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February 8, 2024         TM-10048  
   Code #09-LF-009  

 
Agnes Wittmann 
Director  
Environmental Approvals Branch  
Manitoba Environment and Climate  
14 Fultz Blvd. 
Winnipeg, Manitoba  
R3Y 0L6 
 
Re: Canadian Kraft Paper Biosolids Landspreading – Continuation and Expansion of Trials on Agricultural 
Land - Amended 
 

Dear Ms. Wittman, 

 

Canadian Kraft Paper Industries (CKP) is a high performance, unbleached sack kraft papermill located in 
The Pas, Manitoba. From 2017-2022, CKP with the approval of Manitoba Environment and Climate 
Change (MECC), has undertaken a Biosolids Landspreading Pilot Study Project on CKP property. The Pilot 
Study involved removing biosolids from the effluent treatment system onsite and applying it to 
industrial lands at the CKP mill site. With the Pilot Study approval ending in 2022, CKP has begun 
exploring other options with respect to landspreading biosolids. This includes a biosolids landspreading 
trial on agricultural land that took place in the summer of 2023 at Round the Bend Farms (RTBF) in the 
Carrot River Valley, west of The Pas. 
 

The research carried out on RTBF has been led by Emmanuel Badewa, a postdoctoral research scientist 
from the University of Toronto, working for CKP. To expand the scope of the research on using biosolids 
as a soil amendment on agriculture lands, CKP is proposing to include an additional trial location for the 
2024 growing season. The trail will be located on farmland owned by Rob White, in the Carrot River 
Valley. As such CKP is requesting an NOA be issued for this new trial location. CKP will also be seeking 
approval to continue the trial at RTBF for the 2024 season with the exact same methodology that was 
used in 2023.  
 
The trial on Rob White’s farmland (RWF) would build on the learnings from the previous year’s trial by 
reducing the number of biosolid/fertilizer combinations and increasing the total volume applied. The 
rationale for the increased volume is to take the best performing combinations of material from the 
RTBF trial and applied to larger plots. In addition, the composition of the soil at RWF differs, as it 
contains a higher clay content than the previous trial location which will aid in understanding how 
biosolids impact crop growth on varying types of soils in the Carrot Valley. 
 
There has been much interest from the local farming community on the use of biosolids as a soil 
amendment on farmland. This was evident during an open house held at the trial site this summer, which 
was attended by 8 local farmers. Some of the farmers are interested in carrying out large scale biosolids 
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landspreading on their lands. With the interest from the farming community and learnings coming from 
the trials, the end goal is to carry out annual biosolids landspreading in the Carrot River Valley via a similar 
mechanism that is used for municipal biosolids spreading.  Conducting this trial is another step in which 
the mill is exploring alternative biosolids management practices apart from the existing landfilling and 
landspreading on CKP's property. 
 
As an aside, CKP continues to pursue an Environment Act License (EAL) in order to continue the biosolids 
landspreading operations on the CKP mill site. Currently, the EAL proposal has been closed for public 
comments. CKP is awaiting a request for additional information, and it is expected that the licensing 
process will be completed by spring 2024.      
 

 

TRIAL OVERVIEW 

 

The focus of the trial is to explore the benefit of biosolids on soil health and crop productivity to determine 

if biosolids can be effectively used as a fertilizer/soil amendment. If successful, this could help reduce the 

demand for nitrogen fertilizer and improve soil microbial activity/diversity of the local farmland. Upon 

completion of successful trials, CKP plans to work toward registering the biosolids produced onsite as a 

fertilizer with the Canadian Food Inspection Agency and/or create a similar mechanism used to spread 

municipal biosolids on farmland. This will not only benefit the nearby agricultural community but will also 

divert biosolids from the onsite landfill extending its life. The reduction in landfill waste also aligns with 

MECC’s directive to promote a circular economy. 

 

Similar to the ongoing agricultural trial located on RTBF, CKP intends to conduct another trial on a different 

soil type and on a larger scale with selected treatments at RWF. This trial will involve the use of four 

different amendments, ranging from a control group to various ratios of biosolids mixed with nitrogen 

fertilizer (Table 1). 

 

The biosolids being used for the trial will be sourced from previously landspread locations on CKP 

property. The primary biosolids source for the trial will be from the South Settling Basin (SSB), dredged in 

2022. The secondary biosolids source will be from the Aerated Settling Basin (ASB), dredged in 2021. For 

the trial, approx. 494 tonnes of primary biosolids and approx. 195 tonnes of secondary biosolids are 

required. Once, approval of this NOA has been received the biosolids will be transported from CKP’s 

property to the trial site on RWF using a semitruck and dump trailer. Due to the distance of transportation 

and volume of biosoilds required for the trail, the material offloaded will need to be stockpiled for a 

maximum duration of two weeks. During this time impact to the environment will be mitigated by the use 

of an earthen berm which will prevent runoff due to incremental weather. The biosolids will then be 

loaded into a manure spreader using an excavator for land application. The manure spreader has a 

capacity of 7.7m³ and a heaped capacity of approx. 15.4m³.  
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Table 1: Summary information for agricultural land trial of CKP biosolids. 

