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How to complete Part 2—Technical Requirements, Liquid Manure
Storage

Applicants who wish to construct or expand a confined feeding operation, manure collection area,
or manure storage facility must complete the required Part 2 application forms. Part 2—Technical
Requirements, Liquid Manure must be completed if relevant to the proposed expansion or new
construction being applied for.

To determine which sections of this form must be completed for your proposed development,
please contact a Natural Resources Conservation Board (NRCB) approval officer in your region
(see Appendix 1). The approval officer will confirm which sections must be completed and
whether other information is required for your application.

In order to complete the Part 2—Technical Requirements, Liquid Manure Storage form, you must
provide the information, measurements, calculations, plans, and reports as indicated. The NRCB
approval officer can identify where you may wish or be required to hire a third party consultant or
professional, at your expense, to assist with technical information.

An NRCB approval officer can also help you determine the permit implications of the options you
are considering. NRCB approval officers will not carry out any design work or conduct any testing
or sampling on behalf of an applicant.

Note: A delay by the applicant, the agent or their consultants in providing the required
information will result in a delay in processing the application.

Filling out the form

If the space provided is not sufficient to enter all of your information, please use a separate sheet
for additional information.

Shaded portions of the form are marked “NRCB USE ONLY.” Please do not write in these sections.
These sections will be completed by the NRCB approval officer during the technical review of the
application.

Sections of the form are provided below with examples to illustrate the information applicants
should provide.
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Naturally occurring protective layer

An engineering soils investigation is required for most liquid manure storages that have a naturally
occurring protective layer (earthen manure storage, or EMS). Contact an NRCB approval officer to
determine the scope of the required soils investigation.

Naturally occurring protective layers for liquid manure storages are required to have a minimum
thickness of 10 metres and a maximum hydraulic conductivity of 1 x 10- cm/s.

The primary cell of liquid manure storages must have the fill pipe located in the bottom quarter of
the primary cell of the liquid manure storage.

Not all naturally occurring protective layers require hydraulic conductivity testing. In instances where
it is not clear whether the naturally occurring material can provide adequate protection, in-situ
hydraulic conductivity testing will likely be required. Contact an NRCB approval officer to confirm
whether hydraulic conductivity testing is required for the proposed site.

Include in the additional information section any information that will help explain factors that will
need to be considered for the proposed liquid manure storage.

A calculator for determining the volume of a liquid manure storage is available online at
http://www.agric.gov.ab.ca/app19/calc/volume/dugout.jsp.

LIQUID MANURE STORAGE: Earthen manure storage (EMS): Naturally occurring protective layer
(complete a copy of this section for EACH earthen liquid manure storage facility with a naturally occurring protective layer)

Facility description / name (as indicated on site plan) 1. HCJ\?}I gM“S (f t ! -{:1[ / (1\3
2 HoG EMS Cetl 42

3.

Manure storage capacity (complete a separate row of this table for each cell of the EMS)
Slope run:rise

Estimated
storage capacity | DEPth below o
Length (m) | Width (m) | Depth (m) Inside Inside side Outside o) ekl grade to EMS in
end walls walls walls freeboard) floor (m) lower

Va?

N

H:i [Ba9am3 | Ho v
o |539a2m3| 4O v

© @ (@

TOTAL CAPACITY /-C,: S fﬁf rV)‘a

" [ (0O O |45 131 |
> O L | LS4 &0y

3. G\ “

_ —

A,
[ W

Enter the facility description/name as it is indicated on the site plan.

Enter the length and width in metres. The dimensions should be measured at the interior top of
the liquid manure storage cell. Enter in the appropriate box the depth in metres measured from
the interior top of the liquid manure storage cell to the top of the floor of the liquid manure
storage cell.

3 Enter in the appropriate box the proposed interior end wall and interior sidewall slopes. The
interior slope of a liquid manure storage wall may be no steeper than 3:1 (3 m horizontal to 1 m
vertical). Enter the proposed exterior wall slope of the EMS. The exterior slope of a liquid
earthen manure storage wall may be no steeper than 4:1 (4 m horizontal to 1 m vertical).

4 Enter in the space provided the calculated storage capacity and the total storage capacity of all
EMS cells. All open liguid manure storages must have extra space above the maximum design
capacity. This is typically referred to as freeboard. The minimum freeboard required for an open
liguid manure storage is 0.5 metres.

5 Enter the depth of the top of the liquid manure storage floor below the current ground level
(grade).

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018) 2


http://www.agric.gov.ab.ca/app19/calc/volume/dugout.jsp

6

Check that the inlet pipe into the liquid manure storage is located in the lower quarter of the
facility. For example, in a 6.1 m deep storage, the inlet pipe must be at a depth of 4.6 m or
deeper.

