
THE CORPORATION OF THE CITY OF GRAND FORKS 
AGENDA - COMMITTEE OF THE WHOLE MEETING 

Monday July 21st, 2014, 9:00am 
6641 Industrial Parkway, Meeting Room 

 
 ITEM SUBJECT MATTER RECOMMENDATION 

 
1 CALL TO ORDER   

 
2 COMMITTEE OF THE WHOLE AGENDA   
 
 

 
 Adopt Agenda   

 

July 21st, 2014, Agenda Adoption of Agenda 

 
3 REGISTERED PETITIONS AND 

DELEGATIONS 
  

 
 

 
 Sandy Elzinga 

Delegation - Grand Forks Mural 
Committee.pdf  

 

Mural Committee THAT the Committee of the 
Whole receives the 
presentation from the Mural 
Committee regarding the 
theme for the Mural Project 
and refer to the July 21st 
Regular Meeting for 
discussion and decision. 

 
 

 
 James Wilson 

Delegation - Boundary Country 
Regional Chamber of Commerce 
Highlights 20.pdf  

 

Boundary Country Regional 
Chamber of Commerce 

THAT the Committee of the 
Whole receives the quarterly 
report from James Wilson, 
Executive Director of the 
Boundary Country Regional 
Chamber of Commerce. 

 
 

 
 Urban Systems - Scott Shepherd and 

Peter Gigliotti  
 

Waste Water Strategy and 
Asset Management Program 

Presentation to take place at 
the end of the meeting after a 
short recess. 

 
4 PRESENTATIONS FROM STAFF   
 
 

 
 Monthly Highlight Reports from 

Department Managers 
Building & Bylaw Services.doc 
Chief Financial Officer June 2014.doc 
Development & Engineering.doc 
Operations.doc 
Fire Chief.doc 
Corporate & Community Services.doc  

 

Staff request for Council to 
receive the monthly activity 
report from department 
managers 

THAT the Committee of the 
Whole recommends to 
Council to receive the 
monthly activity reports 

 
 

 
 Chief Financial Officer 

RFD CFO - Community Works Fund 
Agreement 2014-2024.pdf  

 

Community Works Fund 
Agreement 2014-2024 

THAT the Committee of the 
Whole recommends that 
Council authorize the City of 
Grand Forks to enter into the 
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Community Works Fund 
Agreement 2014-2024 with 
the Union of British Columbia 
Municipalities at the Regular 
meeting of July 21st, 2014. 

 
 

 
 Manager of Development and 

Engineering 
RFD Mgr. Dev. & Eng. Serv. - 
Riverside Drive Road Closure.pdf  

 

Riverside Drive Partial Road 
Closure, disposal and 
consolidation with 7330 
Riverside Drive, to alleviate a 
1.8 meter building and 
canopy encroachment onto 
the City's right of way. 

THAT the Committee of the 
Whole recommends to 
Council to approve the 
request to close a 3 meter 
width of that portion of 
Riverside Drive (portion 
building and  sidewalk), by 
the length of the building 
being 24.4 meters, located in 
front of 7330 Riverside Drive 
and direct staff to proceed 
with the statutory 
requirements necessary to 
start and complete the road 
closure and consolidate, with 
that portion of closed road 
measuring 73.2 square 
meters (0.018 acres) and to 
consolidate that portion of 
closed road with property 
legally described as Lot 1, 
District Lot 108 & 339"S", 
S.D.Y.D., Plan 34642, and 
refer it to the July 21st, 2014, 
Regular Meeting for 
consideration. 

 
 

 
 Manager of Development and 

Engineering 
RFD Mgr. Dev. & Eng. Serv. - Royal 
Canadian Legion DVP.pdf  

 

Royal Canadian Legion 
Branch #51 Development 
Variance Permit Application 

THAT the Committee of the 
Whole recommends that 
Council approve the 
development variance permit, 
requesting a setback variance 
from 20 feet to 2 feet, to the 
Royal Canadian Legion 
Branch #51, located at 7353-
6th Street, in order to 
construct a roof over the 
existing outdoor patio area 
and refer it to the July 21st, 
2014 Regular Meeting for 
consideration. 

 
 

 
 Chief Financial Officer 

RFD CFO - Policy 804-A1 Tangible 
Capital Assets.pdf  

 

Policy 804 Tangible Capital 
Asset revision 

THAT the Committee of the 
Whole recommends that 
Council adopt Policy #804-
A1-Tangible Capital Assets at 
the August 18th, 
2014, Regular Meeting of 
Council. 

5 REPORTS AND DISCUSSION   
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6 PROPOSED BYLAWS FOR DISCUSSION   
 
 

 
 Chief Financial Officer 

RFD CFO - Repeal Revitalization 
Bylaws 1780 1881 1912.pdf  

 

Repeal of Bylaws 1780, 1881 
and 1912 

THAT the Committee of the 
Whole recommends that 
Council give first three 
readings to 
repeal Bylaw 1780R, at the 
August 18th, 2014, Regular 
Meeting. 

 
 

 
 

 
 

 THAT the Committee of the 
Whole recommends that 
Council give first three 
readings to repeal Bylaw 
1881R at the August 18th, 
2014, Regular Meeting of 
Council. 

 
 

 
 

 
 

 THAT the Committee of the 
Whole recommends that 
Council give first three 
readings to repeal Bylaw 
1912R at the August 18th, 
2014, Regular Meeting 

 
7 INFORMATION ITEMS   

 
8 CORRESPONDENCE ITEMS   

 
9 LATE ITEMS   

 
10 REPORTS, QUESTIONS AND INQUIRIES 

FROM MEMEBERS OF THE COUNCIL 
(VERBAL) 

  

 
11 QUESTION PERIOD FROM THE PUBLIC    

 
12 SPECIAL PRESENTATION   
 
 

 
 Urban Systems - Peter Gigliotti 

Delegation 2014-06-11-Wastewater 
Treatment Plant Assessment 
Final.pdf  

 

Waste Water Strategy and 
Asset Management Program 
Treatment Plant Assessment 
and Biosolids Management 
Plan 

Receive for Information 

 
 

 
 Urban Systems - Scott Shepherd 

Delegation - 2014-07-21-AM Update 
for Council-formatted.pdf  

 

Asset Management Update Receive for Information 

 
13 ADJOURNMENT    
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To the Mayor and Council: 

Boundary Country Regional Chamber of Commerce report for January to July 

2014: 

 Biz after Biz events  

o Grand Forks of February 19th 2014 (Jay Wayz Floral Art) 

o Rock Creek on April 27th 2014  

o Grand Forks on July 16th 2014 (Neighbours Computers) 

 Ambassador Program 

o 6 volunteers have signed up and participated in the Good Sam event 

 Community Calendar 

o Active and has 4 other organization feeding into (Updating) the BCRCC Calendar 

 Social Media presence 

o Helping promote City of Grand Forks  and events 

 Helped organized a LIRN BC (Spark BC) workshop for community organizations in Grand 

Forks 

 Participated in the Grand Forks Community Engagement Conversation 

 All Candidates Forum is planned 

o Grand Forks October 22nd 2014 

o Midway April 23rd 2014 

 BCRCC Newsletter 

 Partnership with the Downtown Business merchants society 

o BCRCC has allocated funds for them to use  

 BCRCC working in conjunction with TOTA to update the BC Country tourism website 

o BoundaryBC.com site is complete.  

 Partnership with Canada Day committee 

o Supported with funds to purchase the Canada Banner 

 Working with Roxanne Shepard in developing a follow up method in regards to Business 

licences 



 Helping deliver the City of Grand Forks profile booklets to all the businesses in the 

downtown core 

 Giving support to local business in planning “Movies in the Park” event 

 Regular meetings with BCRCC City of Grand Forks Liaison Bob Kendal 

 A part of the Mural, Fall Fair, Canada Day, DTBA, Rotary(Spray Park) and BFISS 

board/committee   

Thank you for your continuing support, 

James Wilson 
Executive Director 
Boundary Country Regional Chamber of Commerce 



DATE : July 8, 2014

TO : Committee of the Whole

FROM: Manager of Building Inspection & Bylaw Services

HIGHLIGHTS  : For the Month of June, 2014

 Continue with the development of the City’s Bylaws

 Processing new Building Permits  (30 permits issued in 2014 and 5 

pending awaiting documentation)

 The month of June saw, 2 new Single Family Dwellings

 1 Commercial permit

 1 Fire Restoration of a Single Family Dwelling

 1 Addition of a sundeck

 Permits for 2014 are now over 2.46 million in construction value

 Following up on Existing Permits transferred from the RDKB

 The Fire Damaged property located at 721 65th Avenue is currently being 

review by the City’s legal advisors.

 Several of the Unsightly Properties are currently in the clean up process

 The Sea Can behind the Fields Store location has been removed 



 With more notices going out with regards to Sea Cans in the downtown 

core



DATE : July 9, 2014

TO : Committee of the Whole

FROM: Chief Financial Officer

HIGHLIGHTS  : For the Month of June, 2014

 Property tax due date July 2nd

 Posted casual internal position to cover Accounts Receivable Clerk

 Most Property Tax and Utility Billing software issues on City website finally 

fixed by Vadim 

 Attended June 18th – Land Use Management at Art Gallery

 Attended June 20th – Sneak Peak City Hall

 Starting Vadim side of water meter implementation

 Working on Contaminated Sites strategy with auditors and Engineering

 Began working with Head Start program

 Revising Tangible Capital Assets policy to clarify wording



DATE : July 21, 2014

TO : Committee of the Whole

FROM: Manager of Development & Engineering

HIGHLIGHTS  : For the Month of June, 2014

 Tender for the City Hall Reconstruction Project Closed and Was Awarded 
to Hil-Tech Contracting Ltd. – Construction commenced July 7, 2014

 RFP out for the Downtown Beautification Upgrades Project

 RFP out for the 68th Ave. Paving Project

 Held Lands Optimization and Development Showcase Open House

 Held a Ribbon Cutting for the New Kiosks at Observation Mountain

 Held a Ribbon Cutting for the New Bat Houses Near Clifton Estates

 Held a Ribbon Cutting for the New Riparian Area Sign at City Park

 Attended an Economic Development Workshop in Oliver

  Commenced 2nd and Sagamore Road Closure

 Hosted an Open House to View City Hall Prior to Construction

 Drafted a License of Occupation for the ATV Club for their Staging Area 
up Motocross



DATE : July 10, 2014

TO : Committee of the Whole

FROM: Manager of Operations

HIGHLIGHTS  : For the Month of June, 2014

 Support events – GFI, Good Sams, Canada Day

 Kiosk and Bat House installations – Ribbon cutting ceremony

 Completion of the Observation Mountain fence for the beacon site.

 Shouldering on Grandby Road for drainage purposes (ongoing program)

 Irrigation turned on for all parks

 Hanging baskets, flower beds and planters installed

 Campground Entrance flower bed designed and planted

 Water valve repair maintenance (ongoing)

 Market Street – Irrigation, brick work and tree well restoration commenced

 Graffiti maintenance on the Black Train Bridge.



DATE : July 11, 2014

TO : Committee of the Whole

FROM: Fire Chief 

HIGHLIGHTS  : For the Month of June, 2014

 Total calls for June, 37 – 9 Fire, 1 Rescue, 27 First Responder

 Explosion and structure fire at residence on Darcy Road early morning 

June 30 with 21 personnel in attendance.

 Group of six volunteers attended S-115 “Sprinkler Protection Unit” training 

at Big White as organized by Kootenay-Boundary Regional Fire Rescue.

 By invitation, volunteers attended Fathers Day event at Harry Saini’s 

residence with Ladder 4, which resulted in a substantial donation to the 

Volunteer Firefighters Association.

 Public Education – Fire Hall tour and fire safety presentation to Sunshine 

Valley Little Peoples Center group.



DATE : July 21st, 2014

TO : Committee of the Whole

FROM: Corporate & Community Services

HIGHLIGHTS: For the Month of June, 2014

 Event coordination for Good Sam Samboree, GFI, and all Canada day 

events

 Preparation of Environment week advertising

 Coordination of Artist Street Banner Program

 Coordination of Street Banner Program with downtown businesses

 Provided communications support to Neptune and Manager of Operations 

in regard to the installation of meters and public information

 Preparation of Agendas, Minutes and Summaries for Scheduled Meetings 

and information purposes

 Development of monthly newsletter

 Organization of and attendance at the Sneak Peak at City Hall on June 

20th and the Development Showcase and PNP on June 18th, the Ribbon 

Cutting events at Observation Mountain and City Park.

 Development of the Elections page on the City website

 Performed various Human Resources requirements for the organization
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City of Grand Forks 

Wastewater Treatment Plant Assessment 

This report is prepared for the sole use of the City of Grand 

Forks.  No representations of any kind are made by Urban 

Systems Ltd. or its employees to any party with whom Urban 

Systems Ltd. does not have a contract.  Copyright 2014. 

 

0788.0033.01 

304 - 1353 Ellis Street,  

Kelowna, BC V1Y 1Z9  

T: 250.762.2517 

 

Contact: Peter Gigliotti, P.Eng. 

pgigliotti@urbansystems.ca 

 

urbansystems.ca 

October 2013 
 

 

 

mailto:pgigliotti@urbansystems.ca
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June 10, 2014         File: 0788.0033.01 

City of Grand Forks, BC 

6641 Industrial Park Way 

V0H 1H0 

 

Attention: Sasha Bird, AScT, Manager of Technical Services and Utilities 

RE:  Wastewater Treatment Plant Assessment 

 

The following report provides an assessment of the existing wastewater treatment plant servicing the City 

of Grand Forks. In addition to the site reconnaissance and discussion with Dean Chapman, the recorded 

flow data is summarized and compared to the maximum allowable in the City’s Permit to Discharge. To 

further the analysis, water consumption data, precipitation and river level data are plotted in parallel. 

Each unit process is evaluated in terms of conventional design loadings and expected loadings both now 

and in the projected 20-year horizon. Appended to the report, as requested, is an assessment of the 

biosolids management, with recommendations for dealing with biosolids in the near term and a strategy 

for the long term. 

This report is intended to merge with other utility assessments in the context of your overall Asset 

Management Plan. It provides estimates of both near term and long term investments to sustain the 

functionality of the City’s wastewater treatment system. We trust it meets with your approval and will be 

pleased to present the findings to Council at the appropriate time. 

Prepared by: 

Urban Systems 

304-1353 Ellis Street, 

Kelowna, BC 

(250) 762-2517 

 

 

 

 

 

Peter Gigliotti, P.Eng Scott Shepherd, AScT 

Senior Environmental Engineer Senior Reviewer 
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LIST OF ABBREVIATIONS 

BOD5  5-day Biochemical Oxygen Demand     (Total) 

CBOD5  5-day Biochemical Oxygen Demand (Carbonaceous) 

CCME  Canadian Council of Ministers of the Environment 

IDZ  Initial Dilution Zone 

LWMP  Liquid Waste Management Plan 

MOE  Ministry of Environment 

MWR  Municipal Wastewater Regulation 

m  metre 

m2  square metre 

m3/d  cubic metre per day 

mg/L  milligrams per Litre 

mpn/100mL most probable number per 100 mL 

TSS  total suspended solids 

WSER  Wastewater Systems Effluent Regulations 

WWTP  Wastewater Treatment Plant 

UV  Ultra-Violet 
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EXECUTIVE SUMMARY 

This Wastewater Treatment Plant Assessment study was authorized by the City of Grand Forks as part of 

their overall Asset Management Plan, which includes their waterworks system, sewage collection system, 

storm drainage system and road network. 

The report presents an evaluation of the unit processes at the existing treatment plant and an 

assessment of condition, capacity and compliance for each of the unit processes. The management and 

disposition of waste sludge from the plant is also assessed, and the findings provided in an appended 

report.  

Records of flows from 2011 through 2013 are examined and projections are made for future flows in the 

20 –year horizon. 

A summary of the concerns identified is as follows: 

1. Sludge wasting: the plant produces waste sludge and the current practice for dealing with waste 

sludge is to divert it into the old lagoon. As a consequence, the old lagoon now has an “island” of 

accumulated sludge. The management of waste sludge needs changing to a sustainable long 

term plan. 

