
Practice-based 

or outcome-

based

Practice-based Practice-based and Outcome based Data sources ASSESSMENT

Tools / Data 

sources

Cool Farm Tool Feedprint Holos Field to Market ® FieldPrint Canadian Field Print 

Calculator

Canadian Crop 

Carbon Footprint 

Lookup Tool

Egg Farmers of 

Alberta 

Environmental 

Footprinter

Nutrient Tracking Tool Alberta Irrigation 

Management 

Model (AIMM)

Stewardship Index for 

Speciality Crops - 

Metric Calculator

WEBs GIS tool Sustainability Assessment of 

Food and Agriculture (SAFA) 

Tool

Dairy Farms + AgroClimatic Information Service 

(ACIS)

Water Quality in Alberta's 

Irrigation Districts 

Agricultural Water 

Survey (AWS)

Assessment of Environmental 

Sustainability in Alberta's 

Agricultural Watersheds Project

Manure application effects 

on soil and groundwater 

quality under irrigation in 

southern Alberta

Relationships between Soil 

and Runoff  Phosphorus in 

Small Alberta Watershed

Trends in residual soil nitrogen 

for agricultural land in Canada, 

1981-2006

The National Soil DataBase 

(NSDB)

Environmental Sustainability 

of Canadian Agriculture

Tools Data

Outcome-based

General information

Objective To help growers measure and 

understand on-farm greenhouse 

gas emissions

To gain an understanding of GHG emissions 

generated by animal feed supply chains 

over their complete life cycle as well as 

from feed utilization

To use results to assist in strategic 

management (sourcing feed materials, 

change compound feed composition, affect 

upstream production) to reduce GHG 

emissions

To help organizations report on corporate 

To estimate GHG emissions and help users 

identify ways to reduce farm emissions

To evaluate the environmental 

performance of corn, cotton, rice, 

wheat, potato and soybean production 

in the United States.

To assess how their management 

choices are impacting both the 

environment and their production 

efficiency

- To meet the market demand for 

information on sustainable 

production

- To enable producers to see their 

individual performance on 

sustainability impact areas in 

comparison to (1) regional averages, 

(2) his own farm over time and (3) his 

own farm under alternative 

management scenarios

To demonstrate 

compliance with the 

GHG emissions 

requirements of the EU 

Renewable Energy 

Directive

To provide the carbon 

footprint associated 

with the production of 1 

tonne of crop in the 

To establish a credible 

and transparent 

environmental profile 

of egg production in 

Alberta accounting for 

current farming 

practices

To facilitate the trading of 

nutrient (nitrogen and 

phosphorous) credits to reduce 

water pollution

To estimate on-farm nitrogen 

and phosphorus losses and 

assess the credit generating 

capacity from agricultural 

management practices

To help farmers determine the 

To assist irrigation 

producers with their 

irrigation scheduling 

decisions (simulates the 

growing conditions and 

crop water use for 52 

different crops)

 "to advance both optimal 

production and strong 

environmental protection by 

offering a suite of science-driven 

metrics empowering producers 

to measure on-farm practices 

(i.e. water use, nitrogen use, etc.) 

accurately and consistently. 

Metric data give consumers, food 

buyers, and producers a common 

language for discussing the 

To evaluate the economic costs, 

water quantity and quality benefits 

and cost effectiveness of 

agricultural BMPs across a 

watershed. The tool, which was 

designed to be user-friendly for 

farmers, watershed managers and 

other conservation practitioners 

also allows to identify and target 

key areas with the highest 

"SAFA results are intended to be used as 

a guide for how to improve system 

sustainability, such as; to present an 

internal assessment of sustainability 

management; to facilitate learning and 

strategic planning; or to harmonize 

communication between stakeholders, 

mainly business-to-business 

communication"

To help dairy farmers understand the benefits of regionalized best 

management practices and identify the ones that they are or are not 

yet implementing

To allow dairy farmers to benchmark themselves with other producers 

in Canada and in the province

To provide environmental footprint results that farmers can compare 

with provincial and national averages

"interactive tool that helps producers, farm 

consultants, and researchers to see Alberta 

weather forecasts, browse over 10000 maps 

of Alberta weather and Alberta climate 

related information, and access near real 

time station data from over 350 

meteorological stations operating in the 

province of Alberta"

"Alberta Agriculture and Rural Development and its 

partners (Irrigation Council, Alberta Irrigation Projects 

Association and Agriculture and and Agri-Food Canada) 

initiated a five-year study (2011-2015) to assess the water 

quality of Alberta's irrigation districts. Approximately 90 

sites within the 13 irrigation districts are sampled four 

times per year during the irrigation season. Samples are 

analyzed for up to 160 water quality parameters including 

nutrients, salts, metals, pathogens and pesticides."

"The Agricultural Water Survey is 

conducted to gather information on 

irrigation water use, irrigation 

methods and practices, and sources 

and quality of water used for 

agricultural purposes on Canadian 

farms. The results will help farm 

operators, governments and the 

Canadian public gain a better 

understanding of the demand for 

water and how it is used on 

"to assess temporal and spatial patterns in 

water quality in watersheds with agricultural 

activity. Twenty-three watersheds were 

selected to encompass the range of agricultural 

intensities throughout the province including 

low agricultural intensity watersheds, 

watersheds already subject to high intensity 

farming, watersheds with the potential for 

intensified agriculture, and those draining 

irrigation return flows."

- "to determine the effects of repeated 

application

of cattle manure on soil quality, shallow 

groundwater quality, and crop 

production on two soil types under 

irrigated conditions

- based on the results, to make 

appropriate

recommendations for the management 

of manure application on land to 

minimize or prevent detrimental effects 

- to determine the field-scale relationship 

between soil-test phosphorus (STP) and 

runoff total phosphorus (TP) and dissolved 

reactive phosphorus (DRP) from field-sized 

catchments or “microwatersheds” under 

spring snowmelt and summer rainfall 

conditions in Alberta 

- to compare the relationship with the Edge-

of-field Phosphorus Export Model (EFPEM) 

for DRP (Wright et al. 2003)

- Determine the annual residual soil 

nitrogen (RSN) using the Canadian 

Agricultural Nitrogen Budget model (CANB 

v3.0) and develop a RSN indicator to 

provide an "estimate of the amount of 

"unused" nitrogen that remains in the soil 

at the end of the cropping season"

- Provides soil, landscape and climatic 

data for all of Canada

- "serves as the national archive for land 

resources information that was collected 

by federal and provincial field surveys, or 

created by land data analysis projects"

- To develop "a set of science-based agri-

environmental indicators that integrate 

information on soils, climate and topography 

with statistics on land use and crop and 

livestock management practices" (indicators: 

soil, water and air quality, farm land 

management and resource use efficiency in 

the food and beverage industry)

- To provide "valuable information on the 

environmental risks and conditions in 

agriculture and how these change over time"To help organizations report on corporate 

responsibility

management scenarios tonne of crop in the 

Prairie Provinces of 

Canada

To help farmers determine the 

most cost-effective 

conservation practice 

alternatives

language for discussing the 

impact of farming practices – and 

the meaningful stewardship 

activities of U.S. farmers"

key areas with the highest 

potential impacts.

water and how it is used on 

Canadian farms."

minimize or prevent detrimental effects 

on soil and groundwater resources"

agriculture and how these change over time"

- To develop indicators that are "sensitive to 

the considerable differences in conditions 

and in the commodity mix across Canada"

Developers/Authors Unilever and researchers at the 

University of Aberdeen (UK)

Wageningen University and Blonk Milieu Advies (Netherlands)Agriculture and Agrifood Canada (AAFC) Keystone Alliance for Sustainable 

Agriculture

Serecon Agriculture and Agrifood 

Canada (AAFC) and 

Canola Council of 

Canada

Groupe AGÉCO 

(formely Quantis)

TIAER (Tarleton State 

University) with funding from 

the USDA-NRCS Conservation 

Innovation Grants program and 

various state agencies 

(enhanced version of the 

Alberta Agriculture and 

Forestry

SISC Coordinating Council 

organizations

University of Guelph, Canadian 

Water Network, Agriculture and 

Agri-Food Canada, Ontario 

Ministry of Agriculture, Food and 

Rural Affairs

Food and Agriculture Organization of 

the United Nations (FAO)

Groupe AGÉCO (with the participation of Dairy Research Cluster, Dairy 

Farmers of Canada, Agriculture and Agri-Food Canada, Canadian Dairy 

Network and Canadian Dairy Commission)

Alberta Agriculture and Forestry 

(Environmental Stewardship Division)

Irrigation and Farm Water Division, Alberta 

Agriculture and Forestry

Statistics Canada Water Resources Branch, Alberta 

Agriculture and Rural Development 

Alberta Agriculture, Food and Rural 

Development

Irrigation Branch, Alberta Agriculture, 

Food and Rural Development 

Drury et al. (Agriculture and Agri-Food 

Canada)

Agriculture and Agri-Food Canada Agriculture and Agri-Food Canada

(enhanced version of the 

Nutrient Trading Tool 

developed by USDA and World 

Resources Institute, 2006)

Latest update 2014 2015 2015 2016 2015 2014 2013 2014 2015 2013 2015 2014 2016 Up-to-date (2016) 2015 2015 2008 2003 2006 2011 2013 2010
Format Online calculator or 

questionnaire

Yes (and has a specific tool for 

potatoes)

No No Yes - https://www.fieldtomarket.org/calculator.phpNo No Yes - private access Yes No No Yes - to be developed No Yes Online tool Online report 

(http://www1.agric.gov.ab.ca/$Department

/deptdocs.nsf/all/irr14080/$FILE/wq_2014_

summary_report.pdf)

Online tables Online report 

(http://www1.agric.gov.ab.ca/$Departme

nt/deptdocs.nsf/all/irr12914/$FILE/vol3_a

esa_waterqualitymonitoringproject_rtw.p

Online report 

(http://www1.agric.gov.ab.ca/$Dep

artment/deptdocs.nsf/all/irr15466/

$FILE/manure_study_final_report.p

Online report 

(http://citeseerx.ist.psu.edu/viewdoc/d

ownload?doi=10.1.1.543.9218&rep=rep

1&type=pdf)

Online report 

(http://www.biodivcanada.ca/6766C997-

7AA7-402F-82E8-

8AE9EA37519C/4317No.15_Residual%20S

Online files 

(http://sis.agr.gc.ca/cansis/nsdb/index.ht

ml)

Online report 

(http://publications.gc.ca/collections/col

lection_2011/agr/A22-201-2010-

eng.pdf)summary_report.pdf) esa_waterqualitymonitoringproject_rtw.p

df)

$FILE/manure_study_final_report.p

df)

1&type=pdf) 8AE9EA37519C/4317No.15_Residual%20S

oil%20Nitrogen_Jun2012_E.pdf)

eng.pdf)

Offline tool (e.g. 

Excel tool)

Yes - Excel version is still 

available for download and 

offline use

Yes - software to download Yes - software to download No Yes Yes - Excel file to downloadYes - possibility to get 

the tool on a usb key

No Yes - software to 

download 

http://agriculture.albert

a.ca/acis/imcin/aimm.js

p

Yes - Excel sheet to download 

http://www.stewardshipinde

x.org/metric_calculator.php

Yes - open source tool Yes - Software to download 

http://www.fao.org/nr/sustainability/su

stainability-assessments-safa

No

Cost (tool and data) Free for farmers

Annual fees for large corporate 

or SME (3,000 pounds to 7,500 

pounds per year)

Fee-paying features such as 

Free Free Free Free (at the moment, available to 

producers in pilot workshops)

Free Free - for Alberta Egg producers onlyFree Free Free Free - however a data sharing 

agreement may need to be set up 

for some data related to water 

quantity and quality flow that are 

collected by watershed agencies

Free Free for all dairy farmers: access to all of the sections of the tool)

Free for other users (without a producer number): access to BMP 

database only (no access to the questionnaire or other sections of the 

tool)

Free Free Free Free Free Free Free Free Free

Fee-paying features such as 

saving analytical results

collected by watershed agencies

Geographical 

applicability

International Europe Canada USA Prairie Provinces and Ontario Canada (Prairies) Alberta USA Alberta USA Only applied to a case study (Gully 

Creek, ON) but "has the potential 

to be transferred to other 

watersheds" and "should be 

expanded to include more BMPs 

for use in other watershed across 

Canada"

International Canada Alberta Alberta Canada Alberta Southern Alberta Alberta Canada Canada Canada

Current/past users Canadian Pulse Growers 

Association, Heinz, Unilever, 

PepsiCo, Marks & Spencer, Sysco

several EU and international initiatives Dairy Farmers of Canada,  Canola Council of 

Canada, Canada Beef

Cargill, Bunge, General Mills, Kellogg, 

McDonald’s Corp, CocaCola, Unilever 

and Walmart

Participants of the initiative: Canadian 

Canola Growers Association, Canadian 

Association of Agri-Retailers,  Pulse 

Canada, General Mills, Grain Farmers 

of Ontario, Enns Brothers, Prairie Oat 

Growers Association, Syngenta, 

Manitoba Pulse Growers Association, 

Farmers Edge, CropLife Canada, 

AgriTrend, Canadian Fertilizer 

Cargill Alberta egg farmers unknown unknown unknown At the pilot stage for one 

watershed

unknown n/a

AgriTrend, Canadian Fertilizer 

Institute, Ducks Unlimited Canada

Website https://www.coolfarmtool.org/C

oolFarmTool

http://webapplicaties.wur.nl/software/feed

print/

http://www.agr.gc.ca/eng/science-and-

innovation/science-publications-and-

resources/holos/?id=1349181297838

https://www.fieldtomarket.org/calculator.phphttp://www.serecon.ca/resources/calculatorhttp://www.canolacoun

cil.org/media/560794/cr

opcflookup_1.0.xlsx

n/a http://nn.tarleton.edu/nttWeb

082014/(S(ptlhfca2qjtljdpvjh40

b40r))/Default.aspx

http://tiaer.tarleton.edu/nttfac

http://agriculture.albert

a.ca/acis/imcin/aimm.js

p

http://www.stewardshipinde

x.org/metric_calculator.php

http://www.agr.gc.ca/eng/?id=128

5354752471

http://www.cwn-rce.ca/project-

library/project/developing-an-open-

http://www.fao.org/3/a-i4113e.pdf dairyfarmsplus.ca http://agriculture.alberta.ca/acis/about.jsp http://www1.agric.gov.ab.ca/$Department/

deptdocs.nsf/all/irr14080

http://www23.statcan.gc.ca/im

db/p2SV.pl?Function=getSurvey

&SDDS=5145

http://www5.statcan.gc.ca/COR-

http://www1.agric.gov.ab.ca/$Departmen

t/deptdocs.nsf/all/irr12914/$FILE/vol3_ae

sa_waterqualitymonitoringproject_rtw.pdf

http://www1.agric.gov.ab.ca/$depa

rtment/deptdocs.nsf/all/irr15466

http://citeseerx.ist.psu.edu/viewdoc/do

wnload?doi=10.1.1.543.9218&rep=rep1

&type=pdf

Report: 

http://www.biodivcanada.ca/6766C997-

7AA7-402F-82E8-

8AE9EA37519C/4317No.15_Residual%20S

oil%20Nitrogen_Jun2012_E.pdf

http://sis.agr.gc.ca/cansis/nsdb/index.htm

l

http://publications.gc.ca/collections/coll

ection_2011/agr/A22-201-2010-eng.pdf

http://tiaer.tarleton.edu/nttfac library/project/developing-an-open- http://www5.statcan.gc.ca/COR- oil%20Nitrogen_Jun2012_E.pdf
Goal and scope

Main target audience Farmers Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Food supply chain 

managers

Yes Yes No Yes Yes Yes No No No Yes No Yes No Yes

Feed industry and 

suppliers

No Yes No Yes No No No No No No No Yes No

Public or other 

(specify)

No No Researchers, life-cycle assessment 

practitioners, developers of decision 

support tools, environmental NGOs, CSOs, 

international governments, 

Yes No No No No Yes Yes - watershed managers, 

conservation extension managers 

and agencies

No No Yes - farm consultants and researchers Yes - researchers, users of irrigation water Yes - governmental agencies, researchersYes - governmental agencies, researchers Yes - governmental agencies, 

researchers

Yes - governmental agencies, 

researchers

Yes - governmental agencies, researchers Yes - governmental agencies, researchers Yes - governmental agencies, 

researchers

international governments, 

intergovernmental organizations

Commodities covered or applicableAnimals and crops

Wheat Yes - spring and winter wheat No Yes - durum, spring and winter wheat Yes - durum and winter wheat Yes - durum, spring and winter wheat No No Yes - winter wheat Yes - spring and winter 

wheat

No Yes Yes No

Canola seed No No Yes No Yes Yes No No Yes No Yes Yes No

Live cattle (excl. 

Purebred)

No Yes Yes No No No No No No No Yes Yes No

Barley Yes No Yes No No Yes No Yes Yes No Yes Yes No

Potato Yes -One specific tool for potato 

growers (PepsiCo and McCain 

Foods involved in the 

development of this tool)

No Yes Yes No No No Yes Yes Yes Yes Yes No

Pulse crops Yes - dried bean, soybean No Yes - chickpea, dried bean, dried pea, fava bean, lentil, soybeanYes - soybean Yes - dried pea, lentil No No Yes - kidney bean Yes - dried bean Yes - dried pea Yes - all Yes - all No

Crude animal and 

plant products

Raw hides and skins No No No No No No No No No No Yes Yes No

Products and by-

products of Beef (Fresh, Frozen, 

Chilled, incl. Offal)

No No Yes No No No No No No No Yes No No

Pork (Fresh, Frozen, 

Chilled, incl. Offal)

No Yes Yes No No No No No No No Yes Yes No

Canola/Mustard oil - 

crude

No No No No No No No No No No Yes Yes No

Processed potatoes No No No No No No No No No No Yes Yes No

Prepared animal 

feeds

No Yes No No No No No No No No Yes No

Oilseed cake and 

meal

No No No No No No No No No No Yes Yes No

Malt roasted or not 

roasted

No No No No No No No No No No Yes Yes No

Canola/Mustard oil - 

refined

No No No No No No No No No No Yes Yes No

refined

Honey No No No No No No No No No No Yes Yes No

Tallow No No No No No No No No No No Yes Yes No

Egg No No No No No No Yes No No No Yes Yes No

Chicken No Yes Yes No No No No No No No Yes Yes No

Bovine semen, 

porcine semen, 

purebred semen, 

live hogs, other live 

animals

No No No No No No No No No No Yes Yes No

Indicators assessed GHG emissions Yes Yes Yes Yes Yes Yes Yes No No No Yes Yes Yes

Land use No Yes Yes Yes Yes No Yes No No No Yes Yes YesLand use No Yes Yes Yes Yes No Yes No No No Yes Yes Yes

Conservation/biodiv

ersity

No No No Yes No No No No No No Yes No

Soil carbon No No Yes Yes Yes No No No No Yes Yes No - "In accordance with the IDF Guidelines, soil carbon was excluded 

from the boundaries. Despite the fact that there is an important 

opportunity for sequestration based on better management of soils, 

too much uncertainty exists on the few models established."