Surface water control systems:
Describe the run-on Provide details:

:;gter;noffcontrol A LN LU O'{ h[(j'\ L’%.Z,U'Y\ UGLL/L ‘(.:)L
@ |Censtruckol arvurolhe EMS

7

Describe the run-on and runoff control system. A run-on control prevents upstream surface
water from coming into contact with manure. A runoff control prevents water that has come
into contact with manure from leaving the confined feeding operation property.

Surface run-on water should be prevented from coming into contact with manure. With liquid
manure storages, this is typically accomplished by having the walls of the liquid manure storage
higher than the surrounding ground.

Naturally occurring protective layer details
a. Naturally occurring Thickness of naturally Provide details:

protective layer occurring protective layer Pove hcf(’. lo=sS i clicate o heau%
‘@ N | clay matct c'u'% -adenth ol (L
. (m) A e O A N O
below hothorn of EMS. v

b. Soil texture N s
@ [8 J?C % sand »QC‘ i g \Q_% silt g'L’ z G Q% clay
c. Hydraulic conductivity - Material tested Hydraulic conductivity {(cm/s) Describe test standard used
naturally occurring o —— e =
Depth 4.0-(5.0 (m) un b().ff' hele,

Additional information: (attach copies of soil test reports) @ :
See ahached engun eermﬁ Sods repsut fgr"
Adetails ©oh hydraidlic Condu Lnt-;j ¥ 3501
iN 1[1;" Masteene .

10

11

Enter the proposed thickness of the naturally occurring protective layer(s), in metres, that is
proposed to provide the groundwater protection. Provide the details of the type of soil proposed for
the naturally occurring protective layer(s).

Provide the results of laboratory tests for the percentage of sand, silt and clay for the naturally
occurring protective layer(s), as a range using the highest and lowest values found, and enter the
values in the appropriate box. Copies of the test results should be attached to the application.

If hydraulic conductivity testing is done, provide the borehole number and the range of depth in
metres across the borehole over which the hydraulic conductivity test was conducted. Enter the
hydraulic conductivity test results in centimetres per second and describe the test method used to
determine the hydraulic conductivity.

Hydraulic conductivity determined using re-compacted soil samples or consolidation tests is
typically not accepted for naturally occurring protective layers. In-situ hydraulic conductivity
testing is generally accepted.

If there is additional information you would like to provide, enter it in this space. Include details of
any leakage detection or groundwater monitoring being proposed. Attach copies of soil test reports.

Note: 1 metre = 3.2808 feet 1 foot = 0.3048 metres
1 m® = 35.315 ft® 1ft° =0.0283 m®
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Compacted soil liner

An engineering soils investigation is required for most liquid manure storages that have a
compacted soil liner (an earthen manure storage, or EMS). Contact an NRCB approval officer to
determine the scope of the required soils investigation.

Compacted soil liners for liquid manure storages are required to have a minimum thickness of one
metre and a maximum hydraulic conductivity of 1 x 10”7 cm/s.

The primary cell of liquid manure storages must have the fill pipe located in the bottom quarter of
the primary cell of the liquid manure storage.

Not all compacted soil liners require hydraulic conductivity testing. In instances where it is not clear
whether or not the compacted soil liner material can provide adequate protection, hydraulic
conductivity testing will likely be required. Contact an NRCB approval officer to confirm whether
hydraulic conductivity testing is required for the proposed site.

Include in the additional information section any information that will help explain factors that will
need to be considered for the proposed liquid manure storage.

A calculator for determining the volume of a liquid manure storage is available online at
http://www.agric.gov.ab.ca/app19/calc/volume/dugout.jsp.

LIQUID MANURE STORAGE: Earthen manure storage (EMS): Compacted soil liner
(complete a copy of this section for EACH earthen liquid manure storage facility with a compacted soil liner)

Facility description / name (as indicated on site plan) 1. Eub &-”{! ;H’ l (/:lfl
2 EMS Cell #2 ;

3.
Manure storage capacity (complete a separate row of this table for each cell of the EMS)

Slope run:rise Estimated Depth below s

Fille

Length (m) | Width (m) Bepth Inside end | Inside side Qutside stc_:rage el 6 e in

(m) capacity (excl. bottom of the

walls walls walls 3 4 lower

freeboard) (m?) liner (m) %7

“1oom | bOm [4Sm| 31 |3 |4 |83 | 4o | v
> oom | bom [4Sm| 31 |3 |4 |B9am3| Ho |«

: ® @ el © ®
(\13‘ S (\15 & 4

“TOTAL CAPACITY [6S8Hm3

12 Enter the facility description/name as it is indicated on the site plan.

13 Enter the length and width, in metres. The dimensions should be measured at the interior top of
the liquid manure storage cell. Enter the depth, in metres, measured from the interior top of
the liguid manure storage cell to the top of the floor of the liquid manure storage cell in the
appropriate box.

14 Enter the proposed interior end wall and interior sidewall slopes in the appropriate box. The
steepest allowed interior slope of a liquid earthen manure storage wall is 3:1 (3 m horizontal to
1 m vertical).

