O]Obiectives

e I[mprove environmental stewardship practices of
Pig farming.

* Treating waste to use it as fertilizer.

* Recover nutrients and energy from manure.

® Enhance economic viability and sustainability
of the industry in Southern Saskatchewan.

Material shipped
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More resistant
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028|te Location More expensive

e Southeast part of Saskatchewan.
e SW 32-11-01 W2.

Maximum
Top of Berm

1X10 m/s

Bentonite and
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Waste Storage Volume

Length =100m
Width = 50m

Depth = 5m 3
End Slope = 3:1 400 day volume = 14,110m
Side Slope = 3:1 Max - Volume of EMS

Storage Volume = 15,250m3
Safety Volume = 8.08%

30,750m

Clay available on

o location site

1X10 m/s

Soil available on

geotextitle site

Line cracks

asts longer due to moisture
Cheaper to
to install install

Operating Level
Free board Volume

Compacted clay
liner is selected
for this design.

Earthen Manure Storage

Facility for Swine Waste Treatment
Group 1: Raj Patel, Safwan Khan, Vedya Maharaj

Faculty Supervisor: Dr. Yee-Chung Jin P.Eng, Dr. Jinkai Xue PEng
External Supervisor: Ms. Priscila Dickinson PEng

Environmental Systems Engineering
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* Located on Highway 48.

Safety volume
for precipitation

e Close to the town of Wawota.

03Treatment Process

\ Transfer g Treatment

of Manure 1+ of Manure |
)

Collecnon SIarage %

of Manure of Manure - S g 7

Compacted Clay Liner” 0.6m

Volume of Manure storage

Residual Storage

0 5005t Benefit Analysis-

o

Cost of Different Parts

Cost

University

o'Regina

Saskatchewan/.,

0 GSafety

= Perimeter Fencing - Installing a 1.2 meter high fence
will keep the manure structure safe.

—» Leak Protection - Pipes that extend below the liner

Design Specification

— Bdcean Remp

Length of Dugout =102m
TopetBerm  Width of Dugout = 52m

m::;hm[lemh of Dugout = 5.6m
End Slope = 3:1 must have anti-seeping collar installed to prevent
e Side Slope = 3:1 Ieukuge.

Clary Linesr

—> Deep rooted trees or bushes are not allowed
nierce the liner.
preventative

Total Volume of Dugout = I?,Eilnig

Top View

near the close banks as it can
->» |nspection, maintanence and

repairs should be performec
regularly.

07Enuironment

Evaluation and Analysis

Compacted Clay Layer 1 metar thick -
Compacied Clay Layer (.6 melar thick

Erogion Profection Pad

Tranalar Pipa

Side View
e Berms are constructed to

contain contaminants.

* Berm height of 2.5m gives
the design a better margin of
safety, also accomodates

-
2.5m q

20.5m

percipitation and freeboard. PRI Spills Lohani
Priority e Collection Nanure Treatment & and
Storage of Manure Fertilization Leaks Thanh
Agltatﬂr PEEIE Value COhStI‘UCtIOHOf Manure
-2 3 2 2 i —7
. - - 3 4 |-
Transfer PIPES 9  Air Pollution 1 > 4 2 1 08\
g  Soil Activity -1 ! 3 3 4 ), 4 | -6 . 88
9 Surface 1 1 -1 _8
Anaerobic Digester Hater Gualy 1 1 1 6 |-423
Ground 2 3 -2 -5
i -198
Monitoring well Water Quality 8 1 A °
10 Farm Animal 4 3 3 100
Erosion Pads s . f2 3 M.
7 Odour > 1 1 3]-133
S Access Hamps L“’;;"*' -4 26 26 13 14 -154
Liquid Level W

Monitoring

EMS COMPONENTS

e Overall the project has a positive impact on
the environment.
e Mitigation methods will be used to control

negative impacts.
08conciusion =0

N =

Saving from Electrity
138KWh/Hog-Year

Revenue from
energy

o

->» The EMS design integrates environmental,

R R

540,423 ﬂ

Total Cost

agricultural efficiency and adherence to

$1,515,650

$74 938!year—> regulatory compliance.

-» Collaboration between stakeholders and engineers

is vital for this project’s implementation.

—>» This project will protect the environment by mitigating

Revenue from manure
S42,515

{ Annual Cost

($8,000)

. Cost of Excavation & Compaction $173,200
Mobilization & Demobilization %£8,000
Construction of Berms $44,000
Erosion Pads $950
Agitation Pads £1800
Pump Pads 5150
Pump (1m/s) $900
Access Ramps $E00
Fencing $1900
Overhead Cost £10,000
Engineering Cost 524,150
Transter Pipes $50,000
Anaerobic Digester $1,200,000

groundwater contamination and provide revenue

by sustainable practices.