Soil erosion No No No No Yes No No No No No Yes No Yes

Water use No No No Yes No No Yes No Yes Yes Yes Yes Yes

Water quality No No No Yes No No No No No No Yes Yes No Yes Yes Yes Yes Yes

Energy use No Yes No Yes Yes No Yes No No Yes Yes No YesEnergy use No Yes No Yes Yes No Yes No No Yes Yes No Yes

Eutrophication No Yes No No No No Yes No No No Yes No Yes Yes

Acidification No Yes No No No No Yes No No No Yes No

Fossil fuel depletion No Yes No No No No Yes No No No No No

Nutrient use 

(nitrogen, 

phosphorus)

No No No No No No No No No Yes Yes No

Nutrient losses 

(nitrogen and 

phosphorus)

No No No No No No No Yes No No Yes No Yes Yes

Others No No No No No No No No No No Cost of BMPs

Cost effectiveness of BMPs

Many other indicators (over 100) related 

to environmental integrity, good 

governance, social well-being and 

economic resilience 

(http://www.fao.org/fileadmin/templat

es/nr/sustainability_pathways/docs/SAF

A_Indicators_final_19122013.pdf)

n/a

A_Indicators_final_19122013.pdf)

Scope (farm-level, 

supply chain)

Farm-level Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Supply chain No No No No No No Yes No No No No Yes No

Functionalities 

(goals)

Hotspots 

identification

Yes Yes Yes Yes Yes No Yes No No No Yes Yes Yes

Alternative 

scenarios testing

No Yes No Yes - the base scenario can be compared 

directly with national, state and county 

average, but alternative scenarios 

Yes No Yes - what if scenarios Yes No No Yes - can "construct what if 

scenarios, including the 

implementation of one or multiple 

No Not directly, but possible to create different projects and compare the 

results

Soil carbon Yes No Yes No Yes No No No No No No Yes NoSoil carbon 

sequestration 

calculations

Yes No Yes No Yes No No No No No No Yes No

Provide a footprint 

value/metrics

Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No Yes

Other No No No No No No No No Provide information on 

crop water requirements 

and irrigation timing

No Provide "an optimal set of BMPs 

with locations and types within the 

watershed to achieve the 

environmental target with 

minimized BMP cost" or with a 

specified budget constraint.

No Provide an action plan with BMPs that the farmers are not yet 

implementing; provide literature on BMPs and their benefits; show a 

benchmark of BMPs and environmental footprint against provincial 

and national averages (for environmental footprint, it is possible to 

select the functional unit)

- Alberta Weather Station Conditions Summary: 

Obtain up-to-date current weather conditions

- Alberta Weather Station Data and Graphs: 

Obtain near-real-time meteorological data from 

350 stations in Alberta (hourly and daily data)

- Alberta Climate and Atlas Maps: See maps 

showing historical climate trends and extremes 

(precipitation, temperature, soil moisture, 

snowpack, drought indices, etc)

Provides information on the:

- quality of source water used for irrigation 

and livestock watering,

- quality of irrigation water for recreational 

use and for the protection of aquatic life,

- changes in water quality as water travels 

through the irrigation infrastructure,

- differences in water quality among the 

Provides data (related to 

agricultural practices in 

Canadian farms) on:

- irrigation water use

- irrigation methods and 

practices

- sources and quality of water 

Provides data on: 

- watershed characteristics such as hydrology 

(including precipitation), land cover

- census-based agricultural intensity 

classification from 1996, 2001 and 2006

- nutrient findings including compliance with 

surface water quality guidelines

- bacteria (E. coli and fecal coliform) 

concentrations, geometric means, export 

Provides data for two field sites near 

Lethbridge, Alberta on: 

- soil characteristics, ground-surface 

elevation, climate

- water-table depths and elevations

- manure chemistry

- soil chemistry 

- groundwater chemistry

- crop data (total dry-matter yeild, total 

Provides data on:

- soil characteristics

- Soil-test phosphorus values

- spring and summer phosphorus 

concentrations in runoffs

The report provides data on:

- average nitrogen inputs per ecozone

- residual soil nitrogen values per ecozone

The CANB tool provides data on:

- Recommended nitrogen application rates for 

24 crop types 

- N concentration per tonne of harvested 

material for 24 crop types

Provides data on:

- ecozones, ecoregions and ecodistricts 

(National Ecological Framework)

- climate, economic, forage aridity index, crop 

proportions, soil and landform, soil 

temperature, wheat stress, simulated wheat 

yields (Agroecological Resource Area Maps)

- GIS coverages showing major characteristics 

of soil and land (Soil Landscapes of Canada - snowpack, drought indices, etc)

- Alberta Weather Conditions Map: See maps of 

current weather conditions near any location or 

across the province (historical records)

- Alberta Weather Radar Imagery: See weather 

radar imagery for any location to know "if it 

received precipitation in the last few hours or if a 

storm system is headed in its direction" (scale to 

province also)

- Alberta Weather Forecast: Obtain a week-long 

forecast for many locations

- differences in water quality among the 

irrigation

districts, and the cumulative impact of 

irrigation returns on rivers

concentrations, geometric means, export 

coefficients and loads

- pesticide concentrations and detection 

frequencies with respect to pesticide guidelines, 

the Alberta Pesticide Toxicity Index and 

agricultural intensity

- crop data (total dry-matter yeild, total 

nitrogen content, total calcium and 

phosphorus contents)

- Nitrogen and phosphorus budgets

material for 24 crop types

- Fertilizer N sales in each province

- Change in residual soil nitrogen (RSN) in 

response to a 30% change in N fertilization level 

for selected non-legume crop types

- Residual soil nitrogen

- Change in residual soil nitrogen in response to 

a 30% change in the N2 fixation rates for 4 

leguminous crops

of soil and land (Soil Landscapes of Canada - 

SLC)

- maps of land capability for agriculture, 

forestry, wildlife, recreation (Canada Land 

Inventory - CLI)

- soil inventory information (Detailed Soil 

Surveys)

- soil names and layer data (Soil Name and 

Profile Data)

Ease of use for a non-

expert user

User interface User-friendly interface User-friendly interface, very simple to use User-friendly interface, use of scenarios to 

simplify data inputs, however the use of 

separate windows makes the tool a bit 

User-friendly interface User-friendly interface User-friendly interface 

(not many field to 

complete and every 

User-friendly interface 

(almost every field is a 

drop-down menu)

User-friendly interface User-friendly interface User-friendly interface User-friendly interface - the goal of 

the project was to design a tool 

that is interactive and not complex 

User-friendly interface User-friendly interface User-friendly interface The executive summary provides a good 

overview of the project and its results, but it 

requires that users have a prior knowledge 

User-friendly interface, however 

a first-time user may need some 

guidance to extract the relevant 

The report has 543 pages and contains 

many graphs and tables of data in the 

main report as well as in the appendices. A 

The summary provided on the 

website provides a good overview 

of the study results. However, the 

The report has 79 pages and contains 

many graphs and tables of data in the 

main report as well as in the 

The paper is not written for a non-expert 

public.

User-friendly interface to access reports 

and maps

Modelling methodsModelling methods

Dataset sources Broad range of published data 

sets

Fertilizers: EFMA (published in 

ELCD database for 2006 and 

2011), ecoinvent (2002), 

Kongshaug (1998), Tompkins 

(2005), Smith et al (1997), 

International Fertilizer Industry 

Association

Livestock: IPCC

- Collected data publicly available: 

FAOstats, Eurostat, public research results 

from Blonk Consultants and WUR

- Reviewed the draft reports with industry 

experts: stakeholders of CFPAN working 

group

- Feed: average nutritional quality of feed 

materials from Dutch feed list of the 

"Centraal Veevoeder Bureau" (CVB-list)

- CO2 emissions from energy use: National 

Inventory Report, Bioenergy Feedstock 

Information Network (BFIN), Dyer and Desjardins 

(2007), Nagy (2000), Vergé et al (2007), Harms 

and Helgason 2003

- Soil and topography: Canadian Soil Information 

System (CanSIS), National Ecological Framework 

(Marshall et al., 1999), Rochette et al. (2008)

- Feed (energy, dry matter intake, average daily 

gain): National Research Council (2001), 

Greenhouse Gas System Pork Protocol (2006)

Productivity estimates through 2010 

from NASS, 2007 Agricultural Census and 

2008 Farm and Ranch Irrigation Survey, 

2002 and 2007 soil erosion data from 

NRI new ARM survey data and updated 

fertilizer use data by crop

Primary data were taken from the 

2011 Census of Agriculture data 

(Canada), CANSIM and National 

Resource Inventory (NRI) of the US 

National Resources Conservation 

Service (NRCS). 

Not disclosed Primary data were 

provided by Eggs 

Farmers of Alberta 

(bird strains, eggs 

produced, cage type, 

etc) and by 35 farmers 

through a mail-in 

survey in 2011

Secondary data were 

adapted from 

ecoinvent database 

"Web-based linkage to the 

Agricultural Policy 

Environmental eXtender (APEX) 

model and (...) to the USDA 

Natural Resources 

Conservation Service's Web Soil 

Survey to utilize their 

geographic information system 

interface for field and 

operation identification and 

load soil information"

Empirical data collected 

from the IMCIN station 

installation

Collected from various 

empirical works

- Climate and flow data: 

Environment Canada

- Soil data and land management 

data: Ontario Ministry of 

Agriculture and Food

- Topography: Ontario Ministry of 

Natural Resources

- Water quality data: Ausable 

Bayfield Conservation Authority

No dataset sources Environmental LCA: 

- Feed grown and purchased manure practices, pesticide use, herd size, 

milk produced, fat and protein content energy consumed, water 

consumed: surveys sent to farmers

 - Diet proportion (%), manure storage practices, fertilizer used in each 

province, ammonia emissions at farms: literature (Sheppard et al., 

2010; 2011)

- Transportation distances for milk, purchased feed sources, manure 

spreading tendencies: provincial associations

- Provincial crop yields, average crop surfaces per farm, herd size, milk 

production: Statistics Canada

Data are collected from meteorological 

stations across Alberta (350 stations) and 

Environment Canada Weather Office.

Water samples taken in 2013 from 90 sites across 

Alberta (each site was sampled 4 times in 2013) 

and were analyzed for 160 paramaters including:

- nutrients

- salinity

- physical parameters (temperature, total 

suspended solids)

- metals

- fecal indicator bacteria

- veterinary pharmaceuticals

- pesticides

Pathogen sampling was done at 21 sites, twice 

Sample size of 2486 units from 

15 drainage regions and data 

were collected through survey 

from March to December 2014.

- Samples from 23 watersheds 

representing a range of agricultural 

intensities across Alberta. The data was 

collected from 1999 to 2006.

- Data from the CASESA Provincial Stream 

Survey

- Samples from 2 field sites near 

Lethbridge, Alberta: one on a sandy-

loam soil (coarse-textured site) and 

the other on a loam to clay-loam 

soil (medium-textured site) from 

1993 to 2001.

- Samples from 8 field-scale microwatershed 

sites selected from watersheds that had high 

intensity agricultural use and existing water 

quality data

- Sites: 1 ungrazed grassland site, 5 

cultivated, non-manured sites, 2 cultivated, 

manured sites

- Sites "represented a range of precipitation 

and runoff potential within the agricultural 

area of Alberta" and " ranged from no-till (...) 

to reduced tillage (...), and conventional 

tillage"

- National Census of Agricultural data

- Published coefficients to estimate both inputs 

and outputs of agricultural soils (ASABE, 2005)

- Various published papers on manure 

management, nutrients

For the development of the CANB tool, the 

following datasets were used: 

- Statistics Canada: provincial crop yields

- Agriculture and Agri-Food Canada's ecodistric 

climate database: weather data

- CanSIS (Canada Soil Information System), Soil 

Landscape of Canada, version 3.0: soil data, 

- existing soil survey maps and data from 

federal and provincial agencies (incl. 

Agriculture Canada), non-governmental 

organizations, and private sector 

companies

-Agriculture and Agri-Food Canada: 

Census of agriculture, Soil landscapes of 

Canada (SLC), Water survey of Canada 

sub-sub drainage area (WSCSSDA)

- Statistics Canada: Farm environmental 

management survey, Manure storage 

survey, Annual survey of manufacture 

and logging, Industrial water use

ecoinvent database 

(crop production, 

electricity at grid, 

natural gas, fuel and 

transportation)

load soil information" production: Statistics Canada
Pathogen sampling was done at 21 sites, twice 

during the year

Landscape of Canada, version 3.0: soil data, 

latitude, longitude and elevation at the centroid 

of the ecodistricts

- American Society of Agricultural Engineerings 

(2003) and Statistics Canada (2004): N excretion 

rates for different animal types

Methodology Based on peer-reviewed models (not 

specified) and IPCC Tier 1 emission 

factor approaches and Tier 3 process-

based models

- GHG emissions:

Scope 1: fuel and energy use, 

livestock enteric fermentation, 

livestock manure 

- LCA standards such as ISO 14040 and 14044 and 

PAS 2050 are the basis of the methodology

- For GHG emissions calculations at the national 

level, the LCA methods were consistent with 

IPCC requirements

- For methane emissions from enteric 

fermentation: Tier 3 method used in the Dutch 

National Inventory Report

- Based on the Intergovernmental Panel on 

Climate Change (IPCC) methodology adapted for 

the Canadian context 

- CO2 emissions or removal from soil carbon 

change is estimated with the methodology 

developed for the National Inventory Report, the 

Canadian Agriculture Monitoring Accounting and 

Reporting System (CanAG-MARS)

Based on US EPA inventory of emissions 

for GHG emissions, USLE methodology 

for soil erosion, IPCC assumptions for 

N2O emissions, etc.,

- GHG emissions calculation based on 

Holos methodology 

- Soil organic carbon change (SOCC): 

methodology developed by AAFC (not 

crop-specific)

- Soil erosion: methodology developed 

by AAFC (crop-specific) using Canadian 

GHG emissions 

calculation based on the 

results of a study done 

in 2014

Based on LCA 

methodology and 

assessed potential 

environmental impacts 

with IMPACT 2002+ 

method (climate 

change, resource 

Builds on previous Nutrient 

Trading Tool methodology

Uses the American 

Society of Civil Engineers 

(ASCE) standardized 

evaporatranspiration 

equation for calculating 

reference 

evapotranspiration and 

Simple calculations to convert 

information gathered into the 

defined units of the different 

metrics reported

"The interface is developed based 

on a farm economic model for 

quantifying the costs of BMPs, the 

Soil and Water Assessment Tool 

(SWAT) for estimating water 

quantity and quality benefits of 

BMPs, and the integrated 

Indicators and ratings developed by 

SAFA

Environmental LCA is based on the International Dairy Federation (IDF) 

Guidelines (IDF, 2010) on carbon footprints and ISO 14040-14044 standards

- Regional-specific Impact method based on the IMPACT World+ LCIA method 

(CIRAIG et al., 2012) 

BMPs are based on many sources (non exhaustive list) FAO (2013) 

(Sustainability assessment of food and agriculture systems: Indicators), SAI 

Platform (2009) (Principles & Practices for Sustainable Dairy Farming), RTRS 

For the data from meteorological stations: 

"The data has been quality controlled and 

missing or erroneous data values have been 

filled and flagged. Data flags that are 

included with the downloaded data indicate 

if the data is actual, computed or missing."

The methodology for the sampling and 

analysis is detailed in the report. 

A Quality Assurance/Quality Control and 

Quality Assurance/Surveillance Plan was 

applied to ensure the quality of the results.

The methodology for the 

sampling, estimation and 

quality control is detailed online 

(http://www23.statcan.gc.ca/i

mdb/p2SV.pl?Function=getSurv

ey&Id=184429).

The methodologies for the monitoring,  

sampling methods, laboratory analyses are 

detailed in each chapter of the report 

online 

(http://www1.agric.gov.ab.ca/$Departme

nt/deptdocs.nsf/all/irr12914/$FILE/vol3_a

esa_waterqualitymonitoringproject_rtw.p

The methodology is summarized on 

the website: 

http://www1.agric.gov.ab.ca/$depa

rtment/deptdocs.nsf/all/irr15466

The detailed methodology for 

sampling and treatments is in the 

The sampling and analysis methods are 

detailed in the report online 

(http://citeseerx.ist.psu.edu/viewdoc/d

ownload?doi=10.1.1.543.9218&rep=rep

1&type=pdf)

The methodology for the calculation of 

residual soil nitrogen is described in the 

report 

(http://www.biodivcanada.ca/6766C997-

7AA7-402F-82E8-

8AE9EA37519C/4317No.15_Residual%20S

oil%20Nitrogen_Jun2012_E.pdf)

The methods used for each tool/report is 

described in each corresponding section 

on the main webpage 

(http://sis.agr.gc.ca/cansis/nsdb/index.ht

ml)

The methodology for the calculations of 

indicators is described in the online 

report 

(http://publications.gc.ca/collections/col

lection_2011/agr/A22-201-2010-

eng.pdf)

livestock manure 

management/storage, soil 

management practices, incorporated 

crop residues, fertilization and 

biomass inputs, carbon 

sequestration, land use changes

Scope 2: electricity production

Scope 3: production of fertilizers, 

primary processing, primary 

distribution

- Accounts for CO2, N2O and CH4

National Inventory Report

- Cradle-to farm gate with functional unit for 

meat of 1 kg of

live weight of a specific animal, for eggs of 1 kg 

of fresh eggs, and for milk 1 kg of FPCM leaving 

the farm-gate

- Allocation methodology: based on ISO 14044 

rules and Dutch horticulture protocol

- For carbon sequestration: "the carbon of plant 

and animal materials is considered to be part of 

the short carbon cycle . So, carbon in crops, 

animal products and manure is not considered as 

Reporting System (CanAG-MARS)

Approach: "to emphasize the interaction of 

various components on the farm, rather than use 

exceedingly complex sub-routines of individual 

facets"

by AAFC (crop-specific) using Canadian 

soil data and algorithms (AAFC’s Soil 

Erosion Risk Indicator)

- Land use: calculated from Census of 

Agriculture crop areas and production 

data (reported in Statistics Canada's 

Field Crop Reporting Series)

- Soil loss: methodology (SoilERI) 

developed by the National Agri-

Environmental Health Analysis and 

change, resource 

depletion, human 

health, ecosystem 

quality and water 

withdrawal)

The models for 

methane and NO2 

emissions associated 

with the hens end of 

evapotranspiration and 

the reference 

evapotranspiration was 

calculated using the 

Penman Montieth 

procedure as outlined in 

Food and Agricultural 

Organization document, 

FAO 56

BMPs, and the integrated 

economic-hydrologic model for 

examining cost effectiveness of 

BMPs. The interface is a decision 

support system (DSS) for 

conducting watershed evaluation 

of agricultural BMPs by 

conservation practitioners and 

farmers."