Enter the proposed exterior wall slope of the liquid manure storage. The steepest allowed
exterior slope of a liquid earthen manure storage wall is 4:1 (4 m horizontal to 1 m vertical).

15 Provide the calculated storage capacity and the total storage capacity of all liquid manure
storage cells. All open liquid manure storages are required to have extra space above the
maximum design capacity. This is typically referred to as freeboard. The minimum freeboard
required for an open liquid manure storage is 0.5 metres.
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16 Provide the depth of the bottom of the liner below the current ground level.

17 Check that the inlet pipe into liquid manure storage is located in the lower quarter of the facility.

For example, in a 6.1 m deep storage, the inlet pipe must be at a depth of 4.6 m or deeper.

Surface water control systems

Describe the run-on Provide details:

and runoff control A N NG G S I [’] (3!\,, l.’,')({q_{')") Lo L/Li [;_;Q
system ; ] 1 y :

. @) Constructect arouvnol EMS 1o Cardhrol yun on.
o Feunot-

18 Describe the run-on and runoff control system. A run-on control prevents upstream surface

water from coming into contact with manure. A runoff control prevents water that has come into

contact with manure from leaving the confined feeding operation property.

Surface run-on water should be prevented from coming into contact with manure. With liquid

manure storages, this is typically accomplished by having the walls of the liquid manure storage

higher than the surrounding ground.

Sealing

How will the liner be sealed to piping and
other extrusions that penetrate it?

®

Provide details: i
Bentonde fjc"q.( and. collar
arpundk Hhe wnlet pope

Liner protection

l NRCB USE ONLY Requirements met: L1 ves L] NO

a. Describe how the inside walls, bottom
and outside walls are protected from

erosion and damage
20 )
5

Provide details: " :
Okl odls (UL e COUCITOL (o th
o SoU, vegefaded with ghass Cenaude.
pad underneath Q\l pUee o e pPourec .

b. Describe how the physical integrity of

the liner will be maintained
=

Provide details: z . 5 S
Liébtucié W UL oe Inountanect i,uL‘l;'&:.n

+Hho S ‘o Pn—_,-(-(ct{* ot from #te:r / G
daumage.

l NRCB USE ONLY Requirements met: D YES D NO

19 Describe how the compacted soil liner will be sealed to the piping and other extrusions that

penetrate it. This seal is required to ensure that liquid manure does not seep back around the

outside of the extrusions. Not only does this liquid manure seeping back along an extrusion

create a potential source of contamination, in some cases it has caused the manure storage to

fail and release its contents. Special care should be exercised when installing extrusions

through compacted soil liners.

20 Provide the details on how the facility will be constructed so that the inside walls, bottom, and

outside walls are protected from erosion and damage. The compacted soil liner needs to be

protected from erosion to help ensure holes are not made in the liner due to filling, agitating or

emptying of the earthen manure storage or due to wave action.

21 Provide the details about how the physical integrity of the liner or protective layer will be

maintained.
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Compacted soil liner details

a. Thickness of compacted liner Provide detalls B_I’Chu)(’ L' s undiccuie C tC_LL"
(@ e locuv for degf (oHA oﬁ)ﬁlm U Quta Lhere
maaciiad u.a Sowrcecl,
b. Soil texture 2ci.2f y 3
:5 b | ”; (0 % sand f; g j i % silt Q.Lgﬁ e i % clay
c. Atterberg limits Plastic limit ) Liquid limit : Plasticity index
@ | Ja-aa o e A4-27
d. Hydraulic conductivity | Hydraulic conductivity :
(cm/s) { x10~7 e [Sec.
@ Describe test standard ]TCL[hng heaol He s+ dene un ladb on
Ehed recompacted Scumple
Additional information: (attach copies of soil test reports) @

See atd eng N e,eruch Pp“f‘
Growinapocoker monaorung 15 loe m(j PoPased
Al pounts Wherc agotakton _l'}.uvlpuﬁ(j Or jﬁuLu@

fake pace will lhaue concredte pczc/-S Prevent
CrosSIN '(}F He Uner

22

23

24

25

26

Provide the proposed thickness of the compacted soil liner material, in metres, and provide details
about the type of soil material proposed for the liner.

Provide the results of laboratory tests for the percentage of sand, silt, and clay for the soil to be used
as the compacted liner. The results should be provided as a range, using the highest and lowest values
found. Enter the values in the appropriate box. Copies of the test results should be attached to the
application.

Provide in the appropriate boxes the range of values for plastic and liquid limits and the plasticity
index. If an engineering soils investigation is carried out, the range of values should be contained in the
engineering soils report.

If hydraulic conductivity testing is done, provide the test results in centimetres per second, and the test
method used to determine the hydraulic conductivity. If an engineering soils investigation is carried
out, the hydraulic conductivity information should be contained in the engineering soils report and the
report must be attached to the application.

The results of consolidation tests for hydraulic conductivity are typically not accepted for compacted
soil liners.

