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File: 2021.02
DATE: July 28, 2021
To: Kyle Doyle, Manager — Asset Management
Re: 2035012 (Feasibility Studies - Replacement/Upgrade of Three (3)

Wastewater Systems)

Mr. Doyle;

It is with great pleasure that Aurora Professional Group Inc. (“APG"), working with Jim
Andersen Ltd. (“JAL"), hereby submits this report to the Sunshine Coast Regional
District (the “District”). Within, we have provided our analyses and conceptual costing
for the renewal of the Greaves, Merrill, and Langdale wastewater facilities, pursuant to
the scope of work.

Should you have any queries, please do not hesitate to get in touch. Your business is
appreciated. We thank you for the opportunity to assist you in your long-term asset
planning.

Kind Regards,

& )

Bradley Fossen, P.Eng.
Managing Director | Aurora Professional Group Inc.

E: brad@thinkapg.com | T: 250-930-2426

TIPage
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EXECUTIVE SUMMARY

The Sunshine Coast Regional District (SCRD) has retained Aurora Professional Group (APG) to
perform replacement feasibility studies for wastewater systems at three locations: “Greaves
Road,” “Merrill Crescent,” & “Langdale.” The objective of our study is to assess the current
performance of each system and provide recommendations for repairs, upgrades, or
replacements if required. Our recommendations are provided with Class ‘D’ conceptual
estimates for each option.

The study scope of work includes:

e A desktop review of background documentation provided by the SCRD.
¢ Formal and informal discussions with operations staff.
¢ Field activities, including site assessments.
e Conceptual design assessments.
e Conceptual costing assessments (+/-30% in all cases).
Our results are summarized as follows:

Greaves Road

We have found the Greaves Road system to be operating with performance malfunctions.
However, these malfunctions can be readily repaired for a projected cost of $15,000 that will
extend the life of the system for an estimated 10-30 years and potentially longer. The life of the
system can be further extended with routine inspection and maintenance. We have estimated
yearly operations costs for these inspection and maintenance costs at $5,000.

Should the system require a complete replacement, we have estimated the total design and
installation costs at $70,000. This estimate is based on current flows of residential sewage
quality and does not include costs for future studies, conveyance modifications or repairs, or
other considerations not directly related to onsite wastewater disposal.

Merrill Crescent

We have found the Merrill Crescent system to be functioning as designed. While the treatment
system tanks are near their design life, the structural condition appears satisfactory, based on
observable surfaces. Pumps, control systems, and the ground dispersal field have already been
replaced. Effluent quality has been sampled and tested and found to be within Type 2
standards, with less than 45 mg/L of total suspended solids and having a 5-day biochemical
oxygen demand of less than 45 mg/L.

With influent source control and routine inspection and maintenance, we estimate the treatment
system should perform as designed for an estimated 5 to 10 years. We have estimated yearly
operations and maintenance costs to be $11,000, in the current configuration. However, this
projection would be similar if the system were to be replaced as well.

With routine inspection and maintenance, ground dispersal systems have been found to
perform adequately for up to 30 years and sometimes longer. For that reason, we have
projected conceptual costs for the Type 2 treatment system alone, should the sewerage system

Executive Summary 2|Page
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require renewal. This projected cost is $80,000. This estimate is based on current flows of
residential sewage quality and does not include costs for future studies, conveyance
modifications or repairs, or other considerations not directly related to onsite wastewater
disposal.

Langdale

The Langdale system is currently operating in a bypass capacity, and residential sewage is
being transferred to the YMCA treatment facility adjacent to the Langdale WWT site.

Our assessment of Langdale indicated that, while the treatment facility requires replacement,
the drainfield components remained in satisfactory condition. However, the current ground
dispersal design is likely undersized, and the site, in general, requires storm and groundwater
drainage improvements.

Based on our findings, there are three potential options for Langdale. Each of which is priced
conceptually.

1) Permanently process sewage via the YMCA treatment facility. In this scenario, we have
suggested replacement and remedial activities that are projected to cost $119,500.
Operations costs in this scenario would remain the same as current.

2) Repair the Landale treatment system and resume processing sewage. Pursuing this option
would require a new treatment system and drainage relief measures, with projected costs of
$547,000. Yearly operations costs in this scenario are projected to be $16,000.

3) Replace the Langdale Wastewater Facility. The scope of this option is the same as (2)
above, however, with the complete replacement of the ground dispersal system. The
projected costs, in this case, are $590,000. Yearly operations costs would be the same as
option (2), $16,000.

Executive Summary 3|Page
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2 SUMMARY OF FIELD PROGRAM RESULTS

Individual field assessments of each facility have been attached to this report. The most
relevant findings have been summarized here for convenience.

Greaves Road

Our field activities for Greaves required considerable excavation efforts, owing to vegetation
encroachment and lack of access to system components. The inspection results were positive.
Key assessments are as follows.

o The syphon chamber has a performance malfunction and is currently operating via
overflow. The syphon mechanism should be replaced. A replacement floating outlet
configuration may offer additional usable life for the existing dispersal field.

o The settling tank has a cracked lid which should be replaced for integrity and to prevent
rainwater infiltration.

o The effluent manifold, providing flow to two distribution boxes, is uneven. As a result,
flow to each distribution box, and its respective dispersal field, is uneven.

o The Eastmost drainfield has been resting for a satisfactory period. Inspection of the
dispersal laterals and biomat indicated considerable remaining life, with little indication
of clogging or root intrusion.

o The Westmost drainfield is experiencing a performance malfunction. There are
indications of severe root intrusion and clogging. Flushing, jetting, and root cutting is
expected to return this drainfield to a satisfactory condition, however it will benefit with
period of rest.

o There are no flow monitoring devices installed. A flow monitoring device should be
installed and monitored for operational considerations and to better inform future
detailed design efforts.

o There are no alarm systems installed. An alarm system should be installed, considering
there is, at current, minimal “alarm” or “reserve” volume for the system. Solar powered
alarm systems are available.

o Vegetation encroachment, primarily Western Red Cedar and Alder trees, is significant. All
trees within 3m-5m of the dispersal area should be felled and the stumps removed.
Ongoing vegetation management is recommended.

o Test pits and soils assessments indicated approximately 130 cm of soil depth, with a
most restrictive layer of favourable loamy sand of single grain / loose consistency, with
no indication of a seasonal high water table.

o The existing system is nominally compliant with historical standards and site conditions
are favourable for renewal options that meet current day standards.

o Arenewed dispersal system should maximize vertical soil separation and include
trenches that are constructed at a shallower depth.

Summary of Field Program Results 4|Page
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o At present, the system is operating without posing a health risk. However, performance
malfunctions should be promptly repaired and the maintenance program should be
adjusted according to regular inspections.

Merrill Crescent

The Merrill system was found to be operating as designed, producing effluent meeting Type 2
standards. Type 2 standards require less than 45 mg/L of total suspended solids and having a
5-day biochemical oxygen demand of less than 45 mg/L. The drainfield, replaced in 2018, was
performing as designed with no indications of overloading or malfunctions. As such, our
activities were primarily focussed on the treatment system.

The treatment system was likely installed in 1981 or 1982 and is a legacy NPS (N.P.S.
Wastewater Systems) aerated model with sludge return. While it is approaching the end of its
design life, its structural condition appeared satisfactory and it has benefited from ongoing
component replacements. Key assessments are as follows.

e Areas around the treatment tank indicated periods of surface water ponding and the
system hatches do not have a sufficient seal to prevent surface water infiltration. The
contact chamber is currently not in use, though it is full of rainwater. While these
indications are not conclusive, it is likely that the system experiences surface water
intrusion, which could place additional demands on the pumps and drainfield. The tanks
should be properly sealed and the drainage around the tanks should be corrected.

e The discharge pump assembly is free-floating. It should be continuously monitored for
torque effects or vibration that could result in pump or piping damage.

e The service water point near the treatment system should be labelled as non-potable, if
the supply line is within 3m of the treatment system and has not been sleeved.

e The venting is free to atmosphere. Odours were not prevalent. However, if odours are
observed, the vents could be readily directed to natural scrubber system.

e While the system is currently performing adequately, it has previously malfunctioned due
to influent quality issues. This issue could be prevented in the future with the addition of
a small trash tank, situated between the lifting station and treatment system.

