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1.0 INTRODUCTION

The City of Kamloops has embarked on a review of its Liquid Waste Management Plan (LWMP)
which was completed in July 2003 and approved by the Minister of the Environment in May 2004.
One of the commitments of the 2003 LWMP was to conduct a review after five years.

The primary objectives of this review are to:

1 Consult with technical (government agencies) and public individuals to see if there are
any other issues that have been identified over the last 5 years that should be
addressed.

.2 Review progress on all of the commitments made in the 2003 LWMP; and

3 Review the proposed alternate treatment process which maximizes the use of existing

infrastructure, including alum addition for phosphorus reduction instead of using the
biological phosphorus removal process recommended in the 2003 LWMP.

URBANSYSTEMS.
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PUBLIC PROCESS

The first step in reactivating this review involved identifying government agencies and members
of the public to participate on a combined Technical/Public Advisory Committee. The following
agencies/individuals were invited to attend.

Ministry of Environment — Carol Danyluk, P.Eng.,; Bob Grace, R.P.Bio.; Gabriele Matscha

City of Kamloops — Mike Warren, P.Eng.; Jake Devlin, P.Eng.; Deven Matkowski, P.Eng.;
David Teasdale, BASc.

Interior Health Authority — Dan Ferguson

Domtar — Kristin Dangelmaier, P.Eng.

Ministry of Agriculture and Lands — Graham Strachan, P.Ag.
Skeetchestn Indian Band — Mike Anderson

Fraser Basin Council — Dr. Bob Smillie

Tobiano — Michael Schaad, Utilities Manager

Environment Canada — Snehal Lakhani

Ministry of Community Development — Catriona Weidman, P.Eng.
Fisheries and Oceans Canada — Michael Crowe, R.P.Bio.
Kamloops Indian Band — Dave Kneeshaw, P.Eng.
Thompson Rivers University — Susan Purdy, BASc
Thompson Nicola Regional District — Greg Toma

Public — Lido Doratti (Rayleigh); Tony Brumell (Valleyview)

Urban Systems Ltd. — Chris Town, P.Eng., MASc; Dr. Joanne Harkness, R.P.Bio.

The first meeting of this group was held on October 9, 2008. The minutes are included in
Appendix A. The purpose of the meeting was to review the “Background Report’, dated
September 2008, and to discuss any issues that have arisen since July 2003 and to discuss
progress on all of the commitments in the LWMP.

The City hosted a booth at the Home Show from October 17 to 19, 2008 to present information
to the public on the wastewater treatment and disposal systems. Appendix B includes all of the
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materials displayed, the handouts and the questionnaire that were handed out. In total 80
guestionnaires were filled in. Some of the relevant comments included:

Deal with the odours;

Try and reuse as much effluent as possible; potential for standing water at Cinnamon
Ridge to create habitat for mosquitoes;

Use xeriscaping at STP;
Upgrade treatment plant;
Rayleigh needs sewers; and

Provide education to minimize inside water use.

The results of the following questions are noted:

Question Response

1. Were you aware that (except for areas like Rayleigh where Yes 81%
on site treatment and disposal is employed) all of the City’'s

[0)

sewage is treated at their Sewage Treatment Plant on No 19%
Mission Flats Road?

2. Were you aware that 20% of the treated effluent is reused Yes 41%
to irrigate property at Cinnamon Ridge and the Kamloops NoO 599%
Golf and Country Club, and that 80% is discharged to the
Thompson River?

3. Did you know that the City has applied for senior Yes 66%
government funding to upgrade the facilities at the sewage NoO 34%

treatment plant?

The second meeting of the Committee was on June 11, 2009. The purpose of this meeting was
to review the draft LWMP Review Report, what the Predesign process had concluded, notify the
members of the Build Canada Fund Grant received by the City of Kamloops and to discuss the
requirements to complete the public consultation process for this review. The minutes are
included in Appendix A.

The public was further informed of the City’s LWMP as follows:

URBANSYSTEMS.
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A four page Newsletter was prepared that described the issues and what the City is planning
to do. This Newsletter was published in two editions of Kamloops This Week the week of
July 19 — 25, 2009. It has also been posted on the City’s website since July 19™, 2009. It
was also made available at numerous City facilities as waiting room reading material. A copy
of the Newsletter is included in Appendix A.

The draft LWMP Review Report and the Newsletter were made available on the City’s website
via a direct link from their homepage for 4 weeks. Both have since been available on the
City's website and can be found directly at http://www.kamloops.ca/water/index.shtml.

There were two responses from the public, one from Duane Henricks, P.Eng., inquiring about the
apparent high per capita sewage flows. He did not have any concern regarding the City's
upgrading plans. His questions were answered by Deven Matkowski, P.Eng., City Utilities Project
Engineer. No further correspondence was received from Mr. Hendricks. The second response
was a phone call from Julia Mitra who suggested the City check out what OSTARA has to offer.
This is a Vancouver based company that extracts phosphorus from struvite which is a by product
of the anaerobic digestion process. The City of Kamloops does not have an anaerobic digester.