2. Disinfection: while the original Permit to Discharge allows chlorination of the treated effluent, 

current provincial and federal regulations require that discharges into surface waters such as the 

Kettle River be de-chlorinated to protect fish. 

3. Equipment Condition: the plant mechanical components have been well maintained. They have 

been in service for 15 years, and with continued excellent maintenance should have an additional 

20 years of service life. 

4. Processing Capacity: the current plant overall capacity is 2500 m3/d (1750 for the mechanical 

plant and 750 for the lagoons). Flow records indicate that this value is exceeded regularly through 

the months of June and July, largely due to rainfall. Flows through the remainder of the year are 

typically below 2,000 m3/d. The design horizon in the Stage 2 Permit provision for discharge is 

3,500 m3/d. 

A summary of recommended actions is as follows: 

The Near Term 

1. Meet with the Ministry of Environment to clarify the way forward to achieving compliance. 

2. De-sludge the “sludge island” in the lagoon and prepare and submit a Land Application Plan for 

application of the sludge on the airfield land. 

3. Test the effluent for UV Transmittance, and implement UV disinfection to replace the chlorination. 

The Longer Term 

1. Convert the facility to two parallel trains, one mechanical plant and the lagoon parallel train, each 

rated to process 1750 m3/d, for a total of 3,500 m3/d. 

2. Implement the sludge dewatering system using geotextile bags. 
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The estimated investments are: 

Short term activities EIS and LAP $90,000 

 De-sludging estimate: 150,000 

Medium term capital investments: UV disinfection: $450,000 

 Parallel trains 2,400,000 

 



City of Grand Forks -  Wastewater Treatment Plant Assessment   

 

P a g e  | 4 

1.0 INTRODUCTION 

This report presents a brief overview of the wastewater treatment plant (WWTP) in the City of Grand 

Forks. The purpose of the assessment is to identify any investments required for the facility to maintain its 

function and comply with the Ministry of Environment Discharge Permit parameters. 

The approach to the assessment is to evaluate each unit process and assess the units capacity to deal 

with projected flows as well as comply with the provisions of the B.C. Municipal Wastewater Regulation 

(MWR). 

The WWTP facility was originally authorized to discharge treated effluent to the Kettle River in 1969 

through a discharge permit (Permit PE 00280). The facility consisted of two lagoons: an initial aerated 

lagoon followed by a shallower facultative lagoon.  

The WWTP facility was upgraded in 1998 with the addition of an “activated sludge plant” and disinfection 

facilities (chlorination). The Permit Amendment was issued on April 6, 1998. The lagoons were left to 

handle excess flows and to provide storage for plant sludge. 

The purpose of this document is to merge with other assessments in the City’s Multi-utility Priorities Asset 

Management exercise and provide the City with a practical tool for budgeting appropriate capital 

expenditures for the facility to meet the demands of projected flows and comply with BC Regulations. 
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2.0 THE EXISTING WASTEWATER TREATMENT FACILITY 

2.1 Wastewater Delivery 

The City’s sanitary wastewater is transmitted to the plant via the Industrial Avenue pump station. The 

condition and assessment of the pump station is part of a separate report on the City’s sewage pump 

stations and the collection system infrastructure.   

2.2 Flow Splitting 

The flow from the Industrial Avenue pump station is directed to the WWTP through a 200 mm diameter 

forcemain. A flow splitting mechanism is installed on the forcemain near the original aerated lagoon (off 

65th Avenue).  The flow splitting system is set up to modulate the flow to the activated sludge plant by 

diverting excess flow to the aerated lagoon.  

The diverter valves at the splitter station are controlled by the plant through the SCADA system.  The 

system diverts flows in excess of a pre-set amount to the aerated lagoon. This protects the mechanical 

activated sludge plant from the effects of peak flow surges.   

The current valve setting is reported to divert an average of 300 m3/d to the lagoon, regardless of 

incoming flow rate. The diversion rate increases when the incoming flow increases. 

The flow splitting is reported to be effective at shaving the peak flows to the mechanical plant. The level of 

treatment of the diverted flow is unknown, since the effluent samples are taken from the combined stream 

prior to discharge to the Kettle River. The combined effluent has consistently met the effluent BOD5 and 

TSS parameters specified in Permit PE -00280. 

2.3 Grit Removal 

Grit removal is carried out through the use of a long grit settling channel. The principle of the channel is to 

achieve a flow velocity that is slow enough to allow heavier grit particles to settle, but high enough to 

allow lighter organic particles and floating materials to pass through.  The grit channel is used only for the 

mechanical plant. The grit is removed manually by diverting flow into a second channel. The grit is loaded 

on a truck and hauled to landfill. Since there is no grit removal on the lagoon flow, grit accumulates in the 

lagoon sludge. 

2.4 Maceration 

Raw sewage is chopped with the use of a macerator; trade named “Muffin Monster”. The cutting teeth on 

the macerator cut particles down to 12 mm size. This includes organic material as well as plastics, paper, 

rubber and metals. There is no screening after maceration, so all the macerated particles pass through to 

the bio-reactor. There is no maceration applied to the lagoon flow, so debris accumulates in the sludge 

and along the berms at the waterline. 
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2.5 Bio-Reactor 

The bio-reactor is integrated with the overall circular tankage of the plant, and consists of a chamber on 

the segmented periphery of the tank. The liquid volume is approximately 1100 m3. Aeration in the bio-

reactor is achieved with subsurface coarse bubble diffusers. Air is supplied by 100 horsepower centrifugal 

blowers.  

The bio-reactor was originally sized for an “Extended Aeration” process. Extended aeration requires a 

hydraulic detention time of 18-24 hours.  Current flows average approximately 1200 m3/d, so with a 

reactor volume of 1100 m3, the extended aeration criteria are being met. As flows increase, the detention 

time in the bio-reactor will decrease, and the process will become more like a conventional activated 

sludge process. The conventional activated sludge process utilizes a hydraulic detention time of 6 to 8 

hours. 

The purpose of the bio-reactor is to provide sufficient oxygen (by aeration) and food (by sludge return) to 

maintain a healthy colony of micro-organisms that consume the organic material in the incoming 

wastewater. The aeration process results in “flocculation”, whereby particles agglomerate to form “flocs” 

which can readily settle. The flocculated mixture is passed through to the clarifier for settling out the flocs. 

2.6 Clarifier 

The purpose of the clarifier is to settle the flocs and separate these solids from the liquid. The clear liquid 

rises to the top of the clarifier and is decanted for discharge. Floatable material is skimmed at the surface 

by means of a mechanical skimmer and wasted to the digester. 

The sludge that settles to the bottom of the clarifier is returned to the bio-reactor at a measured rate to 

ensure there is sufficient food for the micro-organisms. Sludge not required for this purpose is wasted to 

the digester. The Extended Aeration process utilizes a 80- 100% sludge recycle. The long detention time 

allows for volatile solids to convert to gas and results in a relatively small quantity of waste sludge. The 

conventional activated sludge process uses a 50% sludge recycle. The shorter detention time results in a 

larger quantity of excess sludge. 

The clarifier is circular and located at the centre of the tank. A central pivot operates a slowly turning 

sludge scraper located in a hopper-shaped clarifier bottom. The sludge is withdrawn using an air lift 

pump. The surface area of the clarifier is approximately 170 m2. 

2.7 Digester 

The excess sludge wasted from the clarifier (as well as the skimmed floating scum) is diverted to the 

digesters. The digesters are located on the perimeter of the tank. The two digester chambers were 

designed originally to operate in parallel. However, the operation has reportedly been changed into a two 

step process. The first chamber carries out the “digestion”,   a process that consumes micro-organisms in 

addition to conversion of volatile organics to gas.  The second chamber is used for settling and decanting 

of the clearer liquid. The settled sludge is removed from the process, and the decant water is returned to 

the head of the plant. Currently the settled sludge is pumped to the centre of the facultative lagoon. This 

practice has resulted in formation of an island of sludge in the middle of the lagoon. 
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2.8 Effluent Disinfection 

The clarifier effluent is disinfected with the use of chlorine. A chlorine contact tank is located east of the 

facultative lagoon, between the lagoon and the Kettle River. The contact tank receives effluent from both 

the plant clarifier and the facultative lagoon.  Both streams are blended in the contact tank for disinfection 

prior to discharge into the Kettle River. Dechlorination is not being practised at this time. 

2.9 Provisions Of Discharge Permit 

The Ministry of Environment Discharge Permit (PE 00280) was amended and issued on April 6, 1998. 

The discharge must comply with the following provisions: 

 Maximum rate of discharge is 2,500 m3/d for Stage I and 3500 m3/d for Stage II 

 Maximum 5-day Biochemical Oxygen Demand (BOD5) is 45 mg/L (assumed to be Carbonaceous 

in keeping with current federal and provincial regulations). 

 Maximum Total Suspended Solids (TSS) is 60 mg/L 

 Free chlorine residual between 0.1 to 1.0 mg/L  (0.01 mg/L after dechlorination) 

 Facility classification is Level 1 from the Environmental Operators’ Certification Program (EOCP) 

 Operator Certification is Level  1; chief operator must be Level 2 or higher 

 A Sludge Management Plan is required 

 A Contingency Plan is required 

 Notification required when Kettle River dilution ratio is less than 100:1. 

 Monitoring and reporting is to include daily flow data and monthly sampling for BOD5, TSS, and 

Faecal Coliforms 

 Toxicity testing on effluent prior to chlorination (96 hr LC50) once per year 

 Kettle River sampling and testing for a listed set of parameters six times per year at a point 

upstream of the discharge and a point 100 m downstream of the discharge 

 Annual report to Regional Waste Manager. 

The design capacity of the mechanical plant is reported to be 1750 m3/d, operating with a 15-hour 

detention time. The lagoon system can used to divert up to 750 m3/d, yielding an overall capacity of 2500 

m3/d.  Figures 2.1 and 2.2 which follow provide schematic flow diagrams of the plant unit processes.      
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Figure 2-1 Wastewater Treatment Plant Assessment Process Schematic 
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Figure 2-2 Wastewater Treatment Plant Assessment Flow Diagram 
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3.0 WASTEWATER TREATMENT PLANT ASSESSMENT 

3.1 Condition of Components 

The mechanical plant was constructed in 1998; the plant has been well maintained, so most of the major 

components are in good condition. The major components have a 20 to 25 year service life. Since they 

have been in service for 15 years, they have approximately 10 years of remaining life. The exception 

includes equipment with a high wear factor such as the macerator, air diffusers and sludge pumps.  Other 

equipment such as the clarifier scraper and drive mechanism, blowers and air lifts and the standby 

generator should be serviceable for 25 years or longer. 

3.2 Compliance 

The plant effluent has consistently met the Discharge Permit effluent quality parameters. The Permit 

makes reference to an allowable Stage II expansion to 3,500 m3/d capacity. This would result in two 

mechanical plants, each rated at 1750 m3/d, and conversion of the lagoon to a sludge storage pond (with 

no discharge to the river). The Stage II expansion provisions also require that chlorination be followed by 

dechlorination or that chlorination be replaced by UV disinfection. The Faecal Coliform level for Stage II 

discharge is stated as a maximum of 50 mpn/100 mL. 

The BC Municipal Sewage Regulation (MSR) was adopted in 1999; it was recently revised to the 

Municipal Wastewater Regulation (MWR) in April 2012. The advice from the BC Ministry of Environment 

is that Permits will no longer be issued and dischargers will be required to register their facility under the 

procedure described in the MWR. A capacity increase of 10% or less is allowed as a “Minor Permit 

Amendment”. “Major” Permit amendments may also be allowed in certain circumstances.  If a local 

government undertakes and completes a Liquid Waste Management Plan (LWMP), it can operate the 

facility under an “Operating Certificate”, which is prepared and issued by the Ministry of Environment 

upon completion and ratification of the LWMP. 

Over the last several years, the federal government has been examining its role in effluent discharges to 

surface waters through meetings of the CCME (Canadian Council of Ministers of the Environment). This 

process has resulted in passing a federal regulation for effluent discharges, referred to as the Wastewater 

Systems Effluent Regulations (WSER), as a Canadian National Performance Standard. 

Table 3.1 provides a list of the effluent constituent concentrations under the respective regulations. Note 

that the BC MWR concentrations are expressed as maximum levels, while the Canadian WSER 

concentrations are expressed as average values. 
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Table 3-1 – MWR and WSER Effluent Constituent Concentrations 

Parameter Units BC MWR CAN WSER 

>40:1 dilution1        >10:1 dilution1 

CBOD5 mg/L 45 (max) 10 (max) 25 (avg) 

TSS mg/L 45 (max) 10 (max) 25 (avg) 

pH unitless 6-9 6 - 9 6 - 9 

Total Phosphorous mg/L <1.0 <1.0 n/a 

Ortho Phosphorous mg/L <0.5 0.5 n/a 

Ammonia mg/L Back calc.2 Back calc.2 1.25 (max)2 

Residual Chlorine mg/L 0.01(max) 0.01(max) 0.02 (avg) 

Toxicity (LC50) % Passing n/a n/a 100 

Faecal Coliforms 

Recreational Waters 

MPN/100mL 200 @ IDZ3 200 @ IDZ3 n/a 

 

Notes: 

1. The BC MSR values relate to the dilution ratio of the receiving environment. The Kettle River will 

typically provide greater than 40:1 dilution 

2. The maximum Ammonia concentration in the BC MWR is to be calculated at the end of pipe by a 

back calculation from the edge of the initial dilution zone ambient temperature and pH 

characteristics of the receiving water. The CAN WSER is the concentration of un-ionized 

ammonia in the effluent, expressed as nitrogen (N) at 15 deg C.  

3. The IDZ is the Initial Dilution Zone as defined by the Regulation. 

The presence of two regulations gives rise to the question of which regulation applies in specific 

circumstances. Queries to both the federal and provincial ministries, elicit the response that the more 

stringent value for any given parameter should be used. For example, even if the BC MWR does not 

require toxicity testing, the process should ensure that the effluent will pass the LC50 toxicity test. 

The implication of compliance with the MWR and the WSER are significant. For example, the MWR 

requires a maximum of 1 mg/L total phosphorus, which will mean addition of a nutrient removal step in 

the treatment process, unless an Environmental Impact study would indicate otherwise.  Reduction of 

phosphorus can be achieved either chemically or biologically. A biological nutrient removal (BNR) plant is 

considerably more complex and requires more attention to operate. Chemical phosphorus removal is also 

available, but adds the cost of the chemicals required for the process. 
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The current disinfection practice is not acceptable under either the provincial or federal regulations, since 

chlorine residual is harmful to fish. The disinfection process should either add de-chlorination to the 

process, or switch to Ultra-Violet light disinfection instead of chlorine. 

The current Permit is worded to include a Stage II expansion to 3,500 m3/d capacity. So it may be 

possible to expand the plant to a 3,500 m3/d capacity without amending the Permit. However, the 

interpretation of the clauses in the existing Permit should be confirmed with the Regional Waste Manager 

of the Ministry of Environment. 

3.3 Reliability Category and Redundancy Provisions 

The Municipal Wastewater Regulation uses three “Reliability” categories for wastewater treatment 

facilities. The reliability categories are briefly described as follows: 

 Category I where short term effluent degradation could cause permanent or unacceptable 

damage to the receiving environment, including discharges near drinking water sources, shellfish 

waters or recreational waters in which direct human contact occurs; 

 Category II where short term effluent degradation would not cause permanent or unacceptable 

damage to the receiving environment, including discharges to recreational waters and land, but 

long term effluent degradation could result in permanent or unacceptable damage; 

 Category III where wastewater facilities do not fall within reliability category I or II. 

In order to make a clear determination of the reliability category, an Environmental Impact Assessment of 

the Kettle River discharge would be required. For the purpose of this report, it has been assumed that a 

Reliability Category II will result.  

The MWR specifies the level of redundancy required for each unit operation on the basis of the reliability 

category. Table 1 of the Regulation makes the following provisions for the process units: 

 Aeration Basins: the remaining capacity with the largest unit out of service: 75% of design flow. 

 Disinfection basins: the remaining capacity with the largest unit out of service: 50% of design 

flow. 