Langdale

The Langdale treatment system had previously been assessed as unrepairable. As such, our
field assessments of the Langdale facility focussed primarily on the ground dispersal system.
Key assessments are as follows.

e The YMCA treatment system and outflow are performing as designed, however there
have been periods where effluent testing results for biochemical oxygen demand (BOD)
and total suspended solids (TSS) have exceeded prescribed requirements. This could
indicate that there are occasions when the system has become overloaded, or has
experienced a performance malfunction, diminishing the treatment efficacy.

e The Langdale facility parcel is within two SCRD development permit areas: “DPA 4 —
Stream Riparian Assessment Area” & “DPA 5 — Aquifer Protection and Stormwater
Management.” A renewal plan may require additional consideration in regards to riparian
areas and hydrogeology.

Summary of Field Program Results 5|Page
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e Preliminary flow analyses indicate that:

o thereis a high likelihood that the original parameters of the permit can be
maintained, should the existing system be renewed.

o average dry weather daily flows increased from 8.6 cubic meters/day in 2015 to
23.0 cubic meters/day by 2020. This trend is considerable and should be further
investigated.

o storm and groundwater infiltration may be a large contributor to treatment flows.
Comparing maximum flow events to the dry month average daily flow, indicates
that there were wet month recorded daily flows that exceeded the dry weather
average flow in a range of 103% to 197%. This can unnecessarily overload the
treatment system and could result in diminished treatment.

o average wet weather daily flows increased from 14.4 cubic meters/day in 2015
to 25.2 cubic meters/day by 2020, with an infiltration rate that ranged from 9% to
69%. Recorded maximum flow events were as high as 52 cubic meters/day.

e The site perimeter has indications of significant surface water runoff. The ditch South of
the parcel should be cleared in order to allow stormwater to freely flow.

e The trench dispersal system is nominally compliant with historical standards. However,
we have found that the dispersal volumes directed solely to one field or the other,
significantly exceed current day standards for linear loading. This could be a
contributing factor for breakout incidents that were previously experienced during the
operation of the dispersal system. Excessive linear loading can create a groundwater
mounding effect, eventually saturating the dispersal soils.

e Coupled with surface runoff, maximum flow events, and drainage issues, the dispersal
system may have experienced periods of overloading, potentially contributing to
breakout.

e The condition of the laterals and infiltrative surface indicates that there may be
significant usable life remaining within the drainfield. The dispersal laterals that were
exposed could readily disperse effluent, if required, though regular flushing and jetting is
recommended. There were no indications of clogging within the infiltrative surface.

e Test pits and soils assessments indicated approximately 130 cm of soil depth before a
limiting layer, with a most restrictive layer of favourable loamy sand of single grain /
loose consistency and no indication of a seasonal high water table.

e Itis recommended that the existing, decommissioned treatment system is demolished
and remediated, regardless of the renewal option selected.

e Itis recommended that a vegetation and stormwater management plan (relating to the
dispersal area and transmission infiltration) is enacted, as part of the maintenance plan
already in place.

Summary of Field Program Results 6|Page
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SUMMARY OF CONCEPTUAL ESTIMATES

Table 1: Greaves - Summary of Conceptual Costs

Costs

Option Conceptual Cost (+/- 30%) Cost per Parcel
Short-term Renewal (repairs) $15,000 $2,500
Long-term Renewal $70,000 $11,667
(replacement)

Yearly Average Operational $5,000 $833

Table 2: Merrill - Summary of Conceptual Costs

Costs

Option Conceptual Cost (+/- 30%) Cost per Parcel
Short-term Renewal (repairs) $20,000 $1,429
Long-term Renewal $80,000 $5,714
(treatment system

replacement)

Yearly Average Operational $11,000 $786

Table 3: Langdale - Summary of Conceptual Costs

Option Conceptual Cost (+/- 30%) Cost per Parcel
Permanent YMCA Tie-in $119,500 $2,988
Replace Treatment System $547,000 $13,675
and Repair Existing Dispersal
System
Replace Treatment System $590,000 $14,750
and Replace Existing
Dispersal System
Yearly Average Additional $8,000 $200
Operational Costs (YMCA
Tie-In)
Yearly Average Operational $16,000 $400
Costs (renewal)

Summary of Conceptual Estimates 71Page
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4  LIMITATIONS AND DISCLAIMERS

e This report relates only to conceptual estimates for sewerage systems regarding the subject
parcels and is valid only at its issuance.

e Our advice may include specific operating and maintenance requirements to be followed by the
Owner. The Owner’s legal obligation is to operate their sewerage system per the most up-to-
date maintenance plan for their sewerage system. If one is not available, the Owner is
responsible to have one developed by an authorized person.

e Ourinvestigations and assessments rely on public information that has the potential to be
inaccurate. Further, our testing of soils cannot reveal all underground conditions. We endeavour
to make all reasonable efforts to manage this uncertainty; however, it cannot be eliminated.

¢ Should site conditions, flow volumes and characteristics, or owner requirements change, this
report becomes void.

e The use of this report shall be in its entirety; that is, assessments can not be used piece-meal.

e Any design drawings or constructed works that are based on the assessments and conclusions
in this report should be provided to its author for review.

Limitations and Disclaimers 8|Page
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5 ATTACHMENTS

1. 2021.02-40-STY-001 (Onsite Wastewater Treatment and Dispersal System
Assessment — Greaves Wastewater Treatment Facility)

2. 2021.02-40-STY-002 (Onsite Wastewater Treatment and Dispersal System
Assessment — Merrill Wastewater Treatment Facility)

3. 2021.02-40-STY-003 (Onsite Wastewater Treatment and Dispersal System
Assessment — Langdale Wastewater Treatment Facility)

Attachments 9|Page



Aurora Professional Group Inc.
https://thinkapg.com/
Ph: 250-930-246 | Email: info@thinkapg.com

Jim Andersen Ltd.
https://jimandersenltd.com/
Ph: 250-468-9722 | Email: Jaltd@shaw.ca



PROFESSIONAL
. ¢AU rora | GROUPnc

Onsite Wastewater Treatment and
Dispersal System Assessment — Greaves
Wastewater Treatment Facility

PROJECT NO: 2021.02
SITE NAME: GREAVES
DOCUMENT No.:2021.02-16-STY-001

ForM No. APG-40-FRM-009

1: Form Revision Log

Revision # Date By Description

0 31-Oct-2020 BJGF Issued for Use
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Project: 2021.02

Form No.: APG-40-FRM-009 Doc No.: 2021.02-16-STY-001 Revision: R.0
Table 2: Summary Information
Project No. | 2021.02 Site Name: | Greaves
LINew Construction Bradley F 0
Study Type: | XIReplacement Prepared by: adley Fosse

[LJRepair / Alteration

Jim Andersen

Owners / Client:

SCRD

Jurisdiction:

Vancouver Coastal
Health / SCRD

Lot 6 Of Lot A Block D PID #

Legal Description | District Lot 1391 Plan (Parcel Identifier | 007-282-966
17397 Number)
12545 Greaves Rd, Folio. #

Common Address Madeira Park, BC (Tax Assessment Roll #) 746.03486.030

Engineer of Record | Bradley Fossen Project Stage: | Existing
X Typical Residential .
Influent Type C0ther Parcels: | 6
Year of Construction | 1977 (est.) Design Flow: 7800 L/day

(Estimated, BC SPM)

Purpose of Report:

e Assess system performance requirements.
e Provide guidance on factors that may affect onsite wastewater treatment system

(OSWTS) renewal options.

e Assess current system performance and limitations.
e Conceptualize OSWTS renewal options.
e Conceptualize major cost items for an OSWTS renewal.

Methodology

e Per scope of work, perform document reviews, attend the site, and perform activities to
determine “known and potential existing site constraints,” including:
o Exposing system components and undertaking performance assessments.
o Assessing current system performance and limitations.
o Reviewing elements of the facility site and ground conditions that may
impede or constrict OSWTS renewal options.

Summary of Activities:

e Document reviews as part of ongoing exchanges with the SCRD.
e Site activities and assessments on 08-Mar-2021 and 09-Mar-2021, including:
o Excavation and locating of site components, including assessments of
infiltrative layer and soil conditions.
o Identification of any design or operational issues, with the current, as-built

system.

o Remediation of any issues that could be immediately addressed.
o Identification of any current maintenance challenges.
o Flow testing of components for operational capacity and indications of any

potential issues.