URBANSYSTEMS.
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EXISTING SYSTEMS

3.1 Introduction

A comprehensive wastewater collection, treatment and disposal review of the City's facilities was
undertaken in the late 1970's. That review led to an $11 M treatment and disposal upgrade in
1984 and 1985. The upgrade was designed to accommodate 37,000 m*/d of raw wastewater.
The Ministry of Environment permit PE-399 governs the disposal criteria to the river, to rapid
infiltration basins (these have been abandoned) and to irrigated lands. The permit requires the
following:

Discharge to River Directly from Lagoons

Five Day Biochemical Oxygen Demand (BODs) < 30 mg/L monthly average
Total Suspended Solids (TSS) < 30 mg/L monthly average
Toxicity (96 hr LC 50) 100% effluent

(this requirement has been suspended)
Chlorine Residual non detect
Flow - April 16 to Nov. 30 < 55,000 m®/d

Total Phosphorus (TP) - April 16 to Nov. 30 < 2 mg/L

TP - Dec. 1 to April 15 < 14.7 kg/d *

Note: In 2007 the Permit was amended in accordance with the LWMP to have maximum
TP < 1.5 mg/L, and an annual average < 1.0 mg/L.

Discharge to Irrigated Lands

BODs < 45 mg/L
TSS < 60 mg/L
Chlorine Residual < 1 mg/L after 1 hour contact time

0368.0314.20 / December 2009 U R BNN SYST E M S®
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3.2 Collection
Figure 1 illustrates the sewered and unsewered areas of the City. The unsewered areas include:

Rayleigh;
Heffley Creek;
Noble Creek;

Karindale;
Some areas of Barnhartvale;
Knutsford; and

Tranquille.
Note that since 2003, Rosehill has connected to the City’s sewer.

The City’s collection system typically consists of pipes that convey raw wastewater — on-site
septic tanks are not utilized. Where required, there are pump stations (109 in all) to overcome
topographical constraints en route to the central sewage treatment plant (STP) at the west end
of Mission Flats Road (approximately 10 km from the City centre).

3.3 Treatment

3.3.1 [Introduction
Figure 2 illustrates the layout of the STP. The treatment process includes:

An automatic rake bar screen (19 mm openings).

Two anaerobic lagoons (Cell 1A — 74,000 m®; Cell 1B — 92,485 m?, including clay hole).
One magnetic flowmeter.

Three aerated lagoons (Cell 2A — 62,000 m®; Cell 2B — 128,000 m*; Cell 2C — 200,000 m®).
Two phosphorus removal lagoons (40,000 m? each).

Chlorine contact lagoon (14,000 m®).

Two storage cells (Cell 3 — 770,000 m?; Cell 4 — 1,700,000 m®).

A brief description of each process component is included below.

URBANSYSTEMS.
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3.3.2 Bar Screen

All of the raw wastewater passes through this screen. It is intended to remove all non-
putrescrible (plastics, wood, etc.) materials that are larger than 19 mm in size. These materials
are lifted with a rake mechanism to an auger that dewaters and compresses the contents. These
compressed screenings are discharged outside and then hauled to the landfill as required.

3.3.3 Anaerobic Lagoons (Cells 1A and 1B)

The objective of the two anaerobic lagoons is to allow heavier solids to settle out and to achieve
biological stabilization of some of the organic matter. Malodours emanating from these two cells
have been the source of complaints in Brocklehurst, the golf course and the airport in warm
weather conditions.

3.3.4 Flow Meter

A magnetic flow meter was placed between the anaerobic and aerated lagoons. It measures the
influent flow and transmits the signal to the operations building where flow rates are
continuously recorded.

3.3.5 Aerated Lagoons (Cells 2A, 2B and 2C)

The objective of these lagoons is to reduce the organic and suspended solids concentrations to
less than 25 mg/L.

The aerated lagoons have subsurface diffusers which deliver air from centrifugal blowers into the
wastewater to maintain aerobic conditions (a dissolved oxygen level 2 mg/L). Cell 2A has fine
bubble diffusers fed from a 500 hp blower (installed in 2000). Cells 2B and 2C have coarse
bubble diffusers fed from three 200 hp blowers (installed in 1985). These conditions support
aerobic microorganisms that biologically reduce the organic matter or biochemical oxygen
demand (BODs). Aeration is tapered from more intense in Cell 2A to less intense in Cell 2C in
order to properly satisfy the microbiological oxygen demand. In addition, the tapered aeration
allows suspended solids to settle out as the flow proceeds from one cell to the next.

The power cost to operate the blowers is approximately $320,000/year.