 Final sedimentation: the remaining capacity with the largest unit out of service: 50% of design 

flow. 

 Aerobic digesters: the remaining capacity with the largest unit out of service: 50% of design flow 

 Facultative lagoons: 2 cells minimum; no percentage redundancy specified 

 Aerated lagoons:  2 cells minimum; no percentage redundancy specified. 

Other functions such as screening and grit removal are not specified for redundancy requirements. 
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3.4 Performance and Efficiency 

The plant performs well and continues to meet the effluent quality parameters in the Permit.  Some of the 

processes, however, could be undertaken more efficiently. The units under consideration are as follows: 

1. Grit removal: the removal of grit using a long narrow channel is simple, but not quite as effective 

as more modern cyclone chambers or aerated grit tanks. Scooping out grit manually is also more 

labour intensive that automated grit removal systems. There is no provision for a grit washer, so 

grit that is removed is hauled to landfill. With the use of a grit washer, the grit could be used for 

winter road sanding. 

 

2. Maceration: the existing macerator achieves grinding of solids to 12 mm size, but has no ability to 

screen out the non-organic material.  A brief report was completed in 2004, examining the 

concept of adding an in-channel screening device to supplement the macerator. The options were 

to replace the macerator with a combined maceration/screening unit, or to add a screening unit in 

the channel, downstream of the macerator. The screening of inorganic particles such as plastics, 

paper and rubber would greatly improve the plant operation and reduce the labour of manually 

skimming these products from the clarifier. The package maceration/screening unit includes 

screenings washing and compacting as well as placement in a bag for disposal. 

 

3. The aeration tank and clarifier appear to work well and the equipment has not reached its service 

life. 

 

4. The sludge digester operation is satisfactory. However, the sludge report indicates no significant 

volatile solids reduction, so the reactor may be behaving more like a thickener than a digester. 

 

5. The disposal of waste sludge to the lagoon was likely adopted as a low cost temporary measure 

in 1998. The subsequent sludge accumulation in the lagoon hampers the effectiveness of the 

lagoon and now requires that the sludge be removed and disposed of. This is the subject of a 

separate report on biosolids management. 

 

6. The lagoons are currently used to provide treatment for diverted excess flow and the lagoon 

effluent is blended with the mechanical plant effluent. This is not a true flow equalization as it 

does not return the wastewater to the plant during low flow periods, but allows it to continue 

through to the river. While the blended effluent has met the effluent quality requirements in the 

past, the procedure may not be as effective as flows increase and sludge accumulates in the 

facultative pond. 

 

7. The activated sludge plant has only one aeration tank and one clarifier, so there is no redundancy 

achieved. 
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3.5 Energy Efficiency 

An energy assessment was conducted in August 2012 for the Community Energy Association for several 

communities in BC, including the Grand Forks WWTP. The recommended measures for energy 

conservation include: 

1. Dissolved Oxygen control in the aeration reactor: cost $18,000, predicted savings $8,200. 

2. Dissolved Oxygen control in the digesters:  cost $16,000, predicted savings $2,800 

3. Influent flow balancing:  cost $135,000, predicted savings $11,900 

4. Optimize blower operation:  cost $500, predicted savings $400 

5. More efficient aeration system:  cost $100,000, predicted savings $13,400 

The predicted savings are on an annual basis, resulting in an average of simple payback of 7.4 years. 

The report recommends that a process audit be undertaken to verify the feasibility of these measures and 

more closely estimate the energy savings. 

It can be added that the City should consider switching to turbo blowers when the time comes to replace 

the existing centrifugal blowers. Turbo blowers are considerably more energy efficient, significantly 

quieter, and have an internal variable frequency drive to optimize their operation. 

3.6 Flow Analysis 

Figure 3.1 plots the flows recorded at Industrial pump station, the final pump station prior to the treatment 

plant. The same graphic also plots the recorded overall water consumption, Kettle River water elevation 

and rainfall records for the period October 25, 2011 through August 27, 2013. 

The sewage flow pattern for “dry weather” conditions, which prevail from September through April, is 

consistent each year, and runs at an average of 1500 m3/d. The months of May through August exhibit 

the influence of higher river levels and more intense rainfall events.  

The river starts to rise in April and remains high through April and May, dropping in early June. The 

corresponding increase in sewage flow rises slowly and peaks several weeks after the river peak. This 

indicates a 3-4 week delay in sewer flow increase when related to river levels. It is possible that the water 

table rise has the same delay; as the water table height increases, there is more driving head to force 

water through the joints.  

Rainfall has a similar effect on sewer flows, but the impact is more immediate. Sewer flows appear to 

peak a day or two after a significant storm. So the sewer is subject to both infiltration and inflow. 

Sewer flows are recorded to peak at a flow of approximately 4,000 m3/d. This was a single day event with 

the combined effect of high river level and intense rainstorm.  The average flow over the May through 

August period is approximately 2,500 m3/d.  This is the maximum allowable discharge for Stage I in the 

current Permit. 

It should be noted that water consumption data for the “dry weather” period (September through April) 

appears to average 3,000 m3/d, or double the average sewer flow. This may be due to leakage in the 

water distribution network. 
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The plant has a rated overall capacity of 2,500 m3/d if both the mechanical plant and the lagoons are 

utilized.  This can deal with the current Average Dry Weather Flow (ADWF) of 1,500 m3/d and has spare 

capacity for the 20-year horizon with growth at 1% per annum. 

The flow figures indicate, however, that the Permit rate is exceeded when wet weather flows occur in the 

system. The flow records show that flows exceeded 2,500 m3/d in 2012 from June 5 to July 24, or 50 

days. In 2013, the period of exceedance was from May 8 to June 15, almost 40 days. 
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Figure 3-1 Flow Records 
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4.0 SUMMARY OF CONCERNS 

There are a number of concerns in the plant operation identified in the assessment. These include: 

 The current practice of disposing of waste sludge to the facultative lagoon has reached its limit, 

and resulted in an “island” of sludge in the facultative lagoon. 

 The accumulated sludge in the facultative lagoon must be removed and disposed of. 

 Regular sludge wasting from the activated sludge plant requires a sustainable plan. 

 The system suffers from significant Infiltration/Inflow and exceeds the design capacity of 2,500 

m3/d   in 40-50 days out of each year. 

 Chlorination is toxic to fish in the Kettle River and de-chlorination must be implemented, or the 

chlorination replaced with a non-toxic disinfection method such as ultra-violet light. 

 The aeration reactor and the clarifier do not meet any the MWR redundancy provisions.  

 The lagoon process train does not have screening or grit removal 

 Flows reach and exceed the Permit value of 2500 m3/d through June and July, so the Stage 2 

flow horizon of 3500 m3/d should be considered.  

 

The following sections discuss potential approaches to addressing the above-listed concerns. 

4.1 The Biosolids Island in Cell # 2 

The biosolids report determined that the stored material could qualify as Class B biosolids as defined by   

the BC OMRR (Organic Matter Recycling Regulation). One area that has a high probability of absorbing 

this organic matter is the green area surrounding the airstrip at the Grand Forks Airport. There are 

roughly 12 hectares of land available, within a fenced compound and restricted access to the public. The 

area also affords low risk of runoff into local drainage ditches. 

The biosolids can be applied to the ground in semi-liquid form (at their current solids content of 

approximately 5%), or in a dewatered form (minimum of 12% solids content).  It was estimated that there 

are about 21,000 m3 of material at 5%solids content. Given that a typical truckload can haul 

approximately 10 m3, this would require 2,100 loads.  If the material is dewatered to 20% solids content, 

the number of loads could be reduced by 4 times, or 525 loads.  

Dewatering can be achieved mechanically with the use of a centrifuge; this is a commonly used process 

and can achieve a solids content in the order of 16%. Companies that undertake de-sludging typically use 

a truck-mounted or trailer-mounted centrifuge unit. The dewatered product will result in a stockpile of 

about 5,300 m3.  Managing the stockpile will entail some effort, this includes the need for odour and 

leachate management, rodents, and erosion protection from rainfall or snowmelt. A stockpile designation 

will require containment and cover. 

The other method of dewatering is to use large porous geotextile bags (Geotubes). The advantage of the 

bags is that the dewatering process is passive and the bags can be stored on-site for a long period with 

very little risk of odour. The disadvantage is that the bag must be ripped open in order to access the 

material and load it onto a truck. This bagging approach to dewatering achieves an initial solids content of 

approximately 12%, increasing to up to 30% over a two-year storage period. 
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If dewatered biosolids can be immediately applied to the airport land, centrifuge dewatering would be 

effective. However, the application of 5,300 m3 over 12 hectares will result in a thickness of 4 to 5 cm of 

material. This may not be an acceptable rate for the specific soil conditions, and the application may have 

to be spread over two or more years. 

 If a lower application rate is required, the bag dewatering approach will provide more flexibility in timing 

of the land application. With the bag approach, the material can be stored on site in the bags. Long-term 

storage will achieve further dewatering and a lower volume of material.  

In order to use the airport land, a Land Application Plan must be filed with MOE. The Land Application 

Plan must include characterization of the material and quantity, characterization of the soils and 

groundwater regime in the application area, and detail the method of application (spreading, tilling, or 

other).  Preparation of the Land Application Plan, including the site hydrogeological investigation is 

estimated at approximately $10,000. 

The de-sludging procedure depends on the equipment that companies have available. It is typically 

prudent to engage a company to undertake its own probing and estimating of the quantity of sludge. In 

this case, the de-sludging company would be asked to withdraw the sludge directly from Cells 1 and 2, 

and pump it to a Geotube bag system for dewatering. The water that filters through the bag pores should 

be directed to a sump and pumped through the mechanical treatment plant, or discharged back to the 

lagoons.  The bags can be allowed to further dewater over one or more years and then trucked to the 

airport for land application.  

4.2 Annual Biosolids Generated by the Mechanical Plant 

The daily production of biosolids from the digester is roughly 13-15 m3/d at 2% solids content. The most 

likely product that the City could make available to interested agricultural or horticultural concerns is a 

composted product. In order to compost, dewatered biosolids (mostly nitrogen) must be mixed with wood 

chips (mostly carbon) and allowed to reach composting temperatures. If a Class A compost is achieved, a 

Land Application Plan is not required. 

The composting process results in odours and noise, so finding a composting site may take some time. In 

the meantime, a plan for daily management of sludge at the treatment plant should be developed. 

Mechanical dewatering (centrifuge) is labour intensive for small daily quantities. It may be more practical 

to consider storage of the digester sludge and using a dewatering process periodically, say twice per 

year. The Geotube bags lend themselves to periodic dewatering and also provide the ability to store 

dewatered sludge. 

The following plan is suggested: 

a) Waste sludge from the digester to Cell #1 (after conversion to an aerated sludge storage pond). 

b) Withdraw sludge from cell #1 to a Geotube bag twice per year 

c) Allow further dewatering in the bags over 7-10 years 

d) Apply dewatered biosolids to the airport land at 7-10 year intervals 
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The Geotube bags can also be used to de-sludge cell #2, but this would be at 15-20 year intervals. 

This concept would make use of cell#1 for sludge storage. If at some point, it is decided to implement 

mechanical dewatering with a centrifuge, the same process can be used to periodically withdraw sludge 

from cell #1.  

The complete Biosolids Management Plan is provided in Appendix A. 

4.3 Modifications to the WWTP 

The concerns with the WWTP include: 

 The exceedance of the Permit maximum flow during the summer months 

 The inability to waste sludge from the mechanical plant. 

 Non-compliance with the MWR redundancy provisions 

 The discharge of chlorinated water to the Kettle River 

a) Plant Processing Capacity 

The concept to increase plant capacity is to achieve two parallel trains, each with a capacity of 1750 m3/d, 

for a total of 3500 m3/d. This is the authorized amount for Stage 2 under the current Permit. 

The existing mechanical plant remains in its current configuration and used to process its design flow of 

1750 m3/d.  Cell #2 would be converted to a partial mix aerated lagoon. It would have to be deepened (or 

the berms raised) to provide a liquid depth of at least 3m, and subsurface diffusers installed. 

The concept involves building a concrete tank to function as a complete mix bio-reactor. All incoming flow 

would be directed to this tank.  The tank would act as the complete mix reactor as well as a flow 

balancing tank. The outlet from the complete mix tank would be split 50/50 to the mechanical plant and to 

the lagoon. The complete mix tank is designed for sufficient detention time to reduce BOD by 

approximately 50%. In this way, the mechanical plant and the lagoon would each be capable of handling 

1750 m3/d, for a total of 3500 m3/d.  

The complete mix reactor process is a flow through process, and would not require any return sludge. It 

will, however, consume more power as additional blowers will be needed. It may be cost effective to 

replace the current blowers with more efficient turbo blower.  

It should be noted that on-going investigation and repair of infiltration and inflow sources will reduce 

excess flows in the long term and help to keep peak flows down. 

b) Meeting Redundancy Provisions 

Figure 4.1 depicts the proposed arrangement and flow splitting configuration. The use of two parallel 

trains of equal capacity affords a 50% redundancy in the process. This falls somewhat short of the MWR 

provision for 75% redundancy for the aeration reactor. However, an argument can be made for the role of 

the complete mix tank which will act as pre-aeration and could serve as a temporary redundant 

component should downstream units go out of service. 
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c) Sludge wasting ability 

The concept to normalize sludge wasting involves retaining the existing digester and wasting sludge to 

the existing Cell #1. Cell #1 would need to be modified with the installation of subsurface diffusers. It 

would act as a sludge storage and thickening facility.  A decant overflow would be connected to Cell #2. 

Sludge from this facility would periodically be pumped to a “Geotube” for passive dewatering. It’s 

estimated that this would occur twice per year, once in the fall and once in the spring. The dewatered 

biosolids can be trucked to the airport site every few years, or trucked to a suitable composting site if one 

is located. 

d) Implementing De-chlorination or converting to ultra-violet. 

The current method of chlorination can be followed by dosing with a chemical that will consume any 

residual chlorine in the water. The most commonly used gaseous state chemical is Sulphur 

Dioxide.(SO2). De-chlorination can also be achieved by dosing with Hydrogen Peroxide, but operators 

find this product too hazardous to handle at the required concentrations. Another form of de-chlorination 

is achieved with the use of Sodium Thiosulphate. This product comes in dry crystalline form and is mixed 

with water to form a slurry which is then dosed after the chlorination process. 

In more recent times, Ultra-Violet light has been found to be an effective disinfectant and leaves no 

harmful residual. The relative costs of installing these processes can be summarized as follows: 

Process Capital Cost Annual Operating Cost NPW 

Sulphur Dioxide $790,000 $30,000 $1,236.000 

Sodium Thiosulphate $680,000 $25,000 $1,052.000 

Ultra-Violet $450,000 $37,000 $1,000,000 

 

The use of Sulphur Dioxide has some inherent risks in that the gas is corrosive and can cause respiratory 

damage if it leaks into the atmosphere. Sodium Thiosulphate is less risky, but involves another manual 

operation to mix and slake the product in order to form a slurry.  

It is evident that Ultra-Violet light disinfection provides the most cost effective approach. However, the 

effectiveness of UV light needs to be confirmed by undertaking UV Transmittance (UVT) testing on the 

effluent. If the effluent UVT is sufficient for UV light to inactivate bacteria, the use of UV can be pursued. It 

has been assumed in the cost estimates, that the existing chlorine contact tank can be converted to a 

vessel for the UV lamps. It has also been assumed that a small building would be constructed near the 

contact tank to accommodate the electrical panels and controls for the UV system.  
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Figure 4-1 Proposed WWTP Upgrade Schematic 
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Figure 4-2 Wastewater Treatment Plant Assessment Proposed Upgrade 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

1. The WWTP performs adequately and produces effluent that conforms to the Permit parameters, 

with the exception of the summer months when flows exceed the Permit maximum for periods of 

up to 50 days. 

2. The unit processes at the WWTP do not meet the redundancy requirement of the BC Municipal 

Wastewater Regulation 

3. The practice of dumping waste sludge into the old facultative lagoon has reached its limit and the 

lagoon has an “island” of sludge which needs to be removed. 

4. The practice of chlorination without de-chlorination can no longer be practice because of the risk 

to fish in the Kettle River. 