Hydraulic conductivity test results from samples that have been tested in a laboratory are typically
reduced by an order of magnitude to better reflect what can be obtained in the field.

If there is additional information you would like to provide, enter it in this space. Include details of any
leakage detection or groundwater monitoring that is being proposed, a description of the manure
storage, etc.

Attach copies of soil test reports.

Note: 1 metre = 3.2808 feet 1 foot = 0.3048 metres
1 m® = 35.315 ft® 1ft2=0.0283 m®
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In-barn concrete liner

Generally, surface water control for barns is provided by the walls and roof of the building and
the finished landscaping. If another type of surface water control is proposed, enter this
information in the additional information section.

Technical guidelines on the liners required for barn floors and the type of concrete typically used
are available from an NRCB approval officer and the NRCB website, at www.nrcb.ca.

The following concrete mixes are for information purposes only and are provided to help
applicants understand the information that is typically required:

Example: Concrete mix #1 specifications

. Maximum water to cementing materials ratio of 0.45
. Type 10 cement with 20-25% fly ash added (sulphate resistance)
. Air entrainment

Example: Concrete mix #2 specifications

. Maximum water to cementing materials ratio of 0.45
. Type 50 cement (sulphate resistance)
. Air entrainment

Example: Concrete mix #3 specifications

. Maximum water to cementing materials ratio of 0.5
. Type 10 cement with 20-259% fly ash added (sulphate resistance)
. Air entrainment

Example: Concrete mix #4 specifications

. Maximum water to cementing materials ratio of 0.5
. Type 50 cement (sulphate resistance)
. Air entrainment

LIQUID MANURE COLLECTION AND/OR STORAGE: In-barn - Concrete liner

(complete a copy of this section for EACH in barn liquid manure storage facility with a concrete liner)

Facility description / name (as indicated on site plan)

1. HCO\ lan
e | .
2. N bam Pt

3.
Manure storage capacity (use one row in the table for EACH in-barn storage. Attach additional pages if you require more rows)
Length (m) Width (m) Depth (m) Estimated s(tr?]rf;ge capacity Depth below grade (m)
0L | 36k 0 (@)
* 11016 36 -6 0.6 2Bl m
> ( 28 (@ (@

TOTAL CAPACITY ' o

27
28

29
30

Enter the facility description/name as it is indicated on the site plan.

Enter the length and width, in metres. The dimensions should be measured at the interior top of
the liquid manure storage cell. Enter in the appropriate box the depth, in metres, measured from

the interior top of the liquid manure storage cell to the top of the floor of the liquid manure

storage cell.

Enter the volume and the total capacity, in cubic metres, of the manure storage facility.

Provide the depth below grade of the bottom of the concrete liner.
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Concrete liner details

Concrete thickness Provide detalls:

. TPy

®

Concrete strength Provide details:

30 mpa. (@ S dags)

®

a. Scrape alleys or
unslatted portions
of barn floors (if
applicable)

Method of sulphate Provide details:
protection - p - n %
Toppe (O Cegmendt Lot
‘Eo -as% 1 Y ash
Cpncrete reinforcement Provide details: 5 3
size and spacing [C) M "\6 L)CL'V- Q:f ! (C‘[ m
. pa - P g <} et way 5

&

Concrete thickness Provide details:

w105 1P

)

Concrete strength Provide details:

?)9\ mpc\. @ o C’fJJLLt 5)
b. In-barn manure pit

floors Method of sulphate Provide details:

protection T(_d’P_L lt) ('ﬁ’;f)f} C/’l?( w f\{K
26 55% fyash

®

®

Concrete reinforcement Provide details:

ize and spacin & . -
B [OM reloair Gpaced aof ol

both W a5

31

32

33

34

Provide the thickness of the concrete liner to be used. Please refer to the examples of
concrete specifications provided above.

Provide the strength of the concrete to be used for the liners. Specify whether the concrete
strength is measured at 28 days or 56 days. Please refer to the examples of concrete
specifications provided above.

Provide the method of sulphate protection to be used (examples of typical sulphate protection
include: type 10 cement with 20-25% fly ash, or type 50 cement). Please refer to the
examples of concrete specifications provided above. Further information is also available in
technical guidelines available on the NRCB website, at www.nrcb.ca.

Provide the size of the concrete reinforcement to be used for the liner. Enter the spacing of
the reinforcement, for both the length and the width, to be used for the scrape alleys, the
unslatted portions of barn floors, and manure pit floors.

Provide the size of the reinforcement to be used, horizontally and vertically, to reinforce the
exterior manure pit walls. Enter the spacing of the horizontal and vertical rebar to be used for
the outside manure pit walls (in contact with soil).
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Concrete thickness Provide details:

A0

Provide details:

2ompa. (@ Sb days)

Concrete strength

® ©

Method of sulphate Provide details:
protection

(5 ;ri\t—sua;!rrsmanure ]%f}_Q IO (‘f_:’mfjf + W ﬁ\
20 25 Flyas h

®

Horizontal reinforcement Provide details:
size and spacing {"{’OV‘CU[’)’#'&Q ’/OH r‘bei?"
sEaced ot el m.