0368.0314.20 / December 2009 U R BNN SYST E M S®
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3.3.6 Phosphorus Removal (Cells P1 and P2)

The two phosphorus cells are used (one at a time) to reduce the total phosphorus (TP)

concentration. The effluent TP must be less than 1.5 mg/L. Alum is added into a rapid mix

chamber upstream of the lagoon. The concentration of alum used ranges from 50 to 75 mg/L

and costs approximately $220,000/year.

3.3.7 Chlorination (Cell C1)

Gaseous chlorine (from 1 tonne cylinders) is dissolved into effluent to make a concentrated

solution which is then transferred to a mixing zone upstream of Cell C1. The purpose is to Kill

pathogenic bacteria and viruses.

Chlorine costs are approximately $35,000/year.

3.3.8 Storage Cells

Cells 3 and 4 are used to further reduce BODs and to store treated effluent for irrigation at
Cinnamon Ridge. These cells also naturally reduce chlorine residuals to zero.

There is an outfall from Cell 4 into the river with a flow meter. Also there is a pump station
beside Cell 4 to convey effluent under the river to the spray irrigation system located on the

north shore, west of the airport (Cinnamon Ridge Farm).

Bypass piping is not available at this time to permit the separate storage of high and low
phosphorus concentration effluent.

34 Disposal

Figure 3 illustrates the City's disposal facilities. In 2007 the approximate percentage of treated
effluent that was discharged via each method of disposal is noted below.

Direct River Outfall 80%

Spray Irrigation 20%

0368.0314.20 / December 2009 U R BNN SYST E M S®
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3.4.1 River Outfall

The outfall extends = 3 m from the south bank. It is a 600 mm diameter pipe with an open end
(i.e., there is no diffuser).

3.4.2 Spray lrrigation

The City irrigates approximately 300 ha of land at Cinnamon Ridge, 155 ha of which are owned
by the City. The City also provides effluent to the Kamloops Golf and Country Club (included in
the 300 ha). Effluent from Cell 4 is pumped under the river into a chlorine contact chamber.
Pumps are then used to deliver the effluent into a pressurized network of irrigation mains
controlled by the water level in a concrete reservoir on the hillside above Tranquille Road.
Farming operations on City property are undertaken by a private contractor who pays the City
$25,000/yr. The City maintains and replaces all of the irrigation equipment. The City budgets
approximately $250,000 for the spray irrigation facility.

3.5 Performance

3.5.1 Bar Screen

The bar screen has been effective at reducing the quantity of non biodegradable materials from
the process. However, some plastic products do make it through the screens and under certain
influent flow conditions sewage does bypass the screen. The screen was installed in 1993 and is
in a poor state of repair.

3.5.2 Anaerobic Lagoons (1A and 1B)

In 2007 the anaerobic lagoons removed an average 35% and 78% of the BODs and TSS
respectively. This is effective treatment given that no energy is applied to these lagoons.

These lagoons continue to generate malodours and floating mats of sludge, particularly in the
summer time. Cell 1B is virtually full of sludge and needs to be desludged. Cell 1A appears to be
half full and also should be desludged. In 2008 the anaerobic lagoons only removed 22% of the
BODs, which is likely an indication of the impact the settled sludge is having on the treatment
capability of the cell.

0368.0314.20 / December 2009 U R BNN SYST E M S®
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3.5.3 Flow Meter

The average flow rate in 2008 was 30,479 m*/d. The maximum day flow was 35,305 m*/d by
comparison to the design flow of 37,000 m*/d.

3.5.4 Aerated Lagoons (2A, 2B and 2C)

On November 9, 2007 a dissolved oxygen (DO) profile throughout the lagoons demonstrated that
DO levels exceeded 1.5 mg/L through all depths in Cell 2A. Cell 2B and 2C had DO greater than
6.0 and 9.0 mg/L throughout the water column respectively.

The City upgraded the aeration system in Cell 2A by replacing the coarse bubble diffusers with
fine bubble diffusers and by adding a new 500 hp blower in 2000. Settled sludge was removed
from Cell 2A when the conversion was made.

The MOE permit is 30 mg/L for both BODs and TSS when discharging to the river. At the end of
Cell 2C the BODs and TSS averaged 34 mg/L and 27 mg/L respectively in 2008. It is clear that
downstream lagoons are required to meet the terms of the Permit. The maximum values in 2008
were 83 mg/L and 53 mg/L for BODs and TSS respectively at the outlet of Cell 2C.

3.5.5 Phosphorus Removal (P1, P2)

In 2008 the City added approximately 60 mg/L of aluminum sulphate to reduce the total
phosphorus (TP) levels to less than 1.5 mg/L. The City had no trouble meeting their permit for
TP reduction.

Alum sludge requires removal every year. Current practice is to pump into the centrifuge where
it is dewatered to approximately 20% dry solids. After dewatering it drops into a trailer and is
then hauled to the Cinnamon Ridge compost facility. After composting it is sold to the public,
and applied on the City's farm and some City parks, according to agronomic need and quality.

