TECHNICAL MEMORANDUM

PROJECT: Larry Robinson Arena Expansion

DATE: August 20, 2024

TO: Kevin Voelker, C.E.T.

FROM: Adam Poapst, P. Eng

RE: Inspection of Existing Sewage Works

1 INTRODUCTION

1.1 BACKGROUND

EVB Engineering was retained by the City of Ottawa to complete an assessment of the existing sewage
works servicing the Larry Robinson Arena, located at 2785 8™ Line Road, Metcalfe, Ontario.

Itis our understanding that the City is intending on constructing an approximately 7,600 square foot building
addition on the north side of the existing building. The addition will consist of the modernization and
expansion of the current change rooms, providing an enhanced barrier-free entrance, expansive lobby
areas with accessible seating facilities, and retrofitting the existing bleachers to meet accessibility
standards.

1.2 OBJECTIVES

The following Technical Memorandum has been prepared to address the following requirements:

+ Completion of an intrusive condition assessment of the existing sewage works, including probing
and excavations of the tile bed system to confirm the construction and arrangement of the system.

+ Areview of the capacity of the existing septic system based on the original design documents and
the “as-constructed” condition of the leaching bed components, in an effort to determine the
maximum sewage flow that can be supported by the system.

+ Develop recommendations for the existing system upgrades which would provide longevity of the
system and potential future expansion.

1.3 METHODOLOGY

On August 8™, 2024, EVB staff were on site to complete a field investigation for the existing on-site sewage
system.

This investigation included a visual assessment of the area where the bed is located, probing the area of
the septic bed to determine the extents of the distribution pipes, and exposing sections of the distribution
piping via test pits to determine the construction details for the septic system.
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1.4 EXISTING DOCUMENTATION

1.4.1 ORIGINAL SEPTIC BED (1987)

The original septic system servicing the Larry Robinson Arena was constructed in 1987 and was approved
by the Ministry of Environment, Conservation, and Parks under Certificate of Approval (CofA) Number 82
(22-8) 980.

The calculated design flow for the original septic system was determined based on water meter readings
for the Lietrim Arena, as the two rinks had similar operating hours and a comparably sized banquet hall on
the second floor. The average daily flow for the Lietrim Arena was 13,000 L/d between January and
February 1986. To provide a safety factor for peak flows, the design flow included an additional 20
L/seat/day for the 300-person capacity banquet hall. As such, the total daily design sewage flow was 19,000
L/d.

The septic system was constructed as a conventional Class 4 leaching bed, comprised of two beds, each
containing 16 runs of 75mm diameter, 30m long, tile piping. The existing septic system included one (1)
45,500 L concrete septic tank and one (1) 4,500L concrete pumping chamber.

1.4.2 UPDATED SEPTIC BED (2001)

The City has provided a drawing titled “Sewage System Layout Plan” prepared by John D. Patterson and
Associates Ltd. in August 2000, that indicates the original septic bed has been replaced with a much smaller
Class 4 septic system, constructed with a tertiary treatment system. However no other records of this
system could be located in the City files.

Based on the notes provided in the drawing, the design sewage flow appears to have been calculated
based on a review of pump out records for the existing septic tank between 1997 and 1999. From the pump
out records, it was determined that the system produced an average daily flow of 3,800 L/d.

The updated septic system appears to be a Class 4 conventional leaching bed comprised of 10 runs of
75mm diameter, 15m long, perforated PVC pipe. A safety factor of 1.5 was used in sizing the bed to account
for peak sewage flows.

The updated septic system includes the existing 45,500 L concrete septic tank, as well as two (2) 22,700 L
concrete septic tanks. It appears that the first 22,700 L tank includes duplex sewage pumps in the primary
compartment that send effluent to the secondary compartment. Effluent would then flow by gravity into the
primary compartment of the second 22,700 L tank, which includes a Clearstream 1000N treatment system.
The secondary compartment of the final tank contains a duplex pump system that sends effluent through
the forcemain to the septic bed.
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2 ASSESSMENT OF EXISTING SYSTEM

2.1 EXISTING SEPTIC TANKS

The existing septic tanks were not assessed during the field investigation, aside from confirming the inlet
invert elevation of the primary septic tank.

The location of the existing tanks are directly within the extents of the proposed building addition and given
the age of the existing tanks (41 years), it is likely that any attempt to relocate them would result in adverse
affects to the structural integrity of the tanks. As such, it is recommended that the existing septic tanks be
replaced with new tanks.

2.2 EXISTING LEACHING BED

2.2.1 VISUAL INSPECTION

At the time of the site visit, EVB located the existing septic bed within a fenced area in the field on the east
side of the arena. Upon initial inspection, the construction of the leaching bed appeared to be consistent
with the design drawings prepared by Paterson in 2001.

The leaching bed did not display any visual signs of failure, such as blowouts or seeps, and/or spongy wet
spots throughout the area of the bed.

Figure 2-1: Existing Leaching Bed

EVB Engineering | EVBengineering.com Page 3 of 6
800 Second St. W.