Note: Based on the land area (16ha), biosolids applied will be less than 700 bone dry tonnes (BDT). 

 
The trial site is a 400 m x 400 m (16 ha) area at RWF, in the Carrot Valley farming area west of The Pas, 

Manitoba (53°45'14.1"N, 101°24’55.7"W) (Appendix A, A1). The soil in the area was formed from 

deposited glacial drifts and alluvium parent material, grouped as peaty calcareous gleysol in the Pasquia 

series (Ehrlich et al., 1960 - Report of Detailed Soil Survey of Pasquia map area in Northern Manitoba). 

The soil is medium textured loam soil at 0-15 cm (<1% Sand, 68% Silt, 24.5% Clay) and clay loam soil at 0-

60 cm (<1% Sand, 74.5% Silt, 31% Clay). Historically, the trial site was used to grow wheat and canola with 

conventional mineral fertilizer application. The trial site will be moldboard plowed (20-25 cm depth) and 

harrowed (10 cm depth) in the spring prior to seeding.  

 

For the experimental design, treatments will be established in a randomized, complete block design, 

replicated four times, for a total of 32 plots with each plot having 1680 m2 (45 m × 80 m) (Appendix A, 

A2). The trial location will be divided into two adjacent sections for canola and wheat cultivation, each 

crop section will be divided into 16 plots separate plots. All plots will be separated from each other by a 

5-m buffer zone.   

 

The application rate considered was calculated for each crop type (Table 2) based on the 

baseline/preliminary soil and biosolids information (Table 3 and 4). Rates of biosolids were calculated 

using 0.25 nitrogen efficiency coefficient. This helps to target optimum available nitrogen and phosphorus 

levels for canola and wheat crops while considering the metal loading limits for agricultural land. This rate 

calculation was done according to the Tri-Provincial Manure Application and User Guidelines. The 

biosolids and urea will be spread using a manure spreader and incorporated within 1 hour with a vertical 

tiller (10 cm depth) to minimize ammonia volatilization losses.   

 
 
 
 
 

Site/Size Location 
(Lat/Long) 

Crops Amendments Description 

Rob White 
Farm 
(~16ha) 

53°45'14.1"N 
101°24’55.7"W 

Canola/ 
Wheat 

1) Control No amendment 

2) Fertilizer (urea) Urea nitrogen fertilizer 

3) Primary Biosolids 50% 
+ urea 50% 

Biosolids from the NSB that was land 
applied on Site 2A zone 1 and 3, co- 
applied with urea 

4) Mixed Biosolids 100% 
 

Primary-secondary biosolids mix (1:1) 
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Table 2: Description of the Nitrogen (N) application treatments to be applied at RWF by crop.  

Crops Treatment  Biosolids 
Application 
rate (t/ha)  

Total N applied (kg N ha-1) Total Carbon (C) 
applied (kg C ha-1) 

Urea-
N 

Biosolids-
N 

Total 
N 

Canola 
(Hybrid) 

Control (No 
Nitrogen) 

0 0 0 0 0 

 Fertilizer (urea) 0 135 0 135 0 

 Primary Biosolids + 
urea 50% 

47.3 67.5 268.8 336 10650 

 Mixed Biosolids 
100% 

61.7 0 530.5 530.5 17597 

Wheat (CWRS) Control (No 
Nitrogen) 

0 0 0 0 0 

 Fertilizer (urea) 0 78.5 0 78.5 0 

 Primary Biosolids + 
urea 50% 

27.5 39.3 156.3 196 6193 

 Mixed Biosolids 
100% 

35.9 0 308.5 308.5 10232 

 
To mitigate any potential environmental effects, the RWF trial will implement the following: 

- The site is surrounded by grass that will serve as a buffer. Also, the site has a class A slope - little 

or no slope; 0-3% gradient. 

- In addition, the site is flat (Appendix C, C1-C3). 

- The trial plot will be established far from any ground water wells (>50m), designated residential 

area (>1000m), property line with a residence (>10m), waterway (>30m), major swamp or 

wetland (>8m), and not subjected to annual land inundation.  

These steps will ensure the trial will have little to no effect on the surrounding environment.  