Vertical reinforcement size | Provide details:

and spacing [ Moie o 5PQC&"d
CLF‘ 'DC\J!’)‘]

d. How will the joints EEPRN S e

at the junction of 'BQFHU" L‘I"i, (J‘h"'tp 'P‘GCKCL pf‘tﬂ)r +<.1\H\Q..

the pit walls, pit
cmpme | Concrete wall beung Tpourect ®

sealed?

<, How il e Provide details:

concrete liner to
ipi J DN G 2 cim
e g nd ‘bﬂ g PP g loots cl i, +_ @

that penetrate it \Q PLPF_ - g_)C(/L{CgCi-l‘C) Valloe aﬂfff

be sealed?

Additional information:

e aflachecl dlagrioms and [_}{ang‘ )

35 Provide a description of the sealant to be used at the junction of the exterior pit walls, the

pit floors and any other joints where leakage could occur.

36 Describe how the concrete liner will be sealed to the piping and other extrusions that

penetrate it. This seal is required to ensure that liquid manure does not seep out around any
piping or extrusions.

g 37 If there is additional information you would like to provide, enter it in this space. Include

details of any leakage detection or groundwater monitoring that is being proposed, storage
covers, etc.

Note: 1 metre = 3.2808 feet 1 foot = 0.3048 metres
1 m® = 35.315 ft® 1ft2=0.0283 m°
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Synthetic liner

An engineering soils investigation is required for most liquid manure storages with a synthetic liner.

Contact an NRCB approval officer to determine the scope of the required soils investigation.

The primary cell of liquid manure storages must have the fill pipe located in the bottom quarter of

the primary cell of the liquid manure storage.

Include in the additional information section any information that will help explain factors that will
need to be considered for the proposed liquid manure storage.

A calculator for determining the volume of a liquid manure storage is available online at
http://www.agric.gov.ab.ca/app19/calc/volume/dugout.jsp.

LIQUID MANURE STORAGE: Synthetic liner
(complete a copy of this section for EACH liquid manure storage facility with a synthetic liner) I:

Facility description / name (as indicated on site plan) 1. /\CLO](J( ST Ciﬁl [ ﬂ /
i gt : b=
2, LC'EKCJ’CC_-{") cell F3—

3.

Manure storage capacity (use one row in the table for EACH cell of the synthetic lined storage, attach additional pages if you
require more rows)

Slope run:rise Estimated Depth below
" H . . X storage capacity grade to Filled in
Length (m) | Width (m) SR ) ::r]::lld:alls w:;ﬂe Side gzrlsslde (excl. freeboard) bottom of bottom
(m?) the liner (m) Va?

L1 o | o |4s (3. |31 | Hi | 8292am3] 40 | v~
2| o] o |45 |3t |81 | Hiy | ¥292-3] 40O

L/
3. <39 ) <4o ] [ 49 <42 ] [ \49

TOTAL CAPACITY | ¢ LS / e

38 Enter the facility description/name as it is indicated on the site plan.

39 Enter the length and width, in metres. The dimensions should be measured at the interior top of
the liquid manure storage cell. Enter in the appropriate box the depth, in metres, measured from

the interior top of the liquid manure storage cell to the top of the floor of the liquid manure
storage cell.

40 Enter in the appropriate box the proposed interior end wall and interior sidewall slopes. The

slopes are required to calculate the volume. Enter the proposed exterior wall slope of the liquid

manure storage.

41 Provide the calculated storage capacity and the total storage capacity of the liquid manure
storage cells. All open liquid manure storages are required to have extra space above the

maximum design capacity, typically referred to as freeboard. The minimum freeboard required

for an open liquid manure storage facility is 0.5 metres.
42 Provide the depth of the synthetic liner below the current ground level (grade).

43 Check that the inlet pipe into the liquid manure storage is located in the lower quarter of the
facility. For example, in a 6.1 m deep storage, the inlet pipe must be at a depth of 4.6 m or
deeper.

Surface water control systems

Describe the run-on Provide details:
and runoff control

system A m‘ﬂlf.Yu,U?‘) O‘fm h{ﬂ[\e_k)i’*’ﬂ U}Lu /2;){

t - - L. y & 1 (> )(\)f")
(@ ConStructecd around Lu{f
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44

Describe the run-on and runoff control system. A run-on control prevents upstream surface
water from coming into contact with manure. A runoff control prevents water that has come
into contact with manure from leaving the confined feeding operation property.

Surface run-on water should be prevented from coming into contact with manure. With liquid
manure storages, this is typically accomplished by having the walls of the liquid manure
storage higher than the surrounding ground.