5.2 Recommended Short Term Action Plan 

1. Schedule a meeting with the Regional Manager at the Ministry of Environment to clarify the best 

way to proceed with the Permit. If plant improvements can be carried out under the Stage 2 

provisions of the current Permit, the City can proceed on that basis. The Ministry may deem that 

a Permit Amendment will require an Environmental Impact Study. The estimated fee to prepare 

for and attend a meeting with the Ministry of Environment is $6,000.00. 

2. The Ministry may decide that the facility needs to comply with the Municipal Wastewater 

Regulation. In that case, the discharge to the Kettle River will definitely become the subject of an 

Environmental Impact Study. The environmental impact study will need to determine if nutrients 

such as phosphorus and nitrogen must be reduced prior to discharge. If that is the case, the plant 

will require major modifications to provide nutrient removal in addition to the conventional BOD 

and TSS reductions. The estimated cost of an Environmental Impact Study on the Kettle River is 

$40,000.00. 

3. Solicit tenders for the de-sludging of the sludge island in Cell #2. The estimate to prepare the 

solicitation is approximately $3,000. A very rough approximation of the de-sludging cost is 

$150,000. 

4. Prepare a Land Application Plan for the Cell #2 sludge and submit to Ministry of Environment for 

approval.  $12,000 

5. Start an effluent sampling program for UV Transmittance testing, weekly over approximately 3 

months.  $1,000 

6. Prepare a conceptual design for UV disinfection and refine the capital cost estimate.  $10,000 

7. Undertake the energy saving initiatives which provide the best return.   $ 18,000 
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5.3 Capital Investments 

The breakdown of capital cost estimates is provided in Appendix (A). The following are based on the 

assumption that capital works can be undertaken under the provisions for Stage II in the current Permit.  

1. Conversion of disinfection process to UV $450,000 

2. Installation of new complete mix bio-reactor. $1,100,000 

3. Conversion of WWTP to two parallel trains, each 

with a capacity of 1750 m3/d. 
$1,300,000 



City of Grand Forks -  Wastewater Treatment Plant Assessment   
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Attention: Sasha Bird, AScT, Manager of Technical Services and Utilities 

 

RE:  FINAL REPORT – BIOSOLIDS MANAGEMENT PLAN 

 

Please find attached the final report for the Biosolids Management Plan. The report has been amended to 

incorporate the outcomes of the Wastewater Treatment Plant Assessment and the follow up discussions 

with the City. 

 

The report is intended to build on the earlier work which was completed in 1995. Therefore, the report 

provides an update on the regulatory status for biosolids in BC and outlines the status of the City’s 

organic solids with respect to the ability to comply with the Organic Matter Recycling Regulation.  Three 

management options have been discussed in greater detail as part of this report: landfill reuse or 

disposal, energy generation and land application.  The direction for the next steps in biosolids 

management is land application of the solids accumulating in the facultative lagoon and modification of 

the process train to allow the current aerobic lagoon to be used as an aerated sludge storage pond.  

 

Please do not hesitate to contact us if you have any further questions.  

 

Sincerely, 

URBAN SYSTEMS LTD. 
 
 
 
 
Dr. Joanne Harkness, R.P.Bio.     Peter Gigliotti, P.Eng. 
Water and Wastewater Specialist    Senior Environmental Engineer 
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EXECUTIVE SUMMARY 
 

The City of Grand Forks operates a sewage treatment plant which consists of a combined lagoon and 

activated sludge plant.  All of the waste organic solids which are produced during the sewage treatment 

process are diverted to a large facultative lagoon, which was originally intended to be used solely for the 

polishing and storage of effluent before release to the Kettle River. Over time, the waste solids have been 

accumulating in the facultative lagoon.   With the previous studies which have already been completed to 

outline management approaches for the City’s sludge, the scope of this report is to: 

 Provide an update on the current regulatory status for biosolids in BC; 

 Outline the status of the current solids (lagoon and digester) and the ability to comply with the BC 

Organic Matter Recycling Regulation (OMRR). 

 Provide guidance with respect to the operation of the aerobic digester in terms of compliance with the 

OMRR; 

 Provide an update on the quantity and quality of the sludge/biosolids; 

 Depending on the data, provide an update on the approach/agreement from the BC Ministry of 

Environment on land application in the event that there is an elevated concentration of molybdenum;  

 Provide an update on the potential implications for the landfill option (reuse or disposal); 

 Summarise the potential for the solids to be used for energy generation; 

 Outline the potential options for land application, the requirements under the OMRR and the 

considerations with respect to land ownership, contractors and City operations.  

 

An assessment of the current conditions was made, based on available information and the additional 

sampling which was undertaken in August, 2013.  It is estimated that there is approximately 21,000 m3 of 

solids in the facultative lagoon.  At an average solids content of 5%, this would equate to 1,050 m3 dried 

solids (or 1,050 tonnes).  The solids in the facultative lagoon consist of approximately 50% organic matter 

and 50% inorganic matter.  Although the organic matter may continue to biodegrade slowly, the inorganic 

matter will only continue to accumulate.  Based on City information with respect to wasting from the 

aerobic digester, and using the assumption that the bulk of the solids released to the facultative lagoon 

will be from the aerobic digester, the solids in the facultative lagoon will continue to accumulate at a rate 

of 88 m3/year.  Approximately 67 m3 of these incoming solids are in the form of organic matter, which can 

degrade over an extended period of time.  The remaining 21 m3 are in the form of inorganic matter, which 

cannot degrade and will continue to accumulate in the lagoon.  There will be additional solids input from 

the aerobic lagoon, although the rate of the input from this source is expected to be low compared with 

the waste digested sludge. Over time, solids have been accumulating in the aerobic lagoon.  The quantity 

and quality of the solids in the aerobic lagoon are not known.  
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Compliance with the OMRR requires both quality and treatment process to be confirmed.  The solids from 

both the aerobic digester and the facultative lagoon meet a Class B biosolids quality classification.  The 

data for the solids from the aerobic digester indicate a higher metals quality, compared with the solids 

from the facultative lagoon.  However, the reverse is true for the faecal coliform concentration.  There are 

no data available for foreign matter, but this can be managed through screening, if required, prior to 

reuse.  With respect to the OMRR process requirements, the limited data indicate that the aerobic 

digester operation is not optimised and limited digestion of the solids is occurring.  However, the 

conditions for the facultative lagoon are indicative that, if required, it could be proven that the OMRR 

process conditions have been met for a Class B product.  Under the current operations, the solids from 

the aerobic digester would be classified as “sludge”.  The solids from the facultative lagoon could be 

classified as “biosolids”, although there are complications with respect to the concept that a wastewater 

treatment process cannot be used for sludge treatment.  

 

The focus of management options were disposal to landfill, use as an energy source and land application 

to enhance vegetation.  Disposal to landfill is a potential option, but concerns have been raised by the 

Regional District with respect to the potential volume of sludge/biosolids and the landfill size.  The option 

of using the sludge/biosolids as an energy source is not a feasible approach to managing the City’s 

sludge/biosolids. With respect to land application, the most viable option appears to be application to 

lands within the airport site or the berms around the sewage treatment plant site. The area requirements 

for a land application site can only be determined through calculating the appropriate application rates 

based on the quality of the material to be applied and the existing soil conditions. As such, it is not known 

whether there is sufficient area available to accommodate the volume of sludge/biosolids which is present 

in the facultative lagoon.    

 

Based on the information presented in this report, outcomes of the Wastewater Treatment Plant 

Assessment, and the follow up discussions with the City, the following recommendations are made: 

 Review the operation of the aerobic digester to determine if it is feasible to amend operations to allow 

the OMRR process requirements to be met.  

 Review the operation of the wastewater and sludge aspects of facultative lagoon to determine the 

feasibility of separating the current wastewater and sludge treatment processes.   

 Complete a comprehensive sludge survey for the facultative lagoon before undertaking any 

desludging or sludge management activities.  

 Enter further discussions with the Regional District with respect to disposal, composting or application 

activities at the landfill site.  

 For the management of the sludge in the facultative lagoon, complete a Land Application Plan under 

the OMRR.  The assessment will include a determination of the application area requirements 

through calculating the appropriate application rates based on the quality of the material to be applied 

and the existing soil conditions.  This assessment is to be completed for the airport site and/or the 
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sewage treatment plant site.  A budget of $10,000 is to be assigned for the completion of the Land 

Application Plan, although this should be reviewed just prior to the initiation of the assessment.   

 For the management of the solids which are being generated by the activated sludge plant, these 

solids are to be diverted away from the facultative lagoon, with the aerobic lagoon to be used as an 

aerated sludge storage pond.  Desludging is to be periodic, using a Geotube bag type of operation.    
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1.0 INTRODUCTION 
 

The City of Grand Forks operates a sewage treatment plant which consists of a combined lagoon and 

activated sludge plant.  All of the waste organic solids which are produced during the sewage treatment 

process are diverted to a large facultative lagoon, which was originally intended to be used solely for the 

polishing and storage of effluent before release to the Kettle River. Over time, the waste solids have been 

accumulating in the facultative lagoon.    

 

In 1995, two reports were completed for the City of Grand Forks to provide direction with respect to the 

lagoon wastewater treatment system and the biosolids management options.  Since the completion of 

these reports, there has been significant change with respect to the regulation of sludge and biosolids in 

British Columbia, through the promulgation of the Organic Matter Recycling Regulation (OMRR) in 2002.  

In addition, a Canada-wide approach for the management of biosolids has been developed through the 

Canadian Council of Ministers of the Environment (CCME).   

 

With the previous studies which have already been completed, and the change in higher government 

policies, the scope of this report is to: 

 Provide an update on the regulatory status for biosolids in BC; 

 Outline the status of the current sewage treatment plant solids (lagoon and digester) and the ability to 

comply with the OMRR. 

 Provide guidance with respect to the operation of the aerobic digester in terms of compliance with the 

OMRR; 

 Provide an update on the quantity and quality of the sludge/biosolids; 

 Depending on the data, provide an update on the approach/agreement from the BC Ministry of 

Environment on land application in the event that there is an elevated concentration of molybdenum;  

 Provide an update on the potential implications for the landfill option (reuse or disposal); 

 Summarise the potential for the solids to be used for energy generation; 

 Outline the potential options for land application, the requirements under the OMRR and the 

considerations with respect to land ownership, contractors and City operations.  

 

Terms “sludge” and “biosolids” are both used when describing the excess solids which are produced at 

the City’s sewage treatment plant.  For the purpose of this report, the following definitions will be used:  
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Sludge The excess organic solids which are produced as a result of treating liquid wastes. These 

organic solids have not been treated by any recognised solids treatment process in order 

to produce biosolids.  Therefore, the health and environmental risks associated with 

sludge can be high.  

 

Biosolids Excess organic solids which have been treated in order to achieve vector attraction 

reduction (e.g. flies, birds, rodents, etc.) and a reduction in pathogen concentrations.  The 

treatment of sludge in order to produce biosolids can result in a final product with low 

health and environmental risks.   
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2.0 OVERVIEW TO THE REGULATORY REQUIREMENTS 
 

2.1 Overview to the Regulatory Framework 
 

The options for managing the waste organic solids from a sewage treatment plant are either reuse or 

disposal to landfill, regardless of whether these solids are in the form of sludge or biosolids.  Disposal to 

landfill or application to agricultural lands has been a classic approach to managing sludge/biosolids 

throughout Canada. In BC, the potential benefits associated with sludge and biosolids has been 

recognised for many years.  As a result, it is becoming harder to dispose of sludge/biosolids to landfill, 

with the focus being to encourage the approach of transforming sludge into biosolids followed by reuse. 

Much of the direction for reuse focuses on the enhancement of vegetation and plant growth.  Reuse for 

vegetation and plant growth is managed under the BC Organic Matter Recycling Regulation (OMRR).  

However, there are other potential forms of reuse such as the use in industrial processes (e.g. cement 

manufacture) or as an energy source (e.g. incineration or gasification).   

 

On a Federal level, while there is no regulation in place with respect to sludge/biosolids treatment and 

disposal/reuse, the development of the Biosolids Management Strategy in 2012 through the CCME 

clearly indicates policy throughout Canada to encourage the development and reuse of biosolids, rather 

than the disposal approach.  

 

2.2 Regulatory Framework for the Disposal of Sludge and Biosolids 
 

Disposal is typically to a registered disposal area, such as a landfill. Disposal to landfill is authorised by 

the BC Ministry of Environment through the existing landfill permit or operational certificate.  In BC, most 

of the landfill operations are owned by Regional Districts, and require the agreement of the landfill owner 

before the sludge or biosolids can be accepted for disposal.   It is the responsibility of the landfill owner to 

ensure that the decision to accept the sludge or biosolids is in accordance with the conditions of the 

landfill operating permit.  In most cases, the decision to accept sludge or biosolids is not a concern with 

respect to permit compliance, with the only issue tending to be the inability to accept sludge or biosolids 

which are in the liquid form. However, there are pressures to terminate the disposal of sludge and 

biosolids to landfills, in recognition of the potential valuable nature of this type of material and the need to 

conserve landfill space for materials which truly do require disposal.  These pressures are not only from 

the Provincial government, but are also being led by the landfill owners, and are more acute for biosolids 

than sludge, due to the greater opportunities for reuse that are associated with the treated form of sludge.  
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2.3 Regulatory Framework for Reuse – Vegetative Growth 
 

2.3.1 Introduction to the OMRR  

As indicated above, the OMRR was developed to facilitate and encourage the reuse of organic matter in 

BC, and includes management for sludge and biosolids produced during the treatment of sewage.  There 

are three aspects to the regulation:  

1. Quality requirements 

2. Treatment requirements 

3. Requirements for the application to land 

 

2.3.2 Quality Requirements  

Under the OMRR, organic matter is separated into five different categories:  

 Class A compost;  

 Class B compost; 

 Class A biosolids; 

 Class B biosolids; and, 

 A biosolids growing medium. 

 

Table 2.1 summarises the quality of the 5 organic products, as defined by the OMRR.  

 

The highest quality and most stringent processing requirements relate to the biosolids growing medium 

and Class A compost categories.  These products have no restrictions regarding their uses or access by 

the public.  As a result of the high quality, there are examples where these products have been sold to the 

public, allowing a recovery of some of the processing costs.  There are differences between the quality of 

material which is acceptable to be a biosolids growing medium, compared with a Class A compost.  

These differences relate to the intended use. The quality requirements for a biosolids growing medium 

are higher than a Class A compost, as the intent is for a biosolids growing medium to be used in place of 

a soil.  By contrast, the intent with a Class A compost is to use this material as an organic amendment to 

enhance soil nutrient content.     

 

A Class A biosolids is still a high quality product, and is only subject to reuse constraints when used in 

quantities exceeding 5 m3. For quantities less than 5 m3, the conditions for use of a Class A biosolids are 

exactly the same as those for a biosolids growing medium and a Class A compost.  The lowest quality 

categories apply to a Class B compost and Class B biosolids, and the use of these materials is subject to 

a number of constraints.  Even though restrictions can apply to a Class A biosolids, a Class B biosolids 
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and a Class B compost, these materials should still be regarded as valuable for the enhancement of 

vegetative growth. 

 

Table 2.1: Summary of Material Quality Under the BC OMRR 

 

Parameter 

Medium Type 

Biosolids 
Growing Medium 

Class A 
Compost 

Class B 
Compost 

Class A 
Biosolids  

(Note 1) 

Class B 
Biosolids 

Access Unrestricted Unrestricted Restricted 
Some 

restrictions 
Restricted 

Foreign Matter 
Content (% dry weight) 

< 1 < 1 <1 <1 < 1 

Sharp Foreign Matter None present None present None present None present None present 

C:N Ratio > 15:1 
> 15:1 and     

< 35:1 
N/A N/A N/A 

Faecal Coliforms  
(MPN/g dry weight) 

< 1,000 < 1,000 < 2,000,000 < 1,000 < 2,000,000 

Maximum Element Concentration (µg/g dry weight) 

Arsenic 13 13 75 75 75 

Cadmium 1.5 3 20 20 20 

Chromium 100 100 1,060 1,060 1,060 

Cobalt 34 34 150 150 150 

Copper 150 400 2,200 757 2,200 

Lead 150 150 500 500 500 

Mercury 0.8 2 15 5 15 

Molybdenum 5 5 20 20 20 

Nickel 62 62 180 180 180 

Selenium 2 2 14 14 14 

Zinc 150 500 1,850 1,850 1,850 

 

Note 1:  The quality criteria for a Class A biosolids is based on Federal requirements, stated in the Trade Memorandum T-4-93.  
This trade memorandum has no standards for copper or chromium, both of which are important for biosolids and biosolids 
products.  The values stated in Table 2.1 for these metals are the proposed standards which have been indicated as 
reasonable by the BC Ministry of Environment.  
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2.3.3 Process Requirements  

In addition to quality requirements, the OMRR also outlines the treatment requirements for each type of 

organic matter.  The treatment requirements relate to pathogen reduction and vector attraction reduction.  