3.5.6 Chlorination

Chlorination has been effective at reducing the coliforms. Algae growth in the upstream cells
creates an additional chlorine demand which costs an estimated $9,000/yr. The costs of
reducing the algae (such as covering the lagoon to prevent algae growing) are significantly
greater than $9,000/yr.
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3.5.7 Storage Cells (3 and 4)

Effluent discharged to the river from Cell 4 averaged 7 mg/L BODs and 12 mg/L TSS in 2008, well
below the 30 mg/L Permit requirement. TP concentrations averaged 1.0 mg/L in 2008.
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WHAT WERE THE COMMITMENTS OF THE LWMP?

The Stage 3 Report, dated July 2003, summarized all of the commitments made by the City.

They are reiterated here for completeness.

This LWMP will be reviewed, as per the Ministry of Water, Land and Air Protection policy, every
five (5) years.

4.1

4.2

4.3

Source Control

Construct a trucked waste receiving facility at the entrance to Mission Flats Road for
primarily organic wastes (this is expected to be a net revenue source).

Construct a trucked waste receiving facility at the treatment plant for primarily inorganic
wastes.

Review and amend the sewer bylaw, as required.

Review industrial/commercial discharges to the City's sewer system and implement
management strategies as appropriate to ensure compliance with the sewer bylaw and that
equitable charges are being levied.

Utilize an influent BODs of 300 mg/L for design purposes (modify as appropriate based on
actual data).

Sewage Reduction

Ensure that the City’s video inspection crews alert the Manager of Operations of any
significant potential sources of infiltration/inflow.

Inspect all manholes in the City to identify any significant sources of inflow.
Increase focus in the Watersmart program to reducing indoor water use.

Consider implementing a volunteer water meter program for residential properties.

Unsewered Areas

Implement a public education program in all the unsewered areas of the City with the
objective of extending the life of on-site systems.
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2. Implement a bylaw requiring property owners to submit a maintenance certificate every

two years.

3. For Rayleigh and Karindale the recommended approach is to:

a Implement a public education program;

b. Monitor septic system failures (severity, frequency) with Interior Health Authority;

C. Assess availability of senior government grant programs;

d. Undertake geotechnical investigations to confirm viability and location of Thompson
River crossing (to confirm reliability of preliminary cost estimates);

e. Prepare predesign studies of the sewer system, North Thompson river crossing,
connection requirements, cost/lot;

f. Convene an open house to explain concepts and costs; and

g. If appropriate, apply for a grant.

4. For Rose Hill pursue the studies involving connection to the City's sewer system. Based on

the results, and direction from the ratepayers pursue either a connection to the City or
implement a public education program as in 1. above.

4.4

Effluent Criteria

4.4.1 River Discharge

Effluent criteria for discharge to the river, according to the 2003 LWMP, will meet the following:

Total Phosphorus < 1.0 mg/L ® Annual Average
Total Phosphorus < 1.5 mg/L © Maximum daily
BODs <30 mg/L @

TSS <30mg/L @

Faecal Coliforms < 200 CFU/100 mL @
Ammonia CEPA criteria, yet to be finalized
Disinfection By ultraviolet light

@ As recommended by the Environmental Management Committee.

@ As per the City's existing permit.

Page 16
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4.4.2 Spray lrrigation

Effluent criteria for reuse on lands in the vicinity of Cinnamon Ridge Farm will meet the following:

BODs <45 mg/L W

TSS < 60 mg/L

Faecal Coliforms < 200 CFU/100 mL

Disinfection By Chlorination, > 1 mg/L after 1 hour contact

@ As per the City's existing permit, consistent with the Restricted Public Access category in the Municipal Sewage

Regulation.
4.4.3 Monitoring Program

The Environmental Management Committee is developing the monitoring program and will
continue to review the receiving environment to confirm the appropriate effluent criteria with an
emphasis on total phosphorus. If, after considered deliberations, the maximum criteria for river
discharge should be lower than 1.5 mg/L total phosphorus, then upgrading of the preferred
option would be undertaken to suit.

4.5 Biosolids

1. Select Option 5 — Class A Compost as the preferred method of treating and reusing
sludge/biosolids generated from the City’s sewage treatment plant.

2. Undertake pilot studies on windrow composting to monitor compost quality relative to Class
B and Class A criteria in the Organic Matter Recycling Regulation. If quality meets the
Class A criteria then continue with the windrow process. If it does not, or to address
operational issues, then implement the aerated static pile process.

3. Implement a pilot study in 2003 to quantify the impact of effluent, compost and biosolids
on the growth of corn for animal feed.

4, Create a biosolids growing medium with the stockpiled sludge and reuse as appropriate.
Undertake pilot testing to determine if sludge from the phosphorus removal cells and
sludge stored in the D cells can be converted to a biosolids growing medium.
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Monitor the groundwater quality through existing and new monitoring wells to track any
impacts from the compost site, and from effluent irrigation and application of
compost/biosolids.

Treatment, Disposal and Reuse Options

Discontinue regular use of the rapid infiltration basins when the new plant is constructed
(maintain for emergency use).