Formal and informal discussions with SCRD staff.
Analysis and compilation of results.

Interpretation of results to identify the most practical renewal options.
Cost estimation and report reviews.

Document Revision # Date By Review By Description
A 06-Mar-2021 BJGF JA Issued for Review
B 21-May-2021 BJGF JA Issued for Review
0 28-Jul-2021 BJGF JA Issued for Use
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Form No.: APG-40-FRM-009 Doc No.: 2021.02-16-STY-001 Revision: R.0
1 SUMMARY

This report conveys findings and assessments resulting from activities performed onsite and
from a review of existing data. While our activities meet or exceed standard practice for
inspection, this report should not be considered a substitute for regular inspection activities
required of system owners, by regulation. Nor should this report be construed as a basis for
detailed design. It has been prepared to aid conceptual design and costing.

Key observations:

Septic tanks, which reside on individual parcels, are an important part of the wastewater
treatment process and should be regularly inspected as part of an updated maintenance
plan.

The syphon chamber has a performance malfunction and is currently operating via the
overflow. The syphon mechanism should be replaced. A replacement floating outlet
configuration may offer reduced maintenance and additional usable life for the existing
dispersal field.

The settling tank has a cracked lid which should be replaced for integrity and to prevent
rainwater infiltration.

The effluent manifold, providing flow to two distribution boxes, is uneven. As a result,
flow to each distribution box, and its respective dispersal field, is uneven.

The Eastmost drainfield has been resting for a satisfactory period. Inspection of the
dispersal laterals and biomat indicated considerable remaining life, with little indication
of clogging or root intrusion.

The Westmost drainfield is experiencing a performance malfunction. There are
indications of severe root intrusion and clogging. Flushing, jetting, and root cutting are
expected to return this drainfield to a satisfactory condition. However, it will benefit with
a period of rest. The West field should be returned to operation in tandem with the East
field once flushing, jetting, and root cutting have been performed, and intrusive
vegetation has been removed.

There are no flow monitoring devices installed. A flow monitoring device should be
installed and monitored for operational considerations and to better inform future
detailed design efforts.

There are no alarm systems installed. An alarm system should be installed, considering
there is, at current, minimal “alarm” or “reserve” volume for the system. Solar-powered
alarm systems are available.

Vegetation encroachment, primarily Western Red Cedar and Alder trees, is significant. All
trees within 3m-5m of the dispersal area should be felled and the stumps removed.
Ongoing vegetation management is recommended.

Test pits and soil assessments indicated approximately 130 cm of unsaturated and
permeable soil, with favourable loamy sand of single grain / loose consistency, with no
indication of a seasonal high-water table.

The existing system is nominally compliant with historical sewerage design standards,
and site conditions are favourable for renewal options that meet current day standards.
At present, the system is operating without posing a health risk. However, performance
malfunctions should be promptly repaired and the maintenance program should be
adjusted according to regular inspections.

3o0f12
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Assessment of the infiltrative layer and biomat were favourable for continued use of the
dispersal system. We estimate the usable life between 10-20 years, with proper
operations and maintenance, including inspection of on-parcel septic tanks and
vegetation management.

A renewed dispersal system, when required, should maximize vertical soil separation
and include trenches that are constructed at a shallower depth.

Renewal options and conceptual costs have been tabulated and can be found in Section
5.

2 GENERAL DESIGN CONSTRAINTS

System renewal options must satisfy the following general design constraints:

Compliance with the applicable regulation, the BC Sewerage System Regulation, as
design flows are less than 22,700 liters per day.
The system must also comply with the Health Act, Land Use Bylaws, Strata, and other
acts and regulations that may be impacted by an OSWTS.
The system must provide effective wastewater treatment for 6 residential parcels.
o Daily design flow is estimated as 7800 L/day, based on 1300 L/day per parcel, in
accordance with the BC Standard Practice Manual, V.3.
o Theresidences connected to the system vary in size between two and three
bedrooms, with one four-bedroom residence, as noted on BC Assessment.
Raw influent quality is assumed to fall within parameters characterized as raw
residential sewage, as defined by the BC SPM.
Effluent must undergo soil-based treatment via ground dispersal.

3 SITE OBSERVATIONS AND ASSESSMENTS

Table 3: Greaves - General Site Observations and Assessments

Element Assessment Constraints

Previous or Previous professional reviews have not been provided.
Supplementary
Professional Reviews

Recent Inspections Previous inspection or maintenance reports have not
and Maintenance been provided.

Site and System The subdivision system is assumed to be constructed
History in 1977, or thereabouts, indicating an approximate age
of 44 years.
Future Site 5 parcels are currently developed, with a 6 parcel
Development currently in development.
Neighbouring The system is bordered at North by Lot A, at East by

Property Features Greaves Rd, and at West and South by the Baker Rd

right of way.

The neighbouring properties do not have any features
that would restrict or impede an OSWTS renewal.

Title and Land Data e Land Owner: SCRD

4 0f 12
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Revision: R.0

Element

Assessment

Constraints

PID: 007-282-966
Folio: 746.03486.030
Lot: 6

Block: D

District Lot: 1391
Plan: VAP17397

Approximate Lot Size: 0.154 hectare

Land title information was reviewed and there
appeared to be no legal instruments that may restrict
or impede an OSWTS renewal.

Protected Areas

Protected Areas potential was reviewed via the SCRD
Maps Service. There are no Protected Areas
designated on or near the subject property that would
restrict or impeded an OSWTS renewal.

Development Permit

Development Permit Area potential was reviewed via

Areas the SCRD Maps Service.
There are no development permit area considerations
that would restrict or impede an OSWTS renewal.
Climate Climate is classified as Warm-Summer Mediterranean.

Considerations

Marine weather conditions exist, with warm summers
and periods of high rainfall and occasional freezing.
Significant cold weather freeze protection is not
required, though components should be covered.

Topography

The general area is East of Bargain Bay, within the
Cordillera / Georgia Lowland physiographic region,
developed, and generally sloping towards the bay. The
dispersal area itself is a constructed level bench,
above a bank that slopes down to Greaves Rd.

Well Registry

BC Water Resources was consulted to indicate
whether any water wells were in the area. There are no
registered wells within 30m of the subject property.

Riparian Areas

No inland water bodies or watercourses that would
provide fish habitat were observed on the subject
property at the time of this report.

Nitrogen and
Phosphorous
Reduction

There are no downgrade wells, water bodies at risk of
eutrophication, or short-distance up-grade wells in
proximity to this dispersal area. Nutrient removal
requirements, in this regard, are do not appear to be
required.

Buried Infrastructure

Besides sewer distribution, there are no utilities
directly within the dispersal area that would prevent or
constrain an OSWTS renewal.

Boundary Conditions,
Exposure Pathways,
and Breakout Risks

Breakout risk is the potential of effluent to “surface.”
Potential breakout risks are:

e Bank at East.

Maintain appropriate
distance from the bank as
part of any future designs.
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Element

Assessment

Constraints

Vegetation

trees.

The current dispersal area is grass/herbaceous and is
surrounded at West and North by Cedar, Alder, and Fir

Alder and Cedar should be
cut back 3-5m from the
dispersal area. A vegetation
management plan should be
enacted.

4

Table 4: Greaves - System Observations and Assessments

SYSTEM OBSERVATIONS AND ASSESSMENTS

Element Assessment Observations and Recommendations
Current The system receives pumped effluent An important part of the treatment system, the
Configuration | from residential septic tanks from each | septic tank, resides on individual residents’
Type parcel. Flow is directed to a settling tank | properties. Because the overall system efficacy
at the facility site, which overflows into a | can be affected by the maintenance and
siphon chamber. The siphon chamber is | performance of an individual septic tank, it is
designed to provide regular doses to a recommended that septic tanks are regularly
trench infiltration system via gravity inspected as part of a maintenance plan. For
distribution. example, to ensure suitable constituents and
septage pump out frequency, along with dosing
mechanisms.
Flow Data No flow data was available for analysis.
Primary As communicated by the SCRD, each The new parcel under development requires a
Treatment parcel has its own septic tank, which septic tank as well. The OSWTS, as configured,
pumps to the OSWTS. does not manage raw sewage influent. SCRD
should ensure that the septic tank and dosing
system is properly configured once it is
operational.
Effluent Effluent transmission from individual It is recommended that the transmission network

Transmission

parcels, to the system, was not
inspected or assessed.

is regularly inspected.