Platform (2009) (Principles & Practices for Sustainable Dairy Farming), RTRS 

(2013), Standard for responsible soy production, Quantis et al. (2012) 

Environmental and Socioeconomic Life Cycle Assessment of Canadian Milk, 

Canadian Centre for Occupational Health and Safety - Designing an effective 

PPE program, Alberta Agriculture and Forestry - How to make your own farm 

first aid kit, CanadaFarmSafe (2011) - Canada Farm Safe Plan, Commission for 

Labor Cooperation - Guide to On-the-Job Safety and health, OMAFRA - 

Agricultural Employees, Colombani-Lachapelle (2009). L’organisation du travail 

en agriculture: un moyen d'améliorerla rentabilité et la qualité de vie sur les 

fermes, COOP fédérée (2013) - La Gestion durable d'une entreprise agricole, 

Bélanger (2012). Construction d'un outil d’évaluation de la durabilité des 

fermes laitières québécoises. Des indicateurs agroenvironnementaux, technico-

esa_waterqualitymonitoringproject_rtw.p

df)

sampling and treatments is in the 

online report: 

http://www1.agric.gov.ab.ca/$Dep

artment/deptdocs.nsf/all/irr15466/

$FILE/manure_study_final_report.p

df

oil%20Nitrogen_Jun2012_E.pdf)

The method for the development of the 

CANB model is described in the online 

paper 

(http://www.nrcresearchpress.com/doi/p

df/10.4141/S06-063)

Emission factors Description - Pesticides: Audsley 

Harmonisation 1997

- Fuel: UK DEFRA, GHG Protocol

- Electricity: EIA, US EPA and 

- Manure storage emissions: IPCC and 

Dutch National Inventory Report

- Transport: ecoinvent

- N20 emissions: IPCC (2006)

- Land use: CanAG-MARS and IPCC

- Enteric fermentation and manure (CH4 

and N2O): IPCC, Vergé et al (2006) for dairy 

- Fertilizer: GREET model version 1.8d 

(US Department of Energy Argonne 

National Laboratory)

- Crop protection products: Cranfield 

- Nitrous oxide emissions: Rochette et 

al. (2008)

- Others: based on data run provided 

by AAFC (2015)

unknown - IMPACT 2002+ (IPCC) n/a n/a n/a n/a - N2O from crops: IPCC

- NH3 from crops: IPCC

- Pesticides: Fantke et al., 2011

- Phosphorus from crops: Nemecek (2007), based on SALCA-P model (Prasuhn, 
- Electricity: EIA, US EPA and 

ecoinvent

and N2O): IPCC, Vergé et al (2006) for dairy 

cattle

- Energy use: Dyer and Desjardins (2004 and 

2007), Nagy (2000), National Inventory 

Report (1990-2005), Bioenergy Feedstock 

Information Network (BFIN)

- Crop protection products: Cranfield 

University (2009)

- Machinery: West and Marland (2002), 

USDA ARMS for rice

- Soil nitrous oxide from nitrogen 

application: IPCC

- Methane emissions from rice fields: US 

EPA annual inventory of GHG 

by AAFC (2015)
- Phosphorus from crops: Nemecek (2007), based on SALCA-P model (Prasuhn, 

2006)

Metals in manure: based on supplementation to the system, analysed for 

sensitivity

- Nitrate from crops: Nemecek (2007), based on Richner et al., 2006

- Enteric CH4: IPCC Tier 2, while for the Ym, daily CH4 emissions based on Ellis, 

2007

- Manure CH4 and N2O: IPCC Tier 2

- Manure NH3: IPCC Tier 1

- Housing NH3: based on Sheppard et al, 2011b

- Others: IMPACT World+ LCIA method

Generic - IPCC Yes Yes Yes Yes Yes unknown Yes n/a n/a n/a n/a Yes

Generic - GHG 

Protocol

Yes No No No No unknown No n/a n/a n/a n/a No

Generic - DEFRA Yes No No No No unknown No n/a n/a n/a n/a No

Generic - EIA Yes No No No No unknown No n/a n/a n/a n/a No

Generic - EPA Yes Yes No Yes No unknown No n/a n/a n/a n/a No

Generic - National inventoriesNo Yes Yes Yes No unknown Yes n/a n/a n/a n/a No

Specific User can modify the default factorsNo Yes - Rochette et al. 2008, CanAG-MARS, 

Vergé et al (2006), Nagy (2000), Bioenergy 

Feedstock Information Network (BFIN), Dyer 

and Desjardins (2007)

No Site-specific emission factors Study performed in fall 2014IMPACT 2002+ n/a n/a n/a n/a IMPACT World+, Nemecek (2007), Sheppard et al. (2011)

Updating/changing Possible to update can be modified in the Excel tool User can override some default values User can override the default values providedn/a - no default value n/a - no default value Not possible to change any default valueIf user has a separate User can override the default Yes - the user can Yes - the user can override n/a n/a Yes - the user can overwrite the default values for optional entriesUpdating/changing 

default values

Possible to update 

or change default 

values

can be modified in the Excel tool

optional inputs can be entered 

to refine the estimate

User can override some default values User can override the default values providedn/a - no default value n/a - no default value Not possible to change any default valueIf user has a separate 

meter for energy 

measurements, the 

Alberta average for 

annual energy 

consumption set as a 

default can adjusted

User can override the default 

values directly on the user 

interface

Yes - the user can 

override default values

Yes - the user can override 

the default values directly in 

the tool

n/a n/a Yes - the user can overwrite the default values for optional entries

Flexibility for update 

and change 

background datasets

Not flexible for update by user, 

but the database is to be 

updated on an on-going basis by 

the developers (emissions 

factors are updated often, 

embedded fertilizer production 

Not flexible for update by user, but the 

database is to be updated on an on-going 

basis by the developers

Not flexible for update by user, but the 

database is to be updated on an on-going 

basis by the developers

Not flexible for update by user, but the 

database is to be updated on an on-

going basis by the developers

Flexible - will be updated on an annual basisUnknown Not flexible for update 

by user, but the 

database is to be 

updated on an on-

going basis by the 

developers

Flexible for user to update in the Excel toolWeather data are 

quality-controlled and 

acquired more 

frequently than 

irrigation scheduling 

models used in other 

Not flexible Flexible - in order to add more 

watershed to the tool, the 

following data are required:

-  Basic datasets need to be 

prepared for topography, landuse, 

land management, soil, climate, 

n/a Flexible - it is possible to import an Excel file with new or modified 

questions to be added or removed to the tool

New categories of climate data will be 

added over time (for the Alberta Climate 

and Atlas Maps)

The study was carried annually from 2010 to 

2015. If the project continues in the coming 

years, it will be possible to perform annual 

data update in any datasets using the results 

of this project. A trend analysis is expected 

to be done in the spring of 2017.

It is an occasional survey. The 

latest survey available was done 

in 2015. The update of datasets 

using these information may 

not be regular.

This comprehensive study was published 

in 2008, but is based on data collected 

from 1999 to 2006. The report says that 

this "dataset provides reliable reference 

information for current and future studies 

aimed at quantifying and mitigating 

This comprehensive study was 

published in 2003, but is based on 

data collected from 1993 to 2001. 

Such a report may not be updated 

frequently, but the long period of 

sampling provides a reliable 

This comprehensive report was 

published in 2006, but is the fruit of a 3-

year field study. Such a report may not 

be updated frequently, but the long 

period of sampling provides a reliable 

baseline. 

The CANB model V3.0 uses data from 

Census of Agriculture data which are 

updated every 5 years. The latest update 

of the census was in 2011. The model 

could be updated with the 2016 data.

Updates have been performed on some 

datasets and future updates are expected.

It is not mentioned that the indicators 

will be updated in the future, but 

considering that the datasets used to 

develop these indicators have planned 

updates, indicators may be renewed in 

the coming years.embedded fertilizer production 

emissions are the most 

frequently updated)

developers models used in other 

parts of

North America

land management, soil, climate, 

water quantity and quality, 

and BMPs. 

- Farm economic, watershed 

hydrologic and integrated 

modelling need to be set up, 

calibrated and validated. 

- The open source GIS interface 

needs to be transferred to the new 

study site by linking the three 

modelling components with  the 

interface and redeveloping the 

to be done in the spring of 2017. aimed at quantifying and mitigating 

agricultural impacts on water quality." 

Hence, while it might not be updated 

soon, this study can be used as a reliable 

baseline.

sampling provides a reliable 

baseline. 

baseline. the coming years.

Comparison to 

averages: how are 

n/a - There is no comparison with averagesUse of pedigree matrix (ecoinvent) to decide on average valuesn/a - There is no comparison with averages Averages are determined from various 

sources depending on the indicator: 

The averages are determined using 

the data provided by the Census of 

n/a - There is no comparison with averagesn/a - There is no 

comparison with 

n/a - There is no comparison 

with averages

n/a - There is no 

comparison with 

n/a Users can compare against two 

baseline scenarios: 

n/a Averages are calculated from the other tool users' inputs. The data provided in this tool could be used 

to calculate averages for comparison 

The data provided in this study could be 

used to calculate averages for comparison 

The data provided in this survey 

could be used to calculate 

The data provided in this survey could be 

used to calculate averages for comparison 

The data provided in this survey 

could be used to calculate averages 

The data provided in this survey could 

be used to calculate averages for 

The data provided in this survey could be 

used to calculate averages for comparison 

The data provided in this survey could be 

used to calculate averages for comparison 

The data provided in this survey could 

be used to calculate averages for averages: how are 

the averages 

determined and 

updated

sources depending on the indicator: 

National Agricultural Statistics Service, 

Agricultural Census, Farm and Ranch 

Irrigation Survey, NRI new ARM survey 

data 

"Where national averages are 

constructed through the aggregation and 

weighting of various practices and 

geographies, the weighting was typically 

performed on a planted acre basis due 

to the fact that most data underlying the 

indicators were expressed on a per acre 

basis"

the data provided by the Census of 

Agriculture, CANSIM and National 

Resource Inventory (NRI) of the US 

National Resources Conservation 

Service (NRCS). 

comparison with 

averages

with averages comparison with 

averages

baseline scenarios: 

- Historical scenario (with existing 

BMP distribution)

- Conventional scenario (without 

BMPs)

"The historical scenario is 

developed based on producer 

survey of BMPs, which shows 

cumulative efforts of BMP 

implementation. The conventional 

scenario is developed through 

model by removing all BMPs, 

to calculate averages for comparison 

purposes.

used to calculate averages for comparison 

purposes.

could be used to calculate 

averages for comparison 

purposes.

used to calculate averages for comparison 

purposes.

could be used to calculate averages 

for comparison purposes.

be used to calculate averages for 

comparison purposes.

used to calculate averages for comparison 

purposes.

used to calculate averages for comparison 

purposes.

be used to calculate averages for 

comparison purposes.

basis" model by removing all BMPs, 

which represents the conventional 

agriculture situation without 

BMPs. This methodology is Consistency of the 

model with the goal 

and scope of the tool

Consistent - calculation of GHG 

emissions for a number of farm 

activities which helps identify 

hotspots

Consistent - calculation of entire life cycle 

impacts of feed supply (including 

utilization) which helps identify the 

hotspots and test alternative scenarios

Consistent - calculation of GHG emissions 

specific to the farm at the province/ecozone 

level which help estimate of the impacts 

and identify the hotspots

Consistent - the model provides results 

in terms of environmental impacts and 

an assessment of a farm's efficiency 

against 7 indicators

Consistent - the tool provides crop-

specific data on environmental 

impacts as well as data on 

environmental impacts on a per unit 

area basis. The tool is also sensitive to 

changes over time (to help producers 

keep track of their performance over 

time). 

Consistent - the model 

provides a single result 

for the carbon footprint 

of 1 tonne of crop to 

quickly check for 

compliance with EU 

Renewable Energy 

Directive

Consistent - the model 

allows the calculation 

of 5 environmental 

indicators to provide 

an environmental 

profile of egg 

production 

Consistent - the model allows 

the calculation of credits that 

can be traded on the nutrient 

market

Consistent - Allows the 

prediction of crop water 

requirements and 

irrigation timing in 

addition to keeping a 

record of fertilization, 

chemical use, seeding 

rate, crop yields, pumps 

and pumping 

information, irrigation 

Consistent - model allows the 

reporting of specific 

environmental stweardship 

metrics 

Consistent - the tool helps users 

understand the impacts of their 

practices on water quality and 

quantity and the associated 

economic cost and cost 

effectiveness ratios. Users can also 

make projections with alternative 

scenarios while the tool can also 

provide a set of optimal BMPs to 

maxime environemntal benefits.

Consistent - the outcomes of the tool 

can be used as a guidance for producers 

to improve the sustainbility of their 

practices. The tool is also an effective 

way for users to learn about good 

practices. 

Consistent - the tool helps dairy farmers to visualize their 

environmental impacts and assess their management practices and 

benchmark them against the average

Consistent - All the maps and weather data 

available in the various features to the tool 

provide all the useful information a 

producer may need.

Consistent - the full report provides 

information on more than 160 parameters 

analyzed on water samples which are 

considered representative of a large 

proportion of the Alberta irrigation districts

Consistent - the survey provides 

data on irrigation water use, 

irrigation methods and 

practices, and sources and 

quality of water used that is 

representative of practices in 

agricultural farms in Canada.

Consistent - the study provides 

comprehensive data on water quality of 

watersheds across Alberta that are 

representing a range of agricultural 

intensities.

Consistent - the study provides 

comprehensive data on soil and 

groundwater quality in agricultural 

sites in the south of Alberta. 

Consistent - the study provides 

comprehensive data on phosphorus 

concentrations in soil and runoff in 

agricultural sites in Alberta. 

Consistent - the study provides residual 

soil nitrogen values per hectare at the 

ecozone level and a national level

Consistent - the tool provides a wide 

range of sources with different levels of 

details on soils in Canada

Consistent - the study developed a wide 

range of indicators to assess the 

environmental performance of the 

agricultural sector in Canada

information, irrigation 

application and rainfall

maxime environemntal benefits.

Transparency and 

quality of the 

documentation

Guidance document 

or instructions 

available

Yes - A guidance document for 

the online tool is available 

online: 

https://app.coolfarmtool.org/sta

tic/doc/CFT_Online_Manual_-

_beta.pdf

Yes - A manual is imbedded in the tool Yes - the methodology and guidance for the 

tool are included in on document available 

online: 

http://publications.gc.ca/collections/collecti

on_2009/agr/A52-136-2008E.pdf

Yes - Guidance is provided within the 

tool

Yes - Guidance will be provided in the toolYes - instructions are 

given directly in the tool

Yes - instructions are 

given directly in the 

tool

Yes - User guide available in the 

tool online (http://pa-

demo.nutrientnet.org/guide/in

dex.app)

Yes - Guidance 

document available 

online 

http://www.imcin.net/ai

mm-help.pdf 

Yes - Guidance document 

available online 

http://www.stewardshipinde

x.org/docs/Guide-SISC-

Calculator_2013-Oct.pdf

Yes - a step-by-step summary is 

provide in a factsheet and a user 

manual will be provided

Yes - a complete guidance document is 

available online: 

http://www.fao.org/3/a-i4113e.pdf

Yes - a simple guidance document for the tool will be made available 

as the tool is designed to be as intuitive as possible

_beta.pdf

Methodology 

document available

Not publicly available Yes - http://edepot.wur.nl/254098 Yes - the methodology and guidance for the 

tool are included in on document available 

online: 

http://publications.gc.ca/collections/collecti

on_2009/agr/A52-136-2008E.pdf

Yes - Methodology available online: 

https://www.fieldtomarket.org/report/n

ational-2/PNT_NatReport_A27.pdf

Yes - documentation on the 

methodology will be available, but 

most relevant information will be 

disclosed directly in the tool/output

No, lack of transparency 

- no background 

information publicly 

available

Yes - background 

information on the 

methodology (life cycle 

analysis, data and 

hypothesis and 

limitations) is available 

to the users

The documentation on the 

methodology was not found 

online

A summary document is 

available online: 

http://www.imcin.net/ai

mm_tech_doc.pdf

Guidance for some metrics 

(Applied water use efficiency, 

nitrogen use, phosphorous 

use and soil organic matter) 

are available online: 

http://www.stewardshipinde

x.org/working_metrics.php

The methodology is detailed in 

published papers

Yes - a detailed methodology is available 

online: 

http://www.fao.org/fileadmin/template

s/nr/sustainability_pathways/docs/SAFA

_Indicators_final_19122013.pdf

Yes - a methodology document will be made available to users. The 

LCA study (Quantis et al, 2012) from which the methodology was taken 

is already available publicly.

- Definitions and background information on 

the methodology are provided in a 

document available online 

(http://agriculture.alberta.ca/acis/docs/stati

on-viewer-explained-y2015_m04_d21.pdf)

- Methodology for the evapotranspiration 

calculation is available online 

The report is very comprehensive and 

describes the methods in detail.

The methodology for the survey 

is available online: 

http://www23.statcan.gc.ca/im

db/p2SV.pl?Function=getSurvey

&Id=184429

The report is very comprehensive and 

describes the methods in detail.

The report is very comprehensive 

and describes the methods in 

detail.

The report is very comprehensive and 

describes the methods in detail.