Continue with effluent irrigation at Cinnamon Ridge for at least 20 years. Dedicate
approximately 5,500 m3/d of screened raw sewage to Cell 2C for treatment, followed by
storage in Cells 3 and 4.

Abandon or modify the anaerobic cells when the new plant is constructed (this will deal
with odour complaints).

Replace chlorination facilities at the main plant with ultraviolet light when the new plant is
constructed.

Select 420 litres per capita per day as the average daily influent design flow.

Select Option 5: Partial Biological Nutrient Removal Plant with disposal to the Thompson
River as the preferred method of upgrading treatment and disposal processes.

Consider phasing opportunities to implement Option 5.

Abandon and cease analyses related to the overland/wetland pilots.

Undertake initial dilution studies on the Cell 3 outfall under low river flow conditions.
Improve the outfall in response to the dilution studies to hasten the dilution process.

Reconsider the feasibility of irrigating Kamloops Indian Band land in subsequent reviews of
the LWMP.

Implement reliable and environmentally sustainable infrastructure.

Stormwater Management

Undertake a stormwater engineering study at the next review of the LWMP.
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WHAT HAS TRANSPIRED SINCE JULY 20037

51 Activities Related to Major Plant Upgrading

Since approval of the LWMP in 2004 the City has spent in the order of $460,000 examining and
refining conceptual designs for various options and a further $320,000 completing a predesign on
the preferred option.

In 2005 and 2006 conceptual designs for a Partial Biological Nutrient Removal Plant using
membranes were prepared, including cost estimates. This included a site trip to Atlanta, Georgia
to see membrane plants first hand. In May 2006, City Council approved implementation of the
core Plant to an estimated $47.4 M (based on a design average daily flow of 42,000 m?/d).
However, the status of senior governments grant funding was unclear, as were the federal
wastewater discharge regulations. So the City did not proceed at that time.

In early 2007, although there were no grant programs available, the federal regulations were
becoming clearer. It was apparent that, based on the proposed regulations that Kamloops would
not need to biologically reduce ammonia. Also, the City had undertaken numerous agricultural
pilot test programs using the alum-based biosolids, which demonstrated no negative impacts
(note that one of the primary reasons why the Environmental Experts from the Workshop in the
first LWMP suggested a biological phosphorus removal process, was their understanding that
biologically-derived sludge would be better than alum-based sludge for composting).
Construction costs were escalating at this time as well.

In June 2007 the City retained Urban Systems to complete a feasibility study on upgrading the
lagoons using alum for phosphorus removal. This study examined two different options -
Convert to Activated Sludge and Enhance the Lagoons. The study also compared the costs of the
earlier approved membrane process. The study culminated in the report "Feasibility of Upgrading
the Lagoons"”, in March 2008. The Ministry of Environment reviewed and conceptually approved
these options - although, because of the proposed change to use chemically-assisted phosphorus
removal instead of biological processes, they did mention it would be necessary to re-open the
LWMP. The results of the Feasibility Study are summarized in Table 5.1.
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Table 5.1 — Summary of 2008 Feasibility Study

Option Capital Cost Vltlroﬁﬁrg) Comments
Enhance Lagoons $23.4 M $37.3 M
conromtvtod | g7y, | smru | s v o corae
EANGFHE\:’I;I’T:ES $59.3 M $72.3 M

@ Note: that this is a comparative cost and does not include common works to all three options such as outfall

improvements, new influent forcemain, covering Cell 1B, raising the berms for flood protection, water supply

improvements, septage handling and headworks.
@ Including operating and maintenance costs over a 20 year horizon. Costs in 2008 dollars and for a design

average daily flow of 51,800 m*/d.

At this level of cost estimating the two options “Enhance Lagoons” and “Convert to Activated
Sludge” are essentially the same. It was quite evident that either of these options was
considerably less costly than utilizing membranes. The option “Convert to Activated Sludge” was
selected as the preferred method of upgrading the plant, because it has the most flexibility to
improve effluent quality in the future. The total estimated capital cost, including all of the
common works noted above, in 2008 dollars was $36 M.

In response to selecting a preferred option the City retained Urban Systems to undertake a
Predesign Report to examine the details of this option. The Executive Summary of the Predesign
Study is included in Appendix C. In particular, the Predesign Report:

Defined the design/horizon and flow requirements;

Demonstrated the economic viability of the two parallel treatment trains — one for effluent
destined for irrigation and one for effluent destined for the Thompson River;

Confirmed the effluent criteria from the Canada-wide Municipal Wastewater Strategy with
respect to ammonia and mixing requirements in the river; and

Examined in some detail, the following components of the proposed upgrading as
illustrated in Figure 4;

- New influent forcemain;

- Entrance enhancements;

URBANSYSTEMS.
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- New headworks with trucked waste handling facilities;
- Desludging of Cells 1A and 1B;
- Covering Cell 1B (reduce greenhouse gases and eliminate odours);