Storage and

Settling Tank: Estimated volume of 1860 L (~400 I.G.)

Treatment

By current standards, this tank could
be considered undersized.

A renewed system should include a larger settling
tank that meets current standards, as determined
by detailed design.

The settling tank has a broken lid.

Fix lid to:

prevent rainwater infiltration
prevent odours
mitigate risk to the general public

Inlet and outlet heights appear to be
properly configured.

Structural degradation appears
minimal, as indicated from
observable surfaces

Siphon Tank: Estimated volume of 700 L (~155 I.G.)
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Element Assessment Observations and Recommendations

e By current standards, this tank could | A renewed system should include a dosing tank
be considered undersized. that meets current standards, as determined by

detailed design.

e There is inadequate “reserve” or As configured, should the dispersal field have a
“alarm” volume. performance malfunction, there is minimal

reserve volume to allow time for rectifying a
performance malfunction. Meaning, the system
could overflow relatively quickly should the
dispersal system begin to back up.

e The siphon is experiencing a The siphon should be inspected and fixed or
performance malfunction. Flow is replaced. A floating outlet device may be a more
being directed through the overflow | suitable, robust component for this application.
to the drainfield. Floating outlets do not require power and are

typically more reliable than siphons.

e Overflow height appears to be
properly configured.

e Structural degradation appears
minimal, as indicated from
observable surfaces

Flow e There are no flow monitoring A flow monitoring device should be installed.
Monitoring devices installed.
Alarms e There are no alarm systems An alarm system should be installed, considering
installed. there is, at current, minimal “alarm” or “reserve”
volume for the system. Solar-powered alarm
systems are available.
Ground The system is configured with two distribution boxes, 1 supplying 4 laterals and the other
Dispersal supplying 3 laterals. Each distribution box is controlled with an isolation valve. Laterals are
approximately 30 m in length and are constructed of 3" PVC perforated pipe.

Effluent is directed to a trench infiltration system. The nominal trench infiltrative surface is at

approximately 100 cm. The trenches have been constructed with suitable aggregate type and

depth below and above the dispersal laterals and backfilled with sand and cover soil. The
trench dispersal system is nominally compliant with historical standards. *A renewed
dispersal system should maximize vertical soil separation and include trenches that are
constructed at a shallower depth.

Effluent Manifold

The effluent manifold is constructed The manifold should be reconstructed so that it is

with 4” Sch. 40 PVC, complete with a4” | level and provides equal distribution to both

isolation valve for each distribution box. | distribution boxes.

e The valves operate freely.

e The manifold has been constructed
out of level. As such, an estimated
95% of flow will be through the East
distribution box when both valves
are open.

Distribution Boxes
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Element Assessment Observations and Recommendations
The distribution box at West is a 5-hole/ | Flushing, jetting, and root cutting are
4-out configuration. recommended to dispersal laterals of roots and
e There were no indications of build up.
significant structural degradation.
However, the baffles have
indications of minor degradation.
e Laterals 1 & 2 were root bound; the
distribution box is experiencing a
performance malfunction.
e Flow testing for 1-hour indicated
100% flow to laterals 3 & 4.
The distribution box at East is a 4-hole/ | This distribution box, and its respective portion of
3-out configuration the dispersal field, have had an extended period of
e There were no indications of rest. It is recommended that flow be directed to
significant structural degradation. this side of the field while the West portion of the
e There were no indications of root field rests.
infiltration or backup.
Dispersal Laterals: Dispersal Area Approximately 30m x 13m
West Laterals Trees should be cut back at 3m-5m from the
o West laterals were inspected and drainfield area and maintained as such, with a
found to be experiencing a vegetation management plan.
performance malfunction.
Significant root intrusion exists; the
trees at West (primarily Cedar) have
encroached over time into the
drainfield area.
East Laterals
e East laterals were inspected and
found to be in satisfactory condition,
with minimal indications of root
intrusion or other blockages.

Vegetation The West portion of the dispersal field Trees should be cut back at 3m — 5m from the
has significant tree encroachment. This | drainfield area and maintained as such, with a
has resulted in root intrusion into the vegetation management plan.
distribution box and dispersal laterals at
West.

Effluent & Effluent quality appeared satisfactory, It is recommended that septic tanks are regularly

Performance | with no irregular odours and no visible inspected as part of a maintenance plan.
indications of treatment failure. Solids
sizing may potentially indicate a
potential of raw sewage influent. No
further sampling was conducted.
Soils Soils were inspected via excavation of These are favourable conditions for a renewed
Capability several locations within the dispersal dispersal system in compliance with current day

area. Inspection of soils indicated the
area is primarily loose grain,
structureless sand, with approximately

standards.
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Element Assessment Observations and Recommendations
130 cm of suitable soils until a likely
limiting layer.
Infiltrative The infiltrative layer and biomat These results are favourable for continued use of
Layer condition were inspected via excavation | the dispersal field. We estimate the usable life

of several locations within the dispersal
area. The infiltrative layer was found to
be satisfactory, with no indications of
excessive clogging.

between 10-20 years, with proper operations and
maintenance, including inspection of septic tanks
and vegetation management.

Reserve Area

The system does not have provisions for
a reserve area. However, the areas in
between the existing trenches offer an

opportunity for use as a reserve area.

General
System
Comments

e “As-built” system drawings do not exist. It is recommended that an as-built drawing set is
created, to assist future operations and maintenance.

¢ Inthe current configuration, there is minimum elevation difference between the dosing
tank and dispersal field. As such, without pumped dosing, the dispersal cannot be
considered “uniform”. Pumped dosing generally provides better uniformity of dispersal,
improved soil-based treatment and can improve the longevity of a ground dispersal

system.

e The are no signs of breakout or backup. The system appears to be performing in a
manner that does not currently pose a health risk. However, it should be repaired to
address current performance malfunctions.

e With suitable repairs and adequate operations and maintenance, this system may
continue to perform well for a reasonable time.

e The existing system is nominally compliant with historical standards.

e Site and soil conditions are favourable for renewal options that meet current day

standards.

e An OSWTS renewal, whether an alteration or replacement, will need to be designed by an
authorized person and the design will need to be filed with the health authority.
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5 RECOMMENDATIONS FOR SYSTEM RENEWAL & CONCEPTUAL ESTIMATE OF COSTS
Our assessment of the Greaves Wastewater facility has provided for two main options for
renewal: 1) Repair the system in the short-term; and 2) replace the system in the long term.

We have also provided an estimate of operations and maintenance costs should short-term
repairs be performed.

Estimated costs have been presented in the nearest thousand-dollar value. Cost items such as
permitting, application fees, and taxes, have not been included.

5.1 GREAVES - SHORT-TERM SYSTEM RENEWAL

Table 5: Greaves — Conceptual Costs for the Short-Term

Item Description Costs (+/-30%)
Flushing, jetting, Flushing, jetting and root cutting, along with a period of rest for the West $3.000
root-cutting portion of the field, should allow for it to be reinstated. !

Replacing the siphon system will return the dosing system to a
functioning state. It is recommended that the dosing chamber is
replaced with a larger tank to improve alarm reserve volume and to use
a floating outlet system in a dosed-gravity configuration, which should $12,000
be more reliable. The estimate includes tank decommissioning/removal
temporary sewer management, provisions for manifold rework, and the
addition of a flow monitoring device and solar alarm system.

Siphon
Replacement

Total $15,000

Cost Per Parcel $2,500
5.2 GREAVES - LONG-TERM SYSTEM RENEWAL
Table 6: Greaves — Conceptual Costs for the Long-Term
Item Description (:/:?35;;)

Design and install of a replacement settling, dosing, and dispersal system, not
in consideration of any short-term repairs. This cost includes

Replacement decommissioning/equipment removal, upgrading the system to include a more | $67,000

System suitably sized settling tank, a pump-chamber and duplex pumps, and an alarm
system.
Temporary
Sewer Pumping on standby, for 2 days, while the settling tank is replaced. $3,000
Management

Total | $70,000

Cost Per Parcel | $11,667
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5.3 GREAVES - ONGOING OPERATIONS

The following operational costs are estimated for maintaining the system as-is, with short-term repairs. These
activities should provide considerable usable life to the existing dispersal field. These costs would also be
applicable for a complete system replacement. However, the maintenance plan for a system replacement will be
specified by the system designer.