Sealing

How will the liner be sealed to piping and
other extrusions that penetrate it?

a5

Provide details:

’P’- OUNG boot welded 1o ‘H[\Q &hw
mcuﬁ gy g L /O«m//&a 1o tRe Dipe

Liner protection

a. Describe how the inside walls, bottom
and outside walls are protected from

erosion and damage —
®

Provide details: : ’
L @ncrﬁic # Wl koe Duredd (ndoea e
pr( 4O ’f’r’b#’(’C + (uner whdds
ICLJL,L Ln(

b. Describe how the physical integrity of

the liner will be maintained
2

Provide details:

A sod Cover Wwal foe placed or
+fe syrthate lener

Synthetic liner details

Thickness and
type of liner
material:

Synthetic liner

Ol

Provide liner material details:

o mil HOPE Luf)w’ Oﬂcuuqfaﬁ FeuaA
aj ARC L4d.)

Additional information:

(attach copies of soil test reports/proof of liner specs)

See. atackeol—mMan aqfc cHurers )[‘( (Lﬁ((tﬁu’pb@

45

46

47

y48

49

g
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Describe how the synthetic liner will be sealed to piping and other extrusions that penetrate
it. This seal is required to ensure that liquid manure does not seep back out of the manure
storage around the outside of the extrusions or other liner penetrations.

Provide details on how the facility will be constructed so that the inside walls, bottom, and
outside walls are protected from erosion and damage. The synthetic liner needs to be
protected from erosion to help ensure holes are not made in the liner due to filling, agitating,
or emptying the earthen manure storage, or due to wave action.

Describe how the physical integrity of the liner or protective layer will be maintained. Some
synthetic liners will need to be protected from erosion, mechanical damage and/or the sun.
Liner manufacturers will typically specify what protection should be provided.

Provide the thickness and type of the proposed synthetic liner. Attach other details relating
the synthetic liner (manufacturer, inspection reports, construction methods, etc.).

If there is additional information you would like to provide, enter it in this space. Include
details of any leakage detection or groundwater monitoring that is being proposed, storage

covers, etc.

Note: 1 metre = 3.2808 feet

1 m3 = 35.315 ft°

1 foot = 0.3048 metres
1ft2=0.0283 m®
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Concrete or steel tank

Engineering plans approved by an accredited engineer registered in Alberta are required for
concrete or steel manure storage tanks, and must be submitted to the NRCB as part of an
application.

The fill pipe must be located in the bottom quarter of the liquid manure storage tank.

Facility description / name (as indicated on site plan)

LIQUID MANURE STORAGE: Concrete or steel tank
(complete a copy of this section for EACH concrete or steel tank for liquid manure)

®

Steel +ani

Manure storage capacity

2.

3.

Diameter (or length
and width) (m)

Depth (m)

Estimated storage
capacity (excl.
freeboard) (m®)

Depth below grade of the
bottom of the tank floor
(m)

Filled in lower
Ya?

40

356

O

(s1)

(s2)

(53)

s

50
51

52

53
54

Enter the facility description/name as it is indicated on the site plan.

Enter in the appropriate box the diameter (or length and width) and depth (in metres) of the
proposed tank.

Enter the estimated manure storage capacity of the proposed tank (excluding the required
freeboard).

Enter the maximum depth of the bottom of the proposed tank floor below grade.

Check that the inlet pipe into the liquid manure storage is located in the lower quarter of the
facility. For example, in a 6.1 m deep storage, the inlet pipe must be at a depth of 4.6 m or
deeper.

Surface water control systems

Describe the run-
on and runoff
control system

Provide details:

f?umen O e ﬁf:f\*ﬁtl(ﬁ’( lQL j[ulaslwc
lCihdbC’(lpuf unC‘éO Luu_& e

Carcholled b% Hhe Fark walls

55 Describe the run-on and runoff control system. A run-on control prevents upstream surface

water from coming into contact with manure. A runoff control prevents water that has come
into contact with manure from leaving the confined feeding operation property.

Surface run-on water should be prevented from coming into contact with manure. With liquid
manure storages this is typically accomplished by having the walls of the liquid manure
storage higher than the surrounding ground.

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018)
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Concrete thickness

Provide details:

13

Concrete strength

®

a. Manure tank floor

Provide details:

32 MPQ (B S days)

Method of sulphate
protection

5

Provide details:

1O Comeépct Lo iR
ﬁg'{)@';’?b o Fftj ash

Concrete reinforcement
size and spacing

Provide details:

(OM /‘fbar- D/JQCQG( Rk
ot bo¥ Ways

b. Manure storage tank walls: provide details
on the construction of the proposed manure
storage tank walls. (complete this section for
concrete or steel tank walls)

©

Provide details:
As
clesign & plans.

L&

A Qtfachad éeng méer‘mgj

c. How will the liner be sealed to piping and
other extrusions that penetrate it?

Provide details:

FLpcng
Lu(k_rk //)(j
gaskets &

@c"ae_my <

seale C‘»( L«S( t’hbﬂé‘)—e4

[Cu 5 or

[)Cmcviffdftn!f ‘/‘Kx Lener

d. How will the joints at the junction of the tank
walls, tank floor and any other joints be sealed?