- Treatment components for the effluent train destined for irrigation (outlet from Cell 1B,
aeration in Cell 2C, diversion pipe to Cell 3);

- Treatment components for the effluent train destined for discharge to the Thompson
River (predenitrification cell, hydraulic improvements in and out of Cell 2A, aeration in
Cell 2A, clarifiers, return activated sludge, waste activated sludge, sludge thickening
and dewatering);

- Ultraviolet light disinfection;

- An effluent pump/gravity station with piping to the outfall structure;
- A water supply system;

- Electrical supply including standby power;

- Raising the berms to provide protection against the 200 year flood;
- Geotechnical aspects related to the proposed structures;

- Operational and maintenance issues;

- Management of the dewatered waste solids;

- More detailed cost estimates; and

- A schedule for implementation.

The estimated cost in 2009 dollars to complete all of the works to a design horizon of
approximately 25 years and a maximum daily flow of 60,000 m3/d (current maximum day flow is
37,000 m3/d) is $40,220,000. It is estimated that it will take until the end of 2013 to commission
the works into service, as per the schedule in Section 6.0. The City is committed to
implementing the upgrades generally as described in the Predesign Report dated May 2009. By
way of comparison, utilizing the membrane biological process accepted in 2006 would cost
approximately $73.5 million.

During the course of the Predesign Report Urban Systems assisted the City to prepare an
application under the Building Canada Fund for a grant to help defray the costs of the upgrade.
In January 2009 the City was advised they will receive $14.2 M in grants from the Provincial and
Federal governments.
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Also during the course of the Predesign Report an opportunity arose where in the order of 5,000
m3/d of the City’s effluent was considered for reuse at the New Gold mine site. The City held a
number of meetings to discuss the feasibility of the opportunity. This option appears technically
feasible, however it is unclear who would pay to convey the effluent to New Gold’s intake, some
3 km downstream of Cell 4. There is no cost saving to the City, since they will still have to build
the infrastructure to handle/treat/dispose of the 25 year design flow. If New Gold could take
5,000 m3/d of effluent it would simply reduce the amount discharged into the river. In any case,
it did demonstrate that the City is open minded with respect to reuse opportunities.

Another option the City has examined recently for discharge is the use of wetlands. Three
potential sites were examined in some detail. These sites are illustrated in Figure 5. In general,
each of these sites has been identified by Fisheries and Oceans Canada as having value to fish.
It is difficult to predict what the cost of compensation would be if one of these sites were
dedicated to an effluent discharge scheme. In addition, due to the prevailing concerns with
endocrine disruptors and the potential for chronic effects on fish, fowl and amphibians
particularly, it is assumed that if a wetland were used then a higher level of treatment would be
required compared to the use of an outfall. This is because an outfall is designed to achieve
relatively quick dispersion/mixing and dilution in the receiving environment. This mixing
eliminates the potential negative effects of the endocrine disrupting chemicals. Based on these
primary concerns, and others described in the memorandum contained in Appendix D, the
recommendation is to proceed with a direct outfall into the thalweg of the Thompson River.

Subsequent to the Predesign Report, the City retained Urban Systems to examine in more detail
the topic of desludging the anaerobic cells and the septage receiving pond which is just to the
east of Cell 1B. This study concluded a preference to retain Cell 1A as the anaerobic lagoon
(which would be covered), use Cell D2 (small cell just east of Cell 1A) as the initial settlement
basin (which would also be covered) and to leave Cell 1B full of sludge. This approach will save
the City approximately $2,700,000.

5.2 Progress on the Other Commitments

Commentary on the progress on each commitment is provided below in bold text.

1. Review of LWMP every five (5) years.

- This document is part of the Review required after 5 years.
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2. Source Control

a.

Construct a trucked waste receiving facility primarily for organic wastes.

- This was built at the entrance to Mission Flats Road, but it is not a
convenient location for control. It is proposed that this facility be
added to the headworks at the new STP.

Construct a trucked waste receiving facility primarily for inorganic waste.

- This was constructed at the entrance to the STP, but it is unsightly and
odourous. It is proposed that a new facility be added to the headworks
in the new STP upgrades.

Review and amend the sewer bylaw.

- The sewer bylaw (32-35) has been amended five times since the LWMP
was finalized. In essence the amendments deal with holding tanks for
private systems and the requirement to hook up to the sewer system if
the collection system is installed nearby. In addition a charge of
$15/m3 for commercial liquid waste discharged into the Mission Flats
disposal site was instituted. There is still a need to rewrite the bylaw
to accommodate organic and inorganic trucked waste. It is proposed
that this be done before the new trucked waste facilities are built.

Review industrial/commercial discharges to the sewer system.

- This has not been done in any systematic fashion. This should be done
and the results incorporated into the bylaw.

Utilize an influent BODs of 300 mg/L for design purposes.