These cost estimates do not include power costs, nor allowances for amortized costs for long-term replacement,
which should also be addressed.

Table 7: Greaves — Conceptual Costs for Operations and Maintenance (Yearly Costs)

Item Description Co;:)so/(;/-
Yearly Yearly inspection for maintenance, per maintenance plan meeting $2.000
Inspection regulatory requirements. !
Operations 2-year pump out frequency and minor repairs. $2,000
Maintenance | 3-year frequency for dispersal field flushing and jetting, yearly average. $1,000
Yearly Average $5,000
Cost Per Parcel, Per Year $833
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Property Report

4/25/2021

Folio: 746.03486.030 PID: 007-282-966
Address: Jurisdiction: SCRD
Lot: 6 Block: D Plan: VAP17397 District Lot: 1391

2021 Assessed Value: 182000 Land Value: 182000 Improvement Value: 0
Approximate Lot Size (BC Assessment): 16553 SQUARE FEET

This information has been compiled by the Sunshine Coast Regional District (SCRD) using data derived from a number of sources with
varying levels of accuracy. The SCRD disclaims all responsibility for the accuracy or completeness of this information.
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Table 2: Summary Information

Project No. | 2021.02 Site Name: | Merrill
[ONew Construction Bradlev Fossen
Study Type: | XReplacement Prepared by: y

CJRepair / Alteration

Jim Andersen

Owners / Client:

SCRD

Jurisdiction:

Vancouver Coastal Health /
SCRD

Treatment: LOT 107 BLOCK 2

DISTRICT LOT 1362 PLAN PID # | Treatment: 007-084-536
Legal Description | 1210 (Parcel Identifier
g P Dispersal: LOT 106 BLOCK 2 _
DISTRICT LOT 1362 PLAN Number) | Dispersal: 007-084-528
19110
Treatment: Treatment:
12683UF MERRILL CRES, ) 746.03283 286
Madeira Park, BC Folio. #
Common Address Dispersal: (Tax Assessment Roll #) | :
4567 MERRILL RD, Madeira Dispersal:
Park, BC 746.03283.284
Engineer of Record | Bradley Fossen Project Stage: | Existing
X Typical Residential .
Influent Type C0ther Parcels: | 14
. 1982 (Treatment) Design Flow:
Year of Construction | , .o (Dispersal) (Estimated) 18,200 L/day

Purpose of Report:

e Assess system performance requirements.
e Provide guidance on factors that may affect onsite wastewater treatment system

(OSWTS) renewal options.

e Assess current system performance and limitations.
e Conceptualize OSWTS renewal options.
e Conceptualize major cost items for an OSWTS renewal.

Methodology

e Per scope of work, perform document reviews, attend the site, and perform activities to
determine “known and potential existing site constraints,” including:
o Undertaking performance assessments.
o Assessing current system performance and limitations.
o Reviewing elements of the facility site and ground conditions that may
impede or constrict OSWTS renewal options.

Summary of Activities:

e Document reviews as part of ongoing exchanges with the SCRD.

e Site activities and assessments on 08-Mar-2021 and 09-Mar-2021, including:
o Locating of site components
o Identification of any design or operational issues, with the current, as-built

system.

o Remediation of any issues that could be immediately addressed.
o Identification of any current maintenance challenges.
o Flow testing of components for operational capacity and indications of any

potential issues.
Formal and informal discussions with SCRD staff.
Analysis and compilation of results.
Interpretation of results to identify the most practical renewal options.
Cost estimation and report reviews.

Document Revision # Date By Review By Description
A 06-Mar-2021 BJGF JA Issued for Review
B 21-May-2021 BJGF JA Issued for Review
C 28-Jul-2021 BJGF JA Issued for Use
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1 SUMMARY

This report conveys findings and assessments resulting from activities performed onsite and
from a review of existing data. While our activities meet or exceed standard practice for
inspection, this report should not be considered a substitute for regular inspection activities
required of system owners by regulation. Nor should this report be construed as a basis for
detailed design. It has been prepared to aid conceptual design and costing.

Key observations:

The treatment system is a legacy NPS (N.P.S. Wastewater Systems) sequencing batch
reactor that uses aeration and a sludge return process. While it is approaching the end
of its design life, its structural condition appears satisfactory, and it has benefited from
ongoing component replacements.

Areas around the treatment tank indicated periods of surface water ponding, and the
system hatches do not have a sufficient seal to prevent surface water infiltration. The
third chamber is currently not in use, though it is full of rainwater. While these
indications are not conclusive, it is likely that the system experiences surface water
intrusion, which could place additional demands on the pumps and drainfield. The tanks
should be properly sealed, and the drainage around the tanks should be corrected.

The discharge pump assembly is free-floating. Consideration should be given to
installing bracing to minimize torque effects or vibration.

The venting is free to the atmosphere. Odours were not prevalent. However, if odours are
observed, the vents could be readily directed to an inground natural scrubber system.
While the system is currently performing adequately, it has previously malfunctioned due
to influent quality issues. This issue could be prevented in the future with the addition of
a trash tank situated between the lifting station and the treatment system.

The facility benefited from a dispersal replacement in 2018. Flow tests and other assessments
of the dispersal system were performed, concluding that it is operating in its normal manner.

2 GENERAL DESIGN CONSTRAINTS

System renewal options must satisfy the following general design constraints:

The system must comply with the BC Sewerage System Regulation, as design flows are
less than 22,700 liters per day.
The system must also comply with the Health Act, Land Use Bylaws, Strata, and other
acts and regulations that may be impacted by an OSWTS.
The system must provide effective wastewater treatment for 14 residential parcels.

o Daily design flow is estimated as 18,200 L/day, based on 1300 L/day per parcel,

in accordance with the BC Standard Practice Manual, V.3.

Raw influent quality is assumed to fall within parameters characterized as raw
residential sewage, as defined by the BC SPM.
Effluent must undergo soil-based treatment via ground dispersal.
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3 SITE OBSERVATIONS AND ASSESSMENTS

Table 3: Merrill - General Site Observations and Assessments

Element

Assessment

Constraints

Previous or
Supplementary
Professional
Reviews

Previous professional reviews have not been provided.

Recent Inspections
and Maintenance

Previous inspection or maintenance reports have not
been provided.

Site and System

The subdivision system is assumed to be constructed

Development

History in 1981, or thereabouts, indicating an approximate
treatment system age of 39.
Future Site 12 parcels are currently developed; the development

status of the remaining 2 parcels is not known.

Neighbouring
Property Features

The treatment system is bordered all around by the
residences of Merrill Rd and Merrill Crescent.

The neighbouring properties at Northwest border the
treatment area in close proximity.

Title and Land Data

e 12683 Merrill Cres (Treatment Area)
o Pid: 007-084-536
Folio: 746.03283.286
Lot: 107
Block: 2
District Lot: 1362
Plan: Vap19110
Approximate Lot Size: 19166 Square Feet
e 4561 Merrill Rd (Dispersal Area)
Pid: 007-084-528
Folio: 746.03283.284
Lot: 106
Block: 2
District Lot: 1362
Plan: Vap19110
Approximate Lot Size: .8 Acres

O O O O O O

OO0 O O O O O°

Land title information was reviewed and there appeared
to be no entitlement matters that may restrict or
impede an OSWTS renewal.

Protected Areas

Protected Areas potential was reviewed via the SCRD
Maps Service. There are no Protected Areas designated
on or near the subject property that would restrict or
impeded an OSWTS renewal.

Development
Permit Areas

Development Permit Area potential was reviewed via
the SCRD Maps Service.

There are no development permit area considerations
that would restrict or impede an OSWTS renewal.

Climate
Considerations

Climate is classified as Warm-Summer Mediterranean.
Marine weather conditions exist, with warm summers
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Element

Assessment

Constraints

and periods of high rainfall and occasional freezing.
Significant cold weather freeze protection is not
required, though components should be covered.