Pathogen reduction is the decrease in micro-organisms which may have the potential to cause illness or 

disease and vector attraction reduction is the reduction in the potential for nuisance conditions (e.g. 

odour, attracting flies, etc.).   

 

The requirements for pathogen reduction are outlined in Schedule 1 of the OMRR. In each case, the 

requirements for pathogen reduction are based on a temperature-time relationship for the destruction of 

enteric micro-organisms.  The temperature-time relationship allows for either short periods of time when 

the material is exposed to elevated temperature or long periods of time when the material is exposed to 

low or ambient temperatures.  The higher quality biosolids products (biosolids growing medium, Class A 

compost and Class A biosolids) all require a period of elevated temperature (i.e. ≥ 50 oC).  Class B 

products only require low or ambient temperature conditions.  

 

Vector attraction reduction is the process by which the organic matter undergoes a change which will 

result in a material which is (theoretically) not biologically active.  In reality, the final product has a lower 

biological activity.  Once vector attraction reduction has been achieved, the final product is stable 

organically and has a low odour potential.  The acceptable vector attraction reduction methods are 

outlined in Schedule 2 of the OMRR.  There are a number of acceptable methods by which vector 

attraction reduction can be achieved and, unlike the pathogen reduction processes, there is little 

difference between a Class A process and a Class B process.  The most common methods of vector 

attraction reduction involve biodegradation, mainly composting and digestion (aerobic or anaerobic).  

Chemicals can also be used for vector attraction reduction, with the most common being an alkaline 

substance, such as lime.  

 

2.3.4 Use Requirements  

Under the OMRR, the intent is that the resulting organic matter will be used to enhance vegetation or 

plant growth.  The acceptable uses range from agricultural lands for crop growth, through to urban 

settings, which can include use of these materials in residential gardens.   A Class A compost, a biosolids 

growing medium and a Class A biosolids (for volumes less than 5 m3/parcel of land) can be used without 

restriction.  However, for a Class B compost, a Class B biosolids or a Class A biosolids (of volumes 

greater than 5 m3/parcel of land), there is the need to complete a Land Application Plan under the OMRR.  

The Land Application Plan is to be prepared by a qualified professional and submitted to the BC Ministry 

of Environment before the organic matter is used.  There is one exception to this – the potential to reuse 

organic matter at a landfill site for intermediate or final cover.  In this case, the use of the organic matter 

can be authorised through the landfill operating permit or closure plan.  
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2.4 Regulatory Framework for Industrial Uses 
 

With respect to the use of sludge or biosolids in industrial processes (e.g. cement manufacture) or for an 

energy source (e.g. incineration or gasification), these approaches are limited in BC, but would be the 

responsibility of the industry to ensure that the organic matter is being managed appropriately.  The 

regulatory pathway for any reuse options which do not include the enhancement of vegetative growth 

would need to be clarified on a case by case basis, but is likely to focus on the responsibilities being 

placed with the end user, not the sewage treatment plant owner.  If the intent is to use sludge or biosolids 

for the production of energy, it is possible that sludge would have a higher calorific value, depending on 

the extent to which organic degradation occurs during the production of biosolids. However, the desire for 

an industry to handle sludge is likely to be limited, due to the pathogen concerns and the increased risk of 

nuisance conditions, such as odour production.  
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3.0 CLASSIFICATION OF THE CITY’S SLUDGE AND BIOSOLIDS 

UNDER THE OMRR 
 

3.1 Overview to the City’s Sewage Treatment Plant 
 

The City’s sewage treatment plant was first constructed in the late 1950’s, with upgrades being completed 

in the mid 1990’s.  The current facility consists of the following processes: 

 A headworks consisting of a macerator and grit channel. 

 An activated sludge plant, which consists of an aeration tank, a secondary clarifier and two aerobic 

sludge digesters.  

 An aerobic lagoon. 

 A facultative lagoon. 

 Disinfection with chlorine gas. 

 An outfall to the Kettle River.  

 

Figure 3.1 shows the lay-out of the sewage treatment plant site.  

 

The facility operates under permit PE-00280, which was first issued by the BC Ministry of Environment in 

1969, and was last amended in 1998.  Under the permit, the following conditions are stipulated: 

 The maximum effluent 5 day biochemical oxygen demand (BOD5) concentration is to be ≤ 45 mg/L; 

 The maximum effluent total suspended solids (TSS) concentration is to be ≤ 60 mg/L; 

 The maximum effluent release rate is to be ≤ 2,500 m3/d, for Stage 1, which is defined in the permit 

as consisting of an activated sludge plant, a two stage lagoon system and chlorination. 

 The maximum effluent release rate is to be ≤ 3,500 m3/d, for Stage 2, which is defined in the permit 

as consisting of upgrades to the mechanical plant to enable all flow to be handled by mechanical 

treatment, and conversation of the lagoons to sludge storage.  

 

The City currently operates the lagoons and the activated sludge process as two different treatment 

trains.  Depending on incoming flows, a portion of the flow is diverted to the two lagoons, which are 

operated in series, and a portion of the flow is diverted to the activated sludge plant.  The effluent from 

the lagoon train and the effluent from the activated sludge plant are combined prior to the chlorination 

building, for release to the Kettle River. 
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Sludge is produced by both the aerobic and facultative lagoons and the activated sludge process.  The 

rate of sludge production for a lagoon system is low, and the operation of a lagoon system can allow for 

the sludge to slowly accumulate over an extended period of time before the ability for wastewater 

treatment is compromised.  There will be a higher sludge production rate in the aerobic lagoon than the 

facultative lagoon, as the bulk of the wastewater treatment will occur in the aerobic lagoon.  In addition, it 

is also possible that sludge will carry over from the aerobic lagoon to the facultative lagoon, depending on 

the mixing/ability for sludge settlement in the aerobic lagoon and also the volume of sludge which is 

present in the lagoon.   

 

For the activated sludge process, sludge is wasted and recirculated throughout the day to allow for a 

healthy microbial population to be maintained.  The recirculated sludge is returned to the aeration tank 

and the excess sludge is wasted to the aerobic digesters, which can be operated in parallel or in series.  

The current operation is to waste the sludge to digester #1 for aerobic digestion. Periodically, the 

digesting sludge is pumped into digester #2, and is allowed to settle.  The clarified liquid from digester #2 

is decanted to the aeration tank and the settled solids from the bottom of the digester are pumped into the 

facultative lagoon.   

 

In addition to receiving raw sewage from the community, there was a period of time when trucked waste 

was also received at the sewage treatment plant.  The receiving point for the trucked waste was the 

north-west corner of the facultative lagoon.  The receipt of trucked waste was terminated in August, 2012.   

 

3.2 Solids Volumes 
 

3.2.1 Volume of Solids Present in the Facultative Lagoon 

The volume of solids present in the facultative lagoon was estimated through measurements taken by 

City staff in August, 2013.  There was a total of 11 monitoring stations, located throughout the lagoon, as 

indicated in Figure 3.2.  One of the monitoring stations (Site 1) was located near the old receiving area for 

trucked waste.  Three of the monitoring stations were located in the area where digested solids are being 

released (Sites 9, 10 and 11).   

 

The data indicate that the depth of solids in the lagoon varies from 0.3 m (Site 1) to 1.65 m (Site 10).  The 

average depth of the solids is 0.99 m.  The depth to the bottom of the lagoon was measured for each site, 

and indicated an average depth of 1.71 m.  Based on these depths and an assumption that the lagoon 

volume is in the order of 36,000 m3, approximately 58% of the lagoon is taken up by solids, which 

equates to a solids volume in the order of 21,000 m3.  An indication of the magnitude of the accumulating 

solids in the facultative lagoon is shown in Figures 3.3 and 3.4.  One photograph was taken in 2013 when 

the level in the lagoon was high, due to effluent storage (Figure 3.3).  One photograph was taken in 2012 

during a period of effluent release (Figure 3.4).   
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Figure 3.3: Surfacing Sludge – High Lagoon Water Level  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4: Sludge Accumulation Area – Low Lagoon Water Level 
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Samples were also taken to provide an indication of the solids content.  The data indicated that the solids 

content varied from 2% (Site 1) to 9% (Site 4).  The solids content around the area where digested solids 

are received is in the order of 5%, which is also the average solids concentration for the whole lagoon.  

Using an average solids content of 5% and a solids volume of 21,000 m3, it is estimated that the mass of 

dried solids in the lagoon is in the order of 1,050 m3 (which is also approximately equivalent to 1,050 

tonnes of dried solids).   

 

The volatile solids content was also measured for each sample.  Sludge and biosolids consist of two 

types of solids – volatile solids, which are indicative of the presence of organic material such as micro-

organisms, and non-volatile solids, which are indicative of inorganic material such as grit.  The volatile 

solids content of sludge and biosolids will decrease somewhat over time as the organic matter naturally 

biodegrades.  The data indicate that the volatile solids concentration in the lagoon varies from 32% to 

56%, with an average of 48%.  The highest concentrations were generally associated with area close to 

the digested sludge release.  The lowest concentrations were by Site 1 (trucked waste area).  A volatile 

solids content of 48% is low for a wastewater sludge/biosolids and is indicative of a well degraded 

sludge/biosolids or a high inorganic content, e.g. excessive inputs of grit to the system.  

     

The estimations outlined above are intended to be a crude guideline to the solids content of the 

facultative lagoon.  Prior to any desludging or related sludge activities for the lagoon, a more accurate 

solids profile needs to be undertaken.  In addition, solids will also have been accumulating over time in 

the aerobic lagoon.  The quantity and quality of the solids in the aerobic lagoon are not known, but it is 

possible that sludge may also need to be removed from this lagoon.  

 

3.2.2 Solids Production Rates 

City operations indicate that approximately 104 m3 of digested solids are transferred each week from the 

aerobic digester to the facultative lagoon. City operations indicate that the solids content of the 

transferred material is in the range of 1 to 2%, with the average in the order of 1.5%.  This concentration 

is consistent with the solids content of the single grab sample which was taken in August 2013 (1.6% dry 

solids).  For this grab sample, the volatile solids content was approximately 76%.   

 

From the above information, approximately 1.7 m3 of dry solids are being transferred to the facultative 

lagoon on a weekly basis.  This equates to an annual transfer of 88 m3 of solids, of which approximately 

67 m3 are in the form of organic matter, which can biodegrade over an extended period of time.  The 

remaining 21 m3 are in the form of inorganic matter, which cannot degrade and will continue to 

accumulate in the lagoon. 

 

There is no indication of the input of solids from the aerobic lagoon into the facultative lagoon.  This will 

be largely dependent on mixing rates in the aerobic lagoon and the volume of solids which are present in 

the aerobic lagoon.  However, given the nature of a lagoon system compared with a mechanical sewage 
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treatment plant, it is reasonable to assume that the bulk of the fresh incoming solids will be from the 

activated sludge plant.  

 

3.3 Solids Quality 
 

The quality of the solids present in the aerobic digester and the facultative lagoon was assessed, focusing 

on the element and faecal coliform requirements outlined in the OMRR.  The element data relate to 

sampling events which occurred in August 2012 and the faecal coliform data relate to samples which 

were taken in August, 2013.  The data are summarised in Tables 3.1 and 3.2, with comparison to the 

standards stipulated in the OMRR.  For the element concentration (Table 3.1), the data relate to the 

average concentration of 4 samples taken from the facultative lagoon and an average concentration of 2 

samples taken from the aerobic digester.  For the faecal coliform concentration (Table 3.2), the data 

relate to the average of 7 samples taken from the facultative lagoon and a single grab sample from the 

aerobic digester.  

 

For the element quality, the highest quality in the OMRR is associated with a biosolids growing medium, 

with the lowest quality being associated with a Class B compost/Class B biosolids.  The ranking of quality 

from highest to lowest is:  

Biosolids growing medium > Class A compost > Class A biosolids > Class B compost/biosolids. 

 

There is some cross-over for the quality for certain parameters and the different classifications for organic 

matter.  For example, the quality criterion for cadmium is the same for a Class A biosolids, Class B 

biosolids and Class B compost.   

 

From the data summarised in Table 3.1, the solids in the facultative lagoon met the quality criteria for a 

Class B compost/Class B biosolids.  The solids in the aerobic digester were consistently at lower 

concentrations than the lagoon solids, resulting in the ability to meet the quality criteria for a Class A 

biosolids.  For both the facultative lagoon and the aerobic digester, some parameters were found to be 

present in very low concentrations.  For the facultative lagoon, 4 parameters were present at 

concentrations which were consistent with the requirement of a biosolids growing medium.  For the 

aerobic digester, 8 parameters were present at concentrations which were consistent with a biosolids 

growing medium.   

 

The data only present the average concentrations, which would be the primary focus for a land 

application, on the assumption that all of the solids will be applied to a single area.  However, the 

maximum concentration of one substance (molybdenum) for the facultative lagoon solids was higher than 

the highest concentration stipulated in the OMRR (20 µg/g dry weight for a Class B biosolids/Class B 

compost/Class A biosolids, compared with an actual measurement of 26 µg/g dry weight for one of the 

facultative lagoon samples). For the data set of 4 samples, the recorded concentration of 26 µg/g dry 

weight was an abnormality, with the remaining 3 samples all having a concentration in the order of 16   
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Table 3.1: Comparison of Solids Quality – OMRR Element Concentrations 

 

Parameter 
Concentration 

(µg/g dry 
weight) 

OMRR Medium Type (Lowest Quality to Highest Quality) 

Class B 
Biosolids  

Class B 
Compost 

Class A 
Biosolids  

Class A 
Compost 

Biosolids 
Growing 
Medium 

Facultative Lagoon 

Arsenic 13.6 √ X 

Cadmium 2.9 √ √ X 

Chromium 35 √ √ 

Cobalt 4.2 √ √ 

Copper 825 √ X X X 

Lead 73 √ √ 

Mercury 9.0 √ X X X 

Molybdenum 18.5 √ X 

Nickel 24 √ √ 

Selenium 9.5 √ X 

Zinc 1,020 √ X X 

Aerobic Digester 

Arsenic 2.8 √ √ 

Cadmium 0.7 √ √ √ 

Chromium 13 √ √ 

Cobalt 2.0 √ √ 

Copper 290 √ √ √ √ 

Lead 21 √ √ 

Mercury 1.8 √ √ √ X 

Molybdenum 5.4 √ X 

Nickel 11 √ √ 

Selenium 5.1 √ X 

Zinc 430 √ √ √ 

 
√  =  conforms to the corresponding OMRR quality classification 

X  =  does not conform to the corresponding OMRR quality classification  
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µg/g dry weight.  It is possible that the elevated concentration of molybdenum in the single sample was 

either a sample error or related to the receipt of trucked waste.  The quality of trucked waste is hard to 

control and could contain elevated concentrations of many different substances, including molybdenum.   

 

However, elevated concentrations of molybdenum were also recorded in the 1995 sludge studies, and 

further investigations were undertaken in the attempt to help understand the source of this metal.  The 

information in the 1995 study indicated that there was no clear point source of molybdenum entering the 

system and, therefore, it was likely that the source of molybdenum was the City’s drinking water.  Metals 

will accumulate in the wastewater solids over time, and it is possible that what could be considered as low 

concentrations in a water source could cause elevated concentrations in a wastewater solids.  There is a 

greater risk of metal accumulation if the source of water is from an aquifer, compared with surface water, 

due to generally higher concentrations of metals in groundwater.  