The methodology for the calculation of the 

residual soil nitrogen indicator is available 

in the report: 

http://www.biodivcanada.ca/6766C997-

7AA7-402F-82E8-

8AE9EA37519C/4317No.15_Residual%20S

oil%20Nitrogen_Jun2012_E.pdf

The methodology for developing maps 

and derived data is explained in each 

section of the tool: 

http://sis.agr.gc.ca/cansis/nsdb/index.htm

l

The methodology used for the 

calculations of each indicator is 

described in each corresponding chapter 

in the report: 

http://publications.gc.ca/collections/coll

ection_2011/agr/A22-201-2010-eng.pdf

to the users x.org/working_metrics.php calculation is available online 

(http://agriculture.alberta.ca/acis/docs/ASC

E_(2000)_Standardized_Reference_Evapotra

nspiration_Equation[1].pdf)

oil%20Nitrogen_Jun2012_E.pdf

The report on the CANB model is very 

comprehensive and describes the methods 

in 

detail:http://www.nrcresearchpress.com/

doi/pdf/10.4141/S06-063

Consistency of the 

methodology with 

the current state-of-

Consistent -  "use of site 

sensitive empirical models built 

from hundreds of peer-reviewed 

Consistent - aligned with GHG calculation 

and LCA standards (ISO 

14040/14044/14067, PAS2050, IPCC 

Consistent - use of IPCC and all other 

models which are adapted to the Canadian 

context

Consistent - Uses mainly primary data 

from census and surveys representative 

of US production (see above) and well-

Consistent - uses primary data that 

are representative of the region,  

based on well-developed 

Fairly consistent 

(according to the 

information available) - 

Consistent - uses 

mainly primary data 

from the farmers and 

Consistent - regularly updated 

to account for changes in 

science (e.g. APEX model) and 

Consistent - Uses the 

American Society of Civil 

Engineers (ASCE) 

Consistent - calculations are 

straightfoward as the tool 

does not perform major 

Consistent - the tool is "based on a 

farm economic model for 

quantifying the costs of BMPs, the 

Consistent - the identification of best 

practices are based on multiple credible 

sources (IPCC, FAOSTAT, EPA, WHO, etc)

Consistent - the tool is based on a recent study performed in 2012 for 

the Canadian milk industry, using the well recognized LCA 

methodology 

Consistent - the tool provides up-to-date 

data and uses a standardized methodology 

developed by ASCE for evapotranspiration 

Consistent - The methodology is refined over 

the years to include more parameters or 

adapt to new scientific findings. 

Consistent - The sample survey 

was performed with Statistics 

Canada appropriate 

Consistent - "The AESA Stream Survey field 

proceduces were based on Alberta 

Environment's protocols."

Consistent - Standard procedures 

and models were used to conduct 

the samplings and analyses (e.g. 

Consistent - Used a soil sampling 

strategy stratified by landform position, 

a frame-excavation method for 

Consistent -the report was developed and 

reviews by numerous experts in this field 

and the CANB model v3.0 is built on other 

Consistent - Some information in data 

may be "old, and better information is 

available for some areas as part of more 

Consistent - the indicators developed 

are science-based and are specific to the 

agriculture and agri-food sector in the current state-of-

the-art agronomic 

and environment 

sciences

from hundreds of peer-reviewed 

studies" and "sits between 

calculators using simple emission 

factor approaches (IPCC Tier 1) 

and Process-Based models that 

require a greater level of data 

input and training to interpret 

(IPCC Tier 3)"

14040/14044/14067, PAS2050, IPCC 

Guidelines for National Inventory Reports, 

IDP Guide to standard LCA)

context of US production (see above) and well-

developed methodologies

The draft report was shared with 9 peer 

reviewers (University of Nebraska, USDA 

Climate Change Program Office, USDA 

Agricultural Research Service, 

Agricultural Conservation Economics, 

University of Kentucky, Simplified 

Technology Services, LLC, University of 

California, Ohio State University)

based on well-developed 

methodology, and uses the Field to 

Market FieldPrint work as a reference

information available) - 

carbon footprint values 

are approved for the 

International 

Sustainability and 

Carbon Certification 

(ISCC) sustainability 

certification scheme

from the farmers and 

Egg Farmers of Alberta 

to represent 

adequately the reality 

and uses LCA 

methodology that is 

widely recognized

science (e.g. APEX model) and 

newly available data

Engineers (ASCE) 

standardized 

evaporatranspiration 

equation for calculating 

reference 

evapotranspiration 

does not perform major 

manipulations of data

quantifying the costs of BMPs, the 

Soil and Water Assessment Tool 

(SWAT) for estimating water 

quantity and quality benefits of 

BMPs, and the integrated 

economic-hydrologic model for 

examining cost effectiveness of 

BMPs" The tool was also presented 

during workshops during which 

stakeholders and decision makers 

from government, conservation 

authorities, NGOs, farmer 

associations and universities could 

sources (IPCC, FAOSTAT, EPA, WHO, etc) methodology developed by ASCE for evapotranspiration 

calculation.

adapt to new scientific findings. Canada appropriate 

methodology.

Environment's protocols."

Analyses of samples were done by 

following standard procedures accredited 

by the Canadian Association of 

Environmental Analytical Laboratories 

(CAEAL).

Reported to the Alberta Environment’s 

Quality Assurance (QA) program to 

"ensure that the data collected were 

reliable and accurate for future analyses 

and reporting"

the samplings and analyses (e.g. 

PROC MIXED procedure in the 

Statistical Analysis System used for 

soil and crop data analysis) 

a frame-excavation method for 

sampling, a loss-on-ignition method for 

the analysis of soil organic matter, a 

hydrometer method for the analysis of 

soil texture, a modified Kelowna 

extraction method for soil-test 

phosphorus analysis and a calcium 

chloride method to measure the 

phosphorus sorption index.

and the CANB model v3.0 is built on other 

scientific studies, use of reliable data 

sources to develop a model specific to the 

Canadian context

available for some areas as part of more 

recent soil surveys, (but) the 

interpretations are still largely valid, and 

many jurisdictions still use them for land 

use planning purposes". All data have 

been developed and reviewed by experts 

in the corresponding fields.

agriculture and agri-food sector in 

Canada

associations and universities could 

provide feedback.

and reporting"

Data input requirements

Primary data 

requirements

Environmental 

conditions

Location, climate, farm size, soil 

characteristics (texture, organic 

matter, moisture, drainage, pH)

Farm type: farm category (dairy, pigs, 

poultry or veal calves) and animal category

Soil type and texture Location, soil characteristics (slope, 

texture, organic matter content), area

Farm ID, province, legal land location, 

field size, soil data (surface form, 

slope class, observed wind erosion, 

soil type and surface soil texture), 

Crop type, province, and 

legal land description 

(township, range, 

section, quarter-section, 

No - Soil: location, max depth, 

slope, soil P, bulk density, sand 

%, silt %, organic matter %, pH

- Field: area,  weather 

Field size, 

meteorological 

information, soil 

information, root zone 

Farm location, climatic 

region, farmed area

- Geospatial data (i.e. DEM, 

landuse, soil, stream network, 

watershed and field boundary, 

location of climate and hydrologic 

Location, description of geography and 

size

Environmental LCA: province and farm size Useful for the following data requirements:

- climate condition (temperature, wind, 

precipitation, humidity, drought indices)

- soil (moisture, temperature)

Useful for the following data 

requirements:

- soil texture, organic matter

- phosphorus concentration in soil

Useful for the following data 

requirements:

- soil characteristics (type, texture, 

temperature)Crop management Agricultural operations, crop 

protection, fertiliser use 

(fertilizer name, nutrient or 

product, application rate, 

application method, emissions 

inhibitors, fertilizer production-

Feeding livestock:  soil type of grassland, nitrogen on grasslandArea of annual crops & fallow, area of 

perennial crops, area of grassland, tillage 

system, area of irrigation, herbicide usage

- Crop rotation: planting date, seed 

treatment, seeding rate, row spacing, tile 

drainage system, share of economic 

value, previous crop residue burned, 

- Management: tillage system (practice), 

management system (scenario to pick), 

- Crop rotation: frequency, yield, crop 

prior year

- Field operations: hours for 

operations, tractor used, fertilizer 

application (NPK rates, tractor used), 

manure (application method, tractor 

No Feed production: % of crop- Cropping system: amount of 

fertilizer applied and time of 

application, seeding/planting 

type and date, date of harvest, 

nutrients applied, tillage 

management

Type of crop, type, 

planting date

- Management areas: number 

of crops in rotation, acres 

planted, date of last harvest, 

fertilisation (date rage, 

product, amount applied per 

acre, %n, %P2O5, %K2O), 

- BMP and agricultural 

management data

Practices related to GHG mitigation, 

GHG balance, air pollution prevention, 

soil improvement, land conservation 

and rehabilitation, landscape/marie 

habitat conservation, ecosystem 

enhancing, land use and land cover 

Environmental LCA:

- Feed production: yield (kg/ha wet)

BMPs:

- (Environmental stewardship: field operations) Soil management, 

nutrient management, pest management

Useful for the following data 

requirements:

- soil quality 

- impacts of manure management 

practices on soil quality

Useful for the following data 

requirements:

- Nitrogen application rates for 24 crop 

types 

- N concentration per tonne of harvested 

material for 24 crop typesinhibitors, fertilizer production-

age of technology), pesticide 

management system (scenario to pick), 

crop residue removal, N credit taken 

manure (application method, tractor 

used), pesticide (sprayer)

management

- Drainage Water Management 

acre, %n, %P2O5, %K2O), 

nitrate in irrigation water, soil 

enhancing, land use and land cover 

change, species conservation, agro-

material for 24 crop types

- Fertilizer N sales in each province
Carbon 

sequestration/stora

ge

Land use changes (changes e.g. 

forest to grassland, time since 

change, percentage of field 

converted), management 

changes (change in tillage, cover 

cropping, compost, manure 

additions, residue 

incorporation), annual biomass 

for trees in cropping system (tree 

species and density of trees per 

hectare)

No Lineal tree plantings/shelterbelts: Type of 

tree, age of planting, length of planting

No No No No n/a n/a No n/a Practices related to carbon 

sequestration such as afforestation and 

enrichment of soils with soil carbon 

n/a

hectare)

Livestock Livestock type, length of phases 

(juvenile, adult productive, adult 

non-productive), feed 

characteristics (% of diet from 

feed mix, type of grazing, quality 

of grazing), manure 

management (system, % per 

system, number of days of 

system use) 

Farm feeds: byproducts and roughage 

(select the feed only) 

Feeding livestock: 

- for all livestock: ration of feed 

- for dairy only: amount of concentrate in 

feed, amount of feed besides grass

- for fattening pigs: type of fattening pigs, 

bodyweight at slaughtering, strategy of 

feeding, water/feed ratio

- for breeding sows: farrowing per sow per 

year, age of weaning piglets, age of selling 

piglets,  littersize (piglets born alive), 

- Beef cow-calf: number of cows, type of 

grazing area, pasture and feed quality, feed 

additives in diet, spring or fall calving, year 

round grazing or winter feeding, calves sold 

or kept for backgrounding and number of 

months kept, manure handling system for 

backgrounders

- Beef feedlot: type of feedlot (finishing or 

backgrounding), feedlot capacity and/or 

number of months filled, barn housing 

usage, ration mix, feed additive in diet, % 

steers in lot, feed:gain ratio (if known), 

No No n/a Quantity and size of 

egg produced, quantity 

of birds and placement 

dates, feed ration and 

ingredients, barn size, 

water ration, flock 

management practices

Grazing: date and type of livestockn/a No - BMP and agricultural 

management data

Practices related to animal health, 

humane animal handling, animal 

husbandry

Environmental LCA:

- Manure management: amount of manure applied in total

- Livestock: average number of dairy cows (in lactation and dry), dairy 

cows bought, average distance between the provider and the farm, 

average number of bred heifers, open heifers, bulls, female calve, male 

calve, average number of cows and/or calves sold to slaugther

- Feed ration: feed composition, amount of each feed consumed by 

dairy herd with percent purchased

BMPs:

- (Environmental stewardship: on-farm activities) Feeding strategy

- (Environmental stewardship: field operations) Manure storage 

managementpiglets,  littersize (piglets born alive), 

water/feed ratio

- for broilers: type of broilers, type of 

growth curve, bodyweight at slaughtering

- for laying hens: type of laying hens, 

steers in lot, feed:gain ratio (if known), 

average daily gain (if known), manure 

handling system

- Beef stocker: number of cattle, number of 

months grazed, pasture quality, feed 

management

Energy use Electricity consumption from 

grid or local renewables and fuel 

consumption (by type) at the 

field (for irrigation and farm 

machinery)

No No - Product transportation/hauling: 

distance from field to point of sale, fuel 

type

- Drying: drying system, energy source, 

points of moisture removed by drying

Equipment horsepower, running time for operationsNo Electricity and gas 

consumption

n/a n/a Electricity, diesel, gasoline 

and other fuels usage

n/a Practices related to renewable energy 

use, energy saving, energy consumption

Environmental LCA:

- Electricity, gasoline (excluding gasoline for tractors) and natural gas 

consumption for farm needs 

BMPs:

- (Environmental stewardship: on-farm activities) Energy management

Primary processing Electricity consumption from 

grid or local renewables and 

No No No No No No n/a n/a No n/a All practices related to each indicator is 

also applicable to primary processing 

n/a

grid or local renewables and 

energy consumption from 

burning biomass and fossil fuels 

in factory, waste water 

containing organic compounds 

(quantity, oxygen demand, 

treatment)

also applicable to primary processing 

activities

Water No No No - Farm demographics: total managed 

irrigated acres, total managed non-

irrigated acres

- Crop rotation: use of irrigation, growing 

season rainfall estimate, yield

No No Water use - Manual irrigation: date, type 

and amount

- Auto Irrigation and 

Fertigation: type

- Capacity and operation 

schedule of irrigation 

system

- Daily irrigation 

amounts

Irrigation, water use - Flow and water quality data Practices related to water conservation, 

water pollution prevention

Environmental LCA:

- Optional entries

BMPs:

- (Environmental stewardship: on-farm activities) Water management

Useful for the following data requirements:

- water quality of irrigation water

Useful for the following data 

requirements:

- water quality of irrigation 

water

- irrigation volume

- irrigation method

Useful for the following data 

requirements:

- water quality of irrigation water

- impacts of pesticide and nutrient 

management practices on water quality

Useful for the following data 

requirements:

- groundwater quality 

- impacts of manure management 

practices on groundwater quality

Useful for the following data 

requirements:

- runoff phosphorus concentration in 

watersheds due to agricultural activities

- irrigation method

- water and energy 

conservation practices

Transport Quantity of products 

transported by road, rail, air and 

ship with distances (if empty 

returns for road transport)

No No No No No No n/a n/a No n/a No Environmental LCA: none

BMPs: none

Others No No No - Conservation practices (select 

practices)

No No No - Wetlands and Ponds: area, 

fraction of area controlled by 

pond

- Stream and Riparian 

Management: stream fencing 

n/a No - Related agricultural economic 

data

No Environmental LCA:

- Milk sold in year of assessment, average milk fat content, average 

milk protein content

BMPs: 

- Worker's well-being: Labour relations, working hours, salary and Management: stream fencing 

(number of animals, days, 

hours/day in stream, type of 

animal, dry manure, nutrient 

fraction), streambank 

stabilization, riparian forest 

buffer (area, width, grass field 

portion, buffer slope), Filter 

strip (vegetation type, width, 

strip slope), Waterway (grassed 

buffer) (vegetation type and 

width)

- Strip Farming (Contour 

- Worker's well-being: Labour relations, working hours, salary and 

fringe benefits, occupational health and safety, young workers, 

integration, work-life balance

- Relations with local communities: relationships with neighbours, 

local involvement, natural and built heritage

- Farm management: business planning, regulatory compliance, 

continuous improvement, networking, participation to voluntary 

standards

- Economic performance: financial management, innovation, risk 

management, responsible sourcing

- Cattle management: animal health and animal welfare

- Environmental stewardship: on-farm activities: Biodiversity 

management, waste management and pollution reductionDefault values Environmental No n/a Soil type and texture (default texture n/a - no default value n/a - no default value n/a - no default value No No - Climate information (weather, rainfall)No Datasets for geospatial data n/a Environmental LCA: none Could be used to create default values: Could be used to create default values: Could be used to create default values: Could be used to create default values:Default values Environmental 

conditions

No n/a Soil type and texture (default texture 

corresponds to the dominant one in the 

ecodistrict selected)

n/a - no default value n/a - no default value n/a - no default value No No - Climate information (weather, rainfall)No Datasets for geospatial data 

(digital elevation model, landuse, 

soil, stream network, field and 

watershed boundary, and location 

of monitoring stations), and 

n/a Environmental LCA: none

BMPs: none

Could be used to create default values:

- climate condition (temperature, wind, 

precipitation, humidity, drought indices)

- soil (moisture, temperature)

Could be used to create default values:

- soil texture, organic matter

- phosphorus concentration in soil

Could be used to create default values:

- soil characteristics (type, texture, 

temperature)

- climate

Could be used to create default values:

- water erosion risk and practices 

preventing it

- wind erosion risk and practices 

preventing it
Crop management Crop residue management 

(method - worst case as default)

- Source of feed (country)

- Feed: dry matter, energy value, crude 

protein, phosphorus

- Feed management: pesticides applied, 

manure applied, fertilizers applied, 

machinery use, energy for storage, yield at 

harvest, weight losses

- Crops/grassland/land use change: fertilizer 

inputs, crop yields, soil type and texture

n/a - no default value n/a - no default value n/a - no default value No Yes - user can upload an 

existing cropping system 

baseline scenario by selecting 

the crop and the tillage

No - Fertilization: embedded 

energy, lbs N/acre, lbs P/acre

- Nitrogen fixed from cover 

crop or previous legume crop: 

average fixed lbs N/acre, 

percent N in plant tissue, 

above ground biomass, below 

ground biomass 

- Soil test: SOM potential

Datasets for agricultural 

management data

n/a Environmental LCA for feed production: nutrient and pesticide applied 

for feed production (type and rate)

BMPs: none

Could be used to create default 

values:

- soil quality 

- impacts of manure management 

practices on soil quality

Could be used to create default values:

- Nitrogen application rates for 24 crop 

types 

- N concentration per tonne of harvested 

material for 24 crop types

- Fertilizer N sales in each province

- Residual soil nitrogen

Could be used to create default values:

- Ammonia emissions from fertilization 

(N fertilizers) and practices to reduce 

them

- Particulate matter emissions from wind 

erosion and land preparation, and 

practices to reduce them

- Soil test: SOM potential

Carbon 

sequestration/stora

ge

No No No n/a - no default value n/a - no default value n/a - no default value No No No No n/a n/a n/a

Livestock Feed characteristics (dry matter 

intake per head, average feed 

- Housing, manure storage: "For each 

animal product the most common Dutch 

- Beef cow-calf: calf crop rate, number of 

bulls

n/a - no default value n/a - no default value n/a - no default value No No No No n/a n/a Environmental LCA: none

BMPs: none

Could be used to create default values:

- GHG emissions (incl. Ammonia) from intake per head, average feed 

composition)

animal product the most common Dutch 

farming system is assumed, implying an 

average housing type, average manure 

storage facilities etc."

bulls

- Beef feedlot: initial and final weights

- Beef stocker: initial and final weights

- Dairy: number of replacement heifers, 

bulls and calves, length of dry period, total 

digestible nutrients or net energy for 

lactation and protein content in diets (dry 

and lactation)