Topography

The general area is adjacent to the Malaspina Straight,
straddling a landform between Francis Bay and Gerrans
Bay, within the Cordillera / Georgia Lowland
physiographic region, and generally developed. The
dispersal area itself is downward sloping towards
Merrill Rd. The treatment system is in a low-lying
depression, receiving gravity flow from the
neighbouring residences.

Well Registry

BC Water Resources was consulted to indicate whether
any water wells were in the area. 1 well was noted in the
vicinity of the treatment system area. This well was not
physically observed during the site assessment, and it
is possible that the well location is erroneous, as is
common with the well registry.

The proximity of nearby
drinking wells would be
determined as part of any
detailed design. A setback of
30m is required by regulation.
If a well exists in this area,
additional design measures
are required.

Riparian Areas

No inland water bodies or watercourses that would
provide fish habitat were observed on the subject
property at the time of this report.

Nitrogen and

There are no downgrade wells, water bodies at risk of

Phosphorous eutrophication, or short-distance up-grade wells in
Reduction proximity to this dispersal area. Nutrient removal
requirements, in this regard, are do not appear to be
required.
Buried Besides sewer distribution, both electrical and water
Infrastructure service lines are buried within the treatment system
area.
Boundary Breakout risk is the potential of effluent to “surface.” Tanks hatches should be
Conditions, Relating to the treatment system, potential breakout made water-tight.
Exposure risks are:

Pathways, and
Breakout Risks

e Treatment tanks — hatches are not water-tight

Vegetation

The dispersal area is grassy/herbaceous and is
bordered by alder and cedar trees.

Relating to the treatment system, there are no
vegetation concerns that would restrict or impede an
OSWTS renewal.

Trees should be maintained at
a distance of 5m from the
dispersal area as part of a
vegetation management
program.
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4 SYSTEM OBSERVATIONS AND ASSESSMENTS

Table 4: Merrill - System Observations and Assessments

Transmission

the system was not inspected or assessed.

Element Assessment Observations and
Recommendations
Current The system collects raw sewage via gravity
Configuration | collection to a lifting station. The lifting station
Type has duplex pumps that convey raw sewage to an
NPS (NPS Wastewater Systems Ltd.) Type 2
treatment system. The treatment systemis a 3
chamber, aerated process with sludge return and
uses duplex pumps to discharge to a double
floating outlet dosing system. The “flout” system
provides a significant dose volume which
improves distribution each trench dispersal
system.

Flow Data 1 month of flow data was available for analysis. Flows should be regularly recorded on
While this does not provide a sufficiently large an ongoing basis prior to an OWSTS
sample set, it does provide some indications of renewal. This data will assist the
flows. Within January 2021, effluent flows ranged | designer in properly sizing a treatment
from 1.5 to 8 cubic meters per day, which appears | system.
to be within the capabilities of the ground Flow data also assists in providing
dispersal system. indications of surface/groundwater
Both the floating outlet chamber and treatment intrusion.
system control panel are capable of providing The use of flow data should be
flow data. incorporated into the system operations

and maintenance plan.
Primary As communicated by the SCRD, there is no It is recommended that a suitably sized

Treatment primary treatment, such as on-parcel septic tanks | trash tank is installed.
prior to the treatment system.

The trash tank that is part of the treatment
system is significantly undersized.
Effluent Effluent transmission from individual homes to

Storage and
Treatment

Chambers and C

larifiers

e Chamber #2 is not in use and is full of
rainwater.

e Hatches are not water-tight.

e Areas around the treatment tank indicate
periods of surface water ponding.

It is likely that the system experiences
surface water intrusion, which could
place additional demands on the pumps
and drainfield. The tanks should be
properly sealed, and the drainage around
the tanks should be corrected.

e The treatment system has a broken hinge on
its Eastmost hatch cover.

Fix hatch to mitigate risk to the general
public.

e Discharge pumps are free-floating.

Pumps should be secured.

e The treatment system currently vents to the
atmosphere.

It is recommended that vents should be
directed to a peat or mulch scrubber if
odours pose an issue with neighbours.
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Element Assessment Observations and
Recommendations
Flow e Flow monitoring, both at the control panel Flows should be regularly recorded on
Monitoring and at the dosing chamber, appears to be an ongoing basis prior to an OWSTS
functioning as designed. renewal. This data will assist the
designer in properly sizing a treatment
system.
Flow data also assists in providing
indications of surface/groundwater
intrusion.
Logging and use of flow data should be
incorporated into the system operations
and maintenance plan.
Alarms Alarm systems appear to be functioning as
designed.
Dosing A flow test was performed by filling the treatment
Chambers system with water and engaging the discharge
pumps to fill the dosing chambers. The floating
outlet devices performed as designed and the
flow monitoring counter correctly incremented.
Ground The system is configured with two distribution boxes, both supplying six laterals. Each
Dispersal distribution box is controlled with an isolation valve. Laterals are approximately 24 min
length and are constructed of 3" PVC perforated pipe.
Effluent is directed to a trench infiltration system. The system was installed in 2018, and
there were no indications of any performance malfunctions. As such, excavation of dispersal
components was not warranted.
Distribution Both distribution boxes were noted to be in
Boxes satisfactory condition, with no indications of root
intrusion or backup.
The distribution boxes were monitored during the
flow test and performed as per design. The
dispersal laterals were receiving effluent
appropriately.
Effluent & Effluent quality appeared satisfactory, with no It is recommended that a suitably sized
Performance | irregular odours and no visible indications of trash tank is incorporated into a
treatment failure. One effluent sample was drawn | treatment system renewal. This will
and sent for testing, confirming the system is assist in managing influent quality
producing Type 2 quality effluent (containing less | concerns.
than 45 mg/L of total suspended solids and Further, additional settling can promote
having a 5-day biochemical oxygen demand of better treatment performance. This
less than 45 mg/L.). becomes more relevant when sewage
There have been previous performance influent is pumped, as is the case with
malfunctions due to problematic influent the Merrill configuration.
constituents.
Reserve Area | The system is currently utilizing its reserve area.
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Element Assessment Observations and
Recommendations

General There are no signs of breakout or backup. The system appears to be performing as

System intended.

Comments The existing system is nominally compliant with current-day standards.

A treatment system renewal will need to be designed by an authorized person, and the
design will need to be filed with the health authority. The design will need to be
completed by a professional engineer, per the BC SSR, due to the 9100 per the BC SSR, as
the flow is in excess of 9100 L/day.

8 of 11




Onsite Wastewater Treatment and Dispersal

o Aurora|Grdim. System Assessment — Merrill Wastewater Project: 2021.02

Treatment Facility

Form No.: APG-40-FRM-009 Doc No.: 2021.02-16-STY-002 Revision: R.0

5 RECOMMENDATIONS FOR SYSTEM RENEWAL & CONCEPTUAL ESTIMATE OF COSTS

Our assessment of the Merrill Wastewater facility has provided for two main courses of action:
1) Repair the system in the short term, and 2) replace the treatment system in the long term.

We have also provided an estimate of operations and maintenance costs should short-term
repairs be performed.

Estimated costs have been presented in the nearest thousand-dollar value. Cost items such as
permitting, application fees, and taxes, have not been included.

5.1 MERRILL - SHORT-TERM SYSTEM RENEWAL

Table 5: Merrill - Conceptual Costs for the Short-Term

. Costs (+/-
Item Description 30%)
Improving the grade around the treatment tanks will assist in
Grade Work diverting surface water away from the top of the tanks. $1,000
Seal Treatment Tank Sea.llng the hatch assembly to the top of .the concrete 'Far!k WI!|
assist in preventing surface water and rainwater from infiltrating $2,000
Hatches
the system.
. Design and install of trash tank (2000 IG); Provide additional
Operational ) : o
support for pumps; Inspect and improve mains in treatment area. $17,000
Improvements .
Including temporary sewer management.
Total $20,000
Cost Per Parcel $1,429

5.2 MERRILL - LONG-TERM SYSTEM RENEWAL

For estimation purposes, a moving bed bioreactor wastewater treatment system was used as the reference
treatment system, while leaving the dispersal field as-is.