 

BACKROUND SOIL TESTING 

On August 12, 2023, background soil sampling was carried on the RWF trial site at three different 

locations, each at depths 0-15 cm and 0-60 cm. The three samples from each depth were then combined 

and mixed to create one composite sample from each depth. Samples were collected by use of a shovel; 

depths were verified with a tape measure. The pattern of sub-sampling locations was designed to be as 

random as possible, while also allowing for the collection of samples representative of the entire site/ 

zone.  The GPS coordinates for each sub-sample pit were collected and recorded using Avenza Maps (Table 

3).  
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Table 3. Coordinates of sampling points on trial site at RWF 

Lat/Long Latitude Longitude 

#1 53°45’18.7"N  101°24’57.4"W 

#2 53°45’15.7"N  101°24’57.0"W 

#3 53°45’11.6"N  101°24’59.6"W 

 

Each composite sample was analyzed for conductivity, metals, percent moisture, particle 

size/composition, pH, mercury, available phosphate-phosphorus, and numerous forms of nitrogen (Table 

4). Analyzing the soils testing results, the available phosphorus and nitrate level in the soil at the proposed 

site are below the regulated limits (Table 4). Thus, at the proposed site on RWF (Appendix A, A1), CKP is 

requesting to spread a biosolid approximate amount of 700 bone dry tonnes/year for a period of two 

years to complete the trial (Appendix A, A2). See Table 5 for the chemical characteristics of the biosolids 

that will be utilized from the landspread locations on CKP property. 

 

Table 4: The preliminary soil characteristics of composite samples, depths 0-15 cm and 0-60 cm at RWF trial site. 

Chemical Properties Composite 0-15cm Composite 0-60cm CCME Soil Guideline 
(Agricultural)* 

Sample Date August 12, 2023 August 12, 2023 - 

Soil Texture loam clay loam - 

pH 7.81 7.90 6 to 8 

Total Nitrogen (%) 0.146 0.088 - 

Ammonium (mg/kg) 12.3 9.6 - 

Nitrate (mg/kg) 6.9 4.6 - 

Available Phosphate-P 14.6 4.9 - 

Phosphorus (mg/kg) 759 588 - 

Potassium (mg/kg) 2190 1860 - 

Arsenic (mg/kg) 10 8.23 17a 

Cadmium (mg/kg) 0.443 0.315 1.4 

Chromium (mg/kg) 26.3 23.2 64 

Copper (mg/kg) 23.9 21.8 63 

Lead (mg/kg) 13.3 12.1 60 

Mercury (mg/kg) 0.0449 0.0473 0.5 

Nickel (mg/kg) 29.4 25.6 32 

Zinc (mg/kg) 83.0 71.8 200 
Units with < indicates below or at detection limit. 
* Canadian Council of Ministers of the Environment (CCME) Canadian Soil Quality Guidelines for the Protection of 

Environmental and Human Health 
a CCME soil contact guideline using environmental health guidelines/check values. 
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Table 5: Chemical properties of the biosolids proposed for agricultural land application. 

Chemical Properties Primary Biosolids (SSB 
2022)1 

Secondary Biosolids (ASB 
2021) 

CCME 
Biosolids 

Guidelines2 

Total Solids 29.45 64.7 - 

Electrical conductivity (dS/m) 1.11 1.26 - 

pH 7.54 7.05 - 

Total Carbon (%) 22.5 33.3 - 

Inorganic Carbon (%) 3.1 3.69 - 

organic carbon (%) 19.4 29.6 - 

Total Nitrogen (%) 0.522 1.22 - 

Ammonium (mg/kg) 8.65 3.5 - 

Nitrate (mg/kg) <3.5 90.9 - 

Available Phosphate-P 
(mg/kg) 

83.85 101 - 

Phosphorus (mg/kg) 811.5 3360 - 

Potassium (mg/kg) 196 99 - 

Magnesium (mg/kg) 188 128 - 

Arsenic (mg/kg) 0.9 1.96 13 

Cadmium (mg/kg) 0.426 6.01 20a 

Cobalt (mg/kg) 2.53 3.96 34 

Chromium (mg/kg) 51.3 43.9 210 

Copper (mg/kg) 11.85 84.8 400 

Lead (mg/kg) 4.745 12 150 

Mercury (mg/kg) 0.0086 0.0635 0.8 

Molybdenum (mg/kg) 3.465 4.79 20a 

Nickel (mg/kg) 31.85 41.9 62 

Selenium (mg/kg) 0.35 0.7 2 

Zinc (mg/kg) 60.8 879 1850a 

Units with < indicates below or at detection limit. 
1 using an average of CKP site 2A zone 1 and 3. 
2 Canadian Council of Ministers of the Environment (CCME) guidelines for compost quality- Category A maximum 
concentration within biosolids product. 
a Concentrations are the existing standards under the Canadian Food Inspection Agency's Standards for Metals in 
Fertilizers and Supplements, September 1997 (Trade Memorandum T-4-93). 