- The average influent BODs in 2008 was 255 mg/L. The most recent
report "Sewage Treatment Plant Upgrade — Predesign Draft Report",
dated March 2009, utilized 300 mg/L for an influent design value.

3. Sewage Reduction

a.

Page 25

Ensure the City's video inspection crews alert the Manager of Operations of any
significant potential sources of infiltration/inflow.

- This is an ongoing operation. The City purchased a mechanically
operated video for sewer inspections in mid 2007. In 2007 they
inspected 10,000 m of sewer pipe, generally on the North Shore and
downtown. In 2008, to end of August, they had inspected 16,000 m of
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assessed over the last 5 years, but unless it can be demonstrated that
there is at least 25% failure of on-site systems there is very little
chance of securing senior level grants. Geotechnical investigations
associated with a future river crossing and predesign studies have not
been undertaken (logically these would occur when there is sufficient
desire on the part of the residents of Rayleigh to proceed with a sewer
system).

d. Rose Hill

The City was successful in receiving senior government funding to
construct sewers in Rose Hill and to connect them to the City's system.
They were connected in 2007 - 2008.

5. Effluent Criteria

a. River Discharge criteria for effluent was set at maximum TP < 1.5 mg/L and annual
average TP < 1.0 mg/L; BODs < 30 mg/L; TSS < 30 mg/L; FC < 200 CFU/100 mL;
ammonia to meet CEPA criteria and disinfection by ultraviolet light.

Page 27

The City has been meeting these criteria, except that UV is planned to
be added in the next capital upgrade. Disinfection is by chlorine,
dechlorination is accomplished naturally in Cells 3 and 4.

The CEPA process was completed in December 2004. The complexity of
ammonia toxicity was recognised in the CEPA process and the result
was that ammonia was to be dealt with through the Canada-wide
Municipal Wastewater Strategy. The final document for this strategy
was signed off by the Canadian Council of the Ministers of the
Environment (CCME) in February 2009. The CCME strategy will form
the basis of a municipal wastewater regulation under the Federal
Fisheries Act, which is currently being developed. From the CCME
strategy, ammonia must be considered in terms of acute toxicity
(100%b effluent) and chronic toxicity (in the receiving environment at
the end of the mixing zone), to determine if ammonia treatment is
required. An assessment has been completed for the City of Kamloops
effluent, which indicates that acute ammonia toxicity is not anticipated
in the future plant, and there is sufficient mixing potential (assuming
the outfall is upgraded — refer to 7 i. below) to alleviate concerns over
chronic toxicity at the end of the mixing zone.
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- The Canada-wide Municipal Wastewater Strategy has recommended
effluent monthly averages for discharge to surface waters of = 25
mg/L for carbonaceous BODs (cBODs) and TSS. These values will be
adopted as part of the 2009 LWMP Review.

Spray lIrrigation criteria for effluent was set at BODs < 45 mg/L; TSS < 60 mg/L; FC
< 200 CFU/100 mL; disinfection using chlorine.

- The City has been meeting these criteria. Once the new upgrades to
the plant are completed the effluent destined for irrigation will have
relatively high total phosphorus and nitrogen levels.

A monitoring program was developed for Kamloops Lake, the Thompson River,
upstream and downstream of the Lake.

- Four years of data have been collected - three years with TP limits
meeting the Permit requirements and one year so far with TP < 1.5
mg/L as per the LWMP criteria. To date it has not been possible to
measure the environmental impact due to the City's effluent because it
is too small.

6. Biosolids

a.

Page 28

Select Class A: Compost as the preferred method of treating and reusing sludge
generated at the plant.

- This has been done. The City has continued to explore additional
opportunities (for example, biofuel, industrial processes, land
application plans, reuse at the landfill and alternative pathogen
removal processes) for biosolids reuse as they have presented
themselves.

Undertake pilot studies on windrow composting.

- These were completed between 2003 and 2005 and indicated that it
was possible to implement a windrow composting process for the City’s
biosolids, resulting in a Class A compost. Since 2005, further work has
been completed on process optimisation. In the spring of 2008,
documentation was submitted for the biosolids composting process to
be registered under the BC Organic Matter Recycling Regulation.
Therefore, the biosolids composting process is now fully operational
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and the Class A compost can be distributed through the community
without restrictions.

Implement corn growth trials with compost.

- Corn trials were completed on soils which were amended with yard
waste compost and biosolids. These trials were successful but, since
completion, the direction at Cinnamon Ridge has been to focus on hay
and silage production using pasture grass and alfalfa.

Create a biosolids growing medium with the stockpiled sludge. Undertake pilot
testing on sludge taken from phosphorus cells and D cells to see if a biosolids
growing medium can be created.

- These trials were completed and were successful. Several plant
growth trials were also completed to determine the potential for
impacts as a result of using alum-based wastewater residuals. These
trials included growth on 100%b biosolids. The well degraded nature of
the City’s biosolids resulted in these trials being successful.