- Swine: yearly birth rate, pre-weaning 

death loss

- Sheep - market lamb: number of rams, 

lambing rate, number of lambs per birth

BMPs: none - GHG emissions (incl. Ammonia) from 

livestock production and practices to 

reduce them

Energy use Fuel type used for machinery, No No n/a - no default value n/a - no default value n/a - no default value National average for No No No n/a n/a Environmental LCA: none Could be used to create default values:Energy use Fuel type used for machinery, 

number of operations for tillage, 

spraying, spreading, harversting 

No No n/a - no default value n/a - no default value n/a - no default value National average for 

energy consumption

No No No n/a n/a Environmental LCA: none

BMPs: none

Could be used to create default values:

- GHG emissions from energy use and 

practices to reduce them

Primary processing Oxygen demand in waste water 

containing organic compounds

No No n/a - no default value n/a - no default value n/a - no default value No No No No n/a n/a n/a Could be used to create default values: 

- Average energy consumption intensity 

(MJ/$) and GHG emissions intensity 

(kgCO2e/$)  for various food and 

beverage sectors
Water No No No n/a - no default value n/a - no default value n/a - no default value No No Irrigation application efficiency- Irrigation: total N in 

irrigation water

Datasets for flow and water quality 

data

n/a Environmental LCA: water for watering and washing

BMPs: none

Could be used to create default values:

- water quality parameters for irrigation 

water (nutrients, salinity, metals, 

temperature, pH, suspended solids, fecal 

Could be used to create default 

values:

- water quality of irrigation 

water

Could be used to create default values:

- water quality of irrigation water

- impacts of pesticide and nutrient 

management practices

Could be used to create default 

values:

- groundwater quality 

- impacts of manure management 

Could be used to create default values:

- runoff phosphorus concentration in 

watersheds due to agricultural activities

Could be used to create default values:

- residual soil nitrogen levels and 

management techniques to reduce them

- risk of water contamination by 
Transport No No No n/a - no default value n/a - no default value n/a - no default value No No No No n/a n/a Environmental LCA: average distance to the milk processing 

installationinstallation
Default values are 

recent (less than 10 

years)

Yes Yes - for the majority Yes (to be validate because the latest data 

documented are from the Holos 1.1. 

version)

n/a - no default value n/a - no default value n/a - no default value Yes Yes Yes Yes Yes n/a Environmental LCA: yes

BMPs: n/a

Yes Yes Yes No - the data were collected from 1999 

and 2006, but provided a reliable basis to 

analyze trends and make projections

No - the data were collected from 

1993 and 2001, but provided a 

reliable basis to analyze trends and 

No - the data were collected from 2003 

and 2005, but provided a reliable basis 

to analyze trends and make projections

No - the data were collected up to 2006 

(Census of agriculture), but provide a 

reliable basis to analyze trends and make 

Yes/No - some data are recent, some data 

are old (more than 10 years), but provide 

a reliable basis to analyze trends and 

No - Agri-environmental performance 

results and trends are now presented for 

the 25-year period from 1981 to 2006 Easiness of use for 

data collector

Use of drop-down 

menus with options

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Environmental LCA: yes for a few entries only

BMPs: tick boxes for all questions (mostly yes/no questions)

Yes n/a n/a n/a n/a n/a n/a n/a n/a

Clear identification 

of input entries

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Environmental LCA: yes

BMPs: yes

Yes n/a n/a n/a n/a n/a n/a n/a n/a

Definitions or 

explanatory 

information 

available

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Environmental LCA: yes

BMPs: yes

Yes Yes - the report contains definitions and 

provides background information on the 

parameters analyzed.

Yes - definitions and 

explanation are available online 

(http://www23.statcan.gc.ca/i

mdb/p2SV.pl?Function=getSurv

Yes - the report contains definitions and 

provides background information on the 

parameters analyzed.

Yes - the report contains definitions 

and provides background 

information on the parameters 

analyzed.

Yes - the report contains definitions and 

provides background information on the 

parameters analyzed.

Yes - the paper contains definitions and 

provides background information on the 

parameters analyzed.

Yes - the tool contains definitions and 

provides background information on the 

parameters analyzed.

Yes - the report contains definitions and 

provides background information on the 

parameters analyzed.

available mdb/p2SV.pl?Function=getSurv

ey&Id=184429)

analyzed.

Can fill sections in 

the desired order or 

only entries for 

which the user has 

data

The user can complete any 

sections for which data is 

available, but some analyses 

may not be completed if 

relevant input sections are not 

filled.

Yes Yes Yes Yes Yes No - a section must be 

completely and 

correctly filled before 

going on to the next

Yes Yes Yes Yes Yes Environmental LCA: yes, but if some mandatory entries are not filled, 

the footprint may not calculate correctly

BMPs: no, the user must complete a section within a BMP category to 

get to another section 

Yes - the user can choose which data to 

display.

n/a n/a n/a n/a n/a n/a n/a n/a

Other No - a producer wanting to use data from 

the study will need to dig in the report more 

closely.

Consistency between Requires input data Relatively easy, but may require specific Relatively easy, but may require specific Relatively easy, but may required specific Relatively easy, but may require specific Relatively easy, but may require specific Very easy, very quick to Easy, but may require Difficult, require a lot of Some parts will be easy, Relatively easy, but may require Easy for the user - most data to be Can be easy, but also time consuming - Environmental LCA: Relatively easy, but may require specific Very easy for the user to explore maps and The report is long and not written for a non- A producer could use this data The report is long and not written for a The report is long and not written The report is long and not written for a The paper is not written for a non-expert Easy for the user to explore maps and The report is long, although the Consistency between 

the data required and 

the producer's reality

Requires input data 

a farm manager 

would typically have

Relatively easy, but may require specific 

documentation, fairly quick to fill. 

Qualitative data entries can be easily 

completed by the user. However, unless 

the producer has done a soil assessment, 

data on soil organic matter, moisture and 

pH can be hardly found. Quantitative data 

related to fertilizers and pesticides will 

require the user to search through its 

documents, but these documents should 

be accessible. General description on land 

use changes can be easily provided by a 

producer, but not the specific details on 

the tree species and densities). Any data 

entries related to livestock are easy for 

producer to fill. Data on energy use 

(electricity and fuel) are usually easily 

Relatively easy, but may require specific 

documentation, quick to fill - Qualitative 

data entries can be easily completed by the 

user. However, unless the producer has 

done a soil assessment, data on soil organic 

matter (nitrogen) can be hardly found but 

there are default values for guidance. Any 

data entries related to livestock are easy for 

producer to fill.

Relatively easy, but may required specific 

documentation and time consuming - Qualitative 

data entries can be easily completed by the user. 

Data on crop areas and irrigation areas can be 

easily estimated by the producer. Quantitative 

data related to fertilizers and pesticides will 

require the user to search through its documents 

which should be accessible, but the user can also 

rely on default values. General description on 

tree plantings/shelterbelts can be easily provided 

by a producer, but not the specific details on the 

tree species. Any data entries related to livestock 

are easy for producer to fill. However, there is a 

lot of entries to be filled and producers may not 

be willing to commit a significant amount of time 

Relatively easy, but may require specific 

documentation and time consuming - 

Qualitative data entries can be easily 

completed by the user. However, unless the 

producer has done a soil assessment, data on 

soil organic matter, moisture and pH can be 

hardly found. Data on crop areas and 

irrigation areas can be easily estimated by the 

producer.Quantitative data related to 

fertilizers and pesticides will require the user 

to search through its documents, but these 

documents should be accessible. Data on 

energy use (electricity and fuel) are usually 

easily accessible to producers.

Relatively easy, but may require specific 

documentation - Qualitative data entries 

can be easily completed by the user. Data 

on crop areas and drainage areas can be 

easily estimated by the producer. 

Quantitative data related to fertilizers and 

pesticides will require the user to search 

through its documents, but these 

documents should be accessible. Data on 

energy use (electricity and fuel) are usually 

easily accessible to producers, except for 

swathers fuel use or power (in which case, 

they usually find the information online).

Very easy, very quick to 

fill - all information can 

be filled quickly and 

easily by the producer

Easy, but may require 

specific 

documentation, quick 

to fill - Qualitative data 

entries can be easily 

completed by the user. 

Data on energy use 

(electricity and fuel) 

are usually easily 

accessible to 

producers.

Difficult, require a lot of 

specific documentation, time 

consuming.

Some parts will be easy, 

but other will require 

some research. There 

are a lot of entries to be 

filled by the producer 

and it will thus be time 

consuming.

Relatively easy, but may require 

specific documentation, fairly quick to 

fill - Qualitative data entries can be 

easily completed by the user. 

However, unless the producer has 

done a soil assessment, data on soil 

organic matter, moisture and pH can 

be hardly found. Quantitative data 

related to fertilizers and pesticides will 

require the user to search through its 

documents, but these documents 

should be accessible. Data on energy 

use (electricity and fuel) are usually 

easily accessible to producers. 

However. data on N in irrigation is 

much more difficult to obtain directly 

from producers.

Easy for the user - most data to be 

entered by the user are qualitative 

and related to agricultural 

practices. Other data inputs such 

as geographical information and 

climate data are already 

embedded in the tool and the user 

can simply select its location. Users 

can conduct model simulations 

and display results through drop-

down menus and check boxes.

Can be easy, but also time consuming - 

If the producer decides to answer all the 

questions, it will take a lot of time. 

Qualitative data entries can be easily 

completed by the user.  

Environmental LCA: Relatively easy, but may require specific 

documentation, fairly quick to fill - Qualitative data entries can be 

easily completed by the user.  Quantitative data related to fertilizers 

and pesticides will require the user to search through its documents, 

but these documents should be accessible. Data on energy use 

(electricity and fuel) are usually easily accessible to producers. 

BMPs assessment: There are a lot of questions to answers, but the user 

can decide to focus on only one category of BMPs. Qualitative 

information is easy to provide.

Very easy for the user to explore maps and 

data and extract the information required. 

The user only has to select from drop-down 

menus or ticks boxes.

The report is long and not written for a non-

expert public, although the executive 

summary provides a general overview of the 

main results that a producer with an 

average knowledge of water quality issues 

could use.

A producer could use this data 

as an average, but the amount 

of manipulations required in 

order to access the relevant 

data might be discouraging and 

time consuming.

The report is long and not written for a 

non-expert public, although the executive 

summary provides a general overview of 

the main findings. The report was not 

intended for producers' use.

The report is long and not written 

for a non-expert public, although 

the executive summary provides a 

general overview of the main 

findings. The report was not 

intended for producers' use.

The report is long and not written for a 

non-expert public, although the 

executive summary provides a general 

overview of the main findings. The 

report was not intended for producers' 

use.

The paper is not written for a non-expert 

public and not intended for producers' 

use.

Easy for the user to explore maps and 

data and extract the information required.

The report is long, although the 

executive summary provides a general 

overview of the main findings. It says 

that the report "can be used as a report 

card of agri-environmental performance 

for producers, consumers and the 

international community", but it is 

rather a heavy document for producers 

to read. 

(electricity and fuel) are usually easily 

accessible to producers.

be willing to commit a significant amount of time 

for this type of exercise.
from producers.

Units and format Different unit 

options available 

(e.g. metric or 

imperial)

Yes No No No Yes No No No Yes - conversion tool 

available in the tool

No n/a - "The tool or user interface are 

based on established models for 

the study watershed which 

incorporated data with calibration 

and validation. Users are not 

required to supply data further for 

the tool."

n/a Yes

Outputs

Results Broad presentation 

of results (final 

values only)

No No No No No Yes - only one value (kg 

CO2e per tonne of crop)

No No No No No No No

Detailed summary 

of results in tables

Yes Yes Yes Yes Yes - tables are presented in a detailed reportNo Yes Yes Yes - reports of daily 

"year to date" soil 

moisture conditions, 

evapotranspiration (crop 

water use), climate data, 

irrigation application 

amounts, surface run-off 

and deep percolation for 

any number of fields or 

Yes - metric dashboard Yes No Yes Yes - tables with all results can be viewed 

online or downloaded.

Yes - tables are available in the report Yes - tables can be viewed 

online or exported in CSV, 

Beyong 20/20 or XML format.

Yes - tables are available in the report Yes - tables are available in the 

report

Yes - tables are available in the report Yes - tables are available in the report Yes - tables are available Yes - tables are available

any number of fields or 

sites within fields

Detailed summary 

of results in graphs

Yes Yes Yes Yes - spidergram and line graphs Yes - graphs (bar and pie charts) are 

presented in a detailed report

No Yes Yes Yes - reports of daily 

"year to date" soil 

moisture conditions, 

evapotranspiration (crop 

water use), climate data, 

No Yes - charts and maps Yes - spidergram and bar graph Yes Yes - graphs can be viewed online Yes - graphs are available in the report Yes - graphs are available in the report Yes - graphs are available in the 

report

Yes - graphs are available in the report Yes - graphs are available in the report Yes - graphs and maps are available Yes - graphs and maps are available

water use), climate data, 

irrigation application 

amounts, surface run-off 

and deep percolation for 

any number of fields or 

sites within fields

Analysis/interpretati

on of results

Summary of main 

hotspots

Yes No No No Yes No Yes No n/a No Yes - "The tool can identify hot 

spots (prioritizing landscapes 

Yes Yes Yes - the report contains an analysis section. Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Analysis/interpretati

on of results

Summary of main 

hotspots

Yes No No No Yes No Yes No n/a No Yes - "The tool can identify hot 

spots (prioritizing landscapes 

based on cost effectiveness criteria 

(sediment and nutrient reductions 

per $1,000) and conduct statistics 

analysis such as min, max, 

average."

Yes Yes Yes - the report contains an analysis section. Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Yes - the report contains an analysis 

section.

Comparison with 

alternative 

Yes Yes Yes (but not directly as a separate report 

will need to be created for the alternative 

Yes - comparison with averages Yes - comparison with averages No Yes Yes n/a No Yes No No, but comparison with provincial and national averages

alternative 

scenarios

will need to be created for the alternative 

scenario explored)

Others No No No No A full report is provided with 

background information on the 

indicators assessed.

No No No - Predictive assessment 

on crop water 

requirements and 

irrigation timing for 

designated near-future 

time periods

- Record keeping for 

crop production 

information such as 

fertilizer and chemical 

No "an optimal set of BMPs with 

locations and types within the 

watershed to achieve the 

environmental target with 

minimized BMP cost" or with a 

specified budget constraint.

No Action plan with BMPs to be implemented

fertilizer and chemical 

use, seeding rate, crop 

yields, pumps and 

pumping record 

information, irrigation 

application and rainfall

Areas of BMPs covered

Livestock yards Yes Yes Yes

Soil management Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Nutrient 

management

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

management

Manure use and 

management

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Livestock wintering 

sites

Yes Yes Yes

Pest management Yes Yes Yes Yes Yes

Water bodies Yes Yes Yes Yes Yes Yes

Trees, Shelterbelts, 

Woodlots, Bush

Yes Yes Yes

Agricultural Waste 

Management

Yes Yes

Others Energy use, enteric fermentation Enteric fermentation, energy use Enteric fermentation, energy use Energy use, water use Energy use Energy use, water use Water use Water use Energy use, water use "the tool is customized for specific 

study watersheds. The models can 

Energy use, water use, enteric 

fermentation

Energy use, water use, enteric fermentation

study watersheds. The models can 

be developed for different sets of 

BMPs and then interface/tool can 

be further developed for users."

fermentation

Limitations

Limits of the 

model/tool

No default values for input data 

to guide users

As the tool is focused on GHG emissions 

related to feed, options to modify farm 

conditions are limited

- Cannot compare in one single 

report/table/graph GHG emissions of 

different alternatives and the current 

scenario

- Use of many assumptions in the model 

that can affect the results regarding land 

use, feed intake, manure spreading, etc.

- No account of soil carbon sequestration 

in GHG emissions indicator (due to the 

complexity and uncertainty related to 

this topic)

- Uses public data and at a broad-scale

There may be an overestimation of 

nitrous oxide emissions from the 

residues of peas and lentils as the 

model assumes that fixed nitrogen in 

the crop residues of grain legumes, 

such as peas and lentils, contributes 

to nitrous oxide emissions in the same 

Only 2 crops are 

included in the model 

and the results are only 

based on the location of 

the farm. Cannot be 

specific to a particular 

farm.

Some data such as the 

hatchery stage was 

based on literature 

studies or datasets 

describing European 

operations not 

necessarily 

Only applicable to farms 

located in the US

Assumptions: One-directional 

flow; no ditches, gullies, or 

direct conveyance; edge-of-

field only (not through adjacent 

fields or through the water 

Results are provided for 

a past year, but the 

weather can be highly 

variable between years. 

For this reason, the 

results need to be used 

carefully to make 

Results are not put in 

perspective (i.e. comparable 

to averages) and cannot 

compare with alternative 

scenarios

Simple metric dashboard as 

an output (no conversion into 

The tool was fully developed for a 

specific study watershed in Ontario 

for now. Not all BMPs related to 

water quality and quantity that 

could be relevant to other 

watershed across Canada are 

covered at the moment.

Limitations are identified for each 

indicator assessed in the tool - 

http://www.fao.org/fileadmin/template

s/nr/sustainability_pathways/docs/SAFA

_Indicators_final_19122013.pdf

Environmental LCA: 

- Average emissions for crop production for cow feed may not be 

representative as there is high variability in the production, 

management and fertilization

- Potential of soil degradation and use of crop rotation are not well-

captured in LCA as data are provided for one year of production only

- Use of average practices for manure spreading and synthetic 

"The resolution of the RSN model is the 

SLC polygon scale. Although the amount of 

fertilizer and manure nitrogen that is 

applied to soils can be estimated for each 

SLC polygon based on fertilizer sales and 

on the livestock type and numbers, we do 

not know the proportion of each nitrogen 

- Knowledge gaps: "In some cases, the 

linkages between 

key issues are not fully understood, 

which may affect how the 

indicator results are interpreted. In 

addition, the boundaries of 

the five classes used for reporting results use, feed intake, manure spreading, etc. to nitrous oxide emissions in the same 

way as nitrogen in other crop 

residues, e.g. wheat.