Cornwall, ON

K6J 1H6



2.2.2 INTRUSTIVE INSPECTION

In order to confirm the length and configuration of the existing distribution piping, EVB staff located the
header and footer at the four corners of the distribution piping. Once one corner was confirmed, EVB located
each run of distribution piping by probing the soil along the header and footer and marking each pipe
location with spray paint. Additional locations along the header and/or footer were exposed to confirm the
location the distribution pipe run.

The inspection confirmed that the leaching bed was comprised of 10 runs of 15m long, 75mm diameter,
perforated distribution piping, spaced at 1.6m. The header and footer pipe were comprised of solid 75mm
diameter white PVC pipe. The configuration of the leaching bed is consistent with the Patterson drawing
from 2000.

One test pit was dug down to determine the total depth of sand in below the distribution piping and confirm
whether any signs of failure could be observed. The test pit indicated the leaching bed consisted of 0.30m
of septic sand below a layer of topsoil, followed by a 75mm diameter distribution pipe installed with a
geosynthetic liner within a 0.30m thick layer of clean septic stone. Below the septic stone was approximately
0.90m of septic sand. The gravel and septic sand below the distribution piping was dry and did not show
any evidence of failure (i.e., saturate soils, ponding effluent, biofilm, etc.).

Figure 2-2: Septic Sand in TP1 Figure 2-3: Septic Stone in TP1
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3 CAPACITY ASSESSMENT

The design capacity for the existing sewage works has been determined following a review of the original
design details and the observations made on-site, in comparison to the Ontario Building Code.

3.1 REVIEW OF DESIGN SEWAGE FLOWS

Table 8.2.1.3.B of the Ontario Building Code (OBC) does not include Hockey Arenas in it's list of
establishments, however “Stadiums, Racetracks, Ball Parks” would be the closest establishment to an
arena. As such, the design sewage flow would be based on a volume of 20 L/seat/day. Additionally, there
is a community center and kitchen located on the second floor of the arena. Table 8.2.1.3.B of the OBC
states that assembly halls with food services provided have a design flow of 36 L/seat/day.

In order to calculate the design sewage flows based off Part 8 of the OBC, the following assumptions were
made regarding the arenas capacity:

1. Arena stands: 824 seats — based on As-Built Drawing “Second Floor Plan” by Graham Berman &
Associates (date unknown)

2. Community Center: 300 seats — based on Metcalfe Arena Sewage System prepared by Oliver,
Mangione, McCalla & Associates, dated October 29, 1987.

Based on the assumptions above, the design flow for the Larry Robinson Arena would be as follows:

Stadiums, Racetracks, Ball Parks
1 — Per Seat = 824 seats x 20 L//seat/ d = 16,480 L/d +

Assembly Halls with Food Service Provided
2 — Per Seat =300 x 36 L/seat/d =10,800 L/d

Total Estimated Design Sewage Flow
Total Design Flow =16,480 L/d + 10,800 L/d =27,280 L/d

3.2 CAPACITY ASSESSMENT

The following equations from Part 8 of the Ontario Building Code are used to determine the minimum size
requirements of a new septic system based on the design sewage flow.

Minimum Length of Distribution Piping: L = Qt/300 (with Level IV Tertiary Treatment)
Minimum Volume of Septic Tank: V =30Q (for commercial systems)

Where L is the length of distribution piping required, Q is the design sewage flow for the system, and t is
the design percolation rate of the imported sand material. Septic sand typically has a percolation rate of 6
to 10 min/cm, as such, an assumed value of 8 min/cm has been used.

Based on the Length of Distribution Piping:

L = Qt/300
Q =L x300/t
=150m x 300/ 8
=5,625 L/d
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Based on the Size of Septic Tanks:

v =3Q
Q =V/3
= (45,500 + 22,700) / 3
= 68,200/ 3
=22,733 L/d

From the calculations above, the size of the leaching bed is the limiting factor on the capacity of the existing
septic system servicing the Larry Robinson Arena. As such, the system should be capable of handling a
maximum sewage flow of 5,625 L/d.

Based on Table 8.2.1.3.B. of the OBC, the average daily design flow for the arena would be approximately
27,280 L/d, which is 4.8x higher than the capacity of the leaching bed. Although the daily water use may
be less than the calculated design flow, there are no historical water use records for the Larry Robinson
Arena. As such, the OBC design flow should be used as the basis for the design of a new leaching bed.

Aside from a drawing titled “Sewage System Layout Plan” prepared by John D. Paterson and Associates
Ltd in August 2000, there does not appear to be any record/approval of this septic bed on file at the City.
Given the large reduction in design flows, further attempt to locate this approval should be made in order
to determine whether the bed can remain in place.

Because the calculated design flow exceeds 10,000 L/d, a new septic system would be regulated under
Section 53 of the Ontario Water Resources Act (OWRA) and administered by the Ministry of Environment,
Conservation, and Parks (MECP) and an Environmental Compliance Approval would need to be issued by
for the system.

Respectfully Submitted,

EVB Engineering

Adam Poapst, P. Eng
Environmental Engineer
cc. Jamie Baker, EVB Engineering
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