Provide details:

Benderocie. Seclu Snﬁf
p{c;ud 1O 0 :KX.\. L{)

waott beeny POurc’o(.

Additional information:

S0 man L,L-)LCJ-C“![’LLI’C?’ 5 3p¢ Ct]LL‘C acteons attdc recy

56
57

58

59

Provide the thickness of the concrete liner to be used.

Provide the strength of the concrete to be used for the liners. Specify whether the concrete
strength is measured at 28 days or 56 days.

NRCB technical guidelines list the concrete strength required for liquid manure as 32 MPa at 56
days (maximum water to cement ratio of 0.45), with sulphate resistance, and proper air
entrainment. The guidelines are available on the NRCB website, at www.nrcb.ca.

Provide the method of sulphate protection to be used (examples of typical sulphate protection

include type 10 cement with 20-25% fly ash, or type 50 cement). For further information,

please refer to NRCB technical guidelines, available on the NRCB website at www.nrcb.ca.

Provide the size of the concrete reinforcement to be used for the floor. Provide the spacing of
the reinforcement for both directions of reinforcement of the concrete floor.

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018)

13



http://www.nrcb.ca/
http://www.nrcb.ca/

60

61

62

63

For tanks with concrete walls, provide the thickness and strength of the concrete, the
method of the sulphate protection and the size of the concrete reinforcement to be used for
the wall horizontally and vertically. Provide the spacing of the reinforcement for the
horizontal and vertical wall reinforcement.

For tanks with steel walls, provide the technical information about the manure tank walls.

Describe how the liner will be sealed to the piping and other extrusions that penetrate it.
This seal is required to ensure that liquid manure does not seep out around the outside of
any piping or other extrusions.

Describe the sealant to be used at the junction of the tank walls, the tank floor and any
other joints.

If there is additional information you would like to provide, enter it in this space. Include
details of any leakage detection or groundwater monitoring that is being proposed, storage
covers, operation of the storage, etc.

Note: 1 metre = 3.2808 feet 1 foot = 0.3048 metres
1 m® = 35.315 ft° 1ft3=0.0283 m°3

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018)
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Alternative liner

An alternative liner must provide equivalent or greater protection than the protection provided by
a compacted soil liner with a thickness of one metre and a hydraulic conductivity of 1 x 10”7 cm/s.

LIQUID MANURE STORAGE: Alternative liner
(complete a copy of this section for EACH liquid manure storage facility with an alternative liner)
O

Facility description / name (as indicated on site plan) 1. &L 1

2. hO9o0on
7

3. e e S
Manure storage capacity
Length (m) Width (m) Estimated manure storage Depth below grade of the Filled in lower
capacity (m?) bottom of the liner (m) a?

® | ®
65 ) 67 [ 68
- -

64

65

66

67

68

Enter the facility description/name as it is indicated on the site plan.
Provide the length and width of the proposed alternative liner in the appropriate box.
Enter the estimated manure storage capacity of the alternative liner.
Enter the depth below the current ground level of the bottom of the alternative liner.

Check that the inlet pipe into the liquid manure storage is located in the lower quarter of the
facility. For example, in a 6.1 m deep storage, the inlet pipe must be at a depth of 4.6 m or
deeper.

Surface water control systems

Describe the run-on | Provide details:
and runoff control
system

69 Describe the run-on and runoff control system. A run-on control prevents upstream surface

water from coming into contact with manure water. A runoff control prevents water that has
come into contact with manure from leaving the confined feeding operation property.

Surface run-on water should be prevented from coming into contact with manure. With
liquid manure storages this is typically accomplished by having the walls of the liquid
manure storage higher than the surrounding ground.

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018) 15




a.

Describe the proposed alternative liner | Provide details:

{

b. Information and calculations used to Provide details:
show equivalency

(7
@

Additional information:

70
71

72

Provide a description of the alternative liner.

Provide the details and calculations used to show that the alternative liner is equivalent to
AOPA requirements. Alternative liners need to provide equivalent or greater groundwater

protection than a one-metre thick compacted soil liner with a hydraulic conductivity of 1 x
107cm/s.

If there is additional information you would like to provide, enter it in this space. This
would include details on the alternative liner, leakage detection or groundwater monitoring
being proposed, storage covers, liner protection requirements, etc.