 

For the faecal coliform quality, the highest quality is associated with a biosolids growing medium/Class A 

compost/Class A biosolids, with the lowest quality being associated with a Class B compost/Class B 

biosolids.  From the data summarised in Table 3.2, the solids in the facultative lagoon and the aerobic 

digester both met the quality criteria for a Class B compost/Class B biosolids. A lower faecal coliform 

concentration was associated with the facultative lagoon, compared with the digested sludge.  This is 

quite common, as storage time is one of the factors which can affect faecal coliform survival and solids 

can be stored in lagoons for many years.  It is possible for data from lagoon sludges to indicate faecal 

coliform concentrations below the analytical detection limit (e.g. 1 to 3 MPN/g dry weight, depending on 

the laboratory capabilities).  For the samples from the City’s facultative lagoon, 5 out of the 7 samples 

were below the Class A/biosolids growing medium criterion of 1,000 MPN/g dry weight, with the lowest 

concentration being recorded as < 35 MPN/g dry weight.  

 

Table 3.2: Comparison of Solids Quality – OMRR Faecal Coliform Concentrations 

 

Parameter 

Faecal 
Coliform 

Concentration 
(MPN/g dry 

weight) 

OMRR Medium Type (Lowest Quality to Highest Quality) 

Class B 
Biosolids  

Class B 
Compost 

Class A 
Biosolids  

Class A 
Compost 

Biosolids 
Growing 
Medium 

Facultative Lagoon 1,067 √ X 

Aerobic Digester 130,000 √ X 

 
√  =  conforms to the corresponding OMRR quality classification 

X  = does not conform to the corresponding OMRR quality classification  
 

To summarise, both the facultative lagoon solids and the aerobic digester solids would be classified as a 

Class B biosolids, even though there are some parameters which are present in low concentrations.   
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In the OMRR, foreign matter content also needs to be considered.  Foreign matter relates to substances 

such as sharps (glass, needles, razor blades, etc.) and inorganic material such as plastics.  There are no 

data available for foreign matter for the City’s sludge/biosolids, but the presence of foreign matter is easy 

to address through screening prior to the reuse of the solids.  It is reasonable to assume that foreign 

matter will be present due to the historical receipt of trucked wastes and the lack of screening.   

 

3.4 Solids Treatment  
 

3.4.1 Overview   

The focus for defining treatment in the OMRR is pathogen reduction and vector attraction reduction. 

When developing the OMRR, the agreement within BC was that the concepts in the OMRR were to be 

based on the United States framework for regulating biosolids.  The classic definitions used as the basis 

for the regulatory framework in the United States make a distinction between wastewater treatment and 

solids treatment.  Under these definitions and also relating these definitions to the situation for the City of 

Grand Forks, the activated sludge aeration tank, the aerobic lagoon and the facultative lagoon will all be 

classified as wastewater treatment processes.  Only the aerobic digesters will be classified under the 

distinction of solids treatment processes.  Using these definitions in the purest terms means that any 

solids which are present in the lagoons but have not passed through the aerobic digester can only be 

classified as “sludge” not biosolids, as these solids have not been treated by a recognised solids 

treatment process. However, depending on the treatment which the solids have received during time in 

the aerobic digester, it is possible that some of the waste activated sludge could be classified as 

“biosolids”. 

 

The City is not alone with facing the issues of these definitions.  There are many sites in BC which rely 

solely on lagoons for sewage treatment and the resulting solids in these lagoons can reach a high quality 

which is consistent with a biosolids growing medium as a result of the long duration when digestion and 

pathogen die-off can occur.  However, there is a measure of flexibility in the OMRR which can allow for 

alternative approaches to treatment and the ability to recognise an end product as a “biosolids” rather 

than a “sludge”.  

 

3.4.2 Pathogen Reduction 

In the OMRR, treatment for pathogen reduction is based on a temperature-time relationship, with a longer 

time being required for pathogen reduction as the temperature decreases. Unless a process is capable of 

reaching a controlled temperature of at least 50 oC, the resulting product cannot meet a Class A 

designation or be used to create a biosolids growing medium.  In the case of the City’s sewage treatment 

plant, there is no ability to achieve or maintain an elevated temperature. Therefore, regardless of whether 

a low measured pathogen concentration is found, the resulting product can only be classified as a Class 

B biosolids.  
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It is evident that pathogen reduction occurs both in the aerobic digester and the lagoon.  Data from grab 

samples taken in August 2013 indicated a faecal coliform concentration of 9,400,000 MPN/g dry weight 

for the waste activated sludge.  This decreased to 130,000 MPN/g dry weight at the end of the aerobic 

digester.  Further decreases in the faecal coliform concentration are evident during storage in the 

facultative pond, with the historical data indicating concentrations between < 35 MPN/g dry weight and 

4,800 MPN/g dry weight.  

 

The clause relating to pathogen treatment by aerobic digestion to produce a Class B biosolids would 

apply to the City’s activated sludge plant.  Under this clause, the solids treatment process has to be 

aerated with the mean cell residence time to vary between 40 days at 20 oC and 60 days at 15 oC.  Given 

the challenges with respect to ambient temperatures in BC and the typical tank sizes for digesters, it is 

possible that this mean cell residence time may not be met during the cooler months of the year.  If this is 

the case, the pathogen reduction process requirements may not be met year-round.    

  

The clause relating to pathogen treatment by anaerobic digestion to produce a Class B biosolids would 

apply to the City’s facultative lagoon, as there is no mechanical aeration in the facultative lagoon and the 

oxygen demand within a sludge would quickly result in anaerobic conditions.  Under this clause, the mean 

cell residence time must be between 15 days at 35 oC to 55 oC and 60 days at 20 oC. The first 

temperature range relates to constructed anaerobic digesters where the temperature can be controlled.  

The second temperature condition is more relevant to lagoons and ambient uncontrolled conditions.  

Given the length of time that the solids have been stored in the facultative lagoon, the conditions required 

in the OMRR for pathogen reduction would have been met.  

 

3.4.3 Vector Attraction Reduction 

In the OMRR, there are a range of treatment options for vector attraction reduction.  For the purposes of 

this report, the focus will be on the digestion process, where a volatile solids reduction of at least 38% is 

required for either aerobic or anaerobic digestion. 

 

For the aerobic digester, the volatile solids concentration of the waste activated sludge is in the order of 

81%.  This relates to a single grab sample taken in August, 2013, but this concentration is in line with 

what would typically be expected for untreated waste activated sludge.  Data from the same sampling 

event indicate that the volatile solids content of the digested sludge is in the order of 76%.  This is high for 

a digested sludge, so it is not surprising that the calculated volatile solids reduction is in the order of 7%.  

These data indicate that the digester operation is not optimised.  The resulting sludge from the digester 

would not be compliant with the OMRR for vector attraction reduction based on the definitions used for 

digester operation.  It is possible that sufficient vector attraction reduction could be proven under the 

OMRR, using one of the alternative approaches such as laboratory testing to confirm the specific oxygen 

uptake rate.  However, given the high volatile solids content, there is a risk that the tests would confirm 

that adequate vector attraction reduction had not occurred in the aerobic digester.  
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For the facultative lagoon, assuming an incoming volatile solids content in the order of 80%, which is 

consistent with both the data from the aerobic digester and also a typical raw sludge from a biological 

wastewater treatment process, and taking the average volatile solids content for the solids which are 

being stored in the facultative lagoon (48% approximately), the volatile solids reduction would be 

approximately 67%.  This indicates that a significant reduction in the volatile solids content has occurred 

over time.  Based on these data, the solids which are accumulating in the facultative lagoon are expected 

to be stable biologically with a low risk of causing odour issues. The solids in the lagoon meet the 

requirements for vector attraction reduction, as defined by the OMRR.   

 

3.5 Summary – Compliance with the OMRR 
 

Compliance with the OMRR requires both quality and treatment process to be confirmed.  The solids from 

both the aerobic digester and the facultative lagoon meet a Class B biosolids quality classification.  The 

data for the solids from the aerobic digester indicate a higher quality for metals, compared with the solids 

from the facultative lagoon.  However, the reverse is true for the faecal coliform concentration.  There are 

no data available for foreign matter, but this can be managed through screening, if required, prior to 

reuse.  

 

The data indicate that the aerobic digester operation is not optimised, with limited digestion of the solids 

occurring.  This observation is based on a single data point, which may not be representative of true 

operational conditions.  The conditions for the facultative lagoon are indicative that, if required, it could be 

proven that OMRR process conditions have been met for a Class B product.  

 

To summarise, under the current operations, the solids from the aerobic digester would be classified as 

“sludge”.  The solids from the facultative lagoon could be classified as “biosolids”, although there are 

complications with respect to the concept that a wastewater treatment process cannot be used for sludge 

treatment.  
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4.0 SOLIDS MANAGEMENT OPTIONS 
 

4.1 Introduction 
 

With consideration to the information presented in the early study which was completed in 1995, the 

following options are available for managing the solids which are produced at the City’s sewage treatment 

plant: 

Option 1: Disposal to landfill 

Option 2: Use as an energy source 

Option 3: Land application for the growth of plants 

 

These three options are discussed further below.   

 

4.2 Disposal to Landfill 
 

Disposal of sludge and biosolids to landfill does not need authorisation from the BC Ministry of 

Environment, nor would this activity fall under the OMRR.  However, agreement to receive the material 

must be received from the landfill owner and there is the need to ensure that the receipt of the material 

would not contravene the existing landfill operational permit.   

 

Typically, a landfill focuses on receiving solid wastes, so any sludge/biosolids which are received at a 

landfill must have been through a dewatering process first, whether this is a mechanical process such as 

a centrifuge, belt press or geotube, or whether this is a simple air-drying approach.  Although typically no 

strict number is given with respect to the desired solids content of sludge/biosolids for disposal to landfill, 

a good rule of thumb is a minimum of 12% for solids content, as this can be achieved by simple 

dewatering process and resulting material can be handled as a solid.  For a comparison, the solids 

content of the digested sludge is in the order of 1.6%, and the solids content of the biosolids in the 

facultative lagoon is in the order of 5%.  Therefore, dewatering would be required in either case before 

transportation to the local landfill. The receipt of sludge/biosolids at landfill sites will incur trucking costs 

and tipping fees.  Moisture content associated with the sludge/biosolids is an important factor with respect 

to the both costs.  A wetter sludge/biosolids will result in higher trucking and tipping fees, so there is an 

advantage to achieving a higher solids content during dewatering.   

 

Generally, the disposal of sludge/biosolids to landfill is becoming less acceptable.  In BC, this is due to 

the direction and the desire to divert materials away from the landfill.  As many landfills are owned and 

operated through a Regional District rather than a municipality, the decision to receive sludge/biosolids is 

often out of the hands of the sewage treatment plant owner.   
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The Regional District of Kootenay Boundary was contacted regarding the potential for the 

sludge/biosolids to be received for disposal at the local Grand Forks landfill, which is located to the north-

west of the sewage treatment plant (Figure 4.1).  The discussions indicated that the Regional District 

does have concerns regarding the receipt of the sludge/biosolids at the site, due to the small scale of the 

landfill.  In the event that the sludge/biosolids are received, a tipping fee would be applied, and would be 

based on the standard fee scale, with the standard tipping fee for mixed refuse being $95/tonne. In 

addition to the tipping fee, the City would also need to cover all dewatering and trucking costs.   

 

Although disposal to landfill may not be a favourable option, the Regional District may be willing to 

explore the potential of mixing the sludge/biosolids with woodchips for composting.  It is not known at this 

point whether this approach would be possible.  Further discussions with respect to volume, 

sludge/biosolids quality and the levy of any tipping fees are needed.  

 

4.3 Use as an Energy Source 

 
Many industrial processes burn fuel in order to produce the some or all of the energy required at the site 

for operations.  The organic content of the sludge/biosolids can result in this form of organic matter being 

a suitable potential alternative energy source.  The presence of organic matter and water content are both 

important when considering the calorific value of a potential fuel source.  Ideally, a potential energy 

source should have a high organic matter and low water content.  

 

In the untreated form, sludge has a high organic content, which would make it suitable as a potential fuel.  

However, the organic content will decrease as the sludge naturally biodegrades (e.g. through treatment 

such as aerobic or anaerobic digestion).  Therefore, an old sludge/biosolids will not be as energy efficient 

as a young untreated biological sludge. However, there will be lower concerns with respect to human 

health and odours for an old and well degraded sludge/biosolids.  

 

A sludge/biosolids does not have to have significant water removed before it can be considered as a 

suitable energy source.  Depending on the burning process, it is possible that a solids content as low as 

15% could be suitable, but this would require a sufficient balance with dry material. It is important that this 

balance is maintained, as the potential result could be the need to supplement the heating process with 

propane or electricity.  For sites where sludge/biosolids is the primary source of fuel, a minimum solids 

content of 35% is preferred.  

   

Discussions were held with Roxul Inc., regarding the potential for the City’s sludge/biosolids to be 

received at the site located next to the sewage treatment plant (Figure 4.1).  The response indicated that 

there is a reluctance to receive the sludge/biosolids at the Grand Forks site due to specific concerns with 

the added carbon being detrimental to the melting process and general concerns with respect to the 

environmental conditions of their permit.  
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4.4 Land Application for the Growth of Plants 
 

In theory, there are a number of different types of lands to which a Class B biosolids can be applied.  

These lands can be privately or municipal-owned properties, and the land uses can include agricultural, 

forestry, disturbed areas, recreational areas, etc.  However, for a Class B biosolids, access restrictions to 

protect public health must be considered along with constraints which are required to protect the 

environment.  

 

In May 2013, a site visit was completed to gain an overview to the areas which may have the potential for 

the land application of Class B biosolids.  The preference was to focus on lands which were owned by the 

City or were within the City boundary.  It was recognised that there may be significant lands available for 

a Class B biosolids application outside of the City boundary, but this would have the potential for 

increased trucking costs, which the City would prefer to avoid.  In addition, the heavy agricultural activities 

outside of the City boundary have resulted in concerns with respect to groundwater protection and the 

use of fertilizers, which could include both chemical and organic fertilizers.  This could result in additional 

complications for a biosolids application.  

 

The lands which were identified as being possible application areas are shown in Figure 4.1.  In addition 

to the concern with historical fertilizer use, there was also concern with some areas with respect to 

shallow groundwater levels, close proximity to wells, current land use, current growth of crops for human 

consumption, open access to the public, grade of slope and zoning for future residential use.  The most 

promising site for land application appears to be the airport.  This site is located to the south-east of the 

City (south of the sewage treatment plant) and is fully fenced to restrict public access.  The airport parcel 

has a level aspect and there is an open area with some basic vegetation growth.  In addition, this site is 

owned by the City. An alternative application area is the berms located around the sewage treatment 

plant site.  This area would be ideal, due to the close proximity resulting in minimal trucking requirements, 

the current land usage and access restrictions.  However, the area around the sewage smaller than the 

airport site, and it is possible that not all of the sludge/biosolids could be accommodated for application 

within this footprint.  The area requirements can only be determined through calculating the appropriate 

application rates based on the quality of the material to be applied and the existing soil conditions.    

 

For the application of a Class B biosolids to the sewage treatment plant berms or airport lands, a Land 

Application Plan must be developed by a qualified professional and submitted to the BC Ministry of 

Environment for approval.  The Land Application Plan must outline the following:  

 Application rates based on the characteristics of the material to be applied, the soils and proposed 

vegetation. This is typically calculated based on the nitrogen concentration, although it is possible that 

this could be amended in the event that there is an elevated concentration of a substance (e.g. a 

metal) in the biosolids.  

 Application requirements, e.g. methodology, tilling, etc. 
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 Identification of public health and environmental concerns. 

 The determination of appropriate setbacks and mitigative measures.  Setbacks apply to a range of 

different factors such as property lines, roads, streams and wells, etc.  

 Monitoring requirements before, during and after application.  
 