Table 6: Merrill — Conceptual Costs for the Long-Term

Item

Description

Costs (+/-30%)

Design, supply, and install of a replacement treatment system,
complete with trash tank and pump chamber, without consideration

Replacement System of any short-term repairs. Including existing equipment removal and $80,000
temporary sewerage management.

Total $80,000

Cost Per Parcel $5,714
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5.3 MERRILL - ONGOING OPERATIONS

The following operational costs are estimated for maintaining the system after performing short-term repairs and
in idealized conditions. These costs would also be applicable for a complete system replacement. However, the
maintenance plan for a system replacement will be specified by the system designer.

These cost estimates do not include power costs, nor allowances for amortized costs for long-term replacement,

which should also be addressed.

Table 7: Merrill - Conceptual Costs for Operations and Maintenance (Yearly Costs)

Item

Description

Costs (+/-30%)

Regular inspection for maintenance, per maintenance plan meeting

5-year frequency for dispersal field flushing and jetting

Yearly Inspection regulatory requirements, including minor repairs. $3,000
6-month pump-out frequency of recommended trash tank, including
Operations regular inspection and effluent sampling of the treatment plant. $6,000
Yearly average.
2-year frequency for solids removal from dosing chamber and d-
Maintenance boxes $2,000

Yearly Average $11,000

Cost Per Parcel, Per Year $786
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Merrill Parcel Map
Merrill Property Report

Pon =

Field Record & Photo Log

Merrill Original Construction Drawing
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Property Report

4561 MERRILL RD 4/26/2021

Folio: 746.03283.284 PID: 007-084-528
Address: 4561 MERRILL RD Jurisdiction: SCRDP
Lot: 106 Block: 2 Plan: VAP19110 District Lot: 1362

2021 Assessed Value: 161000 Land Value: 161000 Improvement Value: 0
Approximate Lot Size (BC Assessment): .8 ACRES

This information has been compiled by the Sunshine Coast Regional District (SCRD) using data derived from a number of sources with
varying levels of accuracy. The SCRD disclaims all responsibility for the accuracy or completeness of this information.
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SCRD Maps

Property Report

12683UF MERRILL CRES

Folio: 746.03283.286 PID: 007-084-536

Address: 12683UF MERRILL CRES Jurisdiction: SCRD

Lot: 107 Block: 2 Plan: VAP19110 District Lot: 1362

2021 Assessed Value: 72000 Land Value: 72000 Improvement Value: 0

Approximate Lot Size (BC Assessment): 19166 SQUARE FEET

4/26/2021
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varying levels of accuracy. The SCRD disclaims all responsibility for the accuracy or completeness of this information.
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Project: 2021.02

Form No.: APG-40-FRM-009 Doc No.: 2021.02-16-STY-003 Revision: R.0
Table 2: Summary Information
Project No. | 2021.02 Site Name: | Langdale
LINew Construction Bradley F 0
Study Type: | XIReplacement Prepared by: rad’ey Fosse
) . Jim Andersen
LJRepair / Alteration
Owners / Client: | SCRD Jurisdiction: Ministry of Environment /
SCRD
- PID #
Legal Description Lot 41 District Lot 1398 (Parcel Identifier | 009-922-385
Plan 21531
Number)
42 Newman Rd, Gibsons, Folio. #
Common Address BC (Tax Assessment Roll #) 746.03486.030
Engineer of Record | Bradley Fossen Project Stage: | Existing
X Typical Residential .
Influent Type C0ther Parcels: | 40
: Design Flow: | 52,000 L/day (estimated)
Year of Construction | 1981 (est) (Estimated) | 54,600 L/day (permitted)

Purpose of Report:

Assess system performance requirements.

Provide guidance on factors that may affect onsite wastewater treatment system
(OSWTS) renewal options.

Assess current system performance and limitations.

Conceptualize OSWTS renewal options.

Conceptualize major cost items for an OSWTS renewal.

Methodology

Per scope of work, perform document reviews, attend the site, and perform activities to
determine “known and potential existing site constraints,” including:
o Exposing system components and undertaking performance assessments.
o Assessing current system performance and limitations.
o Reviewing elements of the facility site and ground conditions that may
impede or constrict OSWTS renewal options.
o Reviewing elements of the current configuration, as coupled with the YMCA
wastewater treatment facility.

Summary of Activities:

Document reviews as part of ongoing exchanges with the SCRD.
Site activities and assessments on 09-Mar-2021, including:
o Excavation and locating of site components, including assessments of
infiltrative layer and soil conditions.
o Identification of any design or operational issues, with the current, as-built
system.
o Assessment of current configuration of transport to the YMCA treatment
plant
o Identification of any legacy maintenance challenges.
o Flow testing of dispersal system components for operational capacity and
indications of any potential issues.
Formal and informal discussions with SCRD staff.
Analysis and compilation of results.
Interpretation of results to identify the most practical renewal options.
Cost estimation and report reviews.

Document Revision # Date By Review By Description
A 06-Mar-2021 BJGF JA Issued for Review
B 21-May-2021 BJGF JA Issued for Review
C 02-Jun-2021 BJGF JA Issued for Review
0 28-Jul-2021 BJGF JA Issued for Use

20f18




Onsite Wastewater Treatment and Dispersal

o Aurora|Grdim. System Assessment — Langdale Wastewater Project: 2021.02
) Treatment Facility
Form No.: APG-40-FRM-009 Doc No.: 2021.02-16-STY-003 Revision: R.0
1 SUMMARY

This report conveys findings and assessments resulting from activities performed onsite and
from a review of existing data. While our activities meet or exceed standard practice for
inspection, this report should not be considered a substitute for regular inspection activities
required of system owners, by regulation. Nor should this report be construed as a basis for
detailed design. It has been prepared to aid conceptual design and costing. The sewage
treatment system was previously inspected in 2019 and found to be unsalvageable. For that
reason, assessment efforts disregarded the existing, decommissioned treatment system.

Key observations:

The YMCA treatment system appears to be performing as designed. However, there
have been periods where effluent testing results for biochemical oxygen demand (BOD)
and total suspended solids (TSS) have exceeded prescribed requirements. This could
indicate that there are occasions when the system has become overloaded or has
experienced a performance malfunction, diminishing the treatment efficacy.

The Langdale facility parcel is within two SCRD development permit areas: “DPA 4 -
Stream Riparian Assessment Area” & “DPA 5 — Aquifer Protection and Stormwater
Management.” A renewal plan may require additional consideration in regard to riparian
areas and hydrogeology.

Preliminary flow analyses indicate that:

o thereis a high likelihood that the flow parameters of the permit can be
maintained, should the existing system be renewed.

o average dry weather daily flows increased from 8.6 cubic meters/day in 2015 to
23.0 cubic meters/day by 2020. This trend is considerable and should be further
investigated.

o storm and groundwater infiltration may be a large contributor to treatment flows.
Comparing maximum flow events to the dry month average daily flow indicates
that there was wet month recorded daily flows that exceeded the dry weather
average flow in a range of 103% to 197%. This can unnecessarily overload the
treatment system and could result in diminished treatment.

o average wet weather daily flows increased from 14.4 cubic meters/day in 2015
to 25.2 cubic meters/day by 2020, with an infiltration rate that ranged from 9% to
69%. Recorded maximum flow events were as high as 52 cubic meters/day.

The site perimeter has indications of significant surface water runoff. The ditch South of
the parcel should have vegetation removed and should be re-constructed with maximum
depth, relative to the outlet culvert, in order to allow stormwater to flow freely.

The trench dispersal system is nominally compliant with historical standards. However,
we have found that the dispersal volumes directed solely to one field or the other
significantly exceed current day standards for linear loading. This could be a
contributing factor for breakout incidents that were previously experienced during the
operation of the dispersal system. Excessive linear loading can create a groundwater
mounding effect, eventually saturating the dispersal soils.

Coupled with surface runoff, maximum flow events, and drainage issues, the dispersal
system may have experienced periods of overloading, potentially contributing to
breakout. Groundwater monitoring ports should be installed in order to observe seasonal
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high water levels during the rainy season. This will assist in the design of a replacement
dispersal system. It is also recommended that a groundwater interception drain is
placed at South on the parcel.

The laterals and infiltrative surface condition indicates that there may be significant
usable life remaining within the drainfield. The dispersal laterals exposed could readily
disperse effluent, if required, though regular flushing and jetting are recommended.
There were no indications of clogging within the infiltrative surface.