There are significant uncertainties 

regarding the fertilizer application 

rates taken from Yang et al., 2007 

study,  for the analysis of climate 

impact from crop production in 

Canada.

farm. necessarily 

representative of the 

Alberta context

Use of economic 

allocation for co-

products

LCIA methodology 

IMPACT 2002+ does 

not characterize the 

wide array of emissions 

released to soil, air and 

fields or through the water 

body); models rotation average 

over 42 years (output is an 

average); not all crops have 

profile yet (e.g. raspberries); 

not all practices can be 

simulated (e.g. flood irrigation) 

carefully to make 

projections.

an output (no conversion into 

potential impacts)

covered at the moment. - Use of average practices for manure spreading and synthetic 

fertilizers while these are highly variable between farms

- IPCC Tier 2 model for land management does not differentiate 

between the different types of land management, period of spreading 

and spreading technique

- The enteric fermentation model does not differentiate between 

different types of feed

- Methane conversion factor (Ym) was calculated with Ellis (2007) 

equation based on dry matter intake, but more accurate models would 

require information on the chemical composition of the diet which are 

relevant on a farm-to-farm basis but this information was not available 

not know the proportion of each nitrogen 

source that is applied to a particular crop 

in the polygon. Thus assumptions had to 

be made to reconcile crop nitrogen 

requirements with the amount of fertilizer 

nitrogen sold and manure produced in any 

given polygon (Huffman et al., 2008; Yang 

et al., 2011)."

"We were unable to account for changes 

in soil organic matter levels across regions 

the five classes used for reporting results 

would ideally use science-based 

reference thresholds such as 

environmental quality standards. 

However, these are largely not available 

at a national 

scale."

- Scaling-up: "results become less 

reliable when the field-tested 

models are used at broader scales. 

Because of this, the national Relevance for Alberta

Applicable to the The tool is used by large At the moment, the tool is only applicable The model is developed for a Canadian Reporting using the Fieldprint metrics High potential to be widely spread as Yes - specific to Prairies Yes - adapted Not directly applicable, but Yes - features specific to Yes - companies may Only a watershed covered in Yes - international applicability and uses Yes - it is a regionalized tool (the user picks the province at the Yes - the tool contains data specific to Yes - the report contains data specific to Yes - a large proportion of the Yes - the study covers watersheds that Yes - the study covers 2 types of soil Yes - the study covers 8 sites in Alberta Yes - the study contains data specific to Yes - the study contains data specific to Yes - the study contains some specific Applicable to the 

Alberta context

The tool is used by large 

companies relevant to the 

Alberta market that may request 

Alberta producers to use it as 

well.

At the moment, the tool is only applicable 

to the Netherlands context, but might be 

more relevant to Alberta producers if 

FeedPrint is used for PEF initiatives 

(Pelletier, 2015)

The model is developed for a Canadian 

context with a level of precision to the  

ecozone.

Reporting using the Fieldprint metrics 

may potentially be requested of Alberta 

wheat and potato producers by large 

processor and retailer partners.

High potential to be widely spread as 

participants to the initiative represent 

a wide range of producers in the 

Prairie Provinces.

Yes - specific to Prairies 

provinces 

Yes - adapted 

specifically to the 

Alberta context

Not directly applicable, but 

includes a wide range of crops 

that are relevant to Alberta

Yes - features specific to 

the irrigation district 

structure found

in southern Alberta

Yes - companies may 

potentially request producers 

to report on SISC metrics 

(however, the tool is made 

for US farmers)

Only a watershed covered in 

Ontario at the moment, but if the 

tool is expanded to other 

watersheds in the province, the 

tool could be used more widely by 

Alberta farmers and conservation 

managers with BMPs more 

relevant to the regional context.

Yes - international applicability and uses 

harmonized sustainability terms, 

definitions and frameworks with other 

tools

Yes - it is a regionalized tool (the user picks the province at the 

beginning to get relevant information specific to the regional context)

Yes - the tool contains data specific to 

Alberta only. Data is collected from 350 

meteorological stations spread across the 

province.

Yes - the report contains data specific to 

Alberta only. Data is representative of a 

large proportion of Alberta irrigation 

districts.

Yes - a large proportion of the 

irrigated area are in Alberta and 

there are thus more data to 

constitute an average for the 

province.

Yes - the study covers watersheds that 

represent a range of agricultural intensity 

throughout Alberta.

Yes - the study covers 2 types of soil 

present in Southern Alberta.

Yes - the study covers 8 sites in Alberta 

that "represented a range of 

precipitation and runoff potential within 

the agricultural area of Alberta" and " 

ranged from no-till (...) to reduced 

tillage (...), and conventional tillage"

Yes - the study contains data specific to 

ecozones pertaining to Alberta and the 

CANB model includes crops that are grown 

in the province.

Yes - the study contains data specific to 

Alberta

Yes - the study contains some specific 

data for Alberta, and broad data for 

Canada can be apply to the province

Covers at least one 

commodity 

prioritized by AAF

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes n/a Yes No

prioritized by AAF

Is relevant to one of 

the markets 

prioritized by AAF

Yes Yes - It is developed to have international 

alignment and application with FAO, 

FEFAC, IDF, JRC, SCP-RT

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Is referred to in a The tool is to be used under the No Yes - The Holos methodology is used in the No - but many publications, including Not yet released. No No No - but some publications No Yes - Metrics are cross- No Yes - referred to in SAFA Guidelines, No - but in Quebec, the Dairy Farmers association requests all farmers Is referred to in a 

standard, program or 

initiative listed in 

Phase 2 (i.e. the use 

of the tool is 

requested or 

recommended)

The tool is to be used under the 

Gold Standard Agriculture 

Requirements (currently in 

development): 

http://www.goldstandard.org/sit

es/default/files/documents/cft_

methodology_-

_draft_for_public_comment_v1.

pdf

The tool is also referred to in 

Unilever Sustainable Agriculture 

Code and Cargill's Sustainable 

Farming Practices (rapeseed)

No Yes - The Holos methodology is used in the 

Canadian FieldPrint tool.

No - but many publications, including 

from USDA, refer to the tool.

Not yet released. No No No - but some publications 

refer to the tool. The tool is 

based on USDA and WRI earlier 

work and received funding 

from USDA. 

No Yes - Metrics are cross-

compliant with a subset of 

The Sustainability 

Consortium’s Key 

Performance Indicators

No Yes - referred to in SAFA Guidelines, 

developed by FAO.

No - but in Quebec, the Dairy Farmers association requests all farmers 

to fill the BMP questionnaire to collect information on the industry. 

Also, Quebec dairy farmers can fill a specific section of the tool to 

check their compliance with the PAA certification program (proAction). 

Once farmers have completed this part of the tool, an action plan is 

generated and farmers can use it to see what actions they need to put 

in place to comply with PAA.

Farming Practices (rapeseed)

Is widely recognized 

(i.e. used by several 

companies or 

organizations)

Yes - Canadian Pulse Growers 

Association, Heinz, Unilever, 

PepsiCo, Marks & Spencer, Sysco

The tool is gaining recognition  in animal 

feed sector (Pelletier, 2014). 

It is administered by AAFC, which is a 

recognized authority. It mentioned in many 

provincial governments documentations.

Yes - the tool is used by major food 

companies in the USA. It is also 

administered by Keystone Alliance, a 

recognized body.

Not yet released. Yes- the tool was 

developed by AAFC and 

Canola Council of 

Canada which are both 

recognized bodies. 

Yes - it was endorsed 

by Egg Farmers of 

Alberta.

Yes Yes - it is administered 

by AAF, a recognized 

authority.

Yes - it is endorsed by many 

large companies (Unilever, 

Del Monte Foods), 

environmental and public 

interest groups (The 

Sustainability Consortium, 

The Nature Conservancy, 

WWF), growers, suppliers and 

trade associations (National 

WEBs research has resulted in the 

publication of over 60 scientific 

papers and several fact sheets

Yes - it is administered by FAO, a 

recognized authority.

Yes - it is administered by Dairy Farmers of Canada, a recognized body.

trade associations (National 

Potato Council, Western 

Growers), and experts 

(Sustainable Food Lab, 

University of Arkansas)

Related to BMPs 

identified in Phase 1

Yes Yes Yes Yes Yes No Yes Yes No Yes Yes Yes Yes

a) Can the tool and data available model the following top-priority BMPs? If not, what are the gaps in data and 

functionality? (main focus on GHG and water quality benefits)

b) If so, can users easily compare a scenario with the BMP in place and another scenario without the BMP to measure 

the difference between the impacts?

6 - Reduced tillage 

practices

reduction of the 

amount and/or 

intensity of tillage

a) Partially - the tool accounts 

for long term changes in soil 

management (no-till, reduced-

till, conventional till) only to 

calculate the changes to longer 

term carbon stocks (i.e. carbon 

sequestration). Other data 

related to tillage practices are 

optional to calculate the fuel 

a) Partially - the tool accounts for the use of 

tillage (in the background data used by 

default for the crop selected as feed), but 

only to measure the GHG emissions related 

to machinery used for tillage.

b) Yes - users can compare their results 

with alternative scenarios. 

a) Yes - the tool requires users to provide 

information on their past and current tillage 

system to calculate GHG emissions related 

to soil and energy.

b) No - users can compare their results with 

alternative scenarios, but to do so, they 

need to create a new project and compare 

the reports provided.

a) Yes - the tool requires users to provide 

data on tillage practices in order to 

calculate GHG emissions related to 

equipment energy use and soil erosion, 

but not to soil organic matter due to the 

"uncertainties in the current scientific 

undestanding of the impacts of tillage 

practices".

b) No - users can compare their results 

a) Yes - the tool requires users to 

input data on past and current tillage 

practices and uses these inputs along 

with an algorithm from Holos to 

calculate soil carbon loss, using 

Canadian soil data.

b) Yes - users can compare scenarios 

directly in the tool.

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool requires users 

to provide information on 

tillage practices to account for 

nitrogen and phosphorus 

losses.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool is able to model 

the benefits of conservation tillage 

on watersheds.

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

a) Yes - the tool includes reduced/zero tillage 

as a best practice in environmental integrity. 

Tillage practices are used to calculate 

impacts on GHG emissions (nitrous oxide 

emissions from soil and CO2 emissions from 

fuel burning).

b)  No - users can compare their results with 

alternative scenarios, but to do so, they need 

to create a new project and compare the 

reports provided. However, the tool already 

a) Yes - the tool requires users to provide information on their tillage 

practices  in order to assess their current practices according to 

identified BMPs and benchmark themselves with other producers in 

Canada and in the province. Tillage practices are related to impacts on 

soil erosion, water conservation, soil compaction, machinery use and 

soil moisture. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

Partially - specific climatic data can be used 

to calculate GHG emissions from soil carbon 

management (i.e. useful for IPCC Tier 2 or 

Tier 3 approaches)

No No No Partially - soil data could help 

perform calculations on GHG 

emissions (i.e. IPCC Tier 2 or Tier 3 

approaches)

Partially - results on soil and runoff 

phosphorus are provided for a variety of 

sites that use conservation tillage, 

reduced tillage and conventional tillage. 

These results can help in determining 

the impacts of tillage practices on 

surface runoff.

Partially - if IPCC Tier 2 or Tier 3 

approaches are used to calculate GHG 

emissions, soil data will be useful.

Partially - if IPCC Tier 2 or Tier 3 

approaches are used to calculate GHG 

emissions, soil data will be useful.

Yes - uses data related to tillage 

practices and developed a soil quality 

indicator that integrates data on "soil 

erosion by wind, water and tillage, soil 

organic carbon change, soil salinization 

and soil contamination". Data on no-till 

and conservation tillage are from the 

Census of Agriculture.

There are many tools 

available to adequately 

model the impact of this 

BMP. There are 2 practice-

based tools that include this 

BMP in their assessment of 

current practices. There are 3 

tools that account for both 

emissions from machinery 

There are climatic and soil 

data specific to Alberta 

available that can be used 

to calculate GHG emissions 

based on IPCC Tier 2 or Tier 

3 approaches. There are 

also data on soil and runoff 

phosphorus related to 

tillage practices available 

the difference between the impacts?

optional to calculate the fuel 

used.

b) Yes - users can compare their 

results with alternative 

scenarios. 

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

the tool. reports provided. However, the tool already 

provides a rating to practices that users can 

pick from. Users can thus compare their 

current practices with BMPs presented in the 

tool.

provided. emissions from machinery 

use for tillage and from soil 

erosion. There is one tool 

that only accounts for tillage 

practices for long-term 

carbon stocks. There are 2 

tools that focus on tillage 

practices on water quality. 

There are 5 tools (out of the 9 

tillage practices available 

for Alberta that can be used 

to calculate the impact of 

tillage practices on water 

quality. Data on tillage 

practices are also available 

at a national or provincial 

level.

8 - Crop rotation, 

incorporating 

perennial or pulse 

crops 

crop rotation 

incorporating 

perennial forages or 

pulse crops

a) No

b) n/a

a) No - due to the lack of data, the tool is 

not able to model the impacts related to 

crop rotation.

b) n/a

a) Yes - the tool can model emissions based 

on crop rotation (requires inputs on areas, 

seeding date) .

b) No - users can compare their results with 

alternative scenarios, but to do so, they 

a) Yes - the tool can model emissions 

based on crop rotation.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

a) Yes - the tool can model impacts of 

crop rotations based on the frequency 

of crop rotation and the type of crop 

grown previously.

b) Yes - users can compare scenarios 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool requires users 

to provide information on crop 

rotation (planting and kill 

dates) to account for nitrogen 

and phosphorus losses.

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool includes crop rotation as a 

best practice in environmental integrity. Crop 

rotation practices are considered beneficial 

to land conservation, soil chemical quality, 

GHG mitigation practices.

b)  No - users can compare their results with 

a) Yes - the tool requires users to provide information on their crop 

rotation practices  in order to assess their current practices according 

to identified BMPs and benchmark themselves with other producers in 

Canada and in the province. Crop rotation practices are related to 

impacts on biodiversity, climate change, soil health and water quality. 

No No No No No No Partially - the study provides data on 

legume nitrogen fixation for 10 ecozones 

which represent the "biologically fixed 

nitrogen from legume residues that 

become available in the soil in the first 

Partially - soil data can help determine soil 

organic matter before the introduction of 

the BMP.

Partially - data on relative soil organic 

carbon can help determine soil organic 

matter before the introduction of the 

BMP.

Except for one tool, none of 

the 5 other tools addressing 

crop rotation can account for 

all the impacts of this BMP. 

GHG emissions, nitrogen and 

There are historical data on 

legume nitrogen fixation for 

one ecozone that is 

relevant to Alberta that can 

help calculate the nitrogen alternative scenarios, but to do so, they 

need to create a new project and compare 

the reports provided.

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

b) Yes - users can compare scenarios 

directly in the tool.

and phosphorus losses.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

b)  No - users can compare their results with 

alternative scenarios, but to do so, they need 

to create a new project and compare the 

reports provided. However, the tool already 

provides a rating to practices that users can 

pick from. Users can thus compare their 

current practices with BMPs presented in the 

tool.

impacts on biodiversity, climate change, soil health and water quality. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

become available in the soil in the first 

year after plowing as well as the N 

mineralized from legume residues 

incorporated into the soil in the previous 

years". This data could help calculate the 

nitrogen available when perennial crops 

(i.e. legumes) are introduced.

GHG emissions, nitrogen and 

phosphorus losses can be 

modelled in separate tools. 

Only one tool allows users to 

compare directly the impacts 

of their current practices with 

the ones resulting from the 

implementation of the BMP.

help calculate the nitrogen 

available when perennial 

crops (i.e. legumes) are 

introduced. There are also 

soil data available to help 

determine soil organic 

matter for the baseline 

scenario (before the 

implementation of the 

BMP).

9 - Fertilizer fertilizers are in a) Yes - the tool can model  a) Yes - the tool can model emissions a) Yes - the tool can model emissions a) Partially - the tool can model a) Yes - the tool can model emissions a) No a) No a) Partially - the tool can model a) No a) No a) Yes - the tool should be able to a) Yes - the tool includes optimized fertilizer a) Yes - the tool requires users to provide information on their fertilizer Partially - specific climatic data can be used No No Partially - data on nitrogen and Partially - soil data could help No Partially - the study provides data on the Partially - soil data can help determine the Partially - data on relative soil nutrient There are 9 tools available to There are specific data at 9 - Fertilizer 

application - source

fertilizers are in 

chemical forms best 

used by the target 

crop and soil

a) Yes - the tool can model  

emissions related to fertilizer 

application based on the NPK 

content of default fertilizers or 

user-defined fertilizers.

b) Yes - users can compare their 

results with alternative 

scenarios. 

a) Yes - the tool can model emissions 

related to fertilizer application based on 

the NPK content of fertilizers (already 

defined in the tool or adapted by users). b) 

Yes - users can compare their results with 

alternative scenarios.

a) Yes - the tool can model emissions 

related to fertilizer application based on the 

N and P fertilization rates (already defined 

in the tool or adapted by users) .

b) No - users can compare their results with 

alternative scenarios, but to do so, they 

need to create a new project and compare 

the reports provided.

a) Partially - the tool can model 

emissions related to fertilizer application 

based on N, P and K fertilization rates 

already defined in the tool. Specific 

fertilizer formulations cannot be 

modelled.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

a) Yes - the tool can model emissions 

related to fertilizer application based 

on the fertilization rates (N, P, K, S, 

and micronutrients) defined by users .

b) Yes - users can compare scenarios 

directly in the tool.

a) No

b) n/a

a) No

b) n/a

a) Partially - the tool can model 

emissions related to fertilizer 

application based on fertilizers 

already defined in the tool. The 

only parameters that can be 

modified are the the amount 

applied as well as NO3-N, PO4-

P, org-N and org-P fractions.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to 

nutrient management. Currently, 

the tool was only tested for a 

specific case study and was able to 

assess the impacts of fertilization 

application source (on 

watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

a) Yes - the tool includes optimized fertilizer 

application rates as a best practice in 

environmental integrity. Optimized fertilizer 

application rates are considered beneficial to 

air pollution prevention.

b)  No - users can compare their results with 

alternative scenarios, but to do so, they need 

to create a new project and compare the 

reports provided. However, the tool already 

provides a rating to practices that users can 

pick from. Users can thus compare their 

current practices with BMPs presented in the 

tool.

a) Yes - the tool requires users to provide information on their fertilizer 

application rates in order to assess their current practices according to 

identified BMPs and benchmark themselves with other producers in 

Canada and in the province. Fertilizer application practices are related 

to impacts on climate change, soil health and water quality. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

Partially - specific climatic data can be used 

to calculate GHG emissions from fertilizer 

application (i.e. useful for IPCC Tier 2 or Tier 

3 approaches)

No No Partially - data on nitrogen and 

phosphorus present in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

Partially - soil data could help 

determine nutrient needs.

No Partially - the study provides data on the 

nitrogen budget (nitrogen inputs and 

nitrogen outputs, including fertilizer 

nitrogen input) that can be used to 

determine the GHG emissions of the 

baseline scenario.

Partially - soil data can help determine the 

nutrient needs of the soil for the relevant 

ecozones, ecoregions or ecodistricts to 

evaluate nitrous oxide emissions from 

fertilizer application.

Partially - data on relative soil nutrient 

content carbon can help determine soil 

organic matter before the introduction 

of the BMP. The Residual Soil Nitrogen 

indicator can help assessing the 

"efficiency of N use by estimating the 

amount of N remaining in the top 60 cm 

of soil at the end of the cropping 

season".

There are 9 tools available to 

adequately model the impact 

of this BMP. However, there 

are 2 tools that can only 

model fertilizers that are 

already defined in their 

datasets. There are 2 tools 

that only focusses on the 

impacts on water quality 

while the others all account 

for GHG emissions related to 

this BMP.There are 4 tools 

that allow users to compare 

There are specific data at 

the ecodistrict and 

provincial level on soil 

nutrient content (e.g. 

nitrogen budget) that can 

be useful for the calculation 

of nitrous oxide emissions. 

There are also data on 

nitrogen and phosphorus 

present in watersheds that 

can be included in the 

calculation of the nutrient 

levels before the that allow users to compare 

directly the impacts of their 

current practices with the 

ones resulting from the 

implementation of the BMP.

levels before the 

implementation of the 

BMP.

13 - Application rate 

based on testing and 

book values

manure application 

rate is  based on 

manure nutrient 

content determined 

by manure analysis 

(preferred), or is 

based on "book 

value" manure 

nutrient content

a) Yes - the tool can model 

emissions related to manure 

application rate based on the 

NPK content of default manure 

or user-defined manure.

b) Yes - users can compare their 

results with alternative 

scenarios. 

a) Yes - the tool can model emissions 

related to manure application based on the 

N content of manure (already defined in 

the tool or adapted by users). 

b) Yes - users can compare their results 

with alternative scenarios.

a) Yes - the tool can model emissions 

related to manure application based on the 

N content of manure (already defined in the 

tool or adapted by users). 

b) No - users can compare their results with 

alternative scenarios, but to do so, they 

need to create a new project and compare 

the reports provided.

a) Yes - the tool can model emissions 

related to manure application based on 

the N content of manure (already 

defined in the tool or adapted by users). 

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

a) Partially - the tool can model 

emissions related to manure 

application based on the type of 

manure (e.g.dairy, poultry, hog and 

beef) that is already defined in the 

tool. Specific manure content cannot 

be modelled.

b) Yes - users can compare scenarios 

directly in the tool.

a) No

b) n/a

a) No

b) n/a

a) Partially - the tool can model 

emissions related to manure 

application rates based on 

manure types already defined 

in the tool. The only 

parameters that can be 

modified are the amount 

applied as well as NO3-N, PO4-

P, org-N and org-P fractions.

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to the 

manure application rate. Currently, 

the tool was only tested for a 

specific case study and was able to 

assess the impacts of nutrient 

management on run-off (to 

watershed).

b) Yes - the tool allows users to 

a) No

b) n/a

a) Yes - the tool requires users to provide information on the 

implementation of a manure analysis in order to assess their current 

practices according to identified BMPs and benchmark themselves 

with other producers in Canada and in the province. A manure analysis 

can have potential benefits on soil health and water quality. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

Partially - specific climatic data can be used 

to calculate GHG emissions from fertilizer 

application (i.e. useful for IPCC Tier 2 or Tier 

3 approaches)

No No Partially - data on nitrogen and 

phosphorus present in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

Partially - data on manure nutrient 

content can be used to calculate 

runoff potential and nitrous oxide 

emissions. 

No Partially - the residual soil nitrogen data 

can help assess the excess manure applied 

in the baseline scenario.

Partially - soil data can help determine the 

nutrient needs of the soil for the relevant 

ecozones, ecoregions or ecodistricts to 

evaluate nitrous oxide emissions from 

fertilizer application and potential impacts 

on water quality.

Partially - data on relative soil nutrient 

content carbon can help determine soil 

organic matter before the introduction 

of the BMP. The Residual Soil Nitrogen 

indicator can help assessing the 

"efficiency of N use by estimating the 

amount of N remaining in the top 60 cm 

of soil at the end of the cropping 

season".

There are 7 tools available to 

adequately model the impact 

of this BMP. However, there 

are 2 tools that can only 

model manures that are 

already defined in their 

datasets. There are 2 tools 

that only focus on the 

impacts on water quality 

There are climatic and soil 

data specific to Alberta 

available that can be used 

to calculate GHG emissions 

based on IPCC Tier 2 or Tier 

3 approaches. There are 

also data on nitrogen and 

phosphorus present in 

watersheds that can be nutrient content generate new results. directly in the tool. P, org-N and org-P fractions.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

season". impacts on water quality 

while the others all account 

for GHG emissions related to 

this BMP. There is one 

practice-based tool that 

includes this BMP in its 

assessment of current 

practices. There are 4 tools 

that allow users to compare 

watersheds that can be 

included in the calculation 

of the nutrient levels before 

the implementation of the 

BMP. There are specific 

data for Southern Alberta 

on manure nutrient 

content that can assess 

runoff potential and nitrous 14 - Application 

method - 

conventionally tilled 

land

manure is injected 

or incorporated 

immediately after 

application 

(preferred), or 

a) Partially - the tool requires 

users to provide data on the 

manure application methods in 

order to calculate GHG 

emissions. However, these 

a) Partially - the tool accounts for the 

manure application method, but does not 

differenciate between conventionally tilled 

land and other types of land.

b) Yes - users can compare their results 

a) No

b) n/a

a) Yes - the tool requires users to specify 

the manure application method in order 

to calculate nitrous oxide emissions.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

a) Yes - the tool requires data inputs 

related to manure application method 

to measure GHG emissions (i.e. 

nitrous oxides emissions according to 

IPCC Tier 2 methodology). However, 

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to the 

method of manure application. 

Currently, the tool was only tested 

for a specific case study and was 

a) Yes - the tool includes the use of low-

emission manure and slurry application 

(e.g. use of drip hose booms or slurry 

injectors) as a best practice in 

environmental integrity. This practice is 

a) Yes - the tool requires users to provide information on their manure 

application method in order to assess their current practices according 

to identified BMPs and benchmark themselves with other producers in 

Canada and in the province. Impacts related to the method of manure 

application are soil health and water quality.

Partially - specific climatic data can be used 

to calculate GHG emissions from soil carbon 

management (i.e. useful for IPCC Tier 2 or 

Tier 3 approaches)

No No Partially - data on nitrogen and 

phosphorus present in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

Partially - soil data are linked to 

manure applied with a tractor-

pulled, rear-delivery manure 

spreader in order to measure the 

impacts of manure application on 

No No No Yes - there are data on the manure 

application methods used across Canada 

that are used to measure nutrient loss 

to the environment.

There are 5 tools available to 

model the impact of this 

BMP. However, there are 2 

tools that can measure the 

impact of manure application 

There are soil data linked to 

manure application (e.g. 

tractor-pulled, rear-delivery 

manure spreader) that can 

help measure the impacts (preferred), or 

broadcast and 

incorporated soon 

afterwards

emissions. However, these 

calculations are not based on 

tillage practices. 

b) Yes - users can compare their 

results with alternative 

scenarios. 

b) Yes - users can compare their results 

with alternative scenarios. 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

IPCC Tier 2 methodology). However, 

the impacts of the manure application 

methods on water quality is not 

calculated.

b) Yes - users can compare scenarios 

directly in the tool.

for a specific case study and was 

able to assess the impacts of 

nutrient management on run-off 

(on watershesd).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

environmental integrity. This practice is 

considered beneficial to air pollution 

prevention.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

with BMPs presented in the tool.

application are soil health and water quality.

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

impacts of manure application on 

soil and groundwater quality.

impact of manure application 

based on the method used, 

but do not differentiate 

between the types of land 

management. There is only 

one tool that accounts for 

impacts on water quality. 

There are 2 practice-based 

tools that include this BMP in 

their assessment of current 

practices. There are 4 tools 

that allow users to compare 

directly the impacts of their 

help measure the impacts 

of manure application on 

soil and groundwater 

quality. These data, along 

with climatic data, can be 

used to calculate GHG 

emissions based on IPCC 

Tier 2 and Tier 3 

approaches. There are also 

data on nitrogen and 

phosphorus present in 

watersheds that be 

included in the calculation 15 - Timing of 

application for plant 

manure is applied in 

the spring, just prior 

a) No

b) n/a

a) No

b) n/a

a) No - however the previous version of the 

tool was able to model the benefits of 

a) Partially - the tool can model the 

impact of the timing of application in 

a) No - the tool does not model 

impacts related to the timing of 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool requires users 

to provide data on the date of 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to the 

a) Partially - the tool includes improved 

fertilizer application timing (not 

a) Yes - the tool requires users to provide information on the timing of 

manure application in order to assess their current practices according 

No No No No Partially - in this study, manure 

application occurs in the fall. The 

No No No No There are only 2 tools 

available to adequately 

There is only one study that 

reports on the timing of 

15 - Timing of 

application for plant 

needs

manure is applied in 

the spring, just prior 

to or during active 

plant growth

a) No

b) n/a

a) No

b) n/a

a) No - however the previous version of the 

tool was able to model the benefits of 

spreading manure in the spring.

b) n/a

a) Partially - the tool can model the 

impact of the timing of application in 

terms of pre/post-planting and/or 

pre/post-harvesting.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

a) No - the tool does not model 

impacts related to the timing of 

application of manure. However, it 

considers the timing of fertilizer 

application in terms of pre-seed, with 

seed and post-seeding.

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool requires users 

to provide data on the date of 

manure application in order to 

measure related emissions.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to the 

timing of manure application. 

Currently, the tool was only tested 

for a specific case study and was 

able to assess the impacts of 

nutrient management on run-off 

(on watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

a) Partially - the tool includes improved 

fertilizer application timing (not 

specifically manure application timing) 

as a best practice in environmental 

integrity. This practice is considered 

beneficial for GHG mitigation.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

with BMPs presented in the tool.

a) Yes - the tool requires users to provide information on the timing of 

manure application in order to assess their current practices according 

to identified BMPs and benchmark themselves with other producers in 

Canada and in the province. The good timing of manure application 

can have potential benefits on soil health and water quality. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

No No No No Partially - in this study, manure 

application occurs in the fall. The 

results can thus be used to 

determine the manure application 

effects on soil and groundwater 

quality if manure is applied in the 

fall in the baseline scenario.

No No No No There are only 2 tools 

available to adequately 

model the impact of this BMP 

and they both focus on water 

quality. There is are 2 practice-

based tool that include this 

BMP in their assessment of 

current practices, but one of 

them is not specific to 

manure application, but 

refers to fertilizer application. 

There is 1 tool that can 

partially model this BMP 

quantitatively. There are 2 

There is only one study that 

reports on the timing of 

application. However, it 

only shows the manure 

application effects on soil 

and groundwater quality if 

manure is applied in the 

fall.

with BMPs presented in the tool. quantitatively. There are 2 

tools that allow users to 

compare directly the impacts 

of their current practices with 27 - Restoration of 

wetlands

wetlands that have 

been drained are 

restored

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No - the calculator does not include 

impacts of wetland restoration on 

GHG emissions, soil erosion or water 

quality. However, it requires users to 

provide wetland drainage history 

information (i.e. acres drained). 

b) Yes - users can compare scenarios 

directly in the tool.

a) No

b) n/a

a) No

b) n/a

a) No - the tool requires inputs 

related to wetlands (i.e. area), 

but it is not clear how these are 

used.

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Potentially yes - the tool should 

be able to model the benefits 

related to the restoration of 

wetland. Currently, the tool was 

only tested for a specific case study 

and did not assess these impacts 

on the watershed.

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

a) No

b) n/a

a) No

b) n/a

No No No No No No No No No - there are data on wetland 

conservation practices across Canada, 

but no specific data on the benefits of 

these practices.

There is only one tool that 

may have the potential to 

measure the impact of this 

BMP. However, it has not 

been tested yet.

There is no data available 

to account for the benefits 

of this BMP.

scenarios and identify the best 

scenario.

28 - Use of buffer 

zones for field crops

buffer zones are 

established and 

maintained 

between field crops 

and riparian areas

a) No

b) n/a

a) No

b) n/a

a) Partially  - the tool can model the impacts 

of lineal tree plantings and shelterbelts, but 

only in terms of carbon storage, not water 

quality, soil erosion or riparian health. 

b) No - users can compare their results with 

alternative scenarios, but to do so, they 

a) Yes - the tool can model the impact of 

conservation practices such as riparian 

forest buffer, contour buffer strip and 

vegetative barrier.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model the 

impact of stream and riparian 

management (i.e. riparian 

forest buffer, filter strip, 

waterway) and contour buffer.

b) Yes - users can compare a 

a) No

b) n/a

a) No

b) n/a

a) Potentially yes - the tool should 

be able to model the benefits 

related to the use of buffer zones. 

Currently, the tool was only tested 

for a specific case study and did 

not assess these impacts on the 

a) Yes - the tool includes the adoption of 

no-spray buffer zones as a best practice 

in environmental integrity. This practice 

is considered beneficial for water 

pollution prevention.

b)  No - users can compare their results 

a) Yes - the tool requires users to provide information on the use of 

conservation practices such as buffer strips in order to assess their 

current practices according to identified BMPs and benchmark 

themselves with other producers in Canada and in the province. The 

use of buffer strips can have potential benefits on biodiversity, climate 

change, soil health and water quality. 

No No No No No No No No No There are 2 tools available to 

adequately model the impact 

of this BMP in quantitative 

terms. Two practice-based 

tools include this BMP in their 

assessment of current 

There is no data available 

to account for the benefits 

of this BMP.

alternative scenarios, but to do so, they 

need to create a new project and compare 

the reports provided.

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

not assess these impacts on the 

watershed.

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

with BMPs presented in the tool.

change, soil health and water quality. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

assessment of current 

practices. There is another 

tool that can potentially 

measure the impact of this 

BMP as well, but has not 

been tested yet. Also, there is 

one tool that only accounts 

for impacts of lineal tree 

planting and shelterbelts on 

carbon storage. There are 

only 2 tools that allow users 

to compare directly the 7 - cover crops cover crops planted 

for erosion 

a) Partially - the tool accounts 

for long term changes in soil 

a) No

b) n/a

a) Yes - the tool accounts for GHG emissions 

related to the introduction or removal of 

a) Yes - the tool can model the impact of 

conservation practices such as 

a) Yes - the tool requires users to 

input data on the last perennial crop 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model the 

impact related to the 

a) No

b) n/a

a) Partially - the tool accounts 

for the nitrogen fixed from 

a) Yes - the tool should be able to 

model the benefits related to the 

a) Yes - the tool includes the use of 

cover crops as a best practice in 

a) No

b) n/a

Partially - specific climatic data can be used 

to calculate GHG emissions from soil carbon 

No No No No No Partially - the study provides data on the 

nitrogen budget (nitrogen inputs and 

Partially - soil data can help determine the 

nutrient needs of the soil for the relevant 

Partially - data on relative soil nutrient 

content carbon can help determine soil 

There are 5 tools available to 

adequately model the impact 

There are climatic and soil 

data, including the nitrogen for erosion 

protection

for long term changes in soil 

management (introduction or 

removal of cover cropping into 

the rotation) only to calculate 

the changes to longer term 

carbon stocks (i.e. carbon 

sequestration).

b) Yes - users can compare their 

results with alternative 

scenarios. 

b) n/a related to the introduction or removal of 

perennial forages, alfalfa and tame hay into 

the rotation.

b) No - users can compare their results with 

alternative scenarios, but to do so, they 

need to create a new project and compare 

the reports provided.

conservation practices such as 

conservation cover.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

input data on the last perennial crop 

in the rotation to measure GHG 

emissions. 

b) Yes - users can compare scenarios 

directly in the tool.

b) n/a b) n/a impact related to the 

introduction of vegetative 

cover crops after harvesting the 

main crop.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

b) n/a for the nitrogen fixed from 

the introduction of cover 

crops, but does not model 

the related impacts.

b) No - users can compare 

their results with alternative 

scenarios, but to do so, they 

need to save the results of 

the base scenario and then 

change the inputs to generate 

new results.

model the benefits related to the 

use of cover crops. Currently, the 

tool was only tested for a specific 

case study and was able to assess 

the impacts of a "crop grown 

primarily for the protection and 

enrichment of the soil" (on 

watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

cover crops as a best practice in 

environmental integrity.  This practice is 

considered beneficial for the soil 

structure, soil organic matter content 

and soil biological activity and soil 

health in general.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

b) n/a to calculate GHG emissions from soil carbon 

management (i.e. useful for IPCC Tier 2 or 

Tier 3 approaches)

nitrogen budget (nitrogen inputs and 

nitrogen outputs) that can be used to 

determine the GHG emissions of the 

baseline scenario.

nutrient needs of the soil for the relevant 

ecozones, ecoregions or ecodistricts to 

evaluate the mineralized nitrogen that 

can be used by cover crops as well as 

nitrous oxide emissions.

content carbon can help determine soil 

organic matter before the introduction 

of the BMP. The Residual Soil Nitrogen 

indicator can help assessing the 

"efficiency of N use by estimating the 

amount of N remaining in the top 60 cm 

of soil at the end of the cropping 

season".

adequately model the impact 

of this BMP. There is one tool 

that only accounts for soil 

management for long-term 

carbon stocks. There is 

another tool that accounts 

for the nitrogen fixed by 

cover crops, but does not 

model the related impacts. 

There is one practice-based 

tool that includes this BMP in 

its assessment of current 

practices. There are 4 tools 

data, including the nitrogen 

budget and residual soil 

nitrogen, specific to Alberta 

available can be used to 

calculate GHG emissions of 

the baseline scenario, 

before the implementation 

of the BMP. Soil data can 

be help determine the 

nutrient needs of the soil 

for the evaluation of 

mineralized nitrogen that 

can be used by cover crops. can thus compare their current practices 

with BMPs presented in the tool.

practices. There are 4 tools 

that allow users to compare 

directly the impacts of their 

current practices with the 

can be used by cover crops. 

10 - fertilizer 

application - rate

fertilizer rate to 

match nutrient 

supply (considering 

all sources) with 

crop requirements

a) Yes - the tool can model  

emissions related to fertilizer 

application based on the 

application rate of default 

fertilizers or user-defined 

fertilizers.

b) Yes - users can compare their 

results with alternative 

scenarios. 

a) Yes - the tool can model emissions 

related to fertilizer application based on 

the application rate of default fertilizers 

already defined in the tool or adapted by 

users. 

b) Yes - users can compare their results 

with alternative scenarios.

a) Yes - the tool can model emissions 

related to fertilizer application based on the 

N and P fertilization rates (already defined 

in the tool or adapted by users) .

b) No - users can compare their results with 

alternative scenarios, but to do so, they 

need to create a new project and compare 

the reports provided.

a) Partially - the tool can model 

emissions related to fertilizer application 

based on N, P and K fertilization rates 

already defined in the tool. Specific 

fertilizer formulations cannot be 

modelled.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

a) Yes - the tool can model emissions 

related to fertilizer application based 

on the fertilization rates (N, P, K, S, 

and micronutrients) defined by users .

b) Yes - users can compare scenarios 

directly in the tool.

a) No

b) n/a

a) No

b) n/a

a) Partially - the tool can model 

emissions related to fertilizer 

application rate based on 

fertilizers already defined in the 

tool. The only parameters that 

can be modified are the the 

amount applied as well as NO3-

N, PO4-P, org-N and org-P 

fractions.

b) Yes - users can compare a 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to 

nutrient management. Currently, 

the tool was only tested for a 

specific case study and was able to 

assess the impacts of fertilization 

application rate (on watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

a) Yes - the tool includes optimized 

fertilizer application rates as a best 

practice in environmental integrity. 

Optimized fertilizer application rates are 

considered beneficial to air pollution 

prevention.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

compare the reports provided. However, 

a) No

b) n/a

Partially - specific climatic data can be used 

to calculate GHG emissions from fertilizer 

application (i.e. useful for IPCC Tier 2 or Tier 

3 approaches)

Partially - data on water quality can be used 

to determine the nutrient, salts, metals and 

pathogens levels before the implementation 

of the BMP.

Partially - data on water quality 

can be used to determine the 

nutrients levels before the 

implementation of the BMP.

Partially - data on nitrogen and 

phosphorus present in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

Partially - soil data could help 

determine nutrient needs.

Partially - data on phosphorus 

concentration in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

Partially - the study provides data on the 

nitrogen budget (nitrogen inputs and 

nitrogen outputs, including fertilizer 

nitrogen input) that can be used to 

determine the GHG emissions of the 

baseline scenario.

Partially - soil data can help determine the 

nutrient needs of the soil for the relevant 

ecozones, ecoregions or ecodistricts to 

evaluate nitrous oxide emissions from 

fertilizer application.

Partially - data on relative soil nutrient 

content carbon can help determine soil 

organic matter before the introduction 

of the BMP. The Residual Soil Nitrogen 

indicator can help assessing the 

"efficiency of N use by estimating the 

amount of N remaining in the top 60 cm 

of soil at the end of the cropping 

season".

There are 5 tools available to 

adequately model the impact 

of this BMP. However, there 

are 2 tools that can only 

model fertilizers that are 

already defined in their 

datasets. There are 2 tools 

that only focusses on the 

impacts on water quality 

while the others all account 

There are specific data at 

the ecodistrict and 

provincial level on soil 

nutrient content (e.g. 

nitrogen budget) and 

climatic data that can be 

useful for the calculation of 

nitrous oxide emissions. 

There are also data on 

nitrogen and phosphorus scenario and then change the inputs to 

generate new results.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

scenarios and identify the best 

scenario.

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

with BMPs presented in the tool.

while the others all account 

for GHG emissions related to 

this BMP. There is one 

practice-based tool that 

includes this BMP in its 

assessment of current 

practices. There are 5 tools 

that allow users to compare 

nitrogen and phosphorus 

present in watersheds that 

can be included in the 

calculation of the nutrient 

levels before the 

implementation of the 

BMP. 

11 - fertilizer 

application - timing

fertilizer application 

is timed so that 

nutrients will be 

available when crop 

demand is high

a) No

b) n/a

a) No

b) n/a

a) No. However, this aspect has been 

identified as a possible improvement for a 

future version of the tool.

b) n/a

a) Yes - the tool can model emissions 

related to fertilizer application timing (at 

anhydrous application, pre-planting, at 

planting, post-planting, with irrigation, 

with/on cover crop, with planter).

b) No - users can compare their results 

a) Yes - the tool can model emissions 

related to fertilizer application timing 

(pre-seed, with seed or post seeding) .

b) Yes - users can compare scenarios 

directly in the tool.

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model 

emissions related to fertilizer 

application timing (exact date - 

year/month/day).

b) Yes - users can compare a 

baseline scenario with an 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to 

nutrient management. Currently, 

the tool was only tested for a 

specific case study and was able to 

assess the impacts of fertilization 

a) Yes - the tool includes improved 

fertilizer application timing as a best 

practice in environmental integrity. 

Improved fertilizer application timing is 

considered beneficial to GHG mitigation.

b)  No - users can compare their results 

a) No

b) n/a

Partially - specific climatic data can be used 

to calculate GHG emissions from fertilizer 

application (i.e. useful for IPCC Tier 2 or Tier 

3 approaches)

Partially - data on water quality can be used to 

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

the BMP.

Partially - data on water quality can 

be used to determine the nutrients 

levels before the implementation of 

the BMP.

Partially - data on nitrogen and phosphorus 

present in watersheds can be used to 

determine the nutrient levels before the 

implementation of the BMP.

No Partially - data on phosphorus 

concentration in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

No No No There are 4 tools available to 

adequately model the impact 

of this BMP. There is only one 

tool that request the exact 

date of application, while the 

other tools request a less 

There are climatic data 

specific to Alberta available 

can be used to calculate 

GHG emissions. Data on 

nutrients (e.g. nitrogen and 

phosphorus) b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

baseline scenario with an 

alternative scenario directly in 

the tool.

assess the impacts of fertilization 

application timing (on 

watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

with BMPs presented in the tool.

other tools request a less 

precise date (e.g. pre-seed, 

with seed or post seeding). 

There is one practice-based 

tool that includes this BMP in 

its assessment of current 

practices. There are 3 tools 

that allow users to compare 

directly the impacts of their 

current practices with the 

ones resulting from the 

implementation of the BMP.

phosphorus) 

concentrations in 

watersheds in Alberta can 

also be used to determine 

the nutrient levels before 

the implementation of the 

BMP.

12 - fertilizer 

application - 

fertilizer is placed 

where the crop can 

a) Yes - the tool can model  

emissions related to fertilizer 

a) No

b) n/a

a) No. However, this aspect has been 

identified as a possible improvement for a 

a) Yes - the tool can model emissions 

related to fertilizer application based on 

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to 

a) No

b) n/a

a) No

b) n/a

Partially - specific climatic data can be used to 

calculate GHG emissions from fertilizer 

application (i.e. useful for IPCC Tier 2 or Tier 3 

Partially - data on water quality can be used to 

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

Partially - data on water quality can 

be used to determine the nutrients 

levels before the implementation of 

Partially - data on nitrogen and phosphorus 

present in watersheds can be used to 

determine the nutrient levels before the 

No No No No No There are 3 tools available to 

adequately model the impact 

There are climatic data 

specific to Alberta available application - 

placement

where the crop can 

access nutrients 

most effectively

emissions related to fertilizer 

application based on the 

application method of default 

fertilizers or user-defined 

fertilizers.

b) Yes - users can compare their 

results with alternative 

scenarios. 

b) n/a identified as a possible improvement for a 

future version of the tool.

b) n/a

related to fertilizer application based on 

the dominant application method.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

b) n/a b) n/a b) n/a b) n/a b) n/a b) n/a model the benefits related to 

nutrient management. Currently, 

the tool was only tested for a 

specific case study and was able to 

assess the impacts of fertilization 

application placement (on 

watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

b) n/a b) n/a calculate GHG emissions from fertilizer 

application (i.e. useful for IPCC Tier 2 or Tier 3 

approaches)

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

the BMP.

be used to determine the nutrients 

levels before the implementation of 

the BMP.

present in watersheds can be used to 

determine the nutrient levels before the 

implementation of the BMP.

adequately model the impact 

of this BMP. There is one tool 

that may include this BMP in 

a future version. There are 2 

tools that allow users to 

compare directly the impacts 

of their current practices with 

the ones resulting from the 

implementation of the BMP.

specific to Alberta available 

can be used to calculate 

GHG emissions. Data on 

nutrients (e.g. nitrogen and 

phosphorus) 

concentrations in water 

bodies in Alberta can also 

be used to determine the 

nutrient levels before the 

implementation of the 

BMP.

16 - setback distance 

for manure 

application in 

proximity to water 

bodies

a setback distance is 

implemented 

between manure 

application and 

water bodies

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Potentially yes - the tool should 

be able to model the benefits 

related to the implementation of a 

setback distance between manure 

application and water bodies. 

Currently, the tool was only tested 

for a specific case study and did 

not assess these impacts on the 

watershed.

b) Yes - the tool allows users to 

a) No

b) n/a

a) Yes - the tool requires users to provide information on the setback 

distances for water bodies in order to assess their current practices 

according to identified BMPs and benchmark themselves with other 

producers in Canada and in the province. Setting a large setback 

distance can have potential benefits on water quality. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

No Partially - data on water quality can be used to 

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

the BMP.

Partially - data on water quality can 

be used to determine the nutrients 

levels before the implementation of 

the BMP.

Partially - data on nitrogen and phosphorus 

present in watersheds can be used to 

determine the nutrient levels before the 

implementation of the BMP.

Partially - data on groundwater 

quality can be used to determine 

the nutrients levels before the 

implementation of the BMP.

Partially - data on phosphorus 

concentration in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

No No No There is potentially one tool 

that can model the impact of 

this BMP, but it has not been 

tested in the case study. 

There is one practice-based 

tool that includes this BMP in 

its assessment of current 

practices. There is only one 

tool that can potentially 

allow users to compare 

Data on nutrients (e.g. 

nitrogen and phosphorus) 

concentrations in water 

bodies in Alberta can be 

used to determine the 

nutrient levels before the 

implementation of the 

BMP.

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

allow users to compare 

directly the impacts of their 

current practices with the 

ones resulting from the 

implementation of the BMP.

1 - siting - distance to 

nearest surface water 

body

maximise distance 

between livestock 

yard and nearest 

surface water body

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Potentially yes - the tool should 

be able to model the benefits 

related to the maximization of the 

distance between livestock yards 

and water bodies. Currently, the 

tool was only tested for a specific 

case study and did not assess these 

a) Yes - the tool includes grazing and 

pastrure management (e.g. "keeping 

livestock out of sensitive/degraded 

areas, providing alternative sources of 

water and shade and promoting re-

vegeation of ranges, pastures and 

riparian zones") as a best practice in 

a) No

b) n/a

No Partially - data on water quality can be used to 

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

the BMP.

Partially - data on water quality can 

be used to determine the nutrients 

levels before the implementation of 

the BMP.

Partially - data on nitrogen and phosphorus 

present in watersheds can be used to 

determine the nutrient levels before the 

implementation of the BMP.

No Partially - data on phosphorus 

concentration in watersheds can be 

used to determine the nutrient levels 

before the implementation of the BMP.

No No No There is potentially one tool 

that can model the impact of 

this BMP, but it has not been 

tested in the case study. 

There is one practice-based 

tool that includes this BMP in 

its assessment of current 

Data on nutrients (e.g. 

nitrogen and phosphorus) 

concentrations in water 

bodies in Alberta can be 

used to determine the 

nutrient levels before the 

implementation of the case study and did not assess these 

impacts on the watershed.

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

riparian zones") as a best practice in 

environmental integrity. These practices 

are considered beneficial to water 

pollution prevention.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

its assessment of current 

practices. There is only one 

tool that can potentially 

allow users to compare 

directly the impacts of their 

current practices with the 

ones resulting from the 

implementation of the BMP.

implementation of the 

BMP.

2 - run-on control run-on water is 

diverted away from 

livestock pens or 

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

No No No No No No No No No There is no tool available to 

account for the benefits of 

this BMP.

There is no data available 

to account for the benefits 

of this BMP.livestock pens or 

corrals

this BMP. of this BMP.

3 - run-off control runoff from 

livestock yards is 

prevented from 

leaving the property 

OR runoff is 

directed to a 

constructed runoff 

management facility 

(catch basin, 

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model the impact of 

conservation practices such as sediment 

basin, water and sediment control basin, 

grass waterway, contour buffer strip, 

filter strip.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model the 

impact of having a wetland or 

pond to retain the runoff from 

upland field, as well as a 

riparian forest buffer, a filter 

strip, a waterway as well as a 

contour buffer. The tool can 

also model other practices such 

as implementing a terrace 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to run-

off control. Currently, the tool was 

only tested for a specific case study 

and was able to assess the impacts 

of water and sediment control 

basins (on watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

a) No

b) n/a

a) No

b) n/a

No Partially - data on water quality can be used to 

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

the BMP.

Partially - data on water quality can 

be used to determine the nutrients 

levels before the implementation of 

the BMP.

Partially - data on nitrogen and phosphorus 

present in watersheds can be used to 

determine the nutrient levels before the 

implementation of the BMP.

Partially - data on groundwater quality 

can be used to determine the nutrients 

levels before the implementation of the 

BMP.

Partially - data on phosphorus concentration 

in watersheds can be used to determine the 

nutrient levels before the implementation of 

the BMP.

No No No There are 3 tools available to 

adequately model the impact 

of this BMP. The range of 

runoff control practices is 

variable between the tools. 

There are 2 tools that allow 

users to compare directly the 

impacts of their current 

practices with the ones 

Data on nutrients (e.g. 

nitrogen and phosphorus) 

concentrations in water 

bodies in Alberta can be 

used to determine the 

nutrient levels before the 

implementation of the 

BMP.

(catch basin, 

wetland)

scenario and then change the inputs to 

generate new results.

as implementing a terrace 

system.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

compare multiple alternative 

scenarios and identify the best 

scenario.

practices with the ones 

resulting from the 

implementation of the BMP.

4 - catch basin 

management

catch basin capacity 

to hold all upslope 

runoff is maintained

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model the impact of 

conservation practices such as water and 

sediment control basin.

b) No - users can compare their results 

with alternative scenarios, but to do so, 

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model the 

impact of having a wetland or 

pond to retain the runoff from 

upland field. 

b) Yes - users can compare a 

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool should be able to 

model the benefits related to the 

implementation of catch basin 

management. Currently, the tool 

was only tested for a specific case 

a) No

b) n/a

a) No

b) n/a

No Partially - data on water quality can be used to 

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

the BMP.

Partially - data on water quality can 

be used to determine the nutrients 

levels before the implementation of 

the BMP.

Partially - data on nitrogen and phosphorus 

present in watersheds can be used to 

determine the nutrient levels before the 

implementation of the BMP.

Partially - data on groundwater quality 

can be used to determine the nutrients 

levels before the implementation of the 

BMP.

Partially - data on phosphorus concentration 

in watersheds can be used to determine the 

nutrient levels before the implementation of 

the BMP.

No No No There are 3 tools available to 

adequately model the impact 

of this BMP. There are 2 tools 

that allow users to compare 

directly the impacts of their 

Data on nutrients (e.g. 

nitrogen and phosphorus) 

concentrations in water 

bodies in Alberta can be 

used to determine the with alternative scenarios, but to do so, 

they need to save the results of the base 

scenario and then change the inputs to 

generate new results.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

was only tested for a specific case 

study and was able to assess the 

impacts of water and sediment 

control basins (on watersheds).

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

directly the impacts of their 

current practices with the 

ones resulting from the 

implementation of the BMP.

used to determine the 

nutrient levels before the 

implementation of the 

BMP.

29 - manage livestock  livestock access to a) No a) No a) No a) No a) No a) No a) No a) Yes - the tool can model the a) No a) No a) Potentially yes - the tool should a) Yes - the tool includes grazing and a) Yes - the tool requires users to provide information on the cattle No Partially - data on water quality can be used to Partially - data on water quality Partially - data on nitrogen and phosphorus No Partially - data on phosphorus concentration No No No There is one tool available to Data on nutrients (e.g. 29 - manage livestock  

access to water 

bodies and riparian 

areas (e.g. provide 

off-site watering)

livestock access to 

water bodies and 

riparian areas is 

prevented or limited

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) No

b) n/a

a) Yes - the tool can model the 

variation in direct nutrient 

deposition in streams related 

to stream fencing (livestock 

access control) by requesting 

users to provide data on the 

"number of animals in the 

stream, the daily amounts of 

manure produced by the 

selected animal, and the time 

and days of a year the animals 

stay in stream".

b) Yes - users can compare a 

a) No

b) n/a

a) No

b) n/a

a) Potentially yes - the tool should 

be able to model the benefits 

related to the management of 

livestock access to water bodies 

and riparian areas. Currently, the 

tool was only tested for a specific 

case study and did not assess these 

impacts on the watershed.

b) Yes - the tool allows users to 

compare multiple alternative 

scenarios and identify the best 

scenario.

a) Yes - the tool includes grazing and 

pastrure management (e.g. "keeping 

livestock out of sensitive/degraded 

areas, providing alternative sources of 

water" and "use of mobile livestock 

dipping facilities with a sealed drainage 

and collection system") as best practices 

in environmental integrity. These 

practices are considered beneficial to 

water pollution prevention.

b)  No - users can compare their results 

with alternative scenarios, but to do so, 

they need to create a new project and 

a) Yes - the tool requires users to provide information on the cattle 

access to watercourses in order to assess their current practices 

according to identified BMPs and benchmark themselves with other 

producers in Canada and in the province. The use of alternative 

watering systems and salt and shades locations away from 

watercourses can have potential benefits on water quality. 

b)  No - users can compare their results with alternative scenarios, but 

to do so, they need to create a new project and compare the reports 

provided.

No Partially - data on water quality can be used to 

determine the nutrient, salts, metals and 

pathogens levels before the implementation of 

the BMP.

Partially - data on water quality 

can be used to determine the 

nutrients levels before the 

implementation of the BMP.

Partially - data on nitrogen and phosphorus 

present in watersheds can be used to 

determine the nutrient levels before the 

implementation of the BMP.

No Partially - data on phosphorus concentration 

in watersheds can be used to determine the 

nutrient levels before the implementation of 

the BMP.

No No No There is one tool available to 

adequately model the impact 

of this BMP. There is 

potentially one tool that can 

model the impact of this 

BMP, but it has not been 

tested in the case study. 

There are 2 practice-based 

tools that include this BMP in 

its assessment of current 

practices. There are 2 tools 

that can potentially allow 

users to compare directly the 

Data on nutrients (e.g. 

nitrogen and phosphorus) 

concentrations in water 

bodies in Alberta can be 

used to determine the 

nutrient levels before the 

implementation of the 

BMP.

b) Yes - users can compare a 

baseline scenario with an 

alternative scenario directly in 

the tool.

they need to create a new project and 

compare the reports provided. However, 

the tool already provides a rating to 

practices that users can pick from. Users 

can thus compare their current practices 

users to compare directly the 

impacts of their current 

practices with the ones 

resulting from the 

implementation of the BMP.