There are different ways in which to manage the preparation of the Land Application Plan and the actual 

application of the material.  With the focus being an application to the sewage treatment plant berms or 

airport lands, where the City has ownership, the following options could be pursued: 

1. The City could both prepare the Land Application Plan (through a qualified professional) and apply 

the organic matter.  In this scenario, the City would have full control over the application and bear the 

full responsibilities of both the Plan and the application activities.  

2. The City could prepare the Plan (through a qualified professional) but allow a contractor to apply the 

organic matter. In this scenario, the City would have little control over the application activities but 

would likely still bear the full responsibilities. 

3. The City could use a contractor who is responsible for preparing the Plan and applying the organic 

matter.  In this scenario, the City would have little control over the application activities and the 

contractor would likely bear the full responsibilities for the land application activities.  

 

If the City was to pursue land application, the following costs would need to be considered:  

 Development of the land application plan; 

 Screening of the biosolids, if there is a concern with foreign matter; 

 Site signage; 

 Monitoring before, during and after the application; 

 Transportation to site; 

 Application of the biosolids, which may require both spreading and tilling; and 

 Re-vegetation of the area; 

 

Biosolids can be applied to land either as a liquid or solid.  There are advantages and disadvantages to 

both approaches. The key advantage with respect to using a liquid biosolids is an increased ease of 

application, depending on the application method.  However, the application of a liquid will increase 

trucking costs and additional care will need to be taken with respect to preventing run-off.  There is also a 

greater potential for liquid biosolids to affect shallow groundwater, due to the ability of the liquid portion to 

migrate down into the soils at a quicker rate than the vegetation is able to use the available nutrients.  
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It is possible to use sludge/biosolids at a landfill for daily, intermediate and final cover.  This is especially 

advantageous if the landfill site has limited cover material available and is actively trucking in cover 

material on a regular basis.  However, the operation of many landfills does not distinguish between the 

receipt of sludge/biosolids as a waste and the receipt of biosolids as a resource for cover material.  

Therefore, a tipping fee may still be incurred, depending on the direction set by the local regional district.  

Additional discussion would be needed with the Regional District of Kootenay Boundary to determine if 

this approach would be acceptable.  
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5.0 SUMMARY AND RECOMMENDATIONS 
 

Based on the information provided in this report, the following summary is made: 

 It is estimated that there is approximately 21,000 m3 of solids in the facultative lagoon.  Using a solids 

content of 5%, this would equate to 1,050 m3 of dried solids (or 1,050 tonnes of dried solids).  These 

estimations are to be considered as a guide only, and a full sludge survey is required prior to initiating 

any desludging activities.  

 The solids in the facultative lagoon consist of approximately 50% organic matter and 50% inorganic 

matter.  Although the organic matter may continue to biodegrade slowly, the inorganic matter will only 

continue to accumulate.  

 Based on City information for wasting rates from the aerobic digester, the solids in the facultative 

lagoon will continue to accumulate at a rate of 88 m3/year.  Approximately 67 m3 of the solids are in 

the form of organic matter, which can biodegrade over an extended period of time.  The remaining 21 

m3 are in the form of inorganic matter, which cannot degrade and will continue to accumulate in the 

lagoon.  There will be additional solids input from the aerobic lagoon, although the rate of the input 

from this source is expected to be low compared with the waste digested sludge.  Over time, solids 

have been accumulating in the aerobic lagoon.  The quantity and quality of the solids in the aerobic 

lagoon are not known.  

 Compliance with the OMRR requires both quality and treatment process to be confirmed.  The solids 

from both the aerobic digester and the facultative lagoon meet a Class B biosolids quality 

classification.  The data for the solids from the aerobic digester indicate a higher metals quality 

compared with the solids from the facultative lagoon.  However, the reverse is true for the faecal 

coliform concentration.  There are no data available for foreign matter, but this can be managed 

through screening, if required, prior to reuse.   

 The limited data indicate that the aerobic digester operation is not optimised and limited digestion of 

the solids is occurring.  However, the conditions for the facultative lagoon are indicative that, if 

required, it could be proven that OMRR process conditions have been met for a Class B product.  

 Under the current operations, the solids from the aerobic digester would be classified as “sludge”.  

The solids from the facultative lagoon could be classified as “biosolids”, although there are 

complications with respect to the concept that a wastewater treatment process cannot be used for 

sludge treatment.  

 Disposal to landfill is a potential option, but concerns have been raised by the Regional District with 

respect to the potential volume of sludge/biosolids and the landfill size.   

 The option of using the sludge/biosolids as an energy source is not a feasible approach to managing 

the City’s sludge/biosolids. 
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 The most viable option for land application appears to be the airport site or the berms around the 

sewage treatment plant.  

 

Based on the information presented in this report, outcomes of the Wastewater Treatment Plant 

Assessment, and the follow up discussions with the City, the following recommendations are made: 

 Review the operation of the aerobic digester to determine if it is feasible to amend operations to allow 

the OMRR process requirements to be met.  

 Review the operation of the wastewater and sludge aspects of facultative lagoon to determine the 

feasibility of separating the current wastewater and sludge treatment processes.   

 Complete a comprehensive sludge survey for the facultative lagoon before undertaking any 

desludging or sludge management activities.  

 Enter further discussions with the Regional District with respect to disposal, composting or application 

activities at the landfill site.  

 For the management of the sludge in the facultative lagoon, complete a Land Application Plan under 

the OMRR.  The assessment will include a determination of the application area requirements 

through calculating the appropriate application rates based on the quality of the material to be applied 

and the existing soil conditions.  This assessment is to be completed for the airport site and/or the 

sewage treatment plant site.  A budget of $10,000 is to be assigned for the completion of the Land 

Application Plan, although this should be reviewed just prior to the initiation of the assessment.   

 For the management of the solids which are being generated by the activated sludge plant, these 

solids are to be diverted away from the facultative lagoon, with the aerobic lagoon to be used as an 

aerated sludge storage pond.  Desludging is to be periodic, using a Geotube bag type of operation.    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Date: July 16, 2014 

To: Doug Allin 

cc:   

From: Scott Shepherd 

File: 0788.0033.01 

Subject: Asset Management Update 

The following memo is intended to provide a brief update on the City’s Asset Management Program, to be 

shared with Grand Forks Council on July 21st.  The key takeaways from the program are listed below: 

1. Grand Forks’s Infrastructure has a replacement value of $127 million 

2. There is approximately $32 million in infrastructure that has passed its service life ($20 million of 

this amount is for roads) 

3. An annual investment of $3.85 million is needed for asset renewal  

4. The projected revenues for Grand Forks over the next 20 years are not sufficient to achieve asset 

renewal investment targets and planned capital investments 

5. Addressing immediate and future renewal needs will result in significant cash flow challenges given 

current revenue generating potential 

6. Using a risk-based approach, the asset renewal projects have been prioritized based on likelihood 

and consequence of failure, resulting in a target investment of $700,000 annually for the capital 

renewal of highest priority assets  

7. The information developed in the asset management program will be utilized in the City’s 2015 

Capital planning process and discussions with Council around future policies to increase revenues 

and reduce costs.  

Background 

The City of Grand Forks has taken a proactive approach to planning for financial sustainability of 

community infrastructure.  Grand Forks is responsible for operating and maintaining almost $127 million 

of infrastructure consisting of the: water system, wastewater (sanitary sewer) system, stormwater system, 

roadway network, buildings and facilities, electrical, fleet, and parks.  This infrastructure is vital to the well-

being of the residents and businesses in the community; however, a significant proportion has reached, 

or will be reaching, the end of its service life over the next few decades and will require major investments 

to maintain existing levels of service, meet regulatory requirements for public health and to support future 

growth of the community.  The AMIP indicated an infrastructure backlog of nearly $32 million ($20 million 

is allocated to roads).  The following table provides a snap shot of the City’s assets.  
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Table 1 – Grand Forks Assets 

 
Grand Forks’ approach to asset management integrates all of a community’s long term infrastructure 

costs and available funding, with a focus on infrastructure being the framework for a vibrant community.  

The City’s asset management program is founded on an on-going process of infrastructure decision 

making.  This process is illustrated in the following figure. 

 
Figure 1: Infrastructure Decision Making 
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The first step in this program was the Asset Management Investment Plan (AMIP), also known as a cost 

cash flow analysis.  The AMIP was created in 2010, and encompasses Steps 1 and 2 of the process outlined 

above.  The AMIP analysis identified that an average annual life cycle investment amount of $3.85 million 

($2.9 million allocated to roads, water and sewer) was required for the renewal of the City’s existing 

infrastructure and building of reserve funds.   

Step 3 was the development in 2011 of a long term Asset Management Financial Plan (AMFP), which 

identified and modelled the revenue generation capabilities of the City and sets the stage for balancing of 

costs and revenues to take place in Step 4.  The analysis in the AMFP also included a comparison of 

identified infrastructure expenditures (e.g. renewal, new capital, planning and design, operations and 

maintenance, debt servicing) to the revenue anticipated (e.g. rates, fees, taxes, grants, borrowing), as 

illustrated in the figure below.  

Figure 2: Balancing Revenues and Expenses 

 

 

 

The key findings from the analysis indicate that there is a sustainability gap between current and 

anticipated revenues compared to planned expenditures. The model indicated that the City could 

generate $222 million in revenue whereas expenditures are expected to be $278 million over the next 20 

years (a financial sustainability gap of $2.8 million/year).  

With an infrastructure deficit of $32 million and a short fall of $2.8million/year in revenue, this means that 

the cost burden to renew infrastructure is going to grow over the next two or three decades more than the 

City’s revenue.  
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In addition, there are several essential capital projects to address regulatory requirements (as outlined in 

the water and wastewater strategies). Anticipated failures and declining service levels, associated with 

the infrastructure backlog, will also contribute to this cost burden.  This has long term implications, which 

are compounded by the demands that will be placed on the City for further asset renewal as the 

remainder of existing assets reach their life expectancy.  As a result, the analysis recommended that 

Grand Forks undertake cost containment measures and develop revenue generation strategies to create 

an ideal funding model (essentially 

balancing future revenues and 

expenditures).  

To balance revenues and expenditures, 

some trade-offs will have to be 

considered such as: 

 Building Reserves (dedicated for 

renewal) 

 Undertake borrowing 

 Increasing revenue (tax and rate 

increases) 

 Investing in alternative revenue 

sources 

 Cost Containment through 

increasing risk, adjusting level of 

services, etc.) 

 Prioritized Capital Planning 

Some of these trade-offs are using tools 

already available and in use within the City, 

while others will require further consideration of how to increase revenues, and contain costs.  This will 

allow the City to close the financial sustainability gap so that each utility/fund can be operated 

independently and in a fiscally responsible manner into the future, thereby achieving community-wide 

financial sustainability. 

The next step (completed in 2014) in the City’s Asset Management Program was to take major steps 

towards balancing costs and revenues by exploring cost containment strategies.  

Cost Containment Strategies 

Cost containment measures provide a variety of options for balancing costs and revenues over the long 

term.  This could include approaches such as alternate maintenance management practices, adjusting 

levels of service, increasing risk where appropriate (resulting in project deferral), refining system capacity, 

protecting reserves, economies of scale, and applying these measures to a triple bottom line approach to 

capital planning. 

As infrastructure investments are delayed, risks grow exponentially.  Some assets could be run to failure 

(for example many local roads or water mains on dead end roads), while others will need to be replaced 

before they fail (for example water mains in commercial areas).   

Figure 3: Funding Levels 
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By understanding the risk (consequence and likelihood of failure) and condition, projects can be 

strategically prioritized to address infrastructure investment needs while minimizing risk.   

 

A multi-utility risk assessment for water, sewer and roads was undertaken in 2013/14 in order to refine the 

required annual infrastructure investment to a more affordable level that Grand Forks can sustain (reduce 

the $3.85 million annual investment as identified in the AMIP).  

The methodology incorporated four main components into the project selection criteria as outlined below: 

 An assessment of the infrastructure likelihoods of failure (i.e., probability) 

 An assessment of the infrastructure consequences of failure (i.e. environmental, social or 

economic impacts) 

 Risk scores (i.e., combination of probability and consequence) for each individual asset 

 Prioritization of projects based on risk score rankings 

The likelihood of failure, consequence of failure, and risk score components mentioned above were utilized 

for each asset category in the analysis to develop a prioritized list of projects based on an assessment of 

both condition and capacity of the infrastructure. As part of this process, the City’s hydraulic models for 

water and sewer were updated and each systems capacity was refined with the most current growth 

information and data from Grand Forks.  

The three priority levels were used in the infrastructure planning process in order to distinguish between 

urgent and non-urgent investments. For example; based on funding limitations, the priority 1 projects would 

take precedence over the priority 2 projects.  The assets that have empirical data such as modeling results 

to support their risk score are pushed to the top of the priority list and the assets that are based on 

assumptions such as asset age and service life are pushed to the bottom of the priority list.  Assets that are 

triggered by either existing capacity or condition risk scores are scheduled for replacement within a 10 year 

horizon and assets that are triggered by future capacity parameters are scheduled for replacements within 

the 10-20 year horizon. It is important to note that some projects could advance to the 0-10 year timeframe 

based on actual growth patterns.  

A prioritized list of capital renewal upgrades was compiled based on the outputs of the risk assessment for 

linear and facility assets (a copy of the priority 1 list is included at the end of this document). The table on 

the next page summarizes the total amount of investment that is recommended to be made in the linear 

infrastructure over the next 20 years.  
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Table 2: Prioritized Investment by Asset Category 

 

Prioritized Investment Summary 

Priority 0-10 10-20 Total 

Priority 1 

Roads $2,392,700 $2,686,065 $5,078,765 

Water $426,466 $2,190,028 $2,616,494 

Sewer $761,298 $5,545,011 $6,306,309 

Total* $3,580,464 $10,421,104 $14,001,568 

Priority 2 

Roads $6,541,337 $7,368,089 $13,909,426 

Water $4,041,835 $924,677 $4,966,512 

Sewer $145,074 $13,325,031 $13,470,105 

Total $10,728,246 $21,617,797 $32,346,043 

Priority 3 

Roads $9,872,501 $499,918 $10,372,419 

Water $0 $777,158 $777,158 

Sewer $0 $862,643 $862,643 

Total $9,872,501 $2,139,719 $12,012,220 

Total                                              $58,359,831 

*Average Annual Investment is $700,000 over 20 years 

 

 

There is over $58 million in priority 1-3 projects required in the 20 year horizon. The average annual 

amount of investment for priority one projects is $700,000 (significantly lower than the AMIP).  Based on 

the revenue capacity of the City, it is recommended that investments in renewal focus on the priority one 

projects.  

Revenue Generation Strategies 

Revenue generation measures provide a variety of options for balancing costs and revenues over the 

long term.  This could include approaches such as lobbying for support from senior levels of government 

for increased financial support, providing support for economic development and increased growth, 

investigating alternative revenue streams from non-traditional sources, increased levels of borrowing for 

capital projects, adjustments to cost recovery bylaws (such as the DCC bylaw) and increase to fees, 

charges, rates and taxes.  
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Next Steps 

Based on discussions with staff, the following next steps were developed to assist the City in developing a 

sustainable financing model for funding asset management and delivery of the essential capital projects.  

1. Develop policies (set parameters) for: 

 Approach to funding asset management (i.e. renewal) 

 Building dedicated  asset renewal reserves 

 When to consider borrowing 

 Alternate financing (grants, new funding sources) 

2. Focus on Priority 1 needs for asset renewal 

3. Save for ~50% of AMIP valuation 

 Long term budgeting for renewal needs and build reserves 

4. Develop a strategy for setting sustainable rates and tax levels 

 Review of water and sewer fees and rates (self-funded utilities) 

 Work toward a solution that is not reliant on grants 

 Consider ability to pay before implementing changes 

5. Explore alternate revenue and cost recovery strategies 

6. Ensure revenue is sufficient to sustain desired levels of service 

 
It is anticipated that staff will utilize the asset management program results and models to inform decision-

making and discussions with Council for the 2015 financial plan process and in the development of policies 

to support planning for financial sustainability of community infrastructure.  

Please contact the undersigned if you have any questions or any clarification of the above information.  

 

URBAN SYSTEMS LTD.  