Test pits and soil assessments indicated approximately 130 cm of suitable soil before a
limiting layer, with a most restrictive layer of favourable loamy sand of single grain /
loose consistency and no indication of a seasonal high water table.

It is recommended that the existing, decommissioned treatment system is demolished
and remediated, regardless of the renewal option selected.

It is recommended that a vegetation and stormwater management plan (relating to the
dispersal area and transmission infiltration) is enacted as part of the maintenance plan
already in place.

Renewal options and conceptual costs have been tabulated and can be found in Section
6.

2 GENERAL DESIGN CONSTRAINTS

System renewal options must satisfy the following general design constraints:

The system must comply with the BC Municipal Wastewater Regulation, as design flows
exceed 22,700 litres per day. Two SSR systems could also potentially be suitable.

The system must also comply with the Health Act, Environmental Management Act,
Land Use Bylaws, Strata, and other acts and regulations that may be impacted by an
OSWTS or influence its design.

The system must comply with permitted maximum discharges of 54.6 m3/day, with an
effluent containing less than 45 mg/L BOD and 60 mg/L TSS. However, the SCRD needs
to inform the permitting authority of any expected changes to the system and determine
what parameters may change on the discharge authorization.

The system must provide effective wastewater treatment for 40 residential parcels.
Raw influent quality is assumed to fall within parameters characterized as raw
residential sewage.

For the Langdale site, the effluent must undergo soil-based treatment via ground
dispersal unless flows are continued to be directed to the YMCA wastewater treatment
facility.

3 SITE OBSERVATIONS AND ASSESSMENTS

Table 3: Langdale - General Site Observations and Assessments

Element

Assessment Constraints

Previous or
Supplementary
Professional
Reviews

Previous professional reviews have not been provided.
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Element

Assessment

Constraints

Recent
Inspections and
Maintenance

Hannah Environmental Equipment Inc. (2019), indicating that
the RBC treatment system has reached its end of life.

Site and System

The subdivision system is assumed to be constructed in

History 1981, or thereabouts, indicating an approximate age of 39
years.
Future Site No further subdivision development efforts have been
Development communicated by the SCRD.
Neighbouring The facility parcel is bordered at North by the YMCA Ditches around the
Property wastewater treatment facility, at West by a residence, at East | perimeter of the facility
Features by YMCA Rd., and at South by Newman Rd. parcel should be

The neighbouring properties do not have any features that
would restrict or impede an OSWTS renewal.

However, the ditch serving Newman Rd shows indications of
occasional ponding and flow may be impeded as a result of
erosion and vegetation.

remediated to properly
manage stormwater flow.
These ditches should be
regularly inspected as part
of an ongoing
maintenance and
operations plan.

Title and Land
Data

PID: 009-922-385
Folio: 746.03652.051
Lot: 41

Block:

District Lot: 1398
Plan: VAP21531

e Approximate Lot Size: 1.51 ACRE

e Land title information was reviewed and there appeared
to be no entitlement matters that may restrict or impede
an OSWTS renewal.

Protected Areas

Protected Areas potential was reviewed via the SCRD Maps
Service. There were no reported Protected Areas designated
on or near the subject property that would restrict or impeded
an OSWTS renewal.

Official
Community
Plans (OCP) &
Development
Permit Areas
(DPA)

Development Permit Area potential was reviewed via the
SCRD Maps Service.

According to the SCRD Maps service, the facility parcel is
within two SCRD development permit areas: “DPA 4 — Stream
Riparian Assessment Area” & “DPA 5 — Aquifer Protection
and Stormwater Management.”

However, when reviewing the West Howe Sound Official
Community Plan (Bylaw 640), Map 2 — Development Permit
Areas, it appears the facility may only fall within the DPA 5
boundary.

Regardless, each DPA has its own requirements, which may
impact an OSWTS renewal. They are as follows:

DPA 4

OCP and DPA
requirements should be
incorporated in any
detailed design studies in
order to meet the goals
intended by the
community plan.

Regarding DPA 4,
Confirmation of the 30m
stream setback at the
Northwest of the parcel
should be confirmed by a
qualified environmental
professional prior to
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Element Assessment Constraints
- The installation of a septic field requires a detailed design if a
development permit. The development permit proposed drainfield
application requires an assessment report prepared renewal encroaches on
by a qualified environmental professional, confirming | this area.
the width of the streamside protection and
enhancement area (SPEA) and measures to protect
the integrity of the SPEA.
Regarding DPA 5, it is not
DPA 5
clear whether any new
- The construction of an industrial or commercial facilities, such as a
building requires a development permit. treatment system building,
would constitute an
industrial or commercial
. . building. This should be
Fgrther, the OCP provides general guidance on sewage confirn?ed within the SCRD
disposal. ; L
or any implications.
('\)Aglzieecrzzrr:t&BbA Sewage Disposal / Liquid Waste Regarding OCP Section
8.3b.4, the treatment level
- "Common septic fields shall be permitted when: The | hrescribed in the bylaw is
system proposed is a ‘large community system,’i.e. | more rigorous than is
designed for the effluent treatment of greater than currently prescribed by the
22,700 litres per day and is designed and constructed | \inistry of Environment
to SCRD standards, including a treatment level of Permit. It should be
10BOD/10TSS, and subject to review by the Ministry | confirmed within the SCRD
of Environment...” whether this policy is
enforced and what
implications it may have
on an OSWTS renewal.
Climate Climate is classified as Warm-Summer Mediterranean.
Considerations | Marine weather conditions exist, with warm summers and
periods of high rainfall and occasional freezing. Significant
cold weather freeze protection is not required, though
components should be covered.
Topography The general area is West of Thornbrough Channel, within the
Cordillera / Georgia Lowland physiographic region, and is a
mature development. The dispersal area itself slopes
downward from South to North at approximately 4%.
Well Registry BC Water Resources was consulted to indicate whether any
water wells were in the area. There are no registered wells
reported within 30m of the subject property.
Riparian Areas | As reported in the Development Permit Applications section, | The riparian area SPEA
a portion of the facility parcel falls within DPA 4 - Stream should be confirmed with
Riparian Assessment Area. While the area is not substantial, | a QEP prior to the detailed
it may prevent some use of the parcel for ground dispersal. design of a dispersal
system renewal.
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Element Assessment Constraints
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It is worth noting that while this water body is indicated on
the SCRD Mapping Service and within West Howe Sound
Official Community Plan (Bylaw 640), Map 2 — Development
Permit Areas, it is not listed on other resources, such as
iMapBC or BC Geographical Names. The adjacent lot 19 has
been developed.

Vs

Nitrogen and

As reported in the Riparian Areas section, there is one un-

Following the QEP’s

Phosphorous named water body in proximity to the facilities dispersal area. | assessment, a
Reduction Nutrient removal requirements are to be determined. hydrogeological
assessment may be
required. If the QEP
restates that the un-named
stream supports fish or
fish habitat, it may have
implications on the
system's treatment
performance
requirements.
Buried Besides sewer distribution, there are utility water and power Setback distances should
Infrastructure utilities directly within or near the facility parcel. be incorporated into any
detailed design studies.
Boundary Breakout risk is the potential of effluent to “surface”. The
Conditions, dispersal area does not have any physical transitions, such
Exposure as banks or outcrops, that would pose a breakout risk. The

Pathways, and
Breakout Risks

ditch along Newman Rd is upslope of the dispersal area.

Vegetation

The current dispersal area is grassland and is surrounded at
the North by primarily Alder trees and blackberry shrubs.
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4 SYSTEM OBSERVATIONS AND ASSESSMENTS

Table 4: Langdale - System Observations and Assessments

Dec-2020. While we do not feel this is a sufficiently large data set to
make any firm conclusions, we are able to use the data anecdotally to
help understand general flow averages and maximum flow events.

Our analysis is preliminary only and should not be considered a
statistically robust examination of the facility.

The data were categorized into wet months (October through April)
and dry months (May through September). Daily flows were averaged
per month, and wet and dry averages were compared year over year.

2015 | 2016 : 2017 @ 2018 : 2019 : 2020
Dry Months (m3/day) = 9 9 19 19 22 23
Wet Months
(m3/day 14 14 19 24 24 25
% Difference 69