 

To ensure the dryland agricultural capability of the trial site receiving the biosolids meets the nutrient 
management regulation, a review of the soil survey report for the area was undertaken (Appendix B, B1-
B3). The soil survey report reviewed indicated the Pasquia and Le Pas soil series of Northern Manitoba is 
underlying by Peaty Calcareous Gleysol-Silty clay/loam. According to the Canada Land Inventory Soil 
Capability Classification, for agriculture and the current management practice at the site, RWF’s land is 
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APPENDICES 
 

A: Figures 
 
 
 

 
 
A1: Location of the trial site on RWF and the driving distance from the CKP mill site. 
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A2: Proposed experimental design showing the treatments and the adjacent sections for the proposed 
crops, Canola and Wheat. 
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A3: Soil health indicators to be used in this assessment suggested by the Soil Health Institute. 
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B: Survey maps and trial site information 
 

 
B1: The location of RWF trial site on The Pas pedological soil map. 
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B2: The location of RWF trial site on detailed soil survey map of old Pasquia area.  
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B3: The approximate location of the RWF trial site on soil capability for Agriculture in Northern Manitoba. 
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C: Photos of Trial Site  
 

 
C1: Photo of RWF trial site, August 12, 2023, during soil sample collection. 
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C2: Photo of RWF sample site soil profile, August, 2023, depth of 15 cm. 
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C3: Photo of RWF sample site soil profile, August 12, 2023, depth of 60 cm. 
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D2: Primary biosolids- Zone 3 South Settling Basin 
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E: Rob White Farm Soil 
Analysis – COA (attached) 

 

 

 

 

 

 

 

 

 

 

 

 



  

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8WP2319589

:: LaboratoryClient Canadian Kraft Paper Industries Limited ALS Environmental - Winnipeg

: :Contact Leigh Johnston Judy Dalma jerAccount Manager

:: AddressAddress PO Box 1590 

The Pas MB Canada R9A 1L4 

1329 Niakwa Road East, Unit 12 

Winnipeg MB Canada R2J 3T4

:Telephone 204 623 8528 :Telephone +1 204 255 9720

:Project ---- Date Samples Received : 16-Aug-2023 10:32

:PO SV-32761 Date Analysis Commenced : 18-Aug-2023

:C-O-C number ---- Issue Date : 30-Aug-2023 08:38

Sampler : ----

Site : ----

Quote number : Full Sludge Analysis 2022 (Q89546)

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Colby Bingham Laboratory Supervisor Inorganics, Saskatoon, Saskatchewan

Colby Bingham Laboratory Supervisor Metals, Saskatoon, Saskatchewan

George Huang Supervisor - Inorganic Metals, Calgary, Alberta

Hedy Lai Team Leader - Inorganics Sask Soils, Saskatoon, Saskatchewan

Jeremy Greuel Laboratory Assistant Sask Soils, Saskatoon, Saskatchewan

Maria Painchaud Laboratory Assistant Sask Soils, Saskatoon, Saskatchewan

Milad Khani Laboratory Analyst Inorganics, Saskatoon, Saskatchewan

Milad Khani Laboratory Analyst Metals, Saskatoon, Saskatchewan

Milad Khani Laboratory Analyst Sask Soils, Saskatoon, Saskatchewan

Nancy Cruse Laboratory Assistant Inorganics, Saskatoon, Saskatchewan

Rocio  SeguradoRodezno Laboratory Assistant Organics, Saskatoon, Saskatchewan

Shirley Li Team Leader - Inorganics Inorganics, Calgary, Alberta

















QUALITY CONTROL INTERPRETIVE REPORT
Work Order :WP2319589 Page : 1 of 18

:: LaboratoryClient ALS Environmental - WinnipegCanadian Kraft Paper Industries Limited

: Leigh Johnston Account Manager : Judy DalmaijerContact

Address : PO Box 1590

The Pas MB Canada R9A 1L4

Address : 1329 Niakwa Road East, Unit 12

Winnipeg, Manitoba Canada R2J 3T4

Telephone : +1 204 255 9720Telephone : 204 623 8528

:Project ---- Date Samples Received : 16-Aug-2023 10:32

Issue Date : 30-Aug-2023 08:36SV-32761PO :

C-O-C number ----:

----:ampler

:Site ----

Quote number : Full Sludge Analysis 2022 (Q89546)

No. of samples received :2

2:No  of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  Method Blank value outliers occur - please see following pages for full details.
l  Duplicate outliers occur - please see following pages for full details.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.


















































