 

Scott Shepherd, BA, AScT  

Principal, Asset Management Consultant  

 

/ss 
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Priority One Watermain Replacements 

Road ID Pipe ID Road Name 

RD-0239 WM-0091 2nd Street 

RD-0239 WM-0127 2nd Street 

RD-0239 WM-0141 2nd Street 

RD-0019 WM-0132 6th Street 

RD-0019 WM-0133 6th Street 

RD-0123 WM-0092 6th Street 

RD-0123 WM-0093 6th Street 

RD-0123 WM-0144 6th Street 

RD-0402 WM-0508 3rd Street 

RD-0243 WM-0066 2nd Street 

RD-0034 WM-0074 2nd Street 

RD-0260 WM-0119 Donaldson Drive 

RD-0260 WM-0489 Donaldson Drive 

RD-0034 WM-2546 2nd Street 

RD-0034 WM-2547 2nd Street 

RD-0325 WM-0075 2nd Street 

RD-0325 WM-0076 2nd Street 

RD-0341 WM-0310 2nd Street 

RD-0218 WM-0126 Riverside Drive 

RD-0153 WM-0271 73rd Avenue 

RD-0402 WM-0143 3rd Street 

RD-0402 WM-2543 3rd Street 

RD-0280 WM-0284 7th Street 

RD-0358 WM-0040 9th Street 

RD-0034 WM-0069 2nd Street 

RD-0200 WM-0282 72nd Avenue 

RD-0237 WM-2579 73rd Avenue 

RD-0492 WM-0118 67th Avenue 

RD-0090 WM-0031 20th Street 

RD-0161 WM-0280 8th Street 

RD-0280 WM-0283 7th Street 

RD-0435 WM-0307 3rd Street 

RD-0435 WM-2600 3rd Street 

RD-0324 WM-0134 5th Street 

RD-0073 WM-2506 5th Street 

RD-0388 WM-2645 5th Street 
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Priority One Watermain Replacements 

Road ID Pipe ID Road Name 

RD-0125 WM-2646 5th Street 

RD-0239 WM-0130 2nd Street 

RD-0260 WM-0121 Donaldson Drive 

RD-0243 WM-0342 2nd Street 

RD-0421 WM-2519 68th Avenue 

RD-0435 WM-2599 3rd Street 

RD-0408 WM-0023 19th Street 

RD-0408 WM-0024 19th Street 

RD-0112 WM-0026 Central Avenue 

RD-0028 WM-0029 19th Street 

RD-0110 WM-0210 19th Street 

RD-0028 WM-0234 19th Street 

RD-0028 WM-0527 19th Street 

RD-0028 WM-0528 19th Street 

RD-0450 WM-2664 72nd Avenue 

RD-0425 WM-0138 82nd Avenue 

RD-0158 WM-0139 81st Avenue 

Not on a road WM-0316 Not on a road 

RD-0243 WM-0341 2nd Street 

RD-0109 WM-0028 19th Street 

RD-0317 WM-0239 68th Avenue 

RD-0282 WM-0027 68th Avenue 

RD-0271 WM-0270 73rd Avenue 

RD-0484 WM-0137 None 

RD-0508 WM-0340 Industrial Park Way 

 

Priority One Sewer main Replacements 

Road ID Pipe ID Road Name 

RD-0299 SGM-0171 None 

RD-0235 SGM-0031 Industrial Park Way 

RD-0235 SGM-0032 Industrial Park Way 

RD-0235 SGM-0273 Industrial Park Way 

RD-0385 SGM-0318 Boundary Drive 

RD-0299 SGM-0339 None 

RD-0229 SGM-0270 2nd Street 
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Priority One Sewer main Replacements 

Road ID Pipe ID Road Name 

RD-0229 SGM-0271 2nd Street 

Not on a Road SGM-0338 Not on a Road 

RD-0263 SGM-0272 68th Avenue 

RD-0385 SGM-0172 Boundary Drive 

RD-0161 SGM-0220 8th Street 

RD-0161 SGM-0333 8th Street 

RD-0399 SGM-0334 9th Street 

RD-0380 SGM-0236 75th Avenue 

RD-0239 SGM-0043 2nd Street 

RD-0424 SGM-0073 2nd Street 

RD-0510 SGM-0098 Central Avenue 

RD-0071 SGM-0099 27th Street 

RD-0071 SGM-0101 27th Street 

RD-0071 SGM-0102 27th Street 

RD-0041 SGM-0104 27th Street 

RD-0041 SGM-0105 27th Street 

RD-0235 SGM-0274 Industrial Park Way 

RD-0435 SGM-0302 3rd Street 

RD-0435 SGM-0304 3rd Street 

RD-0235 SGM-0389 Industrial Park Way 

RD-0235 SGM-0390 Industrial Park Way 

RD-0264 SGM-0244 3rd Street 

RD-0264 SGM-0247 3rd Street 

RD-0375 SGM-0348 5th Street 

RD-0231 SGM-0349 75th Avenue 

RD-0102 SGM-0026 5th Street 

RD-0102 SGM-0027 5th Street 

RD-0324 SGM-0029 5th Street 

RD-0109 SGM-0176 19th Street 

RD-0161 SGM-0219 8th Street 

RD-0268 SGM-0228 6th Street 

RD-0372 SGM-0231 3rd Street 

RD-0266 SGM-0239 4th Street 

RD-0011 SGM-0240 73rd Avenue 

RD-0011 SGM-0241 73rd Avenue 

RD-0059 SGM-0242 5th Street 
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Priority One Sewer main Replacements 

Road ID Pipe ID Road Name 

RD-0102 SGM-0243 5th Street 

RD-0104 SGM-0245 Market Avenue 

RD-0266 SGM-0246 4th Street 

RD-0372 SGM-0248 3rd Street 

RD-0163 SGM-0253 2nd Street 

RD-0349 SGM-0261 4th Street 

RD-0399 SGM-0332 9th Street 

RD-0215 SGM-0340 10th Street 

RD-0458 SGM-0357 4th Street 

RD-0322 SGM-0359 4th Street 

RD-0322 SGM-0360 4th Street 

RD-0322 SGM-0361 4th Street 

RD-0507 SGM-0363 73rd Street 

RD-0266 SGM-0372 4th Street 

RD-0206 SGM-0003 72nd Avenue 

RD-0358 SGM-0024 9th Street 

RD-0130 SGM-0071 75th Avenue 

RD-0263 SGM-0258 68th Avenue 

RD-0355 SGM-0263 3rd Street 

Not on a Road SGM-0036 Not on a Road 

Not on a Road SGM-0072 Not on a Road 

Not on a Road SGM-0074 Not on a Road 

Not on a Road SGM-0103 Not on a Road 

Not on a Road SGM-0223 Not on a Road 

Not on a Road SGM-0238 Not on a Road 

Not on a Road SGM-0303 Not on a Road 

Not on a Road SGM-0354 Not on a Road 

Not on a Road SGM-0370 Not on a Road 

Not on a Road SGM-0371 Not on a Road 

RD-0435 SGM-0249 3rd Street 

RD-0334 SGM-0311 Donaldson Drive 

RD-0375 SGM-0229 5th Street 

RD-0402 SGM-0086 3rd Street 

RD-0215 SGM-0345 10th Street 

RD-0133 SGM-0225 7th Street 

RD-0202 SGM-0002 72nd Avenue 
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Priority One Sewer main Replacements 

Road ID Pipe ID Road Name 

RD-0019 SGM-0075 6th Street 

RD-0019 SGM-0076 6th Street 

RD-0373 SGM-0237 75th Avenue 

RD-0310 SGM-0347 75th Avenue 

RD-0402 SGM-0358 3rd Street 

RD-0169 SGM-0168 77th Avenue 

 

Priority One Roadway Replacements 

Asset ID Road Name From To 

RD-0021 None 21st Street 19th Street 

RD-0036 22nd Street 76th Avenue 75th Avenue 

RD-0041 27th Street 72nd Avenue Central Avenue 

RD-0063 19th Street Central Avenue 75th Avenue 

RD-0071 27th Street 75th Avenue Central Avenue 

RD-0034 2nd Street Industrial Sagamore 

RD-0092 68th Avenue 27th Dead End 

RD-0100 12th Street 73rd 72nd 

RD-0119 68th Avenue Boundary 16th 

RD-0126 Kettle River Drive 72nd Avenue 9th Street 

RD-0239 2nd Street 72nd Market 

RD-0150 Donaldson Drive 78th Avenue 21st Street 

RD-0151 Columbia Drive McCallum View 18th 

RD-0168 76th Avenue 23rd 22nd 

RD-0175 Boundary Drive 77th 78th 

RD-0176 68th Avenue 16th 17th 

RD-0203 22nd Street 77th 76th 

RD-0209 21st Street Central Avenue South Central Avenue North 

RD-0243 2nd Street 65th Industrial 

RD-0424 2nd Street Market Central 

RD-0244 Donaldson Drive 21st Street Municipal Boundary 

RD-0253 Donaldson Drive 75th Avenue McCallum View Drive 

RD-0435 3rd Street Hwy 3 Market 

RD-0275 68th Avenue Kettle River Dr. Lane 

RD-0294 Central Avenue 25th Street 22nd Street 

RD-0297 68th Avenue 14th Street Lane 
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Priority One Roadway Replacements 

Asset ID Road Name From To 

RD-0298 4th Street Central 75th 

RD-0304 Como Street 66th Aveune Dead End 

RD-0421 68th Avenue 24th Street Along 68th Avenue 

RD-0376 Riverside Drive 75th Avenue Dead End 

RD-0385 Boundary Drive Hwy 3 77th 

RD-0400 Industrial Drive WWTP PW 

RD-0404 22nd Street 75th Central 

RD-0418 Kettle River Drive 9th Street 10th Street 

RD-0510 Central Avenue 72nd  Avenue Central  Avenue 

RD-0260 Donaldson Drive 72nd Avenue Central Avenue 

RD-0334 Donaldson Drive Central Avenue 19th Street 

RD-0471 2nd Street Industrial 65th 

RD-0235 Industrial Park Way 65th Avenue 2nd Street 

RD-0527 Sagamore Avenue 2nd Street Dead End 

RD-0004 None Richmond Avenue Dead End 

RD-0024 21st Street Central Avenue Access Road 

RD-0025 66th Avenue 17th Street Van Ness Way 

RD-0030 66th Avenue Van Ness Way Boundary Drive 

RD-0031 Donaldson Drive 78th Avenue 77th Avenue 

RD-0090 20th Street 68th 66th 

RD-0037 Donaldson Drive 76th Avenue 77th Avenue 

RD-0043 66th Avenue Boundary 14th 

RD-0051 69th Avenue 4th 5th 

RD-0057 76th Avenue 23rd Street Access Road 

RD-0058 8th Street 66th 65th 

RD-0077 Como Street 63rd 62nd 

RD-0082 27th Street 72nd Avenue 68th Avenue 

RD-0091 Como Street 62nd Jasper 

RD-0097 2nd Street Sagamore Avenue Jasper Avenue 

RD-0101 66th Avenue 20th Street 19th Street 

RD-0103 72nd Avenue 18th Street 19th Street 

RD-0117 Valley Heights Drive Granby Road Valley Heights Drive 

RD-0120 2nd Street Sagamore Avenue 
Sagamore Ave 

Intersection 

RD-0134 63rd Avenue Como 64th 

RD-0137 Como Street 65th Avenue 64th Avenue 

RD-0141 12th Street 59th Avenue 66th Avenue 
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Priority One Roadway Replacements 

Asset ID Road Name From To 

RD-0146 25th Street Central 75th 

RD-0174 7th Street 65th 64th 

RD-0184 18th Street 70th 68th 

RD-0187 78th Avenue Boundary Dead End 

RD-0192 18th Street 60th Avenue 61st Avenue 

RD-0193 22nd Street Central Avenue 72nd Avenue 

RD-0194 72nd Avenue 4th 5th 

RD-0210 78th Avenue 23rd Street 22nd Street 

RD-0219 Coronation Place Sagamore Avenue Dead End 

RD-0228 21st Street 75th Avenue 76th Avenue 

RD-0232 6th Street 75th Avenue End 

RD-0233 64th Avenue 9th Como 

RD-0325 2nd Street Airport Access Road Jasper Avenue 

RD-0341 2nd Street 72nd Bridge 

RD-0251 72nd Avenue 12th Boundary 

RD-0264 3rd Street Market 72nd 

RD-0283 16th Street 68th Avenue 70th Avenue 

RD-0285 20th Street 76th Avenue 77th Avenue 

RD-0288 76th Avenue 
End of 76th Avenue 

Pavement 
End 

RD-0292 78th Avenue 78th Avenue Donaldson Drive 

RD-0300 69th Avenue 69th Avenue 5th Street 

RD-0303 None WWTP Industrial Drive 

RD-0313 68th Avenue 14th Street West 14th Street East 

RD-0375 5th Street Central 75th 

RD-0231 75th Avenue 5th 4th 

RD-0343 75th Avenue 25th 27th 

RD-0346 Como Street 66th Avenue 65th Avenue 

RD-0352 Sagamore Avenue 2nd Street Coronation Place 

RD-0353 5th Street 65th 64th 

RD-0360 13th Street Kettle River Drive 71st Avenue 

RD-0364 68th Avenue Boundary Drive 14th Street 

RD-0366 Kettle River Drive 13th Street 68th Avenue 

RD-0133 7th Street 73rd Avenue Central Avenue 

RD-0378 17th Street 68th Avenue 66th Avenue 

RD-0381 Donaldson Drive Boundary Drive 16th Street 

RD-0389 72nd Avenue 18th Street 70th Avenue 
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Priority One Roadway Replacements 

Asset ID Road Name From To 

RD-0394 Sunshine Way 72nd Avenue Cul-de-sac 

RD-0397 18th Street Kettle River Drive 61st Avenue 

RD-0405 68th Avenue 17th 18th 

RD-0413 68th Avenue 18th 19th 

RD-0427 60th Avenue 19th street 18th Street 

RD-0431 Donaldson Drive 70th Avenue 72nd Avenue 

RD-0432 22nd Street Central Avenue South Central Avenue North 

RD-0461 66th Avenue 18th Street 17th Street 

RD-0482 Pine View Crescent McCallum View Drive Cul-de-sac 

RD-0502 66th Avenue 66th Dead End 

RD-0517 2nd Street 
End of 2nd Street 

Pavement 
Wildlife Assoc 

RD-0520 Boundary Drive 78th Dead End 

 

 

Potential Multi-Utility Projects 

Asset ID Road Name From To 
Water 

Priority 1 
Sanitary 
Priority 1 

RD-0090 20th Street 68th 66th WM-0031  

RD-0041 27th Street 72nd Avenue Central Avenue  SGM-0104 

RD-0071 27th Street 75th Avenue Central Avenue  SGM-0099 

RD-0034 2nd Street Industrial Sagamore WM-0074  

RD-0239 2nd Street 72nd Market WM-0091 SGM-0043 

RD-0243 2nd Street 65th Industrial WM-0066  

RD-0325 2nd Street 
Airport Access 

Road 
Jasper Avenue WM-0075  

RD-0341 2nd Street 72nd Bridge WM-0310  

RD-0424 2nd Street Market Central  SGM-0073 

RD-0264 3rd Street Market 72nd  SGM-0244 

RD-0435 3rd Street Hwy 3 Market WM-0307 SGM-0302 

RD-0375 5th Street Central 75th  SGM-0348 

RD-0421 68th Avenue 24th Street 
Along 68th 

Avenue 
WM-2519  

RD-0231 75th Avenue 5th 4th  SGM-0349 

RD-0133 7th Street 73rd Avenue Central Avenue  SGM-0225 

RD-0385 Boundary Drive Hwy 3 77th  SGM-0318 

RD-0510 Central Avenue 72nd  Avenue Central  Avenue  SGM-0098 
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Potential Multi-Utility Projects 

Asset ID Road Name From To 
Water 

Priority 1 
Sanitary 
Priority 1 

RD-0260 Donaldson Drive 72nd Avenue Central Avenue WM-0119  

RD-0334 Donaldson Drive 
Central 
Avenue 

19th Street  SGM-0311 

RD-0235 
Industrial Park 

Way 
65th Avenue 2nd Street  SGM-0031 
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