Note: 1 metre = 3.2808 feet 1 foot = 0.3048 metres
1 m®=35.315 ft2 1ft2=0.0283 m°®

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018)
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Appendix 1: NRCB field office service areas

Peace and North Central
Regions - Morinville
Provincial Building

201, 10008 — 107 Street

Morinville AB T8R 1L3 Phone:

780-939-1212
Fax: 780-939-3194

Central Region - Red Deer
Provincial Building

303, 4920 — 51 Street

Red Deer AB T4N 6K8 Phone:

403-340-5241
Fax: 403-340-5599

Southern Region - Lethbridge

Agriculture Centre

100, 5401 — 1 Avenue S
Lethbridge AB T1J 4V6
Phone: 403-381-5166
Fax: 403-381-5806

Response line (toll-free)
1-866-383-6722
www.nrcb.ca

Wood Buffalo
National Park

1.D. 24
Mackenzie County

y

County of
Northern Lights

=

Clear Hills
County

Northern
Sunrise County

i S

REVISED BY ALBERTAAGRICULTURE AND FORESTRY, ENVIRONMENTAL STEWARDSHIP BRANCH
BASE MAP DATA PROVIDED BY ALBERTA DATA PARTNER SHIPS £ 2018 GOVERNMENT OF ALBERTA
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Appendix 2: Glossary of terms

These definitions are based on existing definitions in AOPA and its associated regulations.

Affected party

Agent

AOPA

Applicant

Application

Approval

Authorization

Compost

Composting

Composting
materials

Construct

Confined
feeding

operation (CFO)

Development
permit
Expansion

Freeboard

Liner

A person or municipality determined in accordance with the regulations to
be an affected person.

A party that is authorized in writing to act on behalf of the applicant.

Alberta provincial legislation consisting of the Agricultural Operation
Practices Act (AOPA) and its associated regulations.

The person or company that is applying to the NRCB for a permit, or an
amendment to an existing permit, for a new or expanded confined feeding
operation, manure collection area, or manure storage facility.

A two-part application for an approval, registration, or authorization to
construct a new or expanded CFO, manure collection area, or manure
storage facility, or an application for an amendment to an existing permit
issued by the NRCB, municipal district, or health authority.

The permit type required to construct or expand a confined feeding
operation in accordance with the number of animals and livestock type set
out in Column 3, Schedule 2 of the Part 2 Matters Regulation.

The permit type required to construct or to expand a manure storage facility
that is for containment of 500 tonnes or more of manure for seven months
or more in any calendar year.

A solid mature product resulting from composting. Does not include compost
to which the Fertilizer Act (Canada) applies.

A managed process of bio-oxidation of composting materials, including a
thermophilic phase.

Organic material generated by an agricultural operation described in clause
(b)(ii), (iv), (v), or (vi) of AOPA, other than carcasses or parts of carcasses.
Includes other substances permitted by the regulations.

Includes reconstructing, renovating, altering, or expanding a structure,
operation or facility, but does not include general maintenance of a
structure, operation or facility, or the clearing and levelling of land.

Fenced or enclosed land or buildings where livestock are confined for the
purpose of growing, sustaining, finishing, or breeding by means other than
grazing, and any other building or structure directly related to that purpose.
Does not include residences, livestock seasonal feeding and bedding sites,
equestrian stables, auction markets, racetracks, or exhibition grounds.

A permit issued under a land use bylaw, pursuant to the Municipal
Government Act.

The construction of additional facilities to store more manure, composting
materials, or compost, or to accommodate more livestock.

The vertical distance between the full storage level of a structure and the
upper edge of the structure.

A layer constructed out of natural or manufactured materials that restricts
the migration of the contents of the manure storage facility or manure
collection area.

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018) 18
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Liquid manure

Manure

Manure
collection area

Manure storage
facility

Minimum
distance
separation

Municipal
development
plan
Operator

Permit

Registration

Referral agency

Runoff

Run-on

Solid manure

Manure that is in a predominantly liquid state or manure to which water has
been added.

Livestock excreta, associated feed losses, bedding, litter, soil and wash
water. Does not include manure to which the Fertilizers Act (Canada)
applies.

The floor of a barn, the under-floor pits of a barn, the floor of a feedlot pen
or a catch basin where manure collects. Does not include the floor of a
livestock corral.

A facility for storing manure, composting materials or compost, or a
composting facility. Does not include such a facility at an equestrian stable,
an auction market, a racetrack or exhibition grounds.

Under AOPA, the minimum distance required between a manure storage
operation or facility and the nearest residence that is not owned or
controlled by the facility’s operator.

A municipal land use plan adopted by bylaw, under the Municipal
Government Act.

The operator of a confined feeding operation, manure collection area, or
manure storage facility.

An approval, registration, or authorization that is issued by the NRCB
or grandfathered under AOPA.

The permit type required to construct or expand a confined feeding
operation in accordance with the number of animals and livestock type set
out in Column 2, Schedule 2 of the Part 2 Matters Regulation.

Government of Alberta authorities with responsibility for agriculture, health,
the environment, and transportation that are provided by the NRCB with a
copy of applications to expand or construct a confined feeding operation, for
their information, review and response.

Liquid (including rainwater and meltwater) that drains as surface flow out of
an agricultural operation or part of an agricultural operation.

Liquid (including rainwater and meltwater) that drains as surface flow onto
an agricultural operation or part of an agricultural operation.

Manure that is 20% or more solid matter, and that does not flow when
piled.

How to Complete Part 2—Technical Requirements, Liquid Manure Storage (February 2018) 19
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