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Regional Municipality of Durham

• Durham Region lies just east of Toronto in the Golden 
Horseshoe

• Eight area municipalities: Pickering, Ajax, Whitby, 
Oshawa, Clarington, Uxbridge, Scugog, and Brock

• 2500 km2 / 960 miles2

• Approximately 604,000 residents
• The southern part of Durham has experienced rapid 

growth of its residential, industrial and commercial 
sectors in the past decade

• North Durham is predominantly rural with a thriving 
agricultural sector and the environmentally important 
Oak Ridges Moraine



Region of Durham
Wastewater Systems

• Estimated 2007 sanitary service population:

Urban areas – 548,000

Rural areas – 56,000

• 11 wastewater treatment facilities:

8 mechanical plants

6 produce anaerobically digested biosolids
2 produce aerobically digested biosolids

3 lagoon systems





Biosolids Management 
Program

• Biosolids production:

2006
total - 195,000 m3

on land – 40,000 m3

21% of total volume

2007
estimated total – 204,000 m3

on land – 64,000 m3

31% of total volume



Historical Perspective

1983 - award of biosolids haulage and land application contract
- contract administration and program oversight provided by 

Region staff on a ‘part-time’ basis
- first sketched site maps and site documentation

1989 - creation of full time position dedicated exclusively to biosolids 
program

2000 - contract renewed for additional five year period
2001 to 2003 - introduction of Best Management Practices

- GPS utilized to verify application areas and rates
- introduction of electronic mapping and GIS

2003 - second full time position added to program
- development of standard operating procedures

2003/2004 - proposal to amend existing contract
2004 - Biosolids Master Plan
2005 - RFP/award of contract

- NMS for Harmony Creek WPCP



RFP Award Process

Objectives

To award a quality-based contract through a 
competitive process:

• Select the best contractor based upon 
developed parameters

• Utilize a timely, streamlined process that is 
transparent and defensible

• Exceed the minimum regulatory 
requirements and enhance the BMP-based 
biosolids program



RFP Award Process

1. Retain qualified consultant
2. Meet with MOE
3. Develop contractor interest
4. Council and Works Committee communications
5. RFP preparation
6. Mandatory Bidder’s Meeting
7. RFP evaluation
8. Contract negotiations and award



RFP Award Process 

RFP Preparation

• Team-based approach: technical,
operations, financial and legal

• Draw on experience of other municipalities
• Existing documents: technical scope of work 

and purchasing RFP template
• Enhanced BMP’s (communications, application 

rates, record keeping, calibration)
• Legal and administrative issues (insurance, 

performance bonds, fixed price contract)
• Evaluation criteria



RFP Award Process

Proposal Evaluation

• two-step approach using previously 
developed evaluation criteria:

Independent technical 
evaluation
Workshop to select preferred 
proponent



RFP Award Process

Contract Negotiations and Award

• minimal technical discussions
• no substantial cost discussion
• contractual language, billing practices, 

indemnification and insurance
• timelines



Best Management Practices Overview
(Program Fundamentals and Field Operations)

• Procedures/Checklists
Standardized procedures for loading, 
sampling and billing at all 8 WPCPs
Standardized procedures for field 
operations

• GIS
• GPS
• Biosolids Sampling and Analysis
• Monitoring
• Communications



Program 
Fundamentals:

Sample Procedure

Durham Region Plant Operations Division  IMS WI MANUAL IMS-EM WI – WBP-04 
Title: Biosolids Sampling 
Approved by:  John Thompson Date: May 26, 2006 Revision: 1 Page 1 of 3 

 
BIOSOLIDS SAMPLING 
 
DESCRIPTION: 
In order to ensure that biosolids, being land applied or blended at the centralized 
storage, meet requirements outlined in the relevant legislation and to keep records of 
biosolids characteristics, the following procedure must always be followed when taking 
samples for laboratory analysis. 
 
SAFETY EQUIPMENT: 
Employees shall wear gloves while sampling liquid biosolids. 
 
PROCEDURE: 
 

Corbett Creek and Harmony Creek WPCPs  
• Drivers of haulage vehicles collect a grab sample from each load and pour into 

designated covered container provided at the loading station.  Containers are to 
be placed in the refrigerator. Plant Operations staff combine samples for the 
mixed composite.  Individual containers can be rinsed and used again. 

• A grab sample is collected daily by Plant Operations staff, once per 24 hour 
period (Mon to Fri), from the mixed composite of all samples taken for the period 
and analyzed for Total Solids.   

• An additional sample is also collected weekly from the mixed composite by Plant 
Operations staff, a General Sample Submission Form is completed and the form 
and sample are submitted to the Regional Environmental Lab (REL) for analysis.

• The container should be emptied after lab samples are taken from the composite
• Parameters to be analyzed at the REL include: 

- Total kjeldahl nitrogen 
- Ammonia and ammonium nitrogen 
- Nitrate and nitrite nitrogen 
- Total phosphorous 
- Total solids 
- Total volatile solids 
- Regulated metals and Potassium 
- E.Coli 

 
Port Darlington and Newcastle WPCPs  
• Plant Operations staff collect a representative grab sample from loading pipe 2 

times per month and submit to REL. 
• Parameters to be analyzed at the REL include: 

- Total kjeldahl nitrogen 
- Ammonia and ammonium nitrogen 
- Nitrate and nitrite nitrogen 
- Total phosphorous 
- Total solids 
- Total volatile solids 
- Regulated metals and Potassium 
- E.Coli 

 



Program Fundamentals:

Quality Database

THE REGIONAL MUNICIPALITY OF DURHAM - WORKS DEPARTMENT
Corbett Creek WPCP Biosolids Quality - Running Average (4 most recent samples)

Compliance Values        8 t/ha 34 2,800 340 1,700 1,100 94 420 4,200 11 170 34 20,000,000
            

Sample 
Start Date

4- 
Sample 

End Date

Total 
Solids 
(mg/L)

TKN 
(mg/L)

NH3 + 
NH4

(mg/L)

NO3- + 
NO2-

(mg/L)

Organic 
N

(mg/L)

Total P 
(mg/L)

K 
(mg/L)

Cd 
(mg/kg)

Cr 
(mg/kg)

Co
(mg/kg)

Cu
(mg/kg)

Pb
(mg/kg)

Mo
(mg/kg)

Ni
(mg/kg)

Zn
(mg/kg)

Hg
(mg/kg)

As
(mg/kg)

Se
(mg/kg)

E.coli 
(CFU/gm 

dry 
weight)

10-Jan-07 29-Jan-07 44,000 2,055 653 0.4 1,403 1,253 67.4 2.775 62.419 3.976 437.575 43.186 8.459 97.996 841.598 0.534 2.755 0.034 321
15-Jan-07 07-Feb-07 37,100 1,885 650 0.4 1,235 1,150 70.9 3.139 62.216 3.951 479.631 43.330 8.553 97.885 839.649 0.714 2.832 0.040 870
24-Jan-07 12-Feb-07 38,075 2,093 633 0.4 1,460 1,233 75.6 3.275 56.837 3.461 485.997 38.828 7.765 88.950 771.589 0.810 2.833 0.034 917
29-Jan-07 21-Feb-07 39,250 2,113 637 0.4 1,476 1,223 79.3 4.190 56.737 3.138 497.601 36.741 7.769 86.713 774.100 0.770 3.056 0.040 843
07-Feb-07 26-Feb-07 41,425 2,263 635 0.45 1,627 1,300 83.9 5.222 57.047 3.058 511.633 35.021 7.598 86.346 786.424 0.909 3.686 0.044 1,141
12-Feb-07 07-Mar-07 41,325 2,298 640 0.45 1,658 1,303 81.3 4.885 58.865 3.039 493.571 34.333 7.693 91.869 827.614 0.904 3.792 0.044 1,145
21-Feb-07 12-Mar-07 42,000 2,378 664 0.45 1,714 1,300 80.0 4.685 63.762 3.153 497.512 35.653 8.156 101.265 897.174 0.778 3.768 0.049 535
26-Feb-07 10-Apr-07 44,700 2,575 678 0.475 1,898 1,445 82.9 4.548 68.907 3.213 517.853 35.786 8.193 107.272 941.064 0.970 3.604 0.046 428
07-Mar-07 18-Apr-07 43,350 2,483 697 0.4 1,785 1,490 82.7 3.140 71.270 3.195 525.000 35.824 8.089 111.610 963.463 0.869 3.499 0.041 310
12-Mar-07 23-Apr-07 45,650 2,490 716 0.425 1,774 1,535 86.9 2.849 73.692 3.138 547.273 35.138 7.765 113.189 985.469 0.911 4.340 0.032 223
10-Apr-07 30-Apr-07 44,650 2,415 716 0.425 1,699 1,475 89.3 2.504 73.795 3.125 553.802 35.125 7.366 112.497 994.257 1.000 5.114 0.028 452
18-Apr-07 09-May-07 40,450 2,110 684 0.4 1,426 1,350 86.7 2.544 71.641 3.037 528.132 36.911 7.326 106.849 961.266 0.930 5.355 0.025 891
23-Apr-07 14-May-07 40,350 2,125 685 0.4 1,440 1,283 88.1 3.784 73.422 3.128 520.614 37.318 7.981 107.712 973.989 0.936 5.241 0.025 1,301
30-Apr-07 23-May-07 37,175 2,120 666 0.4 1,455 1,263 88.4 4.425 74.129 3.155 510.134 38.825 8.454 107.174 972.659 0.896 5.115 0.036 3,756
09-May-07 11-Jun-07 33,100 1,993 612 0.45 1,380 1,183 83.6 4.163 68.954 2.416 493.288 33.969 6.792 99.769 941.906 0.801 3.763 0.047 4,450
14-May-07 25-Jun-07 35,975 2,093 603 0.45 1,490 1,228 82.5 2.767 68.269 2.529 513.707 33.413 6.867 103.461 956.236 0.746 2.720 0.051 1,306
23-May-07 09-Jul-07 39,050 2,238 611 0.525 1,626 1,370 83.9 1.961 65.898 2.467 508.210 34.114 6.618 100.092 920.456 0.754 2.279 0.054 984
11-Jun-07 18-Jul-07 36,450 2,043 601 0.525 1,442 1,212 81.3 1.757 65.512 2.547 509.823 34.185 7.111 98.642 906.668 0.615 1.737 0.062 412
25-Jun-07 23-Jul-07 40,550 2,333 662 0.625 1,671 1,395 87.5 2.462 73.842 3.507 535.582 40.213 9.462 106.800 935.816 0.813 2.474 0.056 368
09-Jul-07 30-Jul-07 40,350 2,413 704 0.625 1,709 1,417 88.3 2.924 72.155 3.453 511.005 38.145 9.445 102.043 895.730 0.787 2.826 0.056 1,591
18-Jul-07 08-Aug-07 36,075 2,208 703 0.55 1,505 1,242 82.6 3.240 71.369 3.475 518.030 38.126 9.562 99.958 891.420 0.814 3.164 0.054 559
23-Jul-07 13-Aug-07 35,300 2,215 669 0.55 1,547 1,238 78.6 3.557 69.058 3.614 503.458 35.053 9.335 92.001 852.835 0.887 3.605 0.044 1,741
30-Jul-07 22-Aug-07 34,675 2,113 665 0.4 1,447 1,176 77.3 3.542 66.660 3.550 493.200 33.874 9.703 87.751 840.233 0.715 3.517 0.045 1,181
08-Aug-07 27-Aug-07 35,925 2,165 667 0.4 1,498 1,196 80.8 3.708 70.582 3.857 522.299 35.598 10.877 90.888 892.052 0.700 4.011 0.043 630
13-Aug-07 05-Sep-07 41,075 2,290 661 0.4 1,630 1,301 82.7 3.247 69.558 3.924 500.032 33.360 11.215 85.924 862.121 0.594 3.250 0.045 559
22-Aug-07 10-Sep-07 46,200 2,433 722 0.4 1,711 1,416 88.9 2.986 74.273 4.114 529.077 35.398 11.930 93.177 918.399 0.763 3.119 0.044 153
27-Aug-07 19-Sep-07 43,025 2,270 706 0.400 1,564 1,296 85.4 2.979 75.224 4.274 528.481 34.978 11.901 93.432 915.476 0.722 3.008 0.041 118
05-Sep-07 24-Sep-07 38,500 2,030 675 0.4 1,355 1,119 78.7 2.833 72.038 4.392 505.979 32.010 11.265 90.060 864.660 0.688 2.405 0.039 56
10-Sep-07 10-Oct-07 31,800 1,848 625 0.4 1,223 942 74.925 2.826 68.629 4.587 489.951 27.790 10.979 90.925 847.100 0.889 2.467 0.047 371
19-Sep-07 24-Oct-07 31,025 1,943 593 0.45 1,350 968 71.000 2.854 65.606 4.728 471.537 24.037 10.758 91.815 830.040 0.688 1.842 0.048 381

 



Field Operations

• Joint pre-approval
inspections with MOE

• Mapping (GIS)
Accurate
Facilitates gathering of
data for site C. of A.
applications (i.e.
ownership data, soil
hydrologic group, etc.)
Facilitates interpretation
by field staff at time of
spreading
Improves credibility



Field Operations:

Agronomically-based application rate
             Maximum Application Rate Worksheet

Section 1

Site (MOE No.):  Farmer:
Location: Conc.: ______Lot:  _________ Municipality:

    Field No. :  Section (attach map):

Section 2   Y / N   Y / N

Ownership Confirmed:                 Date: Verify Site Map:
  Y / N Concerns:

Site Inspected:           Date:
Concerns:

Section 3

Dates of previous application(s): 
Imperial Metric

Application Area (ac): x 0.4  =                  Application Area (ha):
Total Volume Applied (gal): x 4.5  =             Total volume applied (L):

Total Solids Applied (lbs/ac): x 1.12  =      Total Solids Applied (kg/ha):
Total Nitrogen Applied (lbs/ac): x 1.12  =  Total Nitrogen Applied (kg/ha):

Section 4
Soil Analysis: Check Box  ( √ ) Phosphorus   _______________ ppm

pH > 6.0          Y / N
 Any Restrictions  

  If yes, explain: 

Section 5
Maximum Metal Loadings / 5 yrs Exceeded:    Y  /  N

If yes, biosolids application is not allowed

Section 6 Biosolids Analysis:

WPCP Date of Analysis
Analysis        

mg/L

Imperial 
(mg/Lx0.01005) 

lbs/1000gal

Metric            
(mg/L / 1000)     

kg/m3
TKN

Inorganic N*
Organic N**

Available N***
Total 

Phosphorus 
(P)

Total 
Phosphate 

(P2O5)          
(Tot. P x 2.29)

Total 
Potassium (K)
Total Potash 

(K20)           
(Tot. K x 1.29)
Total Solids

*Inorganic nitrogen NH3 + NH4 + NO2
- + NO3

-

**Organic N = TKN - NH3

***Available N = Inorganic + 30% Organic

Section 7
  PART A: Maximum Rate of Application for Inorganic Nitrogen (135kg/ha) =120 lbs/ac

Total Applied Inorganic N (previous application) = kg/ha

  PART C:        Y / N

Constraints to application on Schedule 'B'
If yes explain

Maximum Rate of Application (re: constraint(s) on Schedule 'B') gal/ac
m3/ha

 
  PART D:    

Crop to be grown  

OMAFRA Fertilizer Recommendation (Publication No. 811)

Field Conditions: bare soil / crop residue / cover crop / standing crop

Other Conditions:

Section 8

Maximum Allowable Rate gal/ac
(Lowest Rate from any of Parts A to C) m3/ha

Recommended Rate gal/ac
(see notes for explanation) m3/ha

Section 9
Total Volume Applied At Recommended Rate (Section 8)

X ac        = gallons

x ha        = m3

(Maximum Allow able
Rate - Section 8)

Fertilizer Equivalents
(re: recommended application rate)

(lbs/1,000 ga (kg/m3) (lbs/ac) (kg/ha)

*Nutrients Applied at Recommended Rate Calculation
(gal/ac or m3/ha) X    lbs/1000gal  /1000  = lbs/ac

(Maximum Allow able kg/m3                     = kg/ha
Rate - Section 8)

Section 10

Notes/Calculations:

Completed by:  Date:

Available P2 O5  (40% of Total)
Total  K2O

Available K2O (90% of Total)
Solids

 Inorganic N
 Organic N

Available N
Total  P2O5

Analysis APPLIED AT
  MAXIMUM RATE*



Field Operations

• Computerized recordkeeping and

tracking system

• Flagging and pre-tilling of spreading

boundaries

• Project signage at every site



Field Operations

• Regular monitoring of field 
operations

• Contractor verifies 
application rates before 
field completed when 
requested by Region

REGIONAL MUNICIPALITY OF DURHAM
BIOSOLIDS MANAGEMENT PROGRAM SITE INSPECTION FORM

Date/Time: 

Farmer/Location:  

MOE No./Durham No.:  

Field No.: Field Status:  completed in progress
Application Method:  If completed, has area of application been verified?
Weather:  yes no

Soil Conditions:  _________________________ Comments:  

Verify Site Map:  yes no comments:  
Verify Application Rate: yes no
Are tile drain outlets monitored?: yes no  

Verify Setbacks:  yes no

 

Other restrictions (i.e. incorporation, application rate, etc.): 

Road Signs: yes no
Program Sign: yes no

Spills, Leaks, Runoff:  

Complaints/Inquiries:  

Comments:

Technician:  ___________________________________________________



Field Operations

• Use of GPS to verify 
application area

• Upload to GIS and 
produce maps for farmer



Field Operations:

Follow-Up Report

• Nutrients applied 
are reported as 
fertilizer 
equivalents

• Package sent to 
farmer includes 
map of area 
applied and 
current soil 
analysis

Site and Application Data

Farm Operator:     
M.O.E. Site Number: Field Number:  

Area Covered:   Date Applied:
Total Amount Applied:  

Application Method:  
 

Nutrient Content  

Analysis  Analysis Concentrations Approximate Approximate
Date mg/L kg/m3 m3/ha kg/ha

Total Kjeldahl Nitrogen (TKN)
Ammonia/Ammonium (NH3/NH4)

Available N (Inorganic1 + 30% Organic N2)3

Total Phosphorous
Applied P2O5  (P * 2.29)
Available Phosphate P2O5 (40% P2O5)3

Total Potassium
Applied Potash K2O (K * 1.2)
Available K2O (90% K2O)3

Solids
1 Inorganic = NH3/NH4

2 Organic N = TKN - Inorganic N
3 Availability based on calculations from OMAF Publications 811and 611.

Weather: Field Conditions:

warm (>25o C) average cool (<10o C) wet dry

Note: Every reasonable attempt has been made to ensure the correctness of the data portrayed.  Quest ions should be directed to Terratec Environmental Ltd (905)432-0954

Report on Biosolids Applied to Agricultural Land



Communications and Public Relations

• Monthly meetings with contractor
• Municipal/neighbour notification
• Field and vehicle signage with contact information
• Council presentations
• Agricultural community activities and associations
• Open houses
• Communications with OMAFRA, MOE, WEAO
• Sewer Use By-law office
• Program brochure
• Region website



Durham Nursery Enhancement Program



QUESTIONS ?