Monitor the groundwater quality to track any impacts from the compost site, and
where compost is applied.

- A monitoring program was developed and implemented for the
Cinnamon Ridge site. This included the installation of 8 monitoring
wells in 2003. The monitoring program provides for the long-term
assessment on: groundwater quality, soil impacts, vegetation, leachate
from the compost sites and the quality of the incoming material and
final composts.

7. Treatment, Disposal and Reuse Options

a.

Page 29

Discontinue regular use of rapid infiltration basins.
- This was done by November 2004.

Continue with effluent irrigation at Cinnamon Ridge for at least 20 years. Dedicate at
least 5,500 m3/d of screened sewage to Cell 2C, with storage of high phosphorus
effluent in Cells 3 and 4.

- Effluent irrigation has expanded on the North Shore to include the
Kamloops Golf and Country Club.

0368.0314.20 / December 2009 U R BNN SYST E M S®

U:\Projects_KAM\0368\0314\20\R-Reports-Studies-Documents\Fina\LWMP Review Report\2009-12-15-REP-LWMP Review-Final.doc



=.. City of Kamloops 2009 Liquid Waste Management Plan Review
Final Report

- When the plant is upgraded, Cell 2C will be dedicated to treat effluent
destined for irrigation (phosphorus will not be reduced). The economic
viability of this approach was demonstrated in the Predesign Report.

C. Abandon or modify the anaerobic cells when new plant is constructed (to deal with
odour).

- The intent is to take Cell 1B offline, but continue to use Cell 1A.
However, Cell 1A will be covered and the gases will be collected and
treated. This includes methane which is a notorious greenhouse gas,
as well as odourous gases like hydrogen sulphide.

d. Replace chlorine disinfection with UV.

- This will be done for the effluent when the new plant is constructed.
Return activated sludge (an internal process only) will continue to
make use of the existing chlorination system in order to limit the
growth of filamentous organisms, so as to improve the settleability of
the sludge in the clarifiers.

e. Select 420 litres per capita per day as the average daily influent design flow.

- Based on this value 126,050 people would be served by the average
day design flow of 52,940 m3/d selected in the Predesign Report. This
population at 2% growth per year would be reached in 2033.

f. Select Option 5: Partial Biological Nutrient Removal with disposal to the Thompson
River as the preferred method of upgrading treatment and disposal processes.

- Refer to Section 5.1 for a detailed discussion on this commitment.
g. Consider Phasing Opportunities.

- The City was successful in securing a $14.2 M grant through the
Building Canada Fund. There are discrete phases that can be done if
deferral of some capital cost is necessary.

h. Abandon and cease analyses related to overland/wetland pilots.
- No further work has been done on these.
i Undertake initial dilution studies on the Cell 3 outfall under low flow studies.

- The City did inject dye into the outfall and traced it downstream - in
essence the dye hugged the shore and did not mix well with the full
width of the River. The City has initiated a separate study to examine
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alternatives to achieve appropriate mixing in the river. Recently the
finalization of the Canada-Wide Municipal Wastewater Strategy
through the Canadian Council of Ministers of the Environment has
provided direction with respect to what is required for an outfall design
into the Thompson River. Essentially this strategy requires a mixing
zone for ammonia which:

- isless than 100 m in any direction;

- is less than 33% of the receiving flow during the seven day low
flow in a 10 year return period (i.e. a flow of 123 m®/s); and

- achieves the BC Environmental Quality Objective for chronic
toxicity at the end of the mixing zone.

In particular, this strategy will require an ammonia concentration <
1.54 mg/L at the end of the mixing zone. Using the collected river
hydrological and bathymetric data, a preliminary mixing and flow
dispersion analysis was performed to assess the mixing potential of the
maximum daily design (54,500 m3/d) effluent discharge into the
Thompson River. Based on these criteria and this analysis, a single
point outfall extended = 10 m from the south shore is adequate
without any premixing prior to discharge.

j. Improve the outfall.

- See "i" above.

k. Reconsider the feasibility of irrigating Kamloops Indian Band land in subsequent
reviews of the LWMP.

- This is unlikely to be feasible, since the KIB is planning on installing
their own STP near where irrigation was proposed.

I Implement reliable and environmentally sustainable infrastructure.

- This will include significant reductions in greenhouse and odourous
gases, high efficiency motors on blowers and pumps, reduced use of
power and chemical costs by retaining Cell 1B and by diverting 5,500
m3/d to the lagoon system for effluent irrigation, and reduced use of
chemical fertilizer at Cinnamon Ridge.
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6.7 Stormwater Management

A Update individual basin plans until the entire City has been addressed.
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APPENDIX A

Meeting Notes/Newsletter
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APPENDIX B

Home Show Materials
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APPENDIX C

Executive Summary of Predesign Study
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APPENDIX D

Wetland Discharge Memorandum
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APPENDIX E

Reuse Outline for the Provincial Fire Control Centre
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APPENDIX F

City Council Endorsement
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