammonium delaying the conversion to ammonia and subsequent loss to the atmosphere from
both the digestate storage tanks and liquid digestate pond.

For the liquid digestate, consideration was given to the addition of either Novamen Q7-10 or Novamen
NeutraGas 365 as a potential option to reduce H,S emissions from the pond. Novamen Q7-10 is a
biological bacteria treatment intended to biodegrade the residual organic matter in the pond. Novamen
Q7-10 s intended to enhance chemical oxygen demand/biochemical oxygen demand and total suspended
solids removal while reducing H.S production. Novamen NeutraGas 365 is a H,S scavenger which is
intended to neutralize H,S through a permanent bonding and encapsulation of the sulfur ion, leaving an
inert sulfide compound that is water soluble and biodegradable. Similarly, Kemko offers a product called
U-Scav that is a water soluble triazine based hydrogen sulfide scavenger. Depending on the product, these



would need to be mixed into the liquid digestate stream before entering the pond or added directly into
the pond and require additional mixing of the pond.

Mechanical Separation:

Mechanical separation of digestate into solid and liquid fractions using screw presses or centrifuges is an
important odour abatement technology deployed at numerous biodigester facilities. The primary purpose
of separating digestate is to provide odour mitigation for the liquid digestate pond by removing a large
portion of the remaining organic compounds that would otherwise be discharged into the Liquid Digestate
Pond following the digestion process.

Mechanical separation of digestate also enables further odour abatement technology to be deployedin a
cost effective and efficient manner, such as mechanical aeration (described below) of the liquid digestate
pond due to the significant reduction in solids within the liquid fraction and allowing the natural aeration
of solid digestate by removing liquid and increasing porosity.

Mechanical separation of digestate therefore provides multiple benefits for odour abatement. It allows
for targeted aeration of the liquid fraction, promoting aerobic conditions and reducing odour emissions.
Simultaneously, it enhances the natural aeration of the solid fraction, supporting aerobic conditions and
minimizing odour generation.

Although mechanical separation of solid and liquid digestate is shown to only be applicable to the
Digestate Separation Building in Table 1, mechanical separation has an indirect application to the Liquid
Digestate Tank, Solid Digestate Staging, and Liquid Digestate Pond as these process areas would either
not exist or be modified in the absence of mechanical separation.

Mechanical Aeration:

Discussion with Nexom (2023) (see Attachment K, SIR#2 response), including preliminary design of an
aeration system, were used to evaluate this technology. Mechanical aeration introduces oxygen to
promote the growth of aerobic bacteria which consume odorous compounds entrained in the liquid
digestate (e.g., sulfides [H,S] and VOCs) as part of their natural metabolic process, converting them to
stable odourless CO,, SO4 and H,0, and stop anaerobic processes (bacteria) to prevent the generation of
odourous compounds (H,S, VOCs)).

Aeration is most effective at lowering H,S concentrations (approximately 2.0 mg/L) in the liquid digestate,
which is applicable to this application, reducing the resultant H,S in solution to <0.1 mg/L through a
reaction of H,S with oxygen to form elemental sulfur. The effectiveness of the process will be dependent
on the bubble size, density, and oxygen transfer rate into the water phase to produce an excess residual
oxygen concentration, ensuring the stoichiometric requirements of the reaction are satisfied.

Although aeration is proven to breakdown sulfide compounds, it has limited direct impact on the nitrogen
compounds. Nitrogen compounds, such as ammonia and ammonium, are predominantly inorganic and
chemically stable. These compounds exist in a relatively stable form and are not easily broken down
through aeration alone. The breakdown of nitrogen compounds typically involves separate treatment
steps or dedicated systems, such as scrubbers or reactors, to facilitate nitrogen transformations.



3. Technical and Preliminary Economic Feasibility

The Technical and Initial Economic Feasibility section presents the evaluation completed to assess the
viability of implementing specific odour abatement technologies to applicable process areas. This section
focuses primarily on the technologies eliminated from consideration for technical reasons or selected for
further analysis as a consequence of eliminating others. Specifically, additives, wet chemical scrubbers,
activated carbon filter, biofilter, and bio-scrubber/trickler.

The remaining technologies not noted above (encloser/cover, mechanical separation, and mechanical
aeration) have been considered technically feasible and have been brought forward to be assessed in Step
3 of the BATEA evaluation, below.

3.1 Odour Abatement System (OAS)

The following evaluation of wet chemical scrubbers, activated carbon filter, biofilter, and bio-
scrubber/trickler is based on research, expert judgment, and technical discussions with BIOREM
Technologies Inc. (BIOREM, 2023), AB Energy Canada (AB Holding S.p.a.), and Obsidian Engineering Corp.
These specific technologies were grouped for further evaluation as they share the same purpose of
treating odorous gas streams.

Wet Chemical Scrubber:

Compared to activated carbon filters, biofilters, bio-scrubbers, and/or bio-tricklers, wet chemical
scrubbers are more efficient at removing ammonia and are often considered the primary choice by
industry for ammonia treatment. Wet chemical scrubbers however are not as efficient at removing other
compounds such as H,S or volatile organic compounds (VOCs) and are therefore typically deployed in
combination with other filters.

Activated Carbon:

As previously mentioned, activated carbon filters are not as efficient as removing ammonia compared to
wet chemical scrubbers and are primarily used for the removal of H.S, VOCs, and reduced sulfur
compounds. As such, activated carbon filters are typically used in combination with wet chemical
scrubbers as is the case with the proposed biogas upgrader for this Project.

Compared to biofilters and bio-scrubber/trickler, activated carbon filters typically require lower initial
capital cost but require higher operational expenses due regular replacement of the activated carbon bed.

Biofilter:

As with activated carbon filters, biofilters are not as efficient for the treatment of ammonia and are
typically used in combination with wet chemical scrubbers to enhance the overall efficiency of odour
treatment. Organic media biofilters are not that efficient at removing reduced sulfur compounds and
many VOCs. They also degrade and require frequent replacement.

Inorganic media biofilters with engineered coatings, are more efficient at removing reduced sulfur
compounds and VOCs and the media lasts for 20 years, however, their initial capital cost is much higher
than activated carbon. Their removal efficiency for H,S, reduced sulfur compounds, and VOCs is very good,
but still not as efficient as activated carbon.



Although biofilters have lower operational expenses due to the replacement frequency and cost of the
media compared to activated carbon filters, biofilters have a higher initial capital cost and are less efficient
at removing odourous compounds, hence they hence were not considered further for use on this Project.

Bio-Scrubber/Trickler:

Bio-scrubbers/tricklers are effective for treating water soluble compounds like H,S above 5ppm. At lower
concentrations of H,S, their removal efficiency drops off. Additionally, they are less effective compared to
activated carbon filters at removing VOCs and some reduced sulfur compounds and are less efficient at
removing ammonia compared to wet chemical scrubbers. Bio-scrubbers/tricklers can achieve similarly
high removal efficiencies as activated carbon filters when hydrogen sulfide levels on the inlet level are
above 10 ppm and continuous but are less efficient when H.S levels are below 10 ppm.

Given that biotrickling filter are not that effective at removing many reduced sulfur compounds, VOCs,
and low levels of H,S, they were not considered further for use on this Project.

3.1.1 Odour Abatement System Selection

Based on this evaluation, the selected Odour Abatement System (OAS) is a combination of a wet chemical
scrubber for ammonia removal and an activated carbon filter for H2S, VOCs, and reduced sulfur removal.
This combination was chosen because it has the highest removal efficiency, moderate capital cost, and
synergies with the proposed biogas upgrader. This combination of odour abatement equipment will also
be capable of managing intermittent and fluctuating contaminant loads.

Organic media biofilter were eliminated from consideration because they are not effective at removing
many reduced sulfur compounds and VOCs and would be less responsive to intermittent or changing
contaminant levels. Bio-scrubber/tricklers were eliminated because they are not effective at treating low
levels of hydrogen sulfide as well as many reduced sulfur compounds and VOCs. They are less responsive
to intermittent or changing contaminant levels. Inorganic media biofilters, with engineered coatings, were
eliminated because they were less efficient at removing reduced sulfur compounds and VOCs compared
to activated carbon, take up a greater footprint, and have a higher capital cost than activated carbon.

3.2 Additives

Except for the addition of ferric chloride to the feedstock slurry, all other additives evaluated in the
feedstock receiving area or to the liquid digestate were not further considered due to one or a
combination of the following reasons:

e Vendors were unable to provide adequate guarantees that their product would have the required
reductions of H,S or NHs. (Whitepapers, case studies, performance guarantees, etc.)

e Additives require ongoing dosing of the pond/feedstock for continuous treatment,

e Some additives have resultant by-products derived from the chemical reactions or potential
overdosing that may have an undesirable environmental impact and negatively impacting land
spreading of solid and liquid digestate,

Additives, other than ferric chloride, were therefore eliminated as a proposed solution for the
Nurse/Liquid Fraction Tank, Solid Digestate, and Liquid Digestate, as shown in Table 2 below.
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Technical and Preliminary Economic Feasibility Results

Table 2 below provides a results summary of Step 2 of the BATEA evaluation. As described above, cells
marked in grey have been evaluated with a preliminary technical and economic analysis and deemed not
feasible to be brought forward to the final steps of the BATEA evaluation.

Table 2: Technical and Preliminary Economic Elimination of Odour Abatement Technologies

Enclosure Wet Activated Bio- Mechanical Mechanical
Process Area Chemical Biofilter Scrubber / Additives echanica echanica
or Cover Carbon A Separation Aeration
Scrubber Trickler
Manure Staging Area
(5000 tonnes) X X X - -
Feedstock Hopper
Building X X X - -
Manure Blend and
Feed Tanks X X X - -
Organic Food
Resource Tanks X X X - -
Digesters/Upgrader X X X - -
Digestate Separation
Building X X X X -
Nurse/Liquid Fraction
Tanks X X X - -
Solid Digestate
Staging Area (10,000
tonnes) X X X - -
Liquid Digestate
Pond X X X - X

Note: grey fields indicate technologies removed due to technical feasibility.




4. Environmental and Economic Evaluation

This section provides a comprehensive overview of how each process area applies to the technology and
identifies potential odour abatement scenarios that were considered in the BATEA evaluation, focusing
on environmental and economic characteristics for the proposed Project.

Given the large number of combinations of process areas and abatement technologies, the remaining
BATEA evaluation was conducted on complimentary pairs of technologies employed in each process area,
rather than individually (See Figure 5-1, Attachment C, SIR#2 Response] for a description of Process Areas.
This provides a pragmatic evaluation of the environmental benefits and costs for the following BATEA
evaluation. For example, as noted earlier, an analysis of tank enclosures without an odour treatment
system does not result in a material environmental benefit for the project and must be evaluated
together.

Manure Staging Area:

The Manure Staging Area, situated 200-300m away from the feedlot, comprises a maximum on site
capacity of 5,000 tonnes (6% of annual throughput) and approximately 25,000 ft* of surface area. To
mitigate odours from the staging area, the primary identified solution is an enclosed building under
negative pressure, equipped with an air exchange system connected to an Odour Abatement System
(OAS). Consequently, the evaluation of the Manure Staging Area was conducted both with and without
the enclosure (i.e., natural aeration) and odour abatement system. It is important to reiterate that
enclosures themselves, for the Manure Staging Area and other process areas, do not result in large
reductions to emissions without including odour treatment, the cost of which is proportional to the size
of the enclosure. Due to the size of the enclosure, a conceptual cost estimate for a standalone odour
treatment system was developed in addition to the cost of the enclosure for use in the BATEA evaluation.

As noted above, the manure staging area was also considered without an enclosure, given this is common
practice at feedlots and other on-farm biodigesters and the relatively low H3S emissions as shown in Table
4. This option considers staging manure in windrows to provide natural aeration.

Feedstock Receiving Hopper Building:

The Feedstock Hoppers were also evaluated with and without an enclosure and odour abatement system.
The only identified solution for effective odour mitigation was constructing an enclosed building equipped
with an air collection system connected to an odour treatment system. The Feedstock Hopper Building is
proposed to be approximately 5,000 ft? and is be connected to the same odour abatement system as the
tanks (mentioned below) and Digestate Separation Building due to proximity and relatively small
footprint.

Manure Blend, Digester Feed, Organic Food Resource, Digestate Nurse, and Liquid Digestate Tanks:

For simplicity the Manure Blend, Digester Feed, Organic Food Resource, Digestate Nurse, and Liquid
Digestate Tanks were combined into a single BATEA evaluation scenario, as shown in Table 3, since the
same odour abatement technologies are applicable. The sole odour abatement technology identified
comprises of concrete tank covers equipped with an air exchange system connected to the same odour
treatment system as the Feedstock Hopper Building and Digestate Separation Building. Through the use
of the air exchange system, the headspace of all tanks described above will be placed under negative
pressure. Air from the headspace of each tank will be directed to the odour abatement system via sealed
piping, and backdraft dampers and actuated dampers will provide full flow control.



Digesters/Upgrader:

The Digesters are proposed to be enclosed with airtight membranes and vented to the biogas upgrader.
The Upgrader includes an ammonia scrubber, activated carbon vessels for absorption of H,S, VOCs, and
other sulfide compounds including methyl mercaptan. The Digesters will also be equipped with both
passive (netting, a mesh material within the digester tanks which mitigates sulfur from leaving the digester
in its gaseous state) and active methods to control HS levels in the biodigester headspace (i.e., addition
of ferric chloride to the feedstock prior to entry into the digesters).

Since the Digesters and biogas upgrader have, and will, continue to be included in the proposed design,
further BATEA evaluation is not required and as such, were excluded from the scenarios listed in Table 3.

Digestate Separation Building:

Two odour abatement technologies were evaluated for the Digestate Separation Building. These include
mechanical separation (i.e., screw presses) and hood vents placed above the screw presses with an air
exchange system connected to the same OAS as the Feedstock Hopper Building and Tanks. Although
mechanical separation does not directly remove odours from the Digestate Separation Building itself,
separation of digestate into solid and liquid fractions plays a significant role in mitigating odours from the
Liquid Digestate Pond. In the absence of mechanical separation, a significantly higher volume of organic
material would enter the Liquid Digestate Pond, which would reduce the effectiveness of implementing
further odour abatement (aeration). There is no commercial benefit for the Project in separating
digestate, the sole benefit is environmental and requires a significant capital investment to implement,
approximately 10% of the total project cost. Since digestate separation has, and will, continue to be
included in the proposed design, the cost of the building and screw presses were excluded from the BATEA
evaluation.

Additionally, quantification of the environmental benefit of mechanical separation for the project would
require a separate mass balance and AQA analysis that considers higher total solids entering the Liquid
Digestate Pond which is outside the scope of this evaluation as it is not being considered. As such,
mechanical separation was excluded from further BATEA evaluation, as shown in Table 3.

Due to the openings within the digestate separation building, where the solid digestate falls from the
screw presses to the solid digestate bays, the digestate separation building is unable to be placed entirely
under negative pressure via the air exchange system for odour abatement. As an alternative solution, to
mitigate odorous emissions from the screw presses, hood vents will be placed directly above the screw
presses to capture air and direct it to the OAS.

Solid Digestate Staging Area:

The Digestate Staging Area, situated 200-300m away from the feedlot, comprises a maximum capacity of
10,000 tonnes (23% of annual throughput) and approximately 50,000 ft? of surface area. To mitigate odour
from the staging area, the primary identified solution was constructing an enclosed building under
negative pressure, equipped with an air exchange system connected to an odour treatment system.
Consequently, the evaluation of the Digestate Staging Area was conducted both with and without the
enclosure (i.e., natural aeration) and odour abatement system. Due to the size of the enclosure required,
a conceptual cost estimate for a standalone odour treatment system in addition to the enclosure was
developed for use in the BATEA evaluation.



As noted earlier, the solid digestate staging area was also considered without an enclosure given the low
H.S and NH3; emissions as shown in Table 4. This option considers staging digestate in windrows to provide
natural aeration.

Liquid Digestate Pond:

Three possible solutions for odour mitigation of the Liquid Digestate Pond were identified including a pond
enclosure, storing liquid digestate in tanks (i.e., a tank farm), and mechanical aeration. The pond enclosure
and tank farm scenarios were both considered under the enclosures section of Tables 1 and 2 above. As
mentioned, covers or enclosures as standalone solutions offer limited benefit in odour mitigation without
the use of air exchangers connected to an odour treatment system, as these enclosures require venting
for safety purposes. Additionally, it is important to note that depriving liquid digestate of oxygen is likely
to increase anaerobic activity, leading to an increase in emissions, particularly H.S, which requires
consideration in the design and sizing of the venting system and associated odour treatment.

The proposed pond is expected to be approximately 6 hectares, and the resulting volume of gas within an
enclosure would be approximately 35,000-40,000 m?3 based on an assumed 0.75 m of head space. For
comparison, the combined head space of all the proposed Tanks is 2,500 m3. The capital investment of
material/equipment for a combination of wet chemical scrubber and activated carbon filter odour
abatement system was estimated to be 2- 3x greater than the cost of the enclosure itself. An odour
abatement system of this size would result in a material increase in operational expenses.

Similarly, containing and storing all the liquid digestate in a tank farm without an odour abatement system
provides little benefit, as the tank headspace requires ventilation for safety purposes. Based on the mass
balance (see Attachment E, SIR#2 Response), approximately 828 m3/day of liquid digestate (assuming 25%
liquid digestate reuse) will be discharged to the liquid digestate pond. This equates to an annual volume
of approximately 300,000 m?and the minimum required 7-months storage volume of 175,000 m3. A tank
farm capable of storing this volume (the equivalent of 1,100,000 barrels or 20 additional anerobic
Digesters) of liquid digestate, including secondary containment and odour abatement system would
require a material capital investment, as outlined in Section 4.1 below. The odour abatement system and
maintenance costs for the tank farm would result in an increase to the operational expenses of a pond
enclosure due to tank maintenance and integrity.

Lastly, mechanical aeration was evaluated as a potential odour abatement solution. Based on the
technical feasibility and cost estimate received from Nexom Inc. (2023) as well as discussions with
Obsidian Engineering, aeration is expected to have a similar removal efficiency of H,S as an enclosure or
tank farm that’s connected to an appropriately sized odour treatment system, as described previously. A
disadvantage of a mechanical aeration system is the limited ability to reduce nitrogen compounds
compared to a pond enclosure or tank farm that is equipped with a wet chemical scrubber to treat
resulting ammonia emissions. However, as shown in Section 4.2 below, the percent reduction in ammonia
a wet chemical scrubber would provide is relatively small. Additionally, the capital cost and operational
expenses required to install and maintain a pond aeration system were found to be materially less than a
pond cover or tank farm, as shown below in Section 4.2.

The three possible odour mitigation scenarios described above are listed in Table 3 and further evaluated
in Section 4.1.



Environmental and Economic Evaluation Summary

Table 3 provides a summary of the combined technology areas associated with each of the individual
process areas further evaluated in Section 4.1.

Table 3: Selected Odour Abatement Technologies for Environmental and Economic Evaluation

W Bio-
Enclosure e.t Activated . g ‘o Mechanical | Mechanical
Process Area Chemical Biofilter Scrubber / . .
or Cover Carbon X Separation Aeration
Scrubber Trickler

Manure Staging Area
(5000 tonnes) X X X
Feedstock Hopper
Building X X X
Manure Blend, Feed,
Organic Food
Resource, and X X X - - - -
Nurse/Liquid Fraction
Tanks
Digestate Separation

. X X X - - X -
Building
Solid Digestate
Staging Area (10,000 X X X X X - -
tonnes)
Liquid Digestate Pond X X X - - - X

4.1 Environmental and Economic Evaluation Methods

To further evaluate technologies that were deemed feasible from a technical perspective, an
environmental and economic efficiency evaluation was conducted (Table 4). The evaluation focused on
percentage reductions in H,S and NHs, as these compounds are quantifiable, were modeled as part of the
AQA completed for the project (Horizon, 2023a), and are identified as compounds of concern in the
AAAQO (AEPA, 2019).

To establish the percentage reduction of H,S and NHs in the Project and Cumulative Case (i.e., the Project
plus the feedlot) for each scenario listed in Table 4, the mass emissions for the Project and Cumulative
Cases without any odour controls were first established. Mass emissions for each of the scenarios were
then implemented individually to calculate a specific percentage reduction in mass emissions for that
scenario. Implementation of multiple scenarios simultaneously would therefore result in an aggregate
percentage reduction in mass emissions, which was done for the proposed design then modeled in the
AQA (Horizon 2023a and b).

Conceptual level capital cost estimates (+/- 50%) were developed for each scenario and compared to the
total Project cost to establish the percentage increase in capital cost. Conceptual cost estimates were
derived from previously established cost databases and scaled ratios of estimates received from vendors
(BIOREM 2023, Nexom 2023, and others) for similar scenarios/applications.



An odour mitigation cost benefit factor was then calculated by dividing the percent reduction in the
Project Case by the percent increase in capital cost. The results, presented in Table 4, provide a factor that
can be used to compare environmental benefit between scenarios with consideration for capital costs.
Higher numbers represent a greater odour mitigation cost benefit for the Project while lower numbers
indicate a comparatively reduced odour mitigation cost benefit or unreasonableness between scenarios.

Table 4 also includes the percent reduction in the Cumulative Case (Proposed project and the existing
Rimrock Feedlot) for H2S and NH3. The cumulative case reductions were not used in the odour mitigation
cost benefit calculation. However, these have been calculated to provide important context regarding the
potential impacts of a scenario within the regional setting.

While the Guidance (AEPA 2011) was reviewed in conjunction with developing this evaluation, variations
were applied due to the complexities of the Project. For example, the cost ratio calculations were
substituted with the above-mentioned cost benefit factor. A simplified factor was developed due to the
number of scenarios and technologies that were assessed. The factor, however, provides a measure of
economic achievability relative to the environmental benefit for each scenario with the level of accuracy
required for design decisions.

For the Liquid Digestate scenarios in Table 4, the Cover and Tanks both capture all pond vapours and direct
the vapours to the OAS. The OAS are expected to achieve a 95% (or more) reduction in emissions. As such,
the Cover with OAS and Tanks with OAS are calculated to achieve the same overall reduction in H,S and
NH; emissions.

The Mechanical Aeration scenario in Table 4 will maintain a dissolved oxygen content in the liquid
digestate pond which will oxidize the dissolved H.S; resulting in a reduction in H,S emissions of 95% (or
more). Mechanical Aeration does not reduce overall NH; emissions.



4.2 Environmental and Economic Evaluation Results

Table 4: Environmental and Economic Benefit Analysis

% Reduction in % Reduction in Cumulative % Odour Mitigation Cost
Process Area / Project Case! Case! Increase Benefit Factor (Project Case)
Scenario H.S NH3 H,S NH;s in Capital H,S NH3
Cost?

Q

Feedstock Receiving
Enclosed Manure
Staging Area
(5000 tonnes, 0.2% 72.2% | 0.06% 0.9% 19% 0.01 3.80
25,000 ft2) with
OAS

Enclosed

Feedstock
Hopper Building 0.1% 39.6% 0.03% 0.5% 2% 0.06 19.81

with OAS

Enclosed Manure
Blend, Feed
Tanks, and
Organics Food 2% 13.3% 0.5% 0.2% 2% 0.99 6.66
Resource Tanks
with OATS

Solid Digestate
Digestate

geApsara“O” with 1 4 594 1.2% 0.3% 0.02% <1% 4.07 4.34

Enclosed Solid
Digestate Staging
Area (10,000 2.3% 2.5% 0.6% 0.03% 25% 0.09 0.10
tonnes, 50,000
t2) with OAS

Liquid Digestate
Coverwith OAS | 950 8.2% 23% 0.1% 23% 3.98 0.36

Tanks with OAS

92% 8.2% 23% 0.1% 43% 2.13 0.19

Mechanical
Aeration 92% 0.0% 23% 0.00% 2% 45.81 0.00

1. Data provided in Horizon 2023b.
2. Conceptual level cost estimates, accuracy +/- 50%

Based on the factors calculated in Table 4, enclosing the Feedstock Hopper Building and venting the air
stream to the OAS (factor of 19.81) provides approximately 5 times greater odour mitigation cost benefit
for the Project compared to enclosing the Manure Staging Area (factor of 3.80) for NH3 reduction when
considering the material difference in capital cost.

As identified in Table 4, an Enclosed Manure Staging Area with an OAS would result in a significant
reduction in NH3 emissions (though a negligible reduction in H,S emissions). Although this option would
result in a reduction of NH; for the Project Case, the change would be negligible (less than 1%) in
comparison with the Cumulative NH3 emissions. Related to this, while the manure staging at the Facility



does increase the Project Case emissions the manure is already being stored at the adjacent Rimrock
Cattle Company Ltd. Feedlot (200 m — 300 m away), and as such, there would be no net increase in
emissions in the local airshed because of storing the manure at the Facility. Furthermore, ground-level
ambient air quality for NHs for the Project Case is still predicted to be well within the AAAQOs with the
proposed onsite manure staging area emissions (Horizon, 2023a). Also, as identified in Table 4, enclosing
the manure staging area is cost prohibitive (19% increase in capital cost).

Enclosing the Manure (factors 0.01 and 3.80) and Solid Digestate (factors 0.09 and 0.10) Staging Areas,
covering the Liquid Digestate Pond (factors of 3.98 and 0.36), and constructing a tank farm for liquid
digestate (factors of 2.13 and 0.19) were scenarios with the lowest odour mitigation cost benefit for the
Project and were therefore deemed to be cost unreasonable and excluded from the proposed design.

The Liquid Digestate Pond aeration (factor of 45.81 for H,S) was found to be approximately 11 times
more beneficial for the Project compared to a pond enclosure (factor of 3.98 for H,S) when factoring in
the large capital investment required to enclose the pond and treat the resulting anaerobic air stream
versus the relatively lower capital cost and effectiveness of mechanical aeration.

Mechanical aeration of the pond and enclosing the Feedstock Hopper Building resulted in the greatest
odour mitigation cost benefit for the Project and were included in the proposed design.

Including hood vents above the screw presses in the digestate separation building (factors of 4.07 and
4.34) and covering the Manure Blend, Feed, Organic, Nurse, and Liquid Digestate Tanks (factors of 0.99
and 6.66) also had a relatively favourable odour mitigation cost benefit for the Project. These scenarios
were therefore selected as part of the proposed design.



4.3 Results of the Environmental and Economic Evaluation

Table 5 provides the final results of the odour abatement technologies that were included (green) and
excluded (grey) from the proposed design after the environmental and economic evaluation was
completed. The included technologies represent those which provide environmental benefit, are
technologically feasible in the design, and are economically achievable.

Table 5: Proposed Odour Abatement Technologies

Wet . Bio- . .
Process Area DL Chemical GEUELL Biofilter Scrubber/ Additives BRI | EdiEi]
or Cover Carbon .
Scrubber Trickler

Separation Aeration

Manure Staging
Area (5000 tonnes)

Feedstock Hopper
Building

Manure Blend and
Feed Tanks

Organic Food
Resource Tanks

Digesters/Upgrader

Digestate
Separation Building

Nurse/Liquid
Fraction Tanks

Solid Digestate
Staging Area
(10,000 tonnes)

Liquid Digestate
Pond

Note: grey fields indicate technologies removed during the environmental and economic analysis. Green cells indicate those
incorporated into the proposed new design.

4.4 Summary of Environmental Effects of Included Technologies

With the inclusion of the technologies selected through this BATEA evaluation into the project design,
there will be a significant reduction in both the project emissions and the cumulative emissions for H,S
and NHs (Horizon 2023a and b).

In summary, the proposed design results in a 93.8% reduction of H,S and a 52.9% reduction in NH; for the
project itself. It will also reduce the cumulative emissions for H,S by 44% and 46.8% for NHs (Horizon
2023a). For context, the Project represents only 1.5% of cumulative H,S emissions and 0.6% of the
cumulative NHs; emissions, demonstrating it is a very small regional contributor of odourous emissions
(Horizon 2023b).



5. Conclusion

In conclusion, this report presents an evaluation of various odour abatement technologies based on the
BATEA principles. The recommended technology(s) provide a balance between effectiveness in odour
reduction and economic feasibility. As evidenced by the Air Quality Assessment completed for the
proposed project, implementing the recommended technology(s) will enable the Project to achieve
regulatory compliance with the AAAQO guidelines while minimizing odour emissions.
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Attachment B — Facility Renderings
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Rendering No.1: View looking north, from south of the proposed Rimrock Biodigester Facility. Portion of
Rimrock Cattle Company Ltd. Feedlot shown immediately adjacent to the east.

Rendering No. 2: View looking south from Coal Trail, from north of the facility. Range Road 10/Meridian
Street running adjacent west of the facility, portion of existing feedlot on the east.



Rendering No. 3: View looking northeast from the liquid digestate pond.

Rendering No. 4: View looking southeast from the intersection of Coal Trail and Range Road
10/Meridian Street.
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Figure 2-1: Regional Map

Figure 2-2: Location Map

Figure 4-4: Existing & Proposed Groundwater Monitoring Well Locations

Figure 4-10: Groundwater Elevation and Flows

Figure 5-1A: Main Process Areas

Figure 5-1B: Facility Process Areas in Proximity to Rimrock Cattle Company Ltd. Feedlot
Figure 5-2: Facility Plot Plan

Figure 5-3: Stormwater Collection Infrastructure
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Drawing 1 - Feedstock Hopper Building



DRAWINGS PROVIDED FOR

RIMROCK RNG INC.

FEEDSTOCK HOPPER BUILDING

|

FOOTING SCHEDULE

NO.

SIZE REINFORCEMENT

PF1

84"x84"x24" * 15M AT 10" c/c EACH WAY (BOTTOM)

SF1

8"x24" * (2) 15M CONT.

SF2

10"x30" * (3) 15M CONT.

WALL REINFORCEMENT SCHEDULE

NO.

MIN. 28 DAY

THICKNESS STRENGTH

REINFORCEMENT

FW1

* 15M VERT. REBAR AT 48" c/c

)

8"

* 15M HOR. REBAR AT 24" c/c

*(2) 15M CONT. REBAR AT TOP OF WALL

25MPa

FW2

12"

INTERIOR MAT:
* 15M VERT. REBAR AT 24" c/c
* 15M HOR. REBAR AT 24" c/c

* 15M VERT. AT 24" c/c
* 15M HOR. AT 24" c/c

EXTERIOR MAT: (BACKFILLED SIDE)

25MPa

WALL SCHEDULE

NO.

ASSEMBLY

EW

N

* 29ga. HI-RIB STEEL c/w SCREW FASTENERS

* 2x4 WOOD STRAPPING AT 24"c/c

* TYVEK AIR BARRIER (SEAL ALL SEAMS)

*+ 2x6 WOOD STUDS SPF No.1/2 SPACED AT 24"c/c
* BATT INSULATION (R-21)

+ 6mil POLY VAPOUR BARRIER (SEAL ALL SEAMS)
* 7/16" OSB SHEATHING

* INTERIOR TRUSSCORE CLADDING

12" POURED IN PLACE CONCRETE
4" HI-DENSITY RIGID INSULATION
METAL FLASHING OVER RIGID INSULATION

REINFORCEMENT:

INTERIOR MAT:

15M VERT. REBAR AT 18" c/c
15M HOR. REBAR AT 16" c/c

EXTERIOR MAT:
15M VERT. REBAR AT 18" c/c
15M HOR. REBAR AT 16" c/c

4" HI-DENSITY RIGID INSULATION FASTENED TO OUTSIDE OF TANK w/

STEEL BANDS AT 48" c/c

FOOTHILLS, ALBERTA

DOOR / WINDOW

SCHEDULE

NO.

DOOR /WINDOW TYPE

FRAMING COMPONENTS

REQ'D HEADER

REQ'D POST

D1

36"x80" EXT. ALUM. MAN (2) 2x6

DOOR (HALF GLASS)

D2

10'x10" INSULATED (3) 2x10

OVERHEAD DOOR

ROOF SCHEDULE

No.

ASSEMBLY

R1

*» 29ga. HI-RIB COLOURED STEEL c/w SCREW FASTENERS
* 2x4 WOOD STRAPPING AT 24"c/c
* PRE-ENGINEERED WOOD TRUSSES SPACED AS PER MFRS SPECS
* BLOWN IN INSULATION (R-40)

» 6mil POLY VAPOUR BARRIER (SEAL ALL SEAMS)
* 1x4 WOOD STRAPPING AT 24"c/c

* INTERIOR PVC CEILING

LA

)

|

GENERAL NOTES

1. THIS BUILDING IS DESIGNATED AGRICULTURAL, LOW HUMAN OCCUPANCY

2. ALL WORK SHALL COMPLY WITH THE ONTARIO BUILDING CODE AND NATIONAL FARM
BUILDING CODE, LATEST EDITIONS

3. THESE PLANS ARE FOR STRUCTURAL DESIGN ONLY. IT IS THE RESPONSIBILITY OF THE
OWNER/CONTRACTOR TO CO-ORDINATE THE DESIGN WITH RESPECT TO PLUMBING,
ELECTRICAL, MECHANICAL, VENTILATION, PENNING, DRAINAGE AND SITE
PREPARATION/GRADING.

4. ALL INTERIOR STABLING AND RELATED CONCRETE WORK SHOWN INCLUDING STRIP
FOOTINGS, CURBS, FLOOR SLOPES AND FLOOR DRAINS ARE FOR REPRESENTATION
ONLY. THE DESIGN OF THESE SYSTEMS IS THE RESPONSIBILITY OF THE OWNER,
CONTRACTOR AND EQUIPMENT SUPPLIER.

5. THESE DRAWINGS ARE BASED ON INFORMATION PROVIDED BY THE CLIENT. IF
DRAWINGS ARE NOT REFLECTIVE OF EXISTING CONDITIONS, THE ENGINEER IS TO BE
CONTACTED IMMEDIATELY

6. STONECREST ENGINEERING IS NOT RESPONSIBLE FOR THE DESIGN OR
CONSTRUCTION OF THE EXISTING FACILITY. THE DESIGN AND CONSTRUCTION OF THE
EXISTING FACILITY HAS NOT BEEN REVIEWED BY STONECREST ENGINEERING.

7. MAXIMUM ALLOWABLE FLOOR AREA FOR FARM BUILDINGS OF LOW-HUMAN
OCCUPANCY IS 4800m? (51666.77ft>) AS PER NATIONAL FARM BUILDING CODE (3.1.1.2.(1)
& 3.1.1.2.). A ONE HOUR FIRE SEPARATION REQUIRED TO SEPARATE BUILDING INTO
COMPARTMENTS UNDER ALLOWABLE AREA OR AN EQUIVALENT SYSTEM AS PER
ARTICLE 2.7.2.2 OF THE 1997 ONTARIO BUILDING CODE MUST BE IMPLEMENTED BY THE
CHIEF BUILDING OFFICIAL AS PER (2.7.1.1. - 1997 OBC).

8. WHEN IN DOUBT AS TO THE INTERPRETATION OF THE DRAWINGS, THE ENGINEER IS TO
BE CONTACTED.

9. THIS DRAWING SET IS THE PROPERTY OF STONECREST ENGINEERING AND MAY NOT
BE DUPLICATED OR SHARED IN ANY FORM WITHOUT WRITTEN CONSENT FROM
STONECREST ENGINEERING.

10. ANY PRELIMINARY DRAWINGS ARE NOT TO BE USED FOR FINAL COST ESTIMATES
UNLESS INDICATED IN THE REVISIONS COLUMN. PRICING OR ESTIMATIONS
COMPLETED FROM PRELIMINARY DRAWINGS SHOULD INCLUDE ADDITIONAL
ALLOWANCES AND ALL SPECIFICATIONS TO BE RE-CHECKED BY THE OWNER /
CONTRACTOR ON THE "ISSUED FOR PERMIT/CONSTRUCTION" DRAWING SET.

11. FINAL STAMPED ENGINEER/ARCHITECT-ISSUED PLANS ARE TO BE PROVIDED ONSITE
AND TO ALL REQUIRED SUB-CONTRACTORS. IT IS THE RESPONSIBILITY OF THE
GENERAL CONTRACTOR OR OWNER TO DISTRIBUTE THE FINAL STAMPED PLANS. ANY
TOWNSHIP OR CITY REDLINED/REVISED PLANS AFTER SUBMISSION FOR PERMIT,
EITHER BE PROVIDED ONSITE THROUGHOUT THE DURATION OF CONSTRUCTION OR BE
PROVIDED TO STONECREST ENGINEERING TO ISSUE REVISED “ISSUED FOR
CONSTRUCTION” PLANS THAT IMPLEMENT THESE NOTATIONS. (IF THE TOWNSHIP
CHANGES ARE SUBSTANTIAL, ADDITIONAL CHARGES MAY APPLY)

12. ALL PRODUCT AND MATERIALS TO BE INSTALLED AS PER THE SUPPLIER OR
MANUFACTURER GUIDELINES. IMPROPER INSTALLATION, RESULTING IN DAMAGES,
ARE NOT THE RESPONSIBILITY OF STONECREST ENGINEERING.

EXCAVATION AND BACKFILL

1. ALL TOPSOIL AND OTHER FOREIGN MATERIAL TO BE REMOVED FROM BELOW
BUILDINGS.

2. FOUNDATION DESIGNS HAVE BEEN DESIGNED FOR AN ASSUMED SOIL BEARING
CAPACITY OF 3000 PSF (143 KPa) SLS.

3. SHOULD UNUSUALLY SOFT SOILS BE ENCOUNTERED DURING EXCAVATION, NOTIFY
STONECREST ENGINEERING. A GEOTECHNICAL ENGINEER MAY BE REQUIRED TO BE
RETAINED TO COMPLETE A SITE CHARACTERIZATION. THIS WILL RESULT IN A DELAY IN
CONSTRUCTION. CONTRACTOR MUST NOTIFY THE ENGINEER OF ANY CONCERNS WITH
REGARDS TO, BUT NOT LIMITED TO, SOIL BEARING CAPACITY, SLOPE STABILITY,
GROUNDWATER AND DRAINAGE.

4. IF A GEOTECNICAL ENGINEER IS REQUIRED A COPY OF THEIR REPORT MUST BE
PROVIDED TO STONECREST ENGINEERING UPON ITS COMPLETION. THE CONTRACTOR
IS TO READ AND FAMILIARIZE THEMSELVES WITH THIS DOCUMENT.

5. SUBGRADE FOR SLAB-ON-GRADE TO BE PROOF-ROLLED AND ANY LOOSE AREA
DETECTED TO BE SUB-EXCAVATED AND REPLACED WITH APPROVED COMPACTED FILL.
GRANULAR FILL UNDER THE SLAB-ON-GRADE SHALL BE COMPACTED TO A MINIMUM
98% STANDARD PROCTOR DENSITY AT OPTIMUM MOISTURE.

6. GRANULAR FILL UNDER THE FLOOR SLAB SHALL BE FREE-DRAINING CLEAN GRANULAR
"B" MATERIAL OR BETTER, COMPACTED TO A MINIMUM 98% STANDARD PROCTOR
DENSITY AT OPTIMUM MOISTURE

7. COMPACTED FILL BENEATH FOOTINGS AND FLOOR SLABS SHALL BE COMPACTED IN
MAXIMUM 150mm (6") LAYERS.

8. ALL BACKFILL MATERIAL TO BE FREE DRAINING CLEAN GRANULAR MATERIAL. IF
SUITABILITY OF BACKFILL MATERIAL IS QUESTIONABLE, THE PROJECT ENGINEER IS TO
BE CONTACTED IMMEDIATELY.

9. FOOTING ELEVATIONS, IF SHOWN ON THE DRAWINGS, ARE FOR BIDDING PURPOSES
ONLY. FOOTINGS MAY BE RAISED OR LOWERED DEPENDING ON BEARING CONDITIONS
AND MUST BE RE-REVIEWED IN THE FIELD WITH THE CONTRACTOR WHEN NECESSARY.

10. ALL FOOTINGS TO BE FOUNDED ON FIRM UNDISTURBED GROUND CAPABLE OF
SUPPORTING SPECIFIED BEARING CAPACITY AND TO HAVE A MINIMUM OF 48" OF
COVER FOR FROST PROTECTION U.N.O.

11. MAXIMUM RATIO OF A STEPPED FOOTING SHALL BE 2:3 (i.e 2' DROP = 3' HORIZ.),
UNLESS SPECIFIED OTHERWISE BY THE GEOTECHNICAL ENGINEER, AND TO BE
FOUNDED ON FIRM BEARING.

12. IN THE EVENT THAT FILL IS REQUIRED UNDER FOOTINGS, FILL SHALL BE FREE-
DRAINING CLEAN GRANULAR MATERIAL COMPACTED TO A MINIMUM 100% STANDARD
PROCTOR DENSITY AT OPTIMUM MOISTURE AND AS DIRECTED BY THE GEOTECHNICAL
ENGINEER.

13. ANY FILL MATERIAL USED IS TO BE INSPECTED AND APPROVED BY A QUALIFIED
GEOTECHNICAL PROFESSIONAL AND A REPORT TO BE SUBMITTED TO STONECREST
ENGINEERING.

14. IN AREAS SUBJECT TO FLOODING, ALL PROPOSED WORK TO MEET THE
REQUIREMENTS OF THE MINISTRY OF THE ENVIRONMENT REGARDING FLOOD
PROOFING. CONTACT THE LOCAL BUILDING INSPECTOR FOR INFORMATION.

15. SOIL CONDITIONS AND REINFORCING STEEL SHALL BE INSPECTED BY ENGINEER.
CONTRACTOR SHALL GIVE THE ENGINEER A MINIMUM OF 24 HOURS NOTICE TO CARRY
OUT INSPECTION PRIOR TO POURING CONCRETE.

16. DO NOT DISTURB OR UNDERMINE EXISTING FOOTINGS DURING CONSTRUCTION.
CONTACT ENGINEER IMMEDIATELLY SHOULD UNDERPINNING DESIGN BE REQUIRED.
17. WHEN BACKFILLING, GC TO ENSURE LEVEL OF BACKFILL ON ONE SIDE OF THE WALL
IS NEVER MORE THAN 500mm (20") HIGHER THAN THE LEVEL ON THE LOWER SIDE OF
THE WALL EXCEPT WHERE TEMPORARY SUPPORT FOR THE WALL IS PROVIDED OR

THE WALLS ARE DESIGNED FOR SUCH UNEVEN PRESSURES.

18. LOCATE ALL PIERS AND FOOTINGS CONCENTRIC UNDER COLUMNS AND WALLS
UNLESS OTHERWISE NOTED.

19. HORIZONTAL CONSTRUCTION JOINTS SHALL NOT OCCUR IN CONCRETE WALLS
UNLESS APPROVED BY THE ENGINEER.

20. ALL FOOTINGS TO HAVE A MINIMUM OF 48" OR MORE OF COVER FOR FROST
PROTECTION

21. FINAL GRADING TO SLOPE AWAY FROM THE BUILDING.

MANURE HANDLING AND STORAGE

1. PRIOR TO PROCEEDING WITH GENERAL EXCAVATION, DIG A TRENCH 50FT FROM THE
PLANNED PERIMETER WALL TO INTERCEPT AND DISCONNECT ALL EXISTING FIELD
DRAINS. PERIMETER TRENCH TO BE EXCAVATED TO 5' DEPTH.

2. MANURE STORAGE TO BE CONSTRUCTED IN ACCORDANCE WITH ALL DETAILS,
ELEVATIONS AND NOTATION PROVIDED IN GEOTECHNICAL REPORT #XXXXXX,
PREPARED BY YYYYYYYYY. AS A MINIMUM, STONECREST ENGINEERING REQUIRES A 6"
PERIMETER TILE CONNECTED TO A PUMP/MONITORING STATION. THE
PUMP/MONITORING STATION CAN BE USED TO SAMPLE WATER AROUND THE
PERIMETER OF THE TANK AND REDUCE WATER PRESSURE ON THE TANK WALLS. SEE
DETAIL XXXX

3. ALL MANURE STORAGE FACILITIES AND TRANSFER SYSTEMS TO BE DESIGNED AND
CONSTRUCTED USING, NOT LESS THAN 32 MPa HS CONCRETE THROUGHOUT.

4. ALL CONNECTIONS IN A LIQUID TRANSFER SYSTEM MUST BE INSTALLED USING
FITTINGS AND GASKETS THAT ARE COMPATIBLE WITH THE PIPE MATERIAL.

5. ALL PIPES ENTERING A LIQUID MANURE STORAGE MUST HAVE A FLEXIBLE,
WATERTIGHT GASKET OR MEMBRANE INSTALLED BETWEEN THE PIPE AND THE
CONCRETE WALL OR FLOOR OF THE STRUCTURE TO ACT AS AN ANTI-SEEPAGE
COLLAR.

6. PVC WATERSTOP TO BE DURAJOINT OR EQUIVALENT. WATER STOPS SHALL BE BUTT
FUSED AT JOINTS, OR LAPPED A MINIMUM OF 24"

7. LIQUID STORAGE TANK TO HAVE PERMANENT SAFETY FENCE EXTENDING TO NOT LESS
THAN 5' ABOVE ADJACENT GRADE OR FLOOR LEVEL, ADEQUATELY SECURED AT
GROUND LEVEL AND HAVING GATES WITH LATCHES TO DETER ACCESS.

8. TANK WALL TO BE ADEQUATELY BRACED DURING BACKFILLING AND COMPACTION OF
SOIL WITH HEAVY EQUIPMENT

9. ANY MANURE TRANSFER SYSTEM WHICH CAN BACKFLOW TO THE PUMP OR PUMPOUT
CHAMBER MUST HAVE BOTH A PRIMARY AND SECONDARY SHUTOFF VALVE.

10. ALL COVERED STORAGE SYSTEMS MUST HAVE A VENTILATION SYSTEM (NATURAL OR
POWERED) TO PREVENT THE ACCUMULATION OF CORROSIVE OR NOXIOUS GASES.

11. A SIGN INDICATING THE DANGER DUE TO TOXIC GASES SHALL BE INSTALLED AT
EVERY ACCESS TO A LIQUID STORAGE TANK OR UNDER FLOOR MANURE TRANSFER
CHAMBER

12. AS PER 4.1.2.1.(1) OF THE N.F.B.C.C. 1995, MANURE DROP HOLES ARE REQUIRED TO
HAVE A SAFETY RAILING OR FLOOR GRILL HAVING AN OPENING OF NOT MORE THAN 4
INCHES IN WIDTH. FLOOR GRILLS AND SAFETY RAILINGS DESIGNED BY OTHERS.

13. ALL DIMENSIONS AND LOCATIONS OF MANURE DROP HOLES TO BE VERIFIED BY
MANURE EQUIPMENT SUPPLIER PRIOR TO CONSTRUCTION

14. THE SIZE OF THE MANURE STORAGE HAS NOT BEEN DETERMINED BY STONECREST
ENGINEERING. IT IS THE RESPONSIBILITY OF THE OWNER/CLIENT TO ENSURE THE
TANK SIZE IS ADEQUATE.

15. STONECREST ENGINEERING HAS PROVIDED STRUCTURAL DESIGN OF THE MANURE
HANDLING SYSTEM BUT TAKES NO RESPONSIBILITY FOR THE FUNCTIONALITY OF THE
SYSTEM. SLOPES, OPENINGS AND PIPE SIZES HAVE NOT BEEN REVIEWED BY
STONECREST ENGINEERING.

EQUIPMENT

1. ALL DETAILS AND DIMENSIONS REGARDING MANURE HANDLING SYSTEM
ARE FOR REPRESENTATION ONLY AND ARE TO BE DETERMINED BY
MANURE EQUIPMENT SUPPLIER AND VERIFIED BY CONTRACTOR AND
OWNER

2. ALL DETAILS AND DIMENSIONS REGARDING VENTILATION EQUIPMENT
ARE FOR REPRESENTATION ONLY AND ARE TO BE DETERMINED BY
VENTILATION EQUIPMENT SUPPLIER AND VERIFIED BY CONTRACTOR AND
OWNER

3. ALL STRUCTURAL DETAILS AND DIMENSIONS REGARDING MILKING
EQUIPMENT ARE FOR REPRESENTATION ONLY AND ARE TO BE
DETERMINED BY MILKING EQUIPMENT SUPPLIER AND VERIFIED BY
CONTRACTOR AND OWNER

4. ALL STABLING AND OTHER HOUSING EQUIPMENT ARE FOR
REPRESENTATION ONLY AND ARE THE RESPONSIBILITY OF THE OWNER
AND CONTRACTOR

5. A GROUNDING GRID FOR EQUIPOTENTIAL PLANE SHOULD BE INSTALLED
THROUGHOUT THE MILKING AREA. MILKING EQUIPMENT SUPPLIER AND
QUALIFIED ELECTRICAL DESIGNER TO SPECIFY ALL DETAILS REGARDING
WIRE GRID.

6. AS PER 3.1.5.1 OF THE 1995 NFBCC, ALL FUEL-FIRED APPLIANCES MUST
BE LOCATED IN A SEPARATE ROOM HAVING A FIRE RESISTANCE RATING
OF NOT LESS THAN 30 MINUTES. AS PER 3.1.5.2. OF THE NFBCC, FUEL-
FIRED SPACE-HEATING APPLIANCES, SPACE-COOLING APPLIANCES AND
SERVICE WATER HEATERS THAT SERVICE NOT MORE THAN ONE ROOM
OR SUITE OR A SINGLE STOREY BUILDING LESS THAN 400m? ARE EXEMPT.

CONCRETE

1. ALL CONCRETE MATERIALS AND WORKMANSHIP SHALL CONFORM TO CSA
CAN3-23.1-04 AND CAN3-A23.2-04

2. ALL REINFORCING STEEL SHALL BE DEFORMED AS DEFINED IN CSA
G30.18-M 2009.

3. MINIMUM RADIUS FOR BENT REBAR IS 60MM FOR 10M REBAR AND 90MM
FOR 15M REBAR

4. OVERLAP REBAR 24" FOR SPLICES IN CONTINUOUS REBAR LENGTHS.

5. WHERE REBAR JOIN AT CORNERS, PROVIDE CORNER BARS 24" EACH
WAY.

6. REINFORCEMENT IS TO BE LOCATED IN THE CENTRE OF THE WALL,
EXCEPT WHERE OTHERWISE NOTED.

7. REINFORCING STEEL IS TO BE FREE OF ALL DIRT, EXCESSIVE RUST AND
SCALE AT THE TIME OF PLACING, AND IS TO BE SECURELY WIRED IN
PLACE PRIOR TO PLACING ANY CONCRETE. NO BARS ARE TO BE WET
DOWELED WITH THE EXCEPTION OF ANCHOR BOLTS, UNLESS NOTED
OTHERWISE

8. MINIMUM RADIUS FOR BENT REBAR IS 60mm FOR 10M REBAR AND 90mm
FOR 15M REBAR. ALL BARS SHOWN AS BEING BENT ON THE DRAWINGS
ARE TO BE BENT PRIOR TO BEING PLACED.

9. UNLESS OTHERWISE NOTED MINIMUM BAR LAPS IN NORMAL DENSITY
CONCRETE TO BE AS FOLLOWS:

REINFORCING STEEL MINIMUM LAP LENGTHS
|  TENSION COMPRESSION | REINFORCED
4 SPLICE EMBEDMENT | MASONRY b
o - ol
Z o« © © © S5 Txro
R\ S o nl | gf =2 | a3
SIZE N 2% £oa
jom | 40| 400{ 400 2aT
(16" (16")| (16") 450 (18") 500 (20") meTs
15M | 600 600} 600 650 (26" 750 (30" WwEQ
(24n) (24||) (24||) ( ) ( ) % (8)%
o
800| 800| 800 " " Z
20M 900 (36") 900 (36") 7
(32" (32" (32") N Eg
o
s\ 1200110001000 | 4370 547 | 1370 (547) Suwo
(48")| (44| (40" IS
oM | 1400 1300 1200 1600 (64) N/A @ =1l
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10. WHERE A DOUBLE MAT OF REINFORCEMENT IS REQUIRED, EACH MAT
SHALL BE PLACED NOT MORE THAN 1/3 THE THICKNESS OF THE WALL
FROM THE SURFACE

11. MINIMUM CONCRETE COVERAGE TO REINFORCEMENT FOR FOOTINGS
SHALL NOT BE LESS THAN 3" FROM SOIL/FILL BELOW

12. MINIMUM CONCRETE COVERAGE TO REINFORCEMENT FOR ALL OTHER
STRUCTURAL COMPONENTS SHALL BE NOT LESS THAN 2"

13. ALL CONCRETE TO HAVE A MAXIMUM 4" SLUMP. WHERE INCREASED
WORKABILITY IS REQUIRED, PLASTICIZER IS TO BE ADDED. WATER IS NOT
TO BE ADDED ON SITE.

14. ALL STRUCTURAL CONCRETE AND CONCRETE EXPOSED TO
FREEZE/THAW TO BE 6% AIR ENTRAINED

15. WHERE APPROPRIATE, USE VIBRATION EQUIPMENT TO PLACE
CONCRETE.

16. ADEQUATE PROTECTION FROM FREEZING MUST BE PROVIDED TO
POURED CONCRETE DURING COLD WEATHER PLACEMENT.

17. ALL SLEEVES TO BE LOCATED BY ELECTRICAL AND MECHANICAL
DESIGNERS PRIOR TO POURING CONCRETE

18. ALL FOOTINGS AND FLOOR SLABS TO BE PROTECTED FROM FROST

FRAMING, BRACING AND TRUSSES

1. ALL LUMBER TO BE SPF NO.2 OR BETTER, UNLESS OTHERWISE NOTED

2. LUMBER IN CONTACT WITH THE EARTH, CONCRETE OR EXPOSED TO WEATHER
ELEMENTS TO BE PRESSURE TREATED IN CONFORMANCE WITH CAN/CSA-O80-M97.
PRESSURE TREATED WOOD TO BE CLASSIFIED AS CSA UC4.1 OR UC4.2.

3. ALL CONNECTORS USED FOR ACQ OR CA TREATED WOOD SHOULD BE GALVANIZED
STEEL AS PER ASTM A653. ALL FASTENERS FOR ACQ OR CA TREATED WOOD SHOULD BE
GALVANIZED IN ACCORDANCE WITH ASTM A153.

4. TRUSS DRAWINGS SHALL DETAIL THE TRUSS SIZE, SHAPE AND DESIGN AND SHALL BEAR
THE SIGNATURE AND STAMP OF THE ENGINEER RESPONSIBLE

5. TRUSSES TO BE PRE MANUFACTURED TO TRUSS MANUFACTURERS ENGINEERED SHOP
DETAILS c/w ALL BLOCKING AND BRACING TO TRUSS MFR. REQUIREMENTS

6. ENGINEER STAMPED TRUSS PLANS TO BE SUPPLIED TO STONECREST ENGINEERING
BEFORE TIME OF TRUSS ERECTION.

7. BUILT UP WOOD POSTS IN DOOR / WINDOW SCHEDULE REFER TO TOTAL NUMBER OF
JACK AND KING STUDS REQUIRED.

8. UNBALANCED LOAD CONDITIONS TO BE INCLUDED IN THE TRUSS DESIGN

9. TRUSS DESIGNER TO ACCOUNT FOR INCREASED SNOW LOADS DUE TO ROOF VALLEYS
AND SNOW SHADOWS. TRUSS SUPPLIER IS TO VISIT THE SITE TO DETERMINE SNOW
SHADOW CONDITIONS AND COMMUNICATE THIS INFORMATION TO TRUSS ENGINEER.

10. ADDITIONAL LOADS REQUIRED FOR MECHANICAL OR OTHER EQUIPMENT TO BE
PROVIDED TO THE TRUSS ENGINEER BY THE CONTRACTOR AND/OR OWNER

11. TEMPORARY BRACING OF THE STRUCTURE DURING THE COURSE OF CONSTRUCTION IS
THE RESPONSIBILITY OF THE CONTRACTOR UNLESS OTHERWISE NOTED.

12. PROVIDE ACCESS TO EACH ATTIC SPACE AS PER O.B.C. 3.6.4.4 AND 9.19.2.

13. IN STRUCTURES WHERE THE TRUSSES ARE EXPOSED TO A HIGH MOISTURE
ENVIRONMENT IT IS STRONGLY RECOMMENDED THAT A PROTECTIVE COATING BE
APPLIED TO THE STEEL TRUSS PLATES, AND THAT THE TRUSSES BE REGULARLY
INSPECTED.

14. ALL STRUCTURAL MEMBERS AND COMPONENTS MADE OF WOOD TO CONFORM TO CSA
086, "ENGINEERING DESIGN IN WOOD". GLUED-LAMINATED MEMBERS SHALL BE
FABRICATED IN PLANTS CONFORMING TO CSA 0177, "QUALIFICATION CODE FOR
MANUFACTURERS OF STRUCTURAL GLUED LAMINATED TIMBER

STRUCTURAL STEEL MEMBERS

1. STRUCTURAL STEEL COLUMNS:

HOLLOW STRUCTURAL SECTIONS CONFORMING TO CSA G40.20, CLASS C
CSA G40.21 GRADE 350W

2. STRUCTURAL STEEL BEAMS:

W SHAPE CONFORMING TO G40.21-350W, ASTM A992 AND A572 GRADE 50

+ ALL WELDING SPECIFIED ON DRAWINGS TO BE DONE BY CERTIFIED WELDER IN
ACCORDANCE WITH CAN/CSA-S16, DESIGN OF STEEL STRUCTURES, AND CSA STANDARD
W59, WELDED STEEL CONSTRUCTION (METAL ARC WELDING).

+ IT IS THE RESPONSIBILITY OF THE OWNER/CONTRACTOR TO CONFIRM ALL DIMENSIONS
AND ELEVATIONS ON SITE PRIOR TO ORDERING AND ERECTING ALL STRUCTURAL STEEL
MEMBERS

» ALL BOLTS TO BE SAE J429 GRADE 5 UNLESS OTHERWISE SPECIFIED

GENERAL REVIEW

1.1T IS THE RESPONSIBILITY OF THE OWNER/CONTRACTOR TO CONTACT THE MUNICIPALITY
FOR INSPECTIONS PERFORMED BY THE LOCAL BUILDING DEPARTMENT.

2. AS PER O.B.C. DIVISION C 1.2.2.1 THE OWNER/CONTRACTOR MUST RETAIN THE SERVICES
OF A PROFESSIONAL ENGINEER TO PERFORM A GENERAL REVIEW TO ENSURE THAT THE
CONSTRUCTION IS IN GENERAL CONFORMITY WITH THE PLANS.

3. STONECREST ENGINEERING REQUIRES THAT THE FOLLOWING COMPONENTS BE
INSPECTED:

4. SOIL CONDITIONS. WHEN THE SITE HAS BEEN COMPLETELY PREPARED FOR
CONSTRUCTION, THE ENGINEER MUST BE NOTIFIED TO PROVIDE AN INSPECTION OF THE
SOIL CONDITIONS. WHERE A GEOTECHNICAL TEST HAS BEEN PERFORMED, THE
OWNER/CONTRACTOR MUST CONTACT THE GEOTECHNICAL ENGINEER TO PERFORM THE
SOIL INSPECTION. A COPY OF THE GEOTECHNICAL SITE INVESTIGATION REPORT MUST BE
FORWARDED TO STONECREST ENGINEERING

5. TRANSFER SYSTEM. WHEN ALL COMPONENTS OF THE TRANSFER SYSTEM HAVE BEEN
INSTALLED, PRIOR TO POURING OR BACKFILLING.

6. FOOTINGS. WHEN THE CONCRETE FORMWORK AND REINFORCING STEEL HAVE BEEN SET
FOR THE PLACEMENT OF THE FOOTINGS.

7. CONCRETE REINFORCEMENT. WHEN THE REINFORCING STEEL HAS BEEN TIED FOR
CONCRETE COMPONENTS. NOTE THAT AS PART OF A GENERAL REVIEW, IT IS NOT
REASONABLE FOR THE ENGINEER TO REVIEW THE REINFORCEMENT EACH TIME THAT
CONCRETE IS POURED. THE CONTRACTOR ASSUMES ALL RESPONSIBILITY FOR
PROVIDING THE PROPER REINFORCEMENT AND PLACEMENT, AS SPECIFIED IN THE
ENGINEERED PLANS, FOR COMPONENTS WHICH ARE NOT REVIEWED BY THE ENGINEER.

8. COMPLETION OF FRAMING. WHEN THE FACILITY HAS BEEN COMPLETELY FRAMED, PRIOR
TO INSTALLING INTERIOR OR EXTERIOR SHEATHING THAT WOULD PREVENT A VISUAL
INSPECTION OF KEY FRAMING COMPONENTS.

9. TRUSSES SET. WHEN THE TRUSSES HAVE BEEN SET AND ALL OF THE PERMANENT
TRUSS BRACING INSTALLED, AS PER THIRD-PARTY ENGINEERED TRUSS DRAWINGS AS
WELL AS DRAWINGS PREPARED BY THE ENGINEER.

10. FINAL REVIEW. WHEN ALL STRUCTURAL COMPONENTS OF THE FACILITY HAVE BEEN
COMPLETED.

11. THE CLIENT MUST PROVIDE A MINIMUM OF 24 HOURS NOTICE TO STONECREST
ENGINEERING FOR A REQUIRED INSPECTION.

12. THE CLIENT MUST REQUEST ADDITIONAL INSPECTIONS BE PERFORMED BY THE
ENGINEER IF THERE IS ANY CONCERN ABOUT, OR CHANGES TO, ANY COMPONENT OF
THE FACILITY. FAILURE TO NOTIFY THE ENGINEER IN SUCH SITUATIONS RELEASES THE
ENGINEER OF LIABILITY FOR SUCH CHANGES OR COMPONENTS.

NOTES:

PLEASE READ NOTE PAGE AT
BEGINNING OF DRAWING SET FOR ALL
NOTES REGARDING THIS PROJECT

DAMAGE DURING CONSTRUCTION. EXPOSED CONCRETE TANKS TO HAVE| NAILING REQUIREMENTS
WATER ADDED TO PREVENT FROST HEAVE DURING COLD
TEMPERATURES. MEMBER CONNECTION NAIL LENGTH | NUMBER OF NAILS
19. ANCHOR RODS TO CONFORM TO CSA 640.21 GRADE 300W (Fy = 300 MPa) .
OR ASTM F1554 GRADE 36 (Fy = 248MPa) UNLESS OTHERWISE NOTED ON 1. STUD TO WALL PLATE 89mm (3 1/2") 2
THE STRUCTURAL DRAWINGS OR PRE-ENGINEERED SHOP DRAWINGS. | 2. BOTTOM WALL PLATE TO "
89mm (3 1/2") 2
20. ALL CONCRETE TO BE POURED TO CLASS OF CONCRETE SPECIFIED IN FLOOR JOISTS
ENGINEERED DRAWINGS. ALL CONCRETE COMPONENTS NOT SPECIFIED ] 300mm x 64mm
SHALL BE CLASSED A-4. SEE FOLLOWING FOR CONCRETE CLASS 3. BUILT-UP LINTELS 89mm (3 1/2") (12'x3" 0.c.)
SPECIFICATIONS
4. BUILT-UP POST 89mm (3 1/2") 300mm (12") o.c
CLASS OF | MAX.| MIN. 28 DAY
CONCRETE | W/CM| STRENGTH 5. FLOOR / CEILING JOIST "
A-1 040 | 35MPa TO TOP PLATE 89mm (3 1/2) ?
A-2 045| 32MPa 6. ROOF RAFTER TO TOP PLATE | 89mm (3 1/2") 3
A-3 0.50 | 30 MPa 8omm (3 1/2" -
A4 055 25 MPa 7. LINTEL TO KING POST mm ( ) 50mm (2") o.c
FLOOR THICKNESS CHART: 8. ROOF RAFTER TO RIDGE BEAM | 89mm (3 1/2") 3
« MINIMUM FLOOR THICKNESS AS SHOWN IN TABLE BELOW, UNLESS "
OTHERWISE NOTED. 9. COLLAR TIE TO ROOF RAFTER | 89mm (3 1/2") 3
MIN. REQD WALL SHEATHING U.N.O. . 150mm (6") 0.c
AREA DESCRIPTION : REINFORCEMENT - PERIMETER 64mm (2 1/2") .
THICKNESS 300mm (12") o.c
- INTERIOR
SCRAPE ALLEY 4" | NnA
OFFICE/UTILITY/ADMIN | 4" | N/A RO SHEATHING samm (2 /2 | 200Mm (12) 0.c
MATERNITY PENS 4" | N/A - INTERIOR 300mm (12") o.c
PARLOUR/ HOLDING AREA| 5" | N/A
MANURE TANK FLOORS 5" [ N/A FLOOR SHEATHING 300mm (12") 0.
UNDER BULK TANK 6" | 6x6#6 WIRE MESH OR FIBRE - PERIMETER 64mm (2 1/2") 300mm (12") o.c
DRIVE-THRU FEED ALLEYY 6" | 6x6#6 WIRE MESH - INTERIOR :
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Drawing 2 - Digester Feed Tank



DRAWINGS PROVIDED FOR

RIMROCK RNG INC.

DIGESTER FEED TANK

FOOTHILLS, ALBERTA

WALL SCHEDULE

WALL TYPE

NO.

DESCRIPTION ASSEMBLY

MIN. 28 DAY STRENGTH

FW1

12" POURED IN PLACE CONCRETE
4" HI-DENSITY RIGID INSULATION
METAL FLASHING OVER RIGID INSULATION

REINFORCEMENT:

INTERIOR MAT:

) 15M VERT. REBAR AT 18" c/c

12" CONC. TANK | 15\ HOR. REBAR AT 16" c/c
WALL

EXTERIOR MAT:

15M VERT. REBAR AT 18" c/c

15M HOR. REBAR AT 16" c/c

4" HI-DENSITY RIGID INSULATION FASTENED TO
OUTSIDE OF TANK w/ STEEL BANDS AT 48" c/c

35MPa, HS CONC. OR EQUIV.

W1

6" POURED IN PLACE CONCRETE

6" CONC, CURB
WALL REINFORCEMENT:

1-15M HOR. REBAR AT TOP OF WALL

FOOTING SCHEDULE

NO.

FOOTING SIZE REINFORCEMENT SPECS

MIN. 28 DAY STRENGTH

F1

10"x30" CONC. STRIP FOOTING

3 CONTINUOUS RUNS OF 15M REBAR

32MPa, HS CONC.

PF1

84"x84"x24" POURED IN PLACE CONC. PAD FOOTING |15M AT 10" c/c EACH WAY (BOTTOM)

32MPa, HS CONC.

FLOOR SCHEDULE

No. ASSEMBLY COMMENTS

FL1 6" POURED CONCRETE FLOOR (32MPa, HS CONC.)

4" HI-DENSITY RIGID INSULATION

REINFORCEMENT:
10M REBAR GRID AT 12" c/c EACH WAY

FL2 12" POURED CONCRETE SUSPENDED SLAB

(32MPa, HS CONC. OR EQUIV.)

REINFORCEMENT:
REFER TO DETAILS

STRUCTURAL COLUMN SCHEDULE

GENERAL NOTES

1. THIS TANK IS DESIGNATED AGRICULTURAL, LOW
HUMAN OCCUPANCY

2. ALL WORK SHALL COMPLY WITH THE ONTARIO
BUILDING CODE AND NATIONAL FARM BUILDING
CODE, LATEST EDITIONS

3. THESE DRAWINGS ARE BASED ON INFORMATION
PROVIDED BY THE CLIENT. IF DRAWINGS ARE NOT
REFLECTIVE OF EXISTING CONDITIONS, THE
ENGINEER IS TO BE CONTACTED IMMEDIATELY

4. STONECREST ENGINEERING IS NOT RESPONSIBLE
FOR THE DESIGN OR CONSTRUCTION OF THE
EXISTING FACILITY. THE DESIGN AND CONSTRUCTION
OF THE EXISTING FACILITY HAS NOT BEEN REVIEWED
BY STONECREST ENGINEERING.

5. WHEN IN DOUBT AS TO THE INTERPRETATION OF
THE DRAWINGS, THE ENGINEER IS TO BE
CONTACTED.

6. THIS DRAWING SET IS THE PROPERTY OF
STONECREST ENGINEERING AND MAY NOT BE
DUPLICATED OR SHARED IN ANY FORM WITHOUT
WRITTEN CONSENT FROM STONECREST
ENGINEERING.

EXCAVATION AND BACKEFILL

1. ALL TOPSOIL AND OTHER FOREIGN MATERIAL TO BE
REMOVED FROM BELOW TANK AS PER
GEOTECHNICAL RECOMMENDATIONS.

2. FOUNDATIONS HAVE BEEN DESIGNED FOR A SOIL
BEARING CAPACITY OF 3000 PSF (143KPA)

3. SHOULD UNUSUALLY SOFT SOILS BE
ENCOUNTERED DURING EXCAVATION, NOTIFY
STONECREST ENGINEERING BEFORE PROCEEDING
WITH CONSTRUCTION. CONTRACTOR MUST NOTIFY
STONECREST ENGINEERING AND THE
GEOTECHNICAL ENGINEER OF ANY CONCERNS WITH
REGARDS TO, BUT NOT LIMITED TO SOIL BEARING
CAPACITY, SLOPE STABILITY, GROUNDWATER AND
DRAINAGE.

4. ANY FILL MATERIAL USED IS TO BE INSPECTED AND
APPROVED BY A QUALIFIED GEOTECHNICAL
PROFESSIONAL WITH A REPORT SUBMITTED TO
STONECREST ENGINEERING

5. ALL BACKFILL MATERIAL TO BE FREE DRAINING
CLEAN GRANULAR MATERIAL, OR AS SPECIFIED BY
THE GEOTECHNICAL ENGINEER. IF SUITABILITY OF
BACKFILL MATERIAL IS QUESTIONABLE, THE
PROJECT ENGINEER IS TO BE CONTACTED
IMMEDIATELY.

6. ALL FOOTINGS TO HAVE A MINIMUM OF 48" OR MORE
OF COVER FOR FROST PROTECTION

7. FINAL GRADING TO SLOPE AWAY FROM THE
STRUCTURE.

EQUIPMENT

1. ALL DETAILS AND DIMENSIONS REGARDING
MANURE HANDLING SYSTEM ARE FOR
REPRESENTATION ONLY AND ARE TO BE
DETERMINED BY MANURE EQUIPMENT SUPPLIER AND
VERIFIED BY CONTRACTOR AND OWNER

MANURE HANDLING AND STORAGE

1. A GEOTECHNICAL ENGINEER IS TO BE RETAINED TO
COMPLETE A SITE CHARACTERIZATION, AS PER THE
NUTRIENT MANAGEMENT ACT. A COPY OF THE REPORT
MUST BE PROVIDED TO STONECREST ENGINEERING
PRIOR TO THE RELEASE OF ENGINEER-STAMPED PLANS

2. PRIOR TO PROCEEDING WITH GENERAL EXCAVATION,
DIG A TRENCH 50FT FROM THE PLANNED PERIMETER
WALL TO INTERCEPT AND DISCONNECT ALL EXISTING
FIELD DRAINS. PERIMETER TRENCH TO BE EXCAVATED
TO 5' DEPTH.

3. MANURE STORAGE TO BE CONSTRUCTED IN
ACCORDANCE WITH ALL DETAILS, ELEVATIONS AND
NOTATION PROVIDED IN GEOTECHNICAL REPORT

4. ALTERNATIVELY, AS A MINIMUM, STONECREST
ENGINEERING STRONGLY RECOMMENDS THE
PERIMETER DRAINAGE SYSTEM. STONECREST
ENGINEERING ASSUMES NO RESPONSIBILITY
FINANCIALLY OR OTHERWISE, FOR DAMAGE CAUSED BY
HYDROSTATIC PRESSURE TO THE FLOOR SLAB SHOULD
THESE RECOMMENDATIONS BE IGNORED.

5. ALL MANURE STORAGE FACILITIES AND TRANSFER
SYSTEMS TO BE DESIGNED AND CONSTRUCTED USING,
NOT LESS THAN 32MPA HS CONCRETE THROUGHOUT.

6. ALL CONNECTIONS IN A LIQUID TRANSFER SYSTEM
MUST BE INSTALLED USING FITTINGS AND GASKETS
THAT ARE COMPATIBLE WITH THE PIPE MATERIAL.

7. ALL PIPES ENTERING A LIQUID MANURE STORAGE
MUST HAVE A FLEXIBLE, WATERTIGHT GASKET OR
MEMBRANE INSTALLED BETWEEN THE PIPE AND THE
CONCRETE WALL OR FLOOR OF THE STRUCTURE TO
ACT AS AN ANTI-SEEPAGE COLLAR.

8. PVC WATERSTOP TO BE DURAJOINT OR EQUIVALENT.
WATER STOPS SHALL BE BUTT FUSED AT JOINTS, OR
LAPPED A MINIMUM OF 24"

9. LIQUID STORAGE TANK TO HAVE PERMANENT NON-
CLIMBABLE SAFETY FENCE EXTENDING TO NOT LESS
THAN 5' ABOVE ADJACENT GRADE OR FLOOR LEVEL,
ADEQUATELY SECURED AT GROUND LEVEL AND
HAVING NON-CLIMBABLE GATES WITH LATCHES TO
DETER ACCESS.

10. TANK WALL TO BE ADEQUATELY BRACED DURING
BACKFILLING AND COMPACTION OF SOIL WITH HEAVY
EQUIPMENT

11. ANY MANURE TRANSFER SYSTEM WHICH CAN
BACKFLOW TO THE PUMP OR PUMPOUT CHAMBER
MUST HAVE BOTH A PRIMARY AND SECONDARY
SHUTOFF VALVE.

12. ALL COVERED STORAGE SYSTEMS MUST HAVE A
VENTILATION SYSTEM (NATURAL OR POWERED) TO
PREVENT THE ACCUMULATION OF CORROSIVE OR
NOXIOUS GASES.

13. A SIGN INDICATING THE DANGER DUE TO TOXIC
GASES SHALL BE INSTALLED AT EVERY ACCESS TO A
LIQUID STORAGE TANK OR UNDER FLOOR MANURE
TRANSFER CHAMBER

14. THE SIZE OF THE MANURE STORAGE HAS NOT BEEN
DETERMINED BY STONECREST ENGINEERING. IT IS THE
RESPONSIBILITY OF THE OWNER/CLIENT TO ENSURE
THE TANK SIZE IS ADEQUATE.

STONECREST ENGINEERING HAS PROVIDED

STRUCTURAL DESIGN OF THE MANURE HANDLING

SYSTEM BUT TAKES NO RESPONSIBILITY FOR THE

FUNCTIONALITY OF THE SYSTEM. SLOPES, OPENINGS

AND PIPE SIZES HAVE NOT BEEN REVIEWED BY

STONECREST ENGINEERING.

NO.

COLUMN TYPE AND SIZE

REINFORCEMENT

C1

24"@ POURED IN PLACE CONC. COLUMN

(8) 20M VERT. REBAR SPACED EVENLY.
BENT INTO PAD FOOTING AND 10M HOR.
STIRRUPS AT 12"c/c

CONCRETE

GENERAL REVIEW

1. ALL CONCRETE MATERIALS AND WORKMANSHIP SHALL 1.1T IS THE RESPONSIBILITY OF THE OWNER/CONTRACTOR TO

CONFORM TO CSA CAN3-23.1-94 AND CAN3-A23.2-94
2. ALL REINFORCING STEEL SHALL BE DEFORMED AS
DEFINED IN CSA G30.18-M 1992.
3. REINFORCING STEEL IS TO BE FREE OF ALL DIRT,

EXCESSIVE RUST AND SCALE AT THE TIME OF PLACING,

AND IS TO BE SECURELY WIRED IN PLACE PRIOR TO
PLACING ANY CONCRETE. NO BARS ARE TO BE WET
DOWELED WITH THE EXCEPTION OF ANCHOR BOLTS,
UNLESS NOTED OTHERWISE.

CONTACT THE MUNICIPALITY FOR INSPECTIONS PERFORMED BY
THE LOCAL BUILDING DEPARTMENT.

2. THE OWNER/CONTRACTOR MUST RETAIN THE SERVICES OF A
PROFESSIONAL ENGINEER TO PERFORM A GENERAL REVIEW TO
ENSURE THAT THE CONSTRUCTION IS IN GENERAL CONFORMITY
WITH THE PLANS.

3. STONECREST ENGINEERING IS RESPONSIBLE FOR THE DESIGN
AND GENERAL REVIEW OF, THE LIQUID STORAGE FACILITY, THE
TRANSFER SYSTEM, AND THE SYNTHETIC LINER.

4. REINFORCEMENT IS TO BE LOCATED IN THE CENTRE OF 4. STONECREST ENGINEERING REQUIRES THAT THE FOLLOWING

THE WALL, EXCEPT WHERE OTHERWISE NOTED.

COMPONENTS BE INSPECTED:

5. WHERE A DOUBLE MAT OF REINFORCEMENT IS REQUIRED, 5. SOIL CONDITIONS. WHEN THE SITE HAS BEEN COMPLETELY

EACH MAT SHALL BE PLACED NOT MORE THAN 1/3 THE
THICKNESS OF THE WALL FROM THE SURFACE.

6. REINFORCEMENT SHALL HAVE NOT LESS THAN 3" OF
CONCRETE COVERAGE BETWEEN REINFORCING AND
SOIL/FILL.

7. MINIMUM CONCRETE COVERAGE TO REINFORCEMENT

FOR ALL OTHER STRUCTURAL COMPONENTS SHALL BE
NOT LESS THAN 2"

PREPARED FOR CONSTRUCTION, THE ENGINEER MUST BE
NOTIFIED TO PROVIDE AN INSPECTION OF THE SOIL CONDITIONS.
WHERE A GEOTECHNICAL TEST HAS BEEN PERFORMED, THE
OWNER/CONTRACTOR MUST CONTACT THE GEOTECHNICAL
ENGINEER TO PERFORM THE SOIL INSPECTION. A COPY OF THE
GEOTECHNICAL SITE INVESTIGATION REPORT MUST BE
FORWARDED TO STONECREST ENGINEERING PRIOR TO
DRAWINGS BEING RELEASED.

8. ALL CONCRETE TO HAVE A MAXIMUM 4" SLUMP. WHERE 6. TRANSFER SYSTEM. WHEN ALL TRANSFER PIPES HAVE BEEN
INCREASED WORKABILITY IS REQUIRED, PLASTICIZER IS TO  INSTALLED, THE ENGINEER MUST BE CONTACTED TO INSPECT THE

BE ADDED. WATER IS NOT TO BE ADDED ON SITE.

CONNECTIONS AND SEALS. THE CONTRACTOR MUST BE

9. ALL STRUCTURAL CONCRETE AND CONCRETE EXPOSED AVAILABLE TO MAKE ANY GASKET-SEALED JOINT AVAILABLE FOR

TO FREEZE/THAW TO BE 6% AIR ENTRAINED

INSPECTION.

10. WHERE APPROPRIATE, USE VIBRATION EQUIPMENT TO 7. FOOTINGS. WHEN THE CONCRETE FORMWORK AND

PLACE CONCRETE.

11. ADEQUATE PROTECTION FROM FREEZING MUST BE
PROVIDED TO POURED CONCRETE DURING COLD
WEATHER PLACEMENT.

12. ALL SLEEVES TO BE LOCATED BY ELECTRICAL AND

REINFORCING STEEL HAVE BEEN SET FOR THE PLACEMENT OF
THE FOOTINGS.

8. CONCRETE REINFORCEMENT. WHEN THE REINFORCING STEEL
HAS BEEN TIED FOR CONCRETE COMPONENTS. NOTE THAT AS
PART OF A GENERAL REVIEW, IT IS NOT REASONABLE FOR THE

MECHANICAL DESIGNERS PRIOR TO POURING CONCRETE ENGINEER TO REVIEW THE REINFORCEMENT EACH TIME THAT

13. ALL FOOTINGS AND FLOOR SLABS TO BE PROTECTED

CONCRETE IS POURED. THE CONTRACTOR ASSUMES ALL

FROM FROST DAMAGE DURING CONSTRUCTION. EXPOSED RESPONSIBILITY FOR PROVIDING THE PROPER REINFORCEMENT
CONCRETE TANKS TO HAVE WATER ADDED TO PREVENT AND PLACEMENT, AS SPECIFIED IN THE ENGINEERED PLANS, FOR

FROST HEAVE DURING COLD TEMPERATURES.

COMPONENTS WHICH ARE NOT REVIEWED BY THE ENGINEER.

14. ALL CONCRETE IN CONTACT WITH MANURE TO BE 32MPa 9. FINAL REVIEW. WHEN ALL STRUCTURAL COMPONENTS OF THE

15. TYPE 50 OR EQUIVALENT(HS). WITH A MAXIMUM
WATER/CEMENT RATIO OF NOT MORE THAN 0.45.

16. MINIMUM RADIUS FOR BENT REBAR IS 60mm FOR 10M

FACILITY HAVE BEEN COMPLETED, INCLUDING THE SAFETY FENCE
AND BACKFILLING. THE MONITORING STATION MUST ALSO BE
VISIBLE AT THIS TIME.

REBAR AND 90mm FOR 15M REBAR. ALL BARS SHOWN AS 10. THE CLIENT MUST PROVIDE A MINIMUM OF 24 HOURS NOTICE TO
BEING BENT ON THE DRAWINGS ARE TO BE BENT PRIORTO  STONECREST ENGINEERING FOR A REQUIRED INSPECTION.

BEING PLACED.
17. OVERLAP REBAR 24" FOR SPLICES IN CONTINUOUS
REBAR LENGTHS

18. WHERE REBAR JOIN AT CORNERS, PROVIDE CORNER

BARS 24" EACH WAY.
19. UNLESS OTHERWISE NOTED MINIMUM BAR LAPS IN
NORMAL DENSITY CONCRETE TO BE AS FOLLOWS:

11. THE CLIENT MUST REQUEST ADDITIONAL INSPECTIONS BE
PERFORMED BY THE ENGINEER IF THERE IS ANY CONCERN
ABOUT, OR CHANGES TO, ANY COMPONENT OF THE FACILITY.
FAILURE TO NOTIFY THE ENGINEER IN SUCH SITUATIONS
RELEASES THE ENGINEER OF LIABILITY FOR SUCH CHANGES OR
COMPONENTS.

REINFORCING STEEL MINIMUM LAP LENGTHS

H  TENSION COMPRESSION | REINFORCED
u SPLICE EMBEDMENT | MASONRY
O
Z © © © (© E 5
BARN\JI 5 &[98 58 | g% =2
SIZE 0
1om | 400 400] 400
(16" (16" (16") 450 (18") 500 (20")
15M | 600( 600 600 650 (26") 750 (30")
(24" (247 (24"
800| 800| 800 900 (36" 900 (36"
20M 329 329 (32) (36") (36"
2o5M  |1200] 11001 1000 1370 (54") 1370 (54")
(48" | (44" (40"
1400 1300 | 1200 1600 (64" N/A
SM (56" 152" | (48") 64
a5y | 1650|1500 1400 1850 (74") N/A
66" | (60" (567)

INCREASE HORIZ. SPLICE LENGTH BY 1.3
WHERE MORE THAN 300mm (12") OF FRESH
CONCRETE IS CAST BELOW THE SPLICE

NOTE:

/"6 "\ LINKSEAL DETAIL
\A0.0/ SCALE:N.T.S.

ELASTOMERIC SEAL ELEMENT
LS MODEL (C, L, 2-316, O,
0S-316, T)

[y

PRESSURE PLATE

TRANSFER PIPE AS PER PLAN

POURED IN PLACE STEEL

9N
d&, ;" WALL SLEEVE (OPTIONAL)

CONCRETE WALL AS PER

E\k&%OR COLLAR /2"
WATERSTOP / CONTINUOUSLY
WELDED ON BOTH SIDES

NOTE:

PERIMETER TILE AND MONITORING STATION BE INSTALLED AND A
SAMPLING/TESTING PROGRAM BE IMPLEMENTED.

IF EXTERIOR WATER PRESSURE IS NOT REMOVED PRIOR TO
PUMPING MANURE FROM PIT, STONECREST ENGINEERING ACCEPTS
NO RESPONSIBILITY, FINANCIAL OR OTHERWISE, FOR FLOOR
FAILURE DUE TO HYDROSTATIC PRESSURE.

MONITORING STATION LOCATIONS, HEIGHTS AND MATERIALS ARE TO
BE CONFIRMED BY GENERAL CONTRACTOR.
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NOTES REGARDING THIS PROJECT
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MIN. 6" POURED CONC. FLOOR

REINFORCEMENT:
10M REBAR GRID AT 12" c/c
(32MPa, HS CONC.)

|

4" HI-DENSITY RIGID
INSULATION UNDER FLOOR
S‘LAB

NOTE:

OR TO BE A DURABLE SURFACE APPLIED EPOXY
SPRAY ON COATING. SPEC SHEET OF CONCRETE

WATERPROOFING SHALL BE APPLIED TO ALL INTERIOR
SURFACES. THIS WATERPROOFING CAN EITHER BE ADDED TO THE
CONCRETE MIXTURE IN THE FORM OF CRYSTALINE ADMIXTURE,

WATERPROOFING PRODUCT SELECTED SHALL BE FORWARDED TO
STONECREST ENGINEERING PRIOR TO APPLICATION.

OR RUBERISED

I____L___I

NOTE:
ODOUR ABATEMENT SYSTEM TO BE TIED IN VIA

PROCESS/BUILDING AIR SYSTEM PUMPED AND
DUCTED BETWEEN BUILDINGS AND/OR TANK
HEADSPACES. REFER TO ODOUR ABATEMENT
SYSTEM PROCESS FLOW DIAGRAM. ““‘\\\\\\‘“‘“
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PROJECT
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CONG. THIGRENED NS D ™~ —
' SLAB EDGE Nl —~ — 127 CONC.
INgNaCE [ — DIGESTER WALL
B S ummamE=Es ANAAN
NOTE: NOTE
GEOTECHNICAL REPORT TO BE FORWARDED TO STONECREST ENGINEERING NOTE:
/1 FOUNDATION PLAN FOR REVIEW. ("2 | RECEPTION TANK LID NO VEHICULAR TRAFFIC ALLOWED ON TOP OF TANK LID
W SCALE: 1/4" = 1'-0" W SCALE: 1/4" = 1-0"
ALL FOOTINGS AND FOUNDATIONS HAVE BEEN DESIGNED TO 3000psf SLS NOTE
143kPa). :
( ) GEOTECHNICAL REPORT TO BE FORWARDED TO STONECREST ENGINEERING
A GEOTECHNICAL ENGINEERING REPORT IS REQUIRED. STONECREST FOR REVIEW.
ENGINEERING HAS COMPLETED THIS DESIGN ASSUMING A SOIL BEARING
CAPACITY OF 3000psf (SLS) AND 4500psf (ULS). IT IS ALSO ASSUMED THAT ALL FOOTINGS AND FOUNDATIONS HAVE BEEN DESIGNED TO 3000psf SLS
NEITHER A REINFORCED SLAB NOR A LINER IS REQUIRED, AS PROVIDED IN (143kPa).
THE NUTRIENT MANAGEMENT ACT. CONSTRUCTION MUST NOT PROCEED
UNTIL THE GEOTECHNICAL REPORT HAS BEEN REVIEWED BY STONECREST A GEOTECHNICAL ENGINEERING REPORT IS REQUIRED. STONECREST
ENGINEERING AND ANY NECESSARY DRAWING AMENDMENTS ARE ENGINEERING HAS COMPLETED THIS DESIGN ASSUMING A SOIL BEARING
COMPLETED. CAPACITY OF 3000psf (SLS) AND 4500psf (ULS). IT IS ALSO ASSUMED THAT
NEITHER A REINFORCED SLAB NOR A LINER IS REQUIRED, AS PROVIDED IN
THE NUTRIENT MANAGEMENT ACT. CONSTRUCTION MUST NOT PROCEED
NOTE: UNTIL THE GEOTECHNICAL REPORT HAS BEEN REVIEWED BY STONECREST
ALL CONCRETE FOR MANURE STORAGES TO BE ENGINEERING AND ANY NECESSARY DRAWING AMENDMENTS ARE
MANUFACTURED FROM TYPE HS CEMENT OR COMPLETED.
EQUIVALENT, HAVE A 28 DAY STRENGTH OF
32MPa FOR FLOOR SLABS, AND 35MPa FOR WALLS
AND PIERS / COLUMNS AND A WATER/CEMENT NOTE:
RATIO OF NOT MORE THEN 0.45. ALL CONCRETE FOR MANURE STORAGES TO BE
MANUFACTURED FROM TYPE HS CEMENT OR
EQUIVALENT, HAVE A 28 DAY STRENGTH OF
32MPa FOR FLOOR SLABS, AND 35MPa FOR WALLS
NOTE: AND PIERS / COLUMNS AND A WATER/CEMENT
ELEVATIONS AND SLOPES TO BE CONFIRMED RATIO OF NOT MORE THEN 0.45.
BY CONTRACTOR PRIOR TO CONSTRUCTION.
WALL SCHEDULE FOOTING SCHEDULE STRUCTURAL COLUMN SCHEDULE
WALL TYPE ASSEMBLY MIN. 28 DAY STRENGTH NO. FOOTING SIZE REINFORCEMENT SPECS MIN. 28 DAY STRENGTH NO. COLUMN TYPE AND SIZE REINFORCEMENT
NO. DESCRIPTION : F1 10"x30" CONC. STRIP FOOTING 3 CONTINUOUS RUNS OF 15M REBAR 32MPa, HS CONC. c1 24"@ POURED IN PLACE CONC. COLUMN (8) 20M VERT. REBAR SPACED EVENLY.
12" POURED IN PLACE CONCRETE PF1 | 84"x84"x24" POURED IN PLACE CONC. PAD FOOTING |15M AT 10" ¢/c EACH WAY (BOTTOM) 32MPa, HS CONC. BENT INTO PAD FOOTING AND 10M HOR.
4" HI-DENSITY RIGID INSULATION STIRRUPS AT 12"c/c
METAL FLASHING OVER RIGID INSULATION
REINFORCEMENT:
INTERIOR MAT: FLOOR SCHEDULE
i 15M VERT. REBAR AT 18" c/c
Fwq| 127 CORS TANK115M HOR. REBAR AT 16" oic 35MPa, HS CONC. OR EQUIV. No. ASSEMBLY COMMENTS
FL1 |6" POURED CONCRETE FLOOR (32MPa, HS CONC.)
EXTERIOR MAT: 4" HI-DENSITY RIGID INSULATION
15M VERT. REBAR AT 18" c/c
4" HI-DENSITY RIGID INSULATION FASTENED TO 10MREBAR GRID AT 12" c/c EACH WAY
OUTSIDE OF TANK w/ STEEL BANDS AT 48" c/c FL2 12" POURED CONCRETE SUSPENDED SLAB
(32MPa, HS CONC. OR EQUIV.)
6" POURED IN PLACE CONCRETE
w1 | 6"CONC,CURB 25MPa REINFORCEMENT:
WALL REINFORCEMENT: REFER TO DETAILS
1-15M HOR. REBAR AT TOP OF WALL

PROFESSIONAL ENGINEER'S SEAL

OTORECRECT

ENGINEERING

SHAKESPEARE, ONTARIO, CANADA
PH: (519)-625-8025
FX: (519)-625-8966

CONTRACTOR TO CHECK ALL DIMENSIONS AND
ELEVATIONS AND REPORT ANY DISCREPANCIES TO
THE ENGINEER BEFORE PROCEEDING WITH THE WORK
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WALL REINFORCMENT SCHEDULE FOOTING SCHEDULE SHAKESE:EAFiEa sca))r\éTZ/;RE;|((J)2,5(:ANADA
WALL TYPE WALL THICKCESS AND MIN. 28 DAY NO. FOOTING SIZE REINFORCEMENT SPECS MIN. 28 DAY STRENGTH FX: (519)-625-8966
NO. [DESCRIPTION REINFORCEMENT SPECS STRENGTH F1 10"x30" CONC. STRIP FOOTING 3 CONTINUOUS RUNS OF 15M REBAR 32MPa, HS CONC.
‘11 ?HT_%EEEPT'YNR'TE?SK gSII:IETITgLE PF1 | 84"x84"x24" POURED IN PLACE CONC. PAD FOOTING |15M AT 10" c/c EACH WAY (BOTTOM) 32MPa, HS CONC. CONTRAGTOR TO CHECK ALL DIMENSIONS AND
METAL FLASHING OVER RIGID ELEVATIONS AND REPORT ANY DISCREPANCIES TO
INSULATION THE ENGINEER BEFORE PROCEEDING WITH THE WORK
REINFORCEMENT: FLOOR SCHEDULE
INTERIOR MAT- DO NOT SCALE THE DRAWINGS
) 15M VERT. REBAR AT 18" c/c No. ASSEMBLY COMMENTS
FW1 | A counl | 15MHOR REBAR AT 16" clo e FL1 |6" POURED CONCRETE FLOOR (32MPa, HS CONC.) CLIENT:
EXTERIOR MAT- 4" HI-DENSITY RIGID INSULATION RIMROCK RNG INC.
15M VERT. REBAR AT 18" c/c REINFORCEMENT:
15M HOR. REBAR AT 16" c/c 10M REBAR GRID AT 12" c/c EACH WAY LOCAT|ON
4" HI-DENSITY RIGID INSULATION FL2 12" POURED CONCRETE SUSPENDED SLAB FOOTH”_LS’ ALBERTA
FASTENED TO OUTSIDE OF TANK w/ (32MPa, HS CONC. OR EQUIV.) ,
STEEL BANDS AT 48" c/c PROJECT TYPE:
REINFORCEMENT: DIGESTER FEED TANK
6" POURED IN PLACE CONCRETE REFER TO DETAILS
6" CONC, .
W1 | CURBWALL |REINFORCEMENT: 25MPa PROJECT STATUS AND VERSION:
1-15M HOR. REBAR AT TOP OF WALL
STRUCTURAL COLUMN SCHEDULE COORDINATION DRAWINGS
NO. COLUMN TYPE AND SIZE REINFORCEMENT DRAWN BY: PRINT DATE:
c1 24"% POURED IN PLACE CONC. COLUMN (8) 20M VERT. REBAR SPACED EVENLY. TRAVIS L. 2023
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Drawing 3 - Organics Reception Tank



DRAWINGS PROVIDED FOR GENERAL NOTES MANURE HANDLING AND STORAGE CONCRETE GENERAL REVIEW PLEASE READ NOTE PAGE AT
1. THIS TANK IS DESIGNATED AGRICULTURAL, LOW 1. A GEOTECHNICAL ENGINEER IS TO BE RETAINED TO 1. ALL CONCRETE MATERIALS AND WORKMANSHIP SHALL 1.1T IS THE RESPONSIBILITY OF THE OWNER/CONTRACTOR TO BEGINNING OF DRAWING SET FOR ALL
HUMAN OCCUPANCY COMPLETE A SITE CHARACTERIZATION, AS PER THE CONFORM TO CSA CAN3-23.1-94 AND CAN3-A23.2-94 CONTACT THE MUNICIPALITY FOR INSPECTIONS PERFORMED BY NOTES REGARDING THIS PROJECT
2. ALL WORK SHALL COMPLY WITH THE ONTARIO NUTRIENT MANAGEMENT ACT. A COPY OF THE REPORT 2. ALL REINFORCING STEEL SHALL BE DEFORMED AS THE LOCAL BUILDING DEPARTMENT.
RI M ROC K RN G | N C . BUILDING CODE AND NATIONAL FARM BUILDING MUST BE PROVIDED TO STONECREST ENGINEERING DEFINED IN CSA G30.18-M 1992. 2. THE OWNER/CONTRACTOR MUST RETAIN THE SERVICES OF A
CODE, LATEST EDITIONS PRIOR TO THE RELEASE OF ENGINEER-STAMPED PLANS 3. REINFORCING STEEL IS TO BE FREE OF ALL DIRT, PROFESSIONAL ENGINEER TO PERFORM A GENERAL REVIEW TO
3. THESE DRAWINGS ARE BASED ON INFORMATION 2. PRIOR TO PROCEEDING WITH GENERAL EXCAVATION, EXCESSIVE RUST AND SCALE AT THE TIME OF PLACING, ENSURE THAT THE CONSTRUCTION IS IN GENERAL CONFORMITY
PROVIDED BY THE CLIENT. IF DRAWINGS ARE NOT DIG A TRENCH 50FT FROM THE PLANNED PERIMETER AND IS TO BE SECURELY WIRED IN PLACE PRIOR TO WITH THE PLANS.
REFLECTIVE OF EXISTING CONDITIONS, THE WALL TO INTERCEPT AND DISCONNECT ALL EXISTING PLACING ANY CONCRETE. NO BARS ARE TO BE WET 3. STONECREST ENGINEERING IS RESPONSIBLE FOR THE DESIGN
ENGINEER IS TO BE CONTACTED IMMEDIATELY FIELD DRAINS. PERIMETER TRENCH TO BE EXCAVATED DOWELED WITH THE EXCEPTION OF ANCHOR BOLTS, AND GENERAL REVIEW OF, THE LIQUID STORAGE FACILITY, THE
4. STONECREST ENGINEERING IS NOT RESPONSIBLE TO 5' DEPTH. UNLESS NOTED OTHERWISE. TRANSFER SYSTEM, AND THE SYNTHETIC LINER.
FOR THE DESIGN OR CONSTRUCTION OF THE 3. MANURE STORAGE TO BE CONSTRUCTED IN 4. REINFORCEMENT IS TO BE LOCATED IN THE CENTRE OF 4. STONECREST ENGINEERING REQUIRES THAT THE FOLLOWING
EXISTING FACILITY. THE DESIGN AND CONSTRUCTION ACCORDANCE WITH ALL DETAILS, ELEVATIONS AND THE WALL, EXCEPT WHERE OTHERWISE NOTED. COMPONENTS BE INSPECTED: 2]2023 FOR REVIEW
OF THE EXISTING FACILITY HAS NOT BEEN REVIEWED NOTATION PROVIDED IN GEOTECHNICAL REPORT 5. WHERE A DOUBLE MAT OF REINFORCEMENT IS REQUIRED, 5. SOIL CONDITIONS. WHEN THE SITE HAS BEEN COMPLETELY NO. | DATE: DESCRIPTION:
BY STONECREST ENGINEERING. 4. ALTERNATIVELY, AS A MINIMUM, STONECREST EACH MAT SHALL BE PLACED NOT MORE THAN 1/3 THE PREPARED FOR CONSTRUCTION, THE ENGINEER MUST BE
FOOTH | L LS AL B E RTA 5. WHEN IN DOUBT AS TO THE INTERPRETATION OF ENGINEERING STRONGLY RECOMMENDS THE THICKNESS OF THE WALL FROM THE SURFACE. NOTIFIED TO PROVIDE AN INSPECTION OF THE SOIL CONDITIONS.
y THE DRAWINGS, THE ENGINEER IS TO BE PERIMETER DRAINAGE SYSTEM. STONECREST 6. REINFORCEMENT SHALL HAVE NOT LESS THAN 3" OF WHERE A GEOTECHNICAL TEST HAS BEEN PERFORMED, THE
CONTACTED. ENGINEERING ASSUMES NO RESPONSIBILITY CONCRETE COVERAGE BETWEEN REINFORCING AND OWNER/CONTRACTOR MUST CONTACT THE GEOTECHNICAL
6. THIS DRAWING SET IS THE PROPERTY OF FINANCIALLY OR OTHERWISE, FOR DAMAGE CAUSED BY ~ SOIL/FILL. ENGINEER TO PERFORM THE SOIL INSPECTION. A COPY OF THE
STONECREST ENGINEERING AND MAY NOT BE HYDROSTATIC PRESSURE TO THE FLOOR SLAB SHOULD 7. MINIMUM CONCRETE COVERAGE TO REINFORCEMENT GEOTECHNICAL SITE INVESTIGATION REPORT MUST BE
DUPLICATED OR SHARED IN ANY FORM WITHOUT THESE RECOMMENDATIONS BE IGNORED. FOR ALL OTHER STRUCTURAL COMPONENTS SHALL BE FORWARDED TO STONECREST ENGINEERING PRIOR TO
WRITTEN CONSENT FROM STONECREST 5. ALL MANURE STORAGE FACILITIES AND TRANSFER NOT LESS THAN 2" DRAWINGS BEING RELEASED.
ENGINEERING. SYSTEMS TO BE DESIGNED AND CONSTRUCTED USING, 8. ALL CONCRETE TO HAVE A MAXIMUM 4" SLUMP. WHERE 6. TRANSFER SYSTEM. WHEN ALL TRANSFER PIPES HAVE BEEN
NOT LESS THAN 32MPA HS CONCRETE THROUGHOUT. INCREASED WORKABILITY IS REQUIRED, PLASTICIZER IS TO  INSTALLED, THE ENGINEER MUST BE CONTACTED TO INSPECT THE
EXCAVATION AND BACKFILL 6. ALL CONNECTIONS IN A LIQUID TRANSFER SYSTEM BE ADDED. WATER IS NOT TO BE ADDED ON SITE. CONNECTIONS AND SEALS. THE CONTRACTOR MUST BE
1. ALL TOPSOIL AND OTHER FOREIGN MATERIAL TO BE MUST BE INSTALLED USING FITTINGS AND GASKETS 9. ALL STRUCTURAL CONCRETE AND CONCRETE EXPOSED  AVAILABLE TO MAKE ANY GASKET-SEALED JOINT AVAILABLE FOR
REMOVED FROM BELOW TANK AS PER THAT ARE COMPATIBLE WITH THE PIPE MATERIAL. TO FREEZE/THAW TO BE 6% AIR ENTRAINED INSPECTION.
GEOTECHNICAL RECOMMENDATIONS. 7. ALL PIPES ENTERING A LIQUID MANURE STORAGE 10. WHERE APPROPRIATE, USE VIBRATION EQUIPMENT TO 7. FOOTINGS. WHEN THE CONCRETE FORMWORK AND
2. FOUNDATIONS HAVE BEEN DESIGNED FOR A SOIL MUST HAVE A FLEXIBLE, WATERTIGHT GASKET OR PLACE CONCRETE. REINFORCING STEEL HAVE BEEN SET FOR THE PLACEMENT OF
BEARING CAPACITY OF 3000 PSF (143KPA) MEMBRANE INSTALLED BETWEEN THE PIPE AND THE 11. ADEQUATE PROTECTION FROM FREEZING MUST BE THE FOOTINGS.
3. SHOULD UNUSUALLY SOFT SOILS BE CONCRETE WALL OR FLOOR OF THE STRUCTURE TO PROVIDED TO POURED CONCRETE DURING COLD 8. CONCRETE REINFORCEMENT. WHEN THE REINFORCING STEEL
ENCOUNTERED DURING EXCAVATION, NOTIFY ACT AS AN ANTI-SEEPAGE COLLAR. WEATHER PLACEMENT. HAS BEEN TIED FOR CONCRETE COMPONENTS. NOTE THAT AS
STONECREST ENGINEERING BEFORE PROCEEDING 8. PVC WATERSTOP TO BE DURAJOINT OR EQUIVALENT.  12. ALL SLEEVES TO BE LOCATED BY ELECTRICAL AND PART OF A GENERAL REVIEW, IT IS NOT REASONABLE FOR THE
WITH CONSTRUCTION. CONTRACTOR MUST NOTIFY WATER STOPS SHALL BE BUTT FUSED AT JOINTS, OR MECHANICAL DESIGNERS PRIOR TO POURING CONCRETE ~ ENGINEER TO REVIEW THE REINFORCEMENT EACH TIME THAT
STONECREST ENGINEERING AND THE LAPPED A MINIMUM OF 24" 13. ALL FOOTINGS AND FLOOR SLABS TO BE PROTECTED CONCRETE IS POURED. THE CONTRACTOR ASSUMES ALL
GEOTECHNICAL ENGINEER OF ANY CONCERNS WITH 9. LIQUID STORAGE TANK TO HAVE PERMANENT NON- FROM FROST DAMAGE DURING CONSTRUCTION. EXPOSED ~ RESPONSIBILITY FOR PROVIDING THE PROPER REINFORCEMENT
REGARDS TO, BUT NOT LIMITED TO SOIL BEARING CLIMBABLE SAFETY FENCE EXTENDING TO NOT LESS CONCRETE TANKS TO HAVE WATER ADDED TO PREVENT AND PLACEMENT, AS SPECIFIED IN THE ENGINEERED PLANS, FOR
CAPACITY, SLOPE STABILITY, GROUNDWATER AND THAN 5' ABOVE ADJACENT GRADE OR FLOOR LEVEL, FROST HEAVE DURING COLD TEMPERATURES. COMPONENTS WHICH ARE NOT REVIEWED BY THE ENGINEER.
DRAINAGE. ADEQUATELY SECURED AT GROUND LEVEL AND 14. ALL CONCRETE IN CONTACT WITH MANURE TO BE 32MPa 9. FINAL REVIEW. WHEN ALL STRUCTURAL COMPONENTS OF THE
4. ANY FILL MATERIAL USED IS TO BE INSPECTED AND HAVING NON-CLIMBABLE GATES WITH LATCHES TO 15. TYPE 50 OR EQUIVALENT(HS). WITH A MAXIMUM FACILITY HAVE BEEN COMPLETED, INCLUDING THE SAFETY FENCE
APPROVED BY A QUALIFIED GEOTECHNICAL DETER ACCESS. WATER/CEMENT RATIO OF NOT MORE THAN 0.45. AND BACKFILLING. THE MONITORING STATION MUST ALSO BE
PROFESSIONAL WITH A REPORT SUBMITTED TO 10. TANK WALL TO BE ADEQUATELY BRACED DURING 16. MINIMUM RADIUS FOR BENT REBAR IS 60mm FOR 10M VISIBLE AT THIS TIME.
STONECREST ENGINEERING BACKFILLING AND COMPACTION OF SOIL WITH HEAVY REBAR AND 90mm FOR 15M REBAR. ALL BARS SHOWN AS  10. THE CLIENT MUST PROVIDE A MINIMUM OF 24 HOURS NOTICE TO
5. ALL BACKFILL MATERIAL TO BE FREE DRAINING EQUIPMENT BEING BENT ON THE DRAWINGS ARE TO BE BENT PRIORTO  STONECREST ENGINEERING FOR A REQUIRED INSPECTION.
CLEAN GRANULAR MATERIAL, OR AS SPECIFIED BY 11. ANY MANURE TRANSFER SYSTEM WHICH CAN BEING PLACED. 11. THE CLIENT MUST REQUEST ADDITIONAL INSPECTIONS BE
THE GEOTECHNICAL ENGINEER. IF SUITABILITY OF BACKFLOW TO THE PUMP OR PUMPOUT CHAMBER 17. OVERLAP REBAR 24" FOR SPLICES IN CONTINUOUS PERFORMED BY THE ENGINEER IF THERE IS ANY CONCERN
BACKFILL MATERIAL IS QUESTIONABLE, THE MUST HAVE BOTH A PRIMARY AND SECONDARY REBAR LENGTHS ABOUT, OR CHANGES TO, ANY COMPONENT OF THE FACILITY.
PROJECT ENGINEER IS TO BE CONTACTED SHUTOFF VALVE. 18. WHERE REBAR JOIN AT CORNERS, PROVIDE CORNER FAILURE TO NOTIFY THE ENGINEER IN SUCH SITUATIONS
IMMEDIATELY. 12. ALL COVERED STORAGE SYSTEMS MUST HAVE A BARS 24" EACH WAY. RELEASES THE ENGINEER OF LIABILITY FOR SUCH CHANGES OR
6. ALL FOOTINGS TO HAVE A MINIMUM OF 48" OR MORE VENTILATION SYSTEM (NATURAL OR POWERED) TO 19. UNLESS OTHERWISE NOTED MINIMUM BAR LAPS IN COMPONENTS.
OF COVER FOR FROST PROTECTION PREVENT THE ACCUMULATION OF CORROSIVE OR NORMAL DENSITY CONCRETE TO BE AS FOLLOWS:
7. FINAL GRADING TO SLOPE AWAY FROM THE NOXIOUS GASES.
STRUCTURE. 13. A SIGN INDICATING THE DANGER DUE TO TOXIC
GASES SHALL BE INSTALLED AT EVERY ACCESS TO A REINFORCING STEEL MINIMUM LAP LENGTHS
EQUIPMENT LIQUID STORAGE TANK OR UNDER FLOOR MANURE m
1. ALL DETAILS AND DIMENSIONS REGARDING TRANSFER CHAMBER ~ TENSION COMPRESSION | REINFORCED -
MANURE HANDLING SYSTEM ARE FOR 14. THE SIZE OF THE MANURE STORAGE HAS NOT BEEN & SPLICE EMBEDMENT | MASONRY “ @y
REPRESENTATION ONLY AND ARE TO BE DETERMINED BY STONECREST ENGINEERING. IT IS THE ) — TEO
DETERMINED BY MANURE EQUIPMENT SUPPLIER AND RESPONSIBILITY OF THE OWNER/CLIENT TO ENSURE AR\ Elo &l 0 & & a2 o5
VERIFIED BY CONTRACTOR AND OWNER THE TANK SIZE IS ADEQUATE. szE N8 =| 3= Qs ol Fo0
STONECREST ENGINEERING HAS PROVIDED SO 0N T
STRUCTURAL DESIGN OF THE MANURE HANDLING jom | 400] 400| 400 ZTk
SYSTEM BUT TAKES NO RESPONSIBILITY FOR THE (16")[ (16")| (16") 450 (18") 500 (20") - g %
FUNCTIONALITY OF THE SYSTEM. SLOPES, OPENINGS 15m | 600] 600 600 650 (26) 750 (307 3 S 3
AND PIPE SIZES HAVE NOT BEEN REVIEWED BY 24" 24" (24" 230
STONECREST ENGINEERING. 500 8001 800 BZL
20M 0| 800| 800 900 (36") 900 (36") REY
(32")] (32" (32") EEO
osm | 1200] 1100 1000 1370 (54" 1370 (54" Qx®
(48| (44") (40) w QP
soM | 14001300 1200 1600 (64") N/A Lwe
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WALL SCHEDULE
ELASTOMERIC SEAL ELEMENT
WALL TYPE - LS MODEL (C, L, 2-316, O,
N6 DESCRIPTION ASSEMBLY MIN. 28 DAY STRENGTH o 08.316,7)
12" POURED IN PLACE CONCRETE “
4" HI-DENSITY RIGID INSULATION NOTE: PRESSURE PLATE
METAL FLASHING OVER RIGID INSULATION DIGESTER ROOF, BASE PLATES AND
CONNECTION DETAILS TO BE TRANSFER PIPE AS PER PLAN
REINFORCEMENT:
INTERIOR MAT: PROVIDED BY EQUIPMENT SUPPLIER PROJECT TRUE
12" CONC. TANK 15M VERT. REBAR AT 1?" clc POURED IN PLACE STEEL
FW1 WALL 15M HOR. REBAR AT 16" c/c 35MPa, HS CONC. OR EQUIV. d~ 7~ WALL SLEEVE (OPTIONAL) NORTH NORTH
EXTERIOR MAT: ; - ' CONCRETE WALL AS PER
" : PLAN
Ve e Y a
' FL2 | o WATERSTOP / CONTINUOUSLY
4" HI-DENSITY RIGID INSULATION FASTENED TO B c e e al T% WELDED ON BOTH SIDES
OUTSIDE OF TANK w/ STEEL BANDS AT 48" c/c ; p JRPRRORES Sle
. ‘4 e =
8" POURED IN PLACE CONCRETE . o - |® 0 TANK WALL
FW2 | 8" CONC. FDN WALL |REINFORCEMENT: 25MPa e m LINKSEAL DETAIL
15M HORIZ. REBAR AT 24" c/c /'I/I'/ \A0.0/ SCALE:N.TS. Q~
15M VERT. REBAR AT 24" c/c A1 O
6" POURED IN PLACE CONCRETE /T | »
w1 | 6 CONC,CURB 5MPa STEEL FLASHING FASTENED
WALL REINFORCEMENT: TO STEEL BANDING R CLAY BACKEILL CAP & O
1-15M HOR. REBAR AT TOP OF WALL | { 70 DRAIN WATER O /Q
e AWAY FROM TANK s C)
FOOTING SCHEDULE 11 & % 0
NO. FOOTING SIZE REINFORCEMENT SPECS MIN. 28 DAY STRENGTH 4" HI-DENSITY _| . L ; Q &2
F1 8"x24" CONC. STRIP FOOTING 2 CONTINUOUS RUNS OF 15M REBAR 25MPa RIGID INSULATION \ | | ' (F;RREAIIE\IBFAAII?NING NOTE ?\ %
F2 10"x30" CONC. STRIP FOOTING 3 CONTINUOUS RUNS OF 15M REBAR 32MPa, HS CONC. 1 - < E_ ‘15
PF1 | 84"x84"x24" POURED IN PLACE CONC. PAD FOOTING |15M AT 10" c/c EACH WAY (BOTTOM) 32MPa, HS CONC. o BACKFILL MATERIAL gmmﬂgﬁgg‘ﬁ,\’fgEF),ygg&ﬁg\'ﬁﬁfgﬁ"‘ﬁgE',NSTA""ED AND A O O
NOTE: N '
CONTINUOUS WATERSTOP TO b IF EXTERIOR WATER PRESSURE IS NOT REMOVED PRIOR TO C)
FLOOR SCHEDULE ﬁﬁ%%&é;g%;%ﬁ;%ﬂfs b . PUMPING MANURE FROM PIT, STONECREST ENGINEERING ACCEPTS
o SIEN NO RESPONSIBILITY, FINANCIAL OR OTHERWISE, FOR FLOOR PROFESSIONAL ENGINEER'S SEAL
No. ASSENBLY CONMENTS , | : | 2|8 FAILURE DUE TO HYDROSTATIC PRESSURE.
. NOTE: S A 2|8 T
L O R SRR TE F LOOR (32MPa, HS CONC.) GEOTECHNICAL REPORT TO BE FORWARDED TO 1] S MONITORING STATION LOCATIONS, HEIGHTS AND MATERIALS ARE TO
STONECREST ENGINEERING FOR REVIEW. ‘ BE CONFIRMED BY GENERAL CONTRACTOR. S.'DDECREQ-C
N e L ot /o EACH WAY ALL FOOTINGS AND FOUNDATIONS HAVE BEEN 1 |' MONITORING STATION TO BE APPROVED CATCH BASIN MANHOLE OR
DESIGNED TO 3000psf SLS (143kPa). | . | . VERTICALLY INSTALLED HPDE DOUBLE WALL SMOOTH INTERIOR ENGINEERING
FL2 12" POURED CONCRETE SUSPENDED SLAB . ANNULAR PROFILE PIPE (CSA B182.6) WITH INTEGRAL BELL AND TRASH/SAFETY
(32MPa, HS CONC. OR EQUIV.) STONECREST ENGINEERING RESERVES THE RIGHT TO | | , SPIGOT (BOSS POLY-TITE) FOR USE ON STORM SEWER. (200-600mm) GUARD
REINFORCEMENT: REVIEW AND AMEND THE FOOTING / FOUNDATION ; - AS REQUIRED FOR PUMP (SIZED BY OTHERS). SHAKESPEARE, ONTARIO, CANADA
REFER 10 DETAILS SPECIFICATIONS PENDING SUBMISSION OF THE B — GROUND SURFACE PH: (519)-625-8025
GEOTECHNICAL REPORT. '| , |' 117aN SLOPES AWAY FROM FX: (519)-625-8966
FL3 |6" POURED CONCRETE FLOOR , SECONDARY |- - STRUCTURE : (519)
(32MPa, HS CONC. OR EQUIV.) - I - | ‘ '—'QSUéIID_IEUJE’L%NRTEOR CONTAINMENT ﬁu
MIN. 6" CRUSHED STONE S0mil OR THICKER EPDM OR LLPDE LINER \ STORAGE STRUCTURE O aramine [ hs Il CONTRACTOR TO CHECK ALL DIMENSIONS AND
REINFORCEMENT: 10" L x 28" H 15M L BARS \‘\/ ” D WATER ELEVATIONS AND REPORT ANY DISCREPANCIES TO
6x6/6 W.W.M. TO MATCH VERTICALS _h ) ||' TANK LINER. AS PER DWGS ﬁH 1 MONITORING THE ENGINEER BEFORE PROCEEDING WITH THE WORK
4 I \ J
4" VINYL WATERSTOP e MIN. 6" CLEAN STONE _| | DO NOT SCALE THE DRAWINGS
STRUCTURAL COLUMN SCHEDULE R OVER TILE
POURED CONC. THICKENED SLAB EDGE \/ﬂ , 4" PVC WATERSTOP | 1 CLIENT:
NO. COLUMN TYPE AND SIZE REINFORCEMENT AS PER PLAN ‘ || I
C1 24"@ POURED IN PLACE CONC. COLUMN (8) 20M VERT. REBAR SPACED EVENLY. o ot CONC. FLOOR. AS PER PLAN RIMROCK RNG INC.
BENT INTO PAD FOOTING AND 10M HOR. \.ﬂ\i |[ T/0 TANK ETG
STIRRUPS AT 12"clc e~ ¥ T k62.00] LOCATION:
e _J , L_, ol % T e — FOOTHILLS, ALBERTA
o PROJECT TYPE:
ALL UNDER SLAB INSULATION TO 6" WEEPING TILE w/ GEOTEXTILE FILTER NATIVE SOIL ”/  PERFORATED TILE 5 ORGANICS RECEPTION TANK
HAVE MINIMUM BEARING SOCK c/w CLEAN STONE TO BE INSTALLED MIN. 6" CLEAN STONE
COMPRESSIVE STRENGTH OF 30psi gggﬁﬁ% (\?VFATTPS\FI{KMPS\INE?TCO%I\:'ZIGE%VTEE&TO WlTngqu“Efg:'[E AROUND BOTTOM OF PROJECT STATUS AND VERSION:
STATION
HARD, NATIVE SOIL (BEARING FILTER SOCK COORDINATION DRAWINGS
FABRIC CLOTH
CAPACITY TO BE CONFIRMED 6" DRAINAGE TILE TO BE INSTALLED AROUND BOTTOM
BY GEOTECHNICAL ENGINEER) BEWTEEN WALL AND LINER AND OF STATION DRAWN BY: PRINT DATE:
CONTAINMENT MONITORING WELL TRAVIS L. 2023
PAGE DESCRIPTION:
TITLE PAGE
m TYPICAL WALL SECTION m MONITORING STATION DETAIL SCALE:
W SCALE: 1/2" = 10" M SCALE: N.T.S. AS NOTED
FILE:
7877 - ORGANICS RECEPTION TANK - 1
PAGE NUMBER: 0.0
AO.
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MIN. 6" POURED CONC. FLOOR

REINFORCEMENT:
10M REBAR GRID AT 12" c/c
(32MPa, HS CONC.)

|

4" HI-DENSITY RIGID
INSULATION UNDER FLOOR
S‘LAB

NOTE: |

WATERPROOFING SHALL BE APPLIED TO ALL INTERIOR
SURFACES. THIS WATERPROOFING CAN EITHER BE ADDED TO THE
CONCRETE MIXTURE IN THE FORM OF CRYSTALINE ADMIXTURE,
OR TO BE A DURABLE SURFACE APPLIED EPOXY OR RUBERISED
SPRAY ON COATING. SPEC SHEET OF CONCRETE
WATERPROOFING PRODUCT SELECTED SHALL BE FORWARDED TO
STONECREST ENGINEERING PRIOR TO APPLICATION.
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AIR EXHAUST OPENING TO BE DUCTED
FROM ORGANICS RECEPTION TANK TO
DIGESTATE NURSE TANK, DUCTING TO
BE SEALED FROM ATMOSPHERE

NOTE:

SYSTEM PROCESS FLOW DIAGRAM.

ODOUR ABATEMENT SYSTEM TO BE TIED IN VIA
PROCESS/BUILDING AIR SYSTEM PUMPED AND
DUCTED BETWEEN BUILDINGS AND/OR TANK
HEADSPACES. REFER TO ODOUR ABATEMENT

B f/ E D 1R
E:
~ | ©
i 2'-3" 7 -6" 26'-117/8"
° 686 2286 8226
: : o +318.00 o~
— 1 — -8 — — —— S L 1< I e I -
: ™ or <
1.00% SLOPE
+318.00$ s
A /
ACCESS OPENING. -
TO BE SEALED
Mk
o
N
B - 2 ; =}
1 ™M

AIR INTAKE OPENING TO BE
DUCTED FROM FEEDSTOCK
PUMPHOUSE BUILDING TO
ORGANICS RECEPTION TANK,
DUCTING TO BE SEALED FROM

NOTES:

PLEASE READ NOTE PAGE AT
BEGINNING OF DRAWING SET FOR ALL
NOTES REGARDING THIS PROJECT

N

2023 FOR REVIEW

10"x30" POURED ia_ . o ATMOSPHERE
CONC. THICKENED NN ~ 12" CONC.
SLAB EDGE NG —— DIGESTER WALL
Sy ; ; , 4 - \\
— L T - .
—~ e \\‘\\\\\\\\\
NOTE: NOTE
GEOTECHNICAL REPORT TO BE FORWARDED TO STONECREST ENGINEERING NOTE:
/1 FOUNDATION PLAN FOR REVIEW. ("2 "\ RECEPTION TANK LID NO VEHICULAR TRAFFIC ALLOWED ON TOP OF TANK LID
W SCALE: 1/4" = 10" W SCALE: 1/4" = 1'-0"
ALL FOOTINGS AND FOUNDATIONS HAVE BEEN DESIGNED TO 3000psf SLS NOTE
143kPa). :
( ) GEOTECHNICAL REPORT TO BE FORWARDED TO STONECREST ENGINEERING
A GEOTECHNICAL ENGINEERING REPORT IS REQUIRED. STONECREST FOR REVIEW.
ENGINEERING HAS COMPLETED THIS DESIGN ASSUMING A SOIL BEARING
CAPACITY OF 3000psf (SLS) AND 4500psf (ULS). IT IS ALSO ASSUMED THAT ALL FOOTINGS AND FOUNDATIONS HAVE BEEN DESIGNED TO 3000psf SLS
NEITHER A REINFORCED SLAB NOR A LINER IS REQUIRED, AS PROVIDED IN (143kPa).
THE NUTRIENT MANAGEMENT ACT. CONSTRUCTION MUST NOT PROCEED
UNTIL THE GEOTECHNICAL REPORT HAS BEEN REVIEWED BY STONECREST A GEOTECHNICAL ENGINEERING REPORT IS REQUIRED. STONECREST
ENGINEERING AND ANY NECESSARY DRAWING AMENDMENTS ARE ENGINEERING HAS COMPLETED THIS DESIGN ASSUMING A SOIL BEARING
COMPLETED. CAPACITY OF 3000psf (SLS) AND 4500psf (ULS). IT IS ALSO ASSUMED THAT
NEITHER A REINFORCED SLAB NOR A LINER IS REQUIRED, AS PROVIDED IN
THE NUTRIENT MANAGEMENT ACT. CONSTRUCTION MUST NOT PROCEED
NOTE: UNTIL THE GEOTECHNICAL REPORT HAS BEEN REVIEWED BY STONECREST
ALL CONCRETE FOR MANURE STORAGES TO BE ENGINEERING AND ANY NECESSARY DRAWING AMENDMENTS ARE
MANUFACTURED FROM TYPE HS CEMENT OR COMPLETED.
EQUIVALENT, HAVE A 28 DAY STRENGTH OF
32MPa FOR FLOOR SLABS, AND 35MPa FOR WALLS
AND PIERS / COLUMNS AND A WATER/CEMENT NOTE:
RATIO OF NOT MORE THEN 0.45. ALL CONCRETE FOR MANURE STORAGES TO BE
MANUFACTURED FROM TYPE HS CEMENT OR
EQUIVALENT, HAVE A 28 DAY STRENGTH OF
32MPa FOR FLOOR SLABS, AND 35MPa FOR WALLS
NOTE: AND PIERS / COLUMNS AND A WATER/CEMENT
ELEVATIONS AND SLOPES TO BE CONFIRMED RATIO OF NOT MORE THEN 0.45.
BY CONTRACTOR PRIOR TO CONSTRUCTION.
WALL SCHEDULE FOOTING SCHEDULE STRUCTURAL COLUMN SCHEDULE
WALL TYPE ASSEMBLY MIN. 28 DAY STRENGTH NO. FOOTING SIZE REINFORCEMENT SPECS MIN. 28 DAY STRENGTH NO. COLUMN TYPE AND SIZE REINFORCEMENT
NO. DESCRIPTION ' F1 8"x24" CONC. STRIP FOOTING 2 CONTINUOUS RUNS OF 15M REBAR 25MPa I 24"@ POURED IN PLACE CONC. COLUMN (8) 20M VERT. REBAR SPACED EVENLY.
12" POURED IN PLACE CONCRETE F2 10"x30" CONC. STRIP FOOTING 3 CONTINUOUS RUNS OF 15M REBAR 32MPa, HS CONC. BENT INTO PAD FOOTING AND 10M HOR.
4" HI-DENSITY RIGID INSULATION PF1 | 84"x84"x24" POURED IN PLACE CONC. PAD FOOTING | 15M AT 10" c/c EACH WAY (BOTTOM) 32MPa, HS CONC. STIRRUPS AT 12'clc
METAL FLASHING OVER RIGID INSULATION
REINFORCEMENT:
INTERIOR MAT: FLOOR SCHEDULE
i 15M VERT. REBAR AT 18" c/c
Fwq| 127 CORS TANK115M HOR. REBAR AT 16" oic 35MPa, HS CONC. OR EQUIV. No. ASSEMBLY COMMENTS
EXTERIOR MAT: FL1 |6"POURED CONCRETE FLOOR (32MPa, HS CONC.)
- 4" HI-DENSITY RIGID INSULATION
15M VERT. REBAR AT 18" c/c
4" HI-DENSITY RIGID INSULATION FASTENED TO 10M REBAR GRID AT 12" c/c EACH WAY
OUTSIDE OF TANK w/ STEEL BANDS AT 48" c/c FL2 12" POURED CONCRETE SUSPENDED SLAB
(32MPa, HS CONC. OR EQUIV.)
8" POURED IN PLACE CONCRETE
REINFORCEMENT:
FW2 | 8" CONC. FDN WALL |REINFORCEMENT: 25MPa REFER TO DETAILS
15M HORIZ. REBAR AT 24" ¢/c "
N FL3 |6"POURED CONCRETE FLOOR
15M VERT. REBAR AT 24" c/c (32MPa, HS GONG. OR EQUIV.)
6" POURED IN PLACE CONCRETE MIN. 6" CRUSHED STONE
w1 | 6"CONC,CURB 25MPa
WALL REINFORCEMENT: REINFORCEMENT:
1-15M HOR. REBAR AT TOP OF WALL 6x6/6 W.W.M.
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SPOT ELEVATION

DOOR IDENTIFICATION TAG

WALL IDENTIFICATION TAG

WINDOW IDENTIFICATION TAG

PIER / COLUMN IDENTIFICATION TAG
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ENGINEERING

SHAKESPEARE, ONTARIO, CANADA
PH: (519)-625-8025
FX: (519)-625-8966

CONTRACTOR TO CHECK ALL DIMENSIONS AND
ELEVATIONS AND REPORT ANY DISCREPANCIES TO
THE ENGINEER BEFORE PROCEEDING WITH THE WORK
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NOTES

DESCRIPTION:

FOR REVIEW

SPOT ELEVATION

DATE:

PLEASE READ NOTE PAGE AT
BEGINNING OF DRAWING SET FOR ALL
NOTES REGARDING THIS PROJECT

2|2023
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PROJECT
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WALL REINFORCMENT SCHEDULE

FOOTING SCHEDULE

METAL FLASHING OVER RIGID
INSULATION

REINFORCEMENT:
INTERIOR MAT:
15M VERT. REBAR AT 18" c/c

Fw4 | 12"CONC. |15 HOR. REBAR AT 16" c/c

TANK WALL OR EQUIV.

EXTERIOR MAT:
15M VERT. REBAR AT 18" c/c
15M HOR. REBAR AT 16" c/c

4" HI-DENSITY RIGID INSULATION
FASTENED TO OUTSIDE OF TANK w/
STEEL BANDS AT 48" c/c

35MPa, HS CONC.

8" POURED IN PLACE CONCRETE

8" CONC. FDN

FW21™ “WaLL

REINFORCEMENT: 25MPa
15M HORIZ. REBAR AT 24" c/c

15M VERT. REBAR AT 24" c/c

6" POURED IN PLACE CONCRETE
6" CONC,

CURB WALL |REINFORCEMENT:

1-15M HOR. REBAR AT TOP OF WALL

W1 25MPa

WALL TYPE WALL THICKCESS AND MIN. 28 DAY NO. FOOTING SIZE REINFORCEMENT SPECS MIN. 28 DAY STRENGTH
NO. |DESCRIPTION REINFORCEMENT SPECS STRENGTH F1 8"x24" CONC. STRIP FOOTING 2 CONTINUOUS RUNS OF 15M REBAR 25MPa

12" POURED IN PLACE CONCRETE F2 10"x30" CONC. STRIP FOOTING 3 CONTINUOUS RUNS OF 15M REBAR 32MPa, HS CONC.

4" HI-DENSITY RIGID INSULATION PF1 | 84"x84"x24" POURED IN PLACE CONC. PAD FOOTING |15M AT 10" c/c EACH WAY (BOTTOM) 32MPa, HS CONC.

FLOOR SCHEDULE

No.

ASSEMBLY

COMMENTS

FL1

6" POURED CONCRETE FLOOR (32MPa, HS CONC.)
4" HI-DENSITY RIGID INSULATION

REINFORCEMENT:
10M REBAR GRID AT 12" c/c EACH WAY

FL2

12" POURED CONCRETE SUSPENDED SLAB
(32MPa, HS CONC. OR EQUIV.)

REINFORCEMENT:
REFER TO DETAILS

FL3

6" POURED CONCRETE FLOOR
(32MPa, HS CONC. OR EQUIV.)
MIN. 6" CRUSHED STONE

REINFORCEMENT:
6x6/6 W.W.M.

T/O TANK FTG

NOTES:

PLEASE READ NOTE PAGE AT
BEGINNING OF DRAWING SET FOR ALL
NOTES REGARDING THIS PROJECT
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Drawing 4 - Feedstock Pumphouse Building



DRAWINGS PROVIDED FOR

RIMROCK RNG INC.

FEEDSTOCK PUMPHOUSE

FOOTHILLS, ALBERTA

FOOTING SCHEDULE
NO. SIZE REINFORCEMENT
PF1|  48'x48'x18" |+ (6) 15M REBAR E.W.
POURED CONC.
PAD FOOTING
SF1 8"x24" - (2) 15M CONT.
WALL REINFORCEMENT SCHEDULE
MIN. 28 DAY
NO.| THICKNESS REINFORCEMENT STRENGTH
INTERIOR MAT:
- 15M VERT. REBAR AT 18" c/c
- 15M HOR. REBAR AT 18" c/c
FW1 12" 25MPa
EXTERIOR MAT: (BACKFILLED SIDE)
- 30M VERT. REBAR AT 6" c/c
- 15M HOR. REBAR AT 18" c/c
- 15M VERT. REBAR AT 48" c/c
FW2 8" - 15M HOR. REBAR AT 24" c/c 25MPa
+ (2) 15M CONT. REBAR AT TOP WALL
PIER SCHEDULE
NO. SIZE REINFORCEMENT
CP1| 18'x18"  |(4) 20M VERT. REBAR w/ 10M STIRRUPS 10"c/c
CP2|  18'x24"  |(4) 20M VERT. REBAR w/ 10M STIRRUPS 10"c/c
WALL SCHEDULE
NO. ASSEMBLY
- 29ga. HI-RIB STEEL c/w SCREW FASTENERS
« 2x4 WOOD STRAPPING AT 24"c/c
- TYVEK AIR BARRIER (SEAL ALL SEAMS)
« 2x6 WOOD STUDS SPF No.1/2 SPACED AT 24"c/c
EW1 | BATT INSULATION (R-21)
« 6mil POLY VAPOUR BARRIER (SEAL ALL SEAMS)
« 716" OSB SHEATHING
« INTERIOR TRUSSCORE CLADDING
- INTERIOR TRUSSCORE CLADDING
« 7/116" OSB SHEATHING
PW1 |+ 2x6 WOOD STUDS SPF No.1/2 SPACED AT 24"clc
- 7/16" OSB SHEATHING
« INTERIOR TRUSSCORE CLADDING
DOOR / WINDOW SCHEDULE
FRAMING COMPONENTS
NO. | DOOR/WINDOW TYPE REQD HEADER REQD POST
D1 | 36'x80" EXT. ALUM. MAN (2) 26 MJI+ (MK
DOOR (HALF GLASS)
D2 (2) 2x8 MJ+ (MK
D3 10'x10' INSULATED (3) 2x8 M J+@B)K
OVERHEAD DOOR
D4 10'x10' INSULATED (3) 2x10 2)J+(@B)K
OVERHEAD DOOR
WN1 (2) 26 MJ+ (MK
ROOF SCHEDULE
No. ASSEMBLY
R1 |+ 29ga. HI-RIB COLOURED STEEL c/w SCREW FASTENERS

* 2x4 WOOD STRAPPING AT 24"c/c
* PRE-ENGINEERED WOOD TRUSSES SPACED AS PER MFRS SPECS
* BLOWN IN INSULATION (R-40)

» 6mil POLY VAPOUR BARRIER (SEAL ALL SEAMS)
* 1x4 WOOD STRAPPING AT 24"c/c

* INTERIOR PVC CEILING

BUILDING

GENERAL NOTES

1. THIS BUILDING IS DESIGNATED AGRICULTURAL, LOW HUMAN OCCUPANCY

2. ALL WORK SHALL COMPLY WITH THE ONTARIO BUILDING CODE AND NATIONAL FARM
BUILDING CODE, LATEST EDITIONS

3. THESE PLANS ARE FOR STRUCTURAL DESIGN ONLY. IT IS THE RESPONSIBILITY OF THE
OWNER/CONTRACTOR TO CO-ORDINATE THE DESIGN WITH RESPECT TO PLUMBING,
ELECTRICAL, MECHANICAL, VENTILATION, PENNING, DRAINAGE AND SITE
PREPARATION/GRADING.

4. ALL INTERIOR STABLING AND RELATED CONCRETE WORK SHOWN INCLUDING STRIP
FOOTINGS, CURBS, FLOOR SLOPES AND FLOOR DRAINS ARE FOR REPRESENTATION
ONLY. THE DESIGN OF THESE SYSTEMS IS THE RESPONSIBILITY OF THE OWNER,
CONTRACTOR AND EQUIPMENT SUPPLIER.

5. THESE DRAWINGS ARE BASED ON INFORMATION PROVIDED BY THE CLIENT. IF
DRAWINGS ARE NOT REFLECTIVE OF EXISTING CONDITIONS, THE ENGINEER IS TO BE
CONTACTED IMMEDIATELY

6. STONECREST ENGINEERING IS NOT RESPONSIBLE FOR THE DESIGN OR
CONSTRUCTION OF THE EXISTING FACILITY. THE DESIGN AND CONSTRUCTION OF THE
EXISTING FACILITY HAS NOT BEEN REVIEWED BY STONECREST ENGINEERING.

7. MAXIMUM ALLOWABLE FLOOR AREA FOR FARM BUILDINGS OF LOW-HUMAN
OCCUPANCY IS 4800m? (51666.77ft>) AS PER NATIONAL FARM BUILDING CODE (3.1.1.2.(1)
& 3.1.1.2.). A ONE HOUR FIRE SEPARATION REQUIRED TO SEPARATE BUILDING INTO
COMPARTMENTS UNDER ALLOWABLE AREA OR AN EQUIVALENT SYSTEM AS PER
ARTICLE 2.7.2.2 OF THE 1997 ONTARIO BUILDING CODE MUST BE IMPLEMENTED BY THE
CHIEF BUILDING OFFICIAL AS PER (2.7.1.1. - 1997 OBC).

8. WHEN IN DOUBT AS TO THE INTERPRETATION OF THE DRAWINGS, THE ENGINEER IS TO
BE CONTACTED.

9. THIS DRAWING SET IS THE PROPERTY OF STONECREST ENGINEERING AND MAY NOT
BE DUPLICATED OR SHARED IN ANY FORM WITHOUT WRITTEN CONSENT FROM
STONECREST ENGINEERING.

10. ANY PRELIMINARY DRAWINGS ARE NOT TO BE USED FOR FINAL COST ESTIMATES
UNLESS INDICATED IN THE REVISIONS COLUMN. PRICING OR ESTIMATIONS
COMPLETED FROM PRELIMINARY DRAWINGS SHOULD INCLUDE ADDITIONAL
ALLOWANCES AND ALL SPECIFICATIONS TO BE RE-CHECKED BY THE OWNER /
CONTRACTOR ON THE "ISSUED FOR PERMIT/CONSTRUCTION" DRAWING SET.

11. FINAL STAMPED ENGINEER/ARCHITECT-ISSUED PLANS ARE TO BE PROVIDED ONSITE
AND TO ALL REQUIRED SUB-CONTRACTORS. IT IS THE RESPONSIBILITY OF THE
GENERAL CONTRACTOR OR OWNER TO DISTRIBUTE THE FINAL STAMPED PLANS. ANY
TOWNSHIP OR CITY REDLINED/REVISED PLANS AFTER SUBMISSION FOR PERMIT,
EITHER BE PROVIDED ONSITE THROUGHOUT THE DURATION OF CONSTRUCTION OR BE
PROVIDED TO STONECREST ENGINEERING TO ISSUE REVISED “ISSUED FOR
CONSTRUCTION” PLANS THAT IMPLEMENT THESE NOTATIONS. (IF THE TOWNSHIP
CHANGES ARE SUBSTANTIAL, ADDITIONAL CHARGES MAY APPLY)

12. ALL PRODUCT AND MATERIALS TO BE INSTALLED AS PER THE SUPPLIER OR
MANUFACTURER GUIDELINES. IMPROPER INSTALLATION, RESULTING IN DAMAGES,
ARE NOT THE RESPONSIBILITY OF STONECREST ENGINEERING.

EXCAVATION AND BACKFILL

1. ALL TOPSOIL AND OTHER FOREIGN MATERIAL TO BE REMOVED FROM BELOW
BUILDINGS.

2. FOUNDATION DESIGNS HAVE BEEN DESIGNED FOR AN ASSUMED SOIL BEARING
CAPACITY OF 3000 PSF (143 KPa) SLS.

3. SHOULD UNUSUALLY SOFT SOILS BE ENCOUNTERED DURING EXCAVATION, NOTIFY
STONECREST ENGINEERING. A GEOTECHNICAL ENGINEER MAY BE REQUIRED TO BE
RETAINED TO COMPLETE A SITE CHARACTERIZATION. THIS WILL RESULT IN A DELAY IN
CONSTRUCTION. CONTRACTOR MUST NOTIFY THE ENGINEER OF ANY CONCERNS WITH
REGARDS TO, BUT NOT LIMITED TO, SOIL BEARING CAPACITY, SLOPE STABILITY,
GROUNDWATER AND DRAINAGE.

4. IF A GEOTECNICAL ENGINEER IS REQUIRED A COPY OF THEIR REPORT MUST BE
PROVIDED TO STONECREST ENGINEERING UPON ITS COMPLETION. THE CONTRACTOR
IS TO READ AND FAMILIARIZE THEMSELVES WITH THIS DOCUMENT.

5. SUBGRADE FOR SLAB-ON-GRADE TO BE PROOF-ROLLED AND ANY LOOSE AREA
DETECTED TO BE SUB-EXCAVATED AND REPLACED WITH APPROVED COMPACTED FILL.
GRANULAR FILL UNDER THE SLAB-ON-GRADE SHALL BE COMPACTED TO A MINIMUM
98% STANDARD PROCTOR DENSITY AT OPTIMUM MOISTURE.

6. GRANULAR FILL UNDER THE FLOOR SLAB SHALL BE FREE-DRAINING CLEAN GRANULAR
"B" MATERIAL OR BETTER, COMPACTED TO A MINIMUM 98% STANDARD PROCTOR
DENSITY AT OPTIMUM MOISTURE

7. COMPACTED FILL BENEATH FOOTINGS AND FLOOR SLABS SHALL BE COMPACTED IN
MAXIMUM 150mm (6") LAYERS.

8. ALL BACKFILL MATERIAL TO BE FREE DRAINING CLEAN GRANULAR MATERIAL. IF
SUITABILITY OF BACKFILL MATERIAL IS QUESTIONABLE, THE PROJECT ENGINEER IS TO
BE CONTACTED IMMEDIATELY.

9. FOOTING ELEVATIONS, IF SHOWN ON THE DRAWINGS, ARE FOR BIDDING PURPOSES
ONLY. FOOTINGS MAY BE RAISED OR LOWERED DEPENDING ON BEARING CONDITIONS
AND MUST BE RE-REVIEWED IN THE FIELD WITH THE CONTRACTOR WHEN NECESSARY.

10. ALL FOOTINGS TO BE FOUNDED ON FIRM UNDISTURBED GROUND CAPABLE OF
SUPPORTING SPECIFIED BEARING CAPACITY AND TO HAVE A MINIMUM OF 48" OF
COVER FOR FROST PROTECTION U.N.O.

11. MAXIMUM RATIO OF A STEPPED FOOTING SHALL BE 2:3 (i.e 2' DROP = 3' HORIZ.),
UNLESS SPECIFIED OTHERWISE BY THE GEOTECHNICAL ENGINEER, AND TO BE
FOUNDED ON FIRM BEARING.

12. IN THE EVENT THAT FILL IS REQUIRED UNDER FOOTINGS, FILL SHALL BE FREE-
DRAINING CLEAN GRANULAR MATERIAL COMPACTED TO A MINIMUM 100% STANDARD
PROCTOR DENSITY AT OPTIMUM MOISTURE AND AS DIRECTED BY THE GEOTECHNICAL
ENGINEER.

13. ANY FILL MATERIAL USED IS TO BE INSPECTED AND APPROVED BY A QUALIFIED
GEOTECHNICAL PROFESSIONAL AND A REPORT TO BE SUBMITTED TO STONECREST
ENGINEERING.

14. IN AREAS SUBJECT TO FLOODING, ALL PROPOSED WORK TO MEET THE
REQUIREMENTS OF THE MINISTRY OF THE ENVIRONMENT REGARDING FLOOD
PROOFING. CONTACT THE LOCAL BUILDING INSPECTOR FOR INFORMATION.

15. SOIL CONDITIONS AND REINFORCING STEEL SHALL BE INSPECTED BY ENGINEER.
CONTRACTOR SHALL GIVE THE ENGINEER A MINIMUM OF 24 HOURS NOTICE TO CARRY
OUT INSPECTION PRIOR TO POURING CONCRETE.

16. DO NOT DISTURB OR UNDERMINE EXISTING FOOTINGS DURING CONSTRUCTION.
CONTACT ENGINEER IMMEDIATELLY SHOULD UNDERPINNING DESIGN BE REQUIRED.
17. WHEN BACKFILLING, GC TO ENSURE LEVEL OF BACKFILL ON ONE SIDE OF THE WALL
IS NEVER MORE THAN 500mm (20") HIGHER THAN THE LEVEL ON THE LOWER SIDE OF
THE WALL EXCEPT WHERE TEMPORARY SUPPORT FOR THE WALL IS PROVIDED OR

THE WALLS ARE DESIGNED FOR SUCH UNEVEN PRESSURES.

18. LOCATE ALL PIERS AND FOOTINGS CONCENTRIC UNDER COLUMNS AND WALLS
UNLESS OTHERWISE NOTED.

19. HORIZONTAL CONSTRUCTION JOINTS SHALL NOT OCCUR IN CONCRETE WALLS
UNLESS APPROVED BY THE ENGINEER.

20. ALL FOOTINGS TO HAVE A MINIMUM OF 48" OR MORE OF COVER FOR FROST
PROTECTION

21. FINAL GRADING TO SLOPE AWAY FROM THE BUILDING.

MANURE HANDLING AND STORAGE

1. PRIOR TO PROCEEDING WITH GENERAL EXCAVATION, DIG A TRENCH 50FT FROM THE
PLANNED PERIMETER WALL TO INTERCEPT AND DISCONNECT ALL EXISTING FIELD
DRAINS. PERIMETER TRENCH TO BE EXCAVATED TO 5' DEPTH.

2. MANURE STORAGE TO BE CONSTRUCTED IN ACCORDANCE WITH ALL DETAILS,
ELEVATIONS AND NOTATION PROVIDED IN GEOTECHNICAL REPORT #XXXXXX,
PREPARED BY YYYYYYYYY. AS A MINIMUM, STONECREST ENGINEERING REQUIRES A 6"
PERIMETER TILE CONNECTED TO A PUMP/MONITORING STATION. THE
PUMP/MONITORING STATION CAN BE USED TO SAMPLE WATER AROUND THE
PERIMETER OF THE TANK AND REDUCE WATER PRESSURE ON THE TANK WALLS. SEE
DETAIL XXXX

3. ALL MANURE STORAGE FACILITIES AND TRANSFER SYSTEMS TO BE DESIGNED AND
CONSTRUCTED USING, NOT LESS THAN 32 MPa HS CONCRETE THROUGHOUT.

4. ALL CONNECTIONS IN A LIQUID TRANSFER SYSTEM MUST BE INSTALLED USING
FITTINGS AND GASKETS THAT ARE COMPATIBLE WITH THE PIPE MATERIAL.

5. ALL PIPES ENTERING A LIQUID MANURE STORAGE MUST HAVE A FLEXIBLE,
WATERTIGHT GASKET OR MEMBRANE INSTALLED BETWEEN THE PIPE AND THE
CONCRETE WALL OR FLOOR OF THE STRUCTURE TO ACT AS AN ANTI-SEEPAGE
COLLAR.

6. PVC WATERSTOP TO BE DURAJOINT OR EQUIVALENT. WATER STOPS SHALL BE BUTT
FUSED AT JOINTS, OR LAPPED A MINIMUM OF 24"

7. LIQUID STORAGE TANK TO HAVE PERMANENT SAFETY FENCE EXTENDING TO NOT LESS
THAN 5' ABOVE ADJACENT GRADE OR FLOOR LEVEL, ADEQUATELY SECURED AT
GROUND LEVEL AND HAVING GATES WITH LATCHES TO DETER ACCESS.

8. TANK WALL TO BE ADEQUATELY BRACED DURING BACKFILLING AND COMPACTION OF
SOIL WITH HEAVY EQUIPMENT

9. ANY MANURE TRANSFER SYSTEM WHICH CAN BACKFLOW TO THE PUMP OR PUMPOUT
CHAMBER MUST HAVE BOTH A PRIMARY AND SECONDARY SHUTOFF VALVE.

10. ALL COVERED STORAGE SYSTEMS MUST HAVE A VENTILATION SYSTEM (NATURAL OR
POWERED) TO PREVENT THE ACCUMULATION OF CORROSIVE OR NOXIOUS GASES.

11. A SIGN INDICATING THE DANGER DUE TO TOXIC GASES SHALL BE INSTALLED AT
EVERY ACCESS TO A LIQUID STORAGE TANK OR UNDER FLOOR MANURE TRANSFER
CHAMBER

12. AS PER 4.1.2.1.(1) OF THE N.F.B.C.C. 1995, MANURE DROP HOLES ARE REQUIRED TO
HAVE A SAFETY RAILING OR FLOOR GRILL HAVING AN OPENING OF NOT MORE THAN 4
INCHES IN WIDTH. FLOOR GRILLS AND SAFETY RAILINGS DESIGNED BY OTHERS.

13. ALL DIMENSIONS AND LOCATIONS OF MANURE DROP HOLES TO BE VERIFIED BY
MANURE EQUIPMENT SUPPLIER PRIOR TO CONSTRUCTION

14. THE SIZE OF THE MANURE STORAGE HAS NOT BEEN DETERMINED BY STONECREST
ENGINEERING. IT IS THE RESPONSIBILITY OF THE OWNER/CLIENT TO ENSURE THE
TANK SIZE IS ADEQUATE.

15. STONECREST ENGINEERING HAS PROVIDED STRUCTURAL DESIGN OF THE MANURE
HANDLING SYSTEM BUT TAKES NO RESPONSIBILITY FOR THE FUNCTIONALITY OF THE
SYSTEM. SLOPES, OPENINGS AND PIPE SIZES HAVE NOT BEEN REVIEWED BY
STONECREST ENGINEERING.

EQUIPMENT

1. ALL DETAILS AND DIMENSIONS REGARDING MANURE HANDLING SYSTEM
ARE FOR REPRESENTATION ONLY AND ARE TO BE DETERMINED BY
MANURE EQUIPMENT SUPPLIER AND VERIFIED BY CONTRACTOR AND
OWNER

2. ALL DETAILS AND DIMENSIONS REGARDING VENTILATION EQUIPMENT
ARE FOR REPRESENTATION ONLY AND ARE TO BE DETERMINED BY
VENTILATION EQUIPMENT SUPPLIER AND VERIFIED BY CONTRACTOR AND
OWNER

3. ALL STRUCTURAL DETAILS AND DIMENSIONS REGARDING MILKING
EQUIPMENT ARE FOR REPRESENTATION ONLY AND ARE TO BE
DETERMINED BY MILKING EQUIPMENT SUPPLIER AND VERIFIED BY
CONTRACTOR AND OWNER

4. ALL STABLING AND OTHER HOUSING EQUIPMENT ARE FOR
REPRESENTATION ONLY AND ARE THE RESPONSIBILITY OF THE OWNER
AND CONTRACTOR

5. A GROUNDING GRID FOR EQUIPOTENTIAL PLANE SHOULD BE INSTALLED
THROUGHOUT THE MILKING AREA. MILKING EQUIPMENT SUPPLIER AND
QUALIFIED ELECTRICAL DESIGNER TO SPECIFY ALL DETAILS REGARDING
WIRE GRID.

6. AS PER 3.1.5.1 OF THE 1995 NFBCC, ALL FUEL-FIRED APPLIANCES MUST
BE LOCATED IN A SEPARATE ROOM HAVING A FIRE RESISTANCE RATING
OF NOT LESS THAN 30 MINUTES. AS PER 3.1.5.2. OF THE NFBCC, FUEL-
FIRED SPACE-HEATING APPLIANCES, SPACE-COOLING APPLIANCES AND
SERVICE WATER HEATERS THAT SERVICE NOT MORE THAN ONE ROOM
OR SUITE OR A SINGLE STOREY BUILDING LESS THAN 400m? ARE EXEMPT.

CONCRETE

1. ALL CONCRETE MATERIALS AND WORKMANSHIP SHALL CONFORM TO CSA
CAN3-23.1-04 AND CAN3-A23.2-04

2. ALL REINFORCING STEEL SHALL BE DEFORMED AS DEFINED IN CSA
G30.18-M 2009.

3. MINIMUM RADIUS FOR BENT REBAR IS 60MM FOR 10M REBAR AND 90MM
FOR 15M REBAR

4. OVERLAP REBAR 24" FOR SPLICES IN CONTINUOUS REBAR LENGTHS.

5. WHERE REBAR JOIN AT CORNERS, PROVIDE CORNER BARS 24" EACH
WAY.

6. REINFORCEMENT IS TO BE LOCATED IN THE CENTRE OF THE WALL,
EXCEPT WHERE OTHERWISE NOTED.

7. REINFORCING STEEL IS TO BE FREE OF ALL DIRT, EXCESSIVE RUST AND
SCALE AT THE TIME OF PLACING, AND IS TO BE SECURELY WIRED IN
PLACE PRIOR TO PLACING ANY CONCRETE. NO BARS ARE TO BE WET
DOWELED WITH THE EXCEPTION OF ANCHOR BOLTS, UNLESS NOTED
OTHERWISE

8. MINIMUM RADIUS FOR BENT REBAR IS 60mm FOR 10M REBAR AND 90mm
FOR 15M REBAR. ALL BARS SHOWN AS BEING BENT ON THE DRAWINGS
ARE TO BE BENT PRIOR TO BEING PLACED.

9. UNLESS OTHERWISE NOTED MINIMUM BAR LAPS IN NORMAL DENSITY
CONCRETE TO BE AS FOLLOWS:

REINFORCING STEEL MINIMUM LAP LENGTHS
|  TENSION COMPRESSION | REINFORCED
4 SPLICE EMBEDMENT | MASONRY b
o - ol
Z o« © © © S5 Txro
R\ S o nl | gf =2 | a3
SIZE N 2% £oa
jom | 40| 400{ 400 2aT
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15M | 600 600} 600 650 (26" 750 (30" WwEQ
(24n) (24||) (24||) ( ) ( ) % (8)%
o
800| 800| 800 " " Z
20M 900 (36") 900 (36") 7
(32" (32" (32") N Eg
o
s\ 1200110001000 | 4370 547 | 1370 (547) Suwo
(48")| (44| (40" IS
oM | 1400 1300 1200 1600 (64) N/A @ =1l
(56")|(52") | (48") L Swoa
o
a5\ |1650(1500 1400 1850 (74") N/A ESEZ
(66")| (60" (56") ZZ20

10. WHERE A DOUBLE MAT OF REINFORCEMENT IS REQUIRED, EACH MAT
SHALL BE PLACED NOT MORE THAN 1/3 THE THICKNESS OF THE WALL
FROM THE SURFACE

11. MINIMUM CONCRETE COVERAGE TO REINFORCEMENT FOR FOOTINGS
SHALL NOT BE LESS THAN 3" FROM SOIL/FILL BELOW

12. MINIMUM CONCRETE COVERAGE TO REINFORCEMENT FOR ALL OTHER
STRUCTURAL COMPONENTS SHALL BE NOT LESS THAN 2"

13. ALL CONCRETE TO HAVE A MAXIMUM 4" SLUMP. WHERE INCREASED
WORKABILITY IS REQUIRED, PLASTICIZER IS TO BE ADDED. WATER IS NOT
TO BE ADDED ON SITE.

14. ALL STRUCTURAL CONCRETE AND CONCRETE EXPOSED TO
FREEZE/THAW TO BE 6% AIR ENTRAINED

15. WHERE APPROPRIATE, USE VIBRATION EQUIPMENT TO PLACE
CONCRETE.

16. ADEQUATE PROTECTION FROM FREEZING MUST BE PROVIDED TO
POURED CONCRETE DURING COLD WEATHER PLACEMENT.

17. ALL SLEEVES TO BE LOCATED BY ELECTRICAL AND MECHANICAL
DESIGNERS PRIOR TO POURING CONCRETE

18. ALL FOOTINGS AND FLOOR SLABS TO BE PROTECTED FROM FROST

FRAMING, BRACING AND TRUSSES

1. ALL LUMBER TO BE SPF NO.2 OR BETTER, UNLESS OTHERWISE NOTED

2. LUMBER IN CONTACT WITH THE EARTH, CONCRETE OR EXPOSED TO WEATHER
ELEMENTS TO BE PRESSURE TREATED IN CONFORMANCE WITH CAN/CSA-O80-M97.
PRESSURE TREATED WOOD TO BE CLASSIFIED AS CSA UC4.1 OR UC4.2.

3. ALL CONNECTORS USED FOR ACQ OR CA TREATED WOOD SHOULD BE GALVANIZED
STEEL AS PER ASTM A653. ALL FASTENERS FOR ACQ OR CA TREATED WOOD SHOULD BE
GALVANIZED IN ACCORDANCE WITH ASTM A153.

4. TRUSS DRAWINGS SHALL DETAIL THE TRUSS SIZE, SHAPE AND DESIGN AND SHALL BEAR
THE SIGNATURE AND STAMP OF THE ENGINEER RESPONSIBLE

5. TRUSSES TO BE PRE MANUFACTURED TO TRUSS MANUFACTURERS ENGINEERED SHOP
DETAILS c/w ALL BLOCKING AND BRACING TO TRUSS MFR. REQUIREMENTS

6. ENGINEER STAMPED TRUSS PLANS TO BE SUPPLIED TO STONECREST ENGINEERING
BEFORE TIME OF TRUSS ERECTION.

7. BUILT UP WOOD POSTS IN DOOR / WINDOW SCHEDULE REFER TO TOTAL NUMBER OF
JACK AND KING STUDS REQUIRED.

8. UNBALANCED LOAD CONDITIONS TO BE INCLUDED IN THE TRUSS DESIGN

9. TRUSS DESIGNER TO ACCOUNT FOR INCREASED SNOW LOADS DUE TO ROOF VALLEYS
AND SNOW SHADOWS. TRUSS SUPPLIER IS TO VISIT THE SITE TO DETERMINE SNOW
SHADOW CONDITIONS AND COMMUNICATE THIS INFORMATION TO TRUSS ENGINEER.

10. ADDITIONAL LOADS REQUIRED FOR MECHANICAL OR OTHER EQUIPMENT TO BE
PROVIDED TO THE TRUSS ENGINEER BY THE CONTRACTOR AND/OR OWNER

11. TEMPORARY BRACING OF THE STRUCTURE DURING THE COURSE OF CONSTRUCTION IS
THE RESPONSIBILITY OF THE CONTRACTOR UNLESS OTHERWISE NOTED.

12. PROVIDE ACCESS TO EACH ATTIC SPACE AS PER O.B.C. 3.6.4.4 AND 9.19.2.

13. IN STRUCTURES WHERE THE TRUSSES ARE EXPOSED TO A HIGH MOISTURE
ENVIRONMENT IT IS STRONGLY RECOMMENDED THAT A PROTECTIVE COATING BE
APPLIED TO THE STEEL TRUSS PLATES, AND THAT THE TRUSSES BE REGULARLY
INSPECTED.

14. ALL STRUCTURAL MEMBERS AND COMPONENTS MADE OF WOOD TO CONFORM TO CSA
086, "ENGINEERING DESIGN IN WOOD". GLUED-LAMINATED MEMBERS SHALL BE
FABRICATED IN PLANTS CONFORMING TO CSA 0177, "QUALIFICATION CODE FOR
MANUFACTURERS OF STRUCTURAL GLUED LAMINATED TIMBER

STRUCTURAL STEEL MEMBERS

1. STRUCTURAL STEEL COLUMNS:

HOLLOW STRUCTURAL SECTIONS CONFORMING TO CSA G40.20, CLASS C
CSA G40.21 GRADE 350W

2. STRUCTURAL STEEL BEAMS:

W SHAPE CONFORMING TO G40.21-350W, ASTM A992 AND A572 GRADE 50

+ ALL WELDING SPECIFIED ON DRAWINGS TO BE DONE BY CERTIFIED WELDER IN
ACCORDANCE WITH CAN/CSA-S16, DESIGN OF STEEL STRUCTURES, AND CSA STANDARD
W59, WELDED STEEL CONSTRUCTION (METAL ARC WELDING).

+ IT IS THE RESPONSIBILITY OF THE OWNER/CONTRACTOR TO CONFIRM ALL DIMENSIONS
AND ELEVATIONS ON SITE PRIOR TO ORDERING AND ERECTING ALL STRUCTURAL STEEL
MEMBERS

» ALL BOLTS TO BE SAE J429 GRADE 5 UNLESS OTHERWISE SPECIFIED

GENERAL REVIEW

1.1T IS THE RESPONSIBILITY OF THE OWNER/CONTRACTOR TO CONTACT THE MUNICIPALITY
FOR INSPECTIONS PERFORMED BY THE LOCAL BUILDING DEPARTMENT.

2. AS PER O.B.C. DIVISION C 1.2.2.1 THE OWNER/CONTRACTOR MUST RETAIN THE SERVICES
OF A PROFESSIONAL ENGINEER TO PERFORM A GENERAL REVIEW TO ENSURE THAT THE
CONSTRUCTION IS IN GENERAL CONFORMITY WITH THE PLANS.

3. STONECREST ENGINEERING REQUIRES THAT THE FOLLOWING COMPONENTS BE
INSPECTED:

4. SOIL CONDITIONS. WHEN THE SITE HAS BEEN COMPLETELY PREPARED FOR
CONSTRUCTION, THE ENGINEER MUST BE NOTIFIED TO PROVIDE AN INSPECTION OF THE
SOIL CONDITIONS. WHERE A GEOTECHNICAL TEST HAS BEEN PERFORMED, THE
OWNER/CONTRACTOR MUST CONTACT THE GEOTECHNICAL ENGINEER TO PERFORM THE
SOIL INSPECTION. A COPY OF THE GEOTECHNICAL SITE INVESTIGATION REPORT MUST BE
FORWARDED TO STONECREST ENGINEERING

5. TRANSFER SYSTEM. WHEN ALL COMPONENTS OF THE TRANSFER SYSTEM HAVE BEEN
INSTALLED, PRIOR TO POURING OR BACKFILLING.

6. FOOTINGS. WHEN THE CONCRETE FORMWORK AND REINFORCING STEEL HAVE BEEN SET
FOR THE PLACEMENT OF THE FOOTINGS.

7. CONCRETE REINFORCEMENT. WHEN THE REINFORCING STEEL HAS BEEN TIED FOR
CONCRETE COMPONENTS. NOTE THAT AS PART OF A GENERAL REVIEW, IT IS NOT
REASONABLE FOR THE ENGINEER TO REVIEW THE REINFORCEMENT EACH TIME THAT
CONCRETE IS POURED. THE CONTRACTOR ASSUMES ALL RESPONSIBILITY FOR
PROVIDING THE PROPER REINFORCEMENT AND PLACEMENT, AS SPECIFIED IN THE
ENGINEERED PLANS, FOR COMPONENTS WHICH ARE NOT REVIEWED BY THE ENGINEER.

8. COMPLETION OF FRAMING. WHEN THE FACILITY HAS BEEN COMPLETELY FRAMED, PRIOR
TO INSTALLING INTERIOR OR EXTERIOR SHEATHING THAT WOULD PREVENT A VISUAL
INSPECTION OF KEY FRAMING COMPONENTS.

9. TRUSSES SET. WHEN THE TRUSSES HAVE BEEN SET AND ALL OF THE PERMANENT
TRUSS BRACING INSTALLED, AS PER THIRD-PARTY ENGINEERED TRUSS DRAWINGS AS
WELL AS DRAWINGS PREPARED BY THE ENGINEER.

10. FINAL REVIEW. WHEN ALL STRUCTURAL COMPONENTS OF THE FACILITY HAVE BEEN
COMPLETED.

11. THE CLIENT MUST PROVIDE A MINIMUM OF 24 HOURS NOTICE TO STONECREST
ENGINEERING FOR A REQUIRED INSPECTION.

12. THE CLIENT MUST REQUEST ADDITIONAL INSPECTIONS BE PERFORMED BY THE
ENGINEER IF THERE IS ANY CONCERN ABOUT, OR CHANGES TO, ANY COMPONENT OF
THE FACILITY. FAILURE TO NOTIFY THE ENGINEER IN SUCH SITUATIONS RELEASES THE
ENGINEER OF LIABILITY FOR SUCH CHANGES OR COMPONENTS.

NOTES:

PLEASE READ NOTE PAGE AT
BEGINNING OF DRAWING SET FOR ALL
NOTES REGARDING THIS PROJECT

DAMAGE DURING CONSTRUCTION. EXPOSED CONCRETE TANKS TO HAVE| NAILING REQUIREMENTS
WATER ADDED TO PREVENT FROST HEAVE DURING COLD
TEMPERATURES. MEMBER CONNECTION NAIL LENGTH | NUMBER OF NAILS
19. ANCHOR RODS TO CONFORM TO CSA 640.21 GRADE 300W (Fy = 300 MPa) .
OR ASTM F1554 GRADE 36 (Fy = 248MPa) UNLESS OTHERWISE NOTED ON 1. STUD TO WALL PLATE 89mm (3 1/2") 2
THE STRUCTURAL DRAWINGS OR PRE-ENGINEERED SHOP DRAWINGS. | 2. BOTTOM WALL PLATE TO "
89mm (3 1/2") 2
20. ALL CONCRETE TO BE POURED TO CLASS OF CONCRETE SPECIFIED IN FLOOR JOISTS
ENGINEERED DRAWINGS. ALL CONCRETE COMPONENTS NOT SPECIFIED ] 300mm x 64mm
SHALL BE CLASSED A-4. SEE FOLLOWING FOR CONCRETE CLASS 3. BUILT-UP LINTELS 89mm (3 1/2") (12'x3" 0.c.)
SPECIFICATIONS
4. BUILT-UP POST 89mm (3 1/2") 300mm (12") o.c
CLASS OF | MAX.| MIN. 28 DAY
CONCRETE | W/CM| STRENGTH 5. FLOOR / CEILING JOIST "
A-1 040 | 35MPa TO TOP PLATE 89mm (3 1/2) ?
A-2 045| 32MPa 6. ROOF RAFTER TO TOP PLATE | 89mm (3 1/2") 3
A-3 0.50 | 30 MPa 8omm (3 1/2" -
A4 055 25 MPa 7. LINTEL TO KING POST mm ( ) 50mm (2") o.c
FLOOR THICKNESS CHART: 8. ROOF RAFTER TO RIDGE BEAM | 89mm (3 1/2") 3
« MINIMUM FLOOR THICKNESS AS SHOWN IN TABLE BELOW, UNLESS "
OTHERWISE NOTED. 9. COLLAR TIE TO ROOF RAFTER | 89mm (3 1/2") 3
MIN. REQD WALL SHEATHING U.N.O. . 150mm (6") 0.c
AREA DESCRIPTION : REINFORCEMENT - PERIMETER 64mm (2 1/2") .
THICKNESS 300mm (12") o.c
- INTERIOR
SCRAPE ALLEY 4" | NnA
OFFICE/UTILITY/ADMIN | 4" | N/A RO SHEATHING samm (2 /2 | 200Mm (12) 0.c
MATERNITY PENS 4" | N/A - INTERIOR 300mm (12") o.c
PARLOUR/ HOLDING AREA| 5" | N/A
MANURE TANK FLOORS 5" [ N/A FLOOR SHEATHING 300mm (12") 0.
UNDER BULK TANK 6" | 6x6#6 WIRE MESH OR FIBRE - PERIMETER 64mm (2 1/2") 300mm (12") o.c
DRIVE-THRU FEED ALLEYY 6" | 6x6#6 WIRE MESH - INTERIOR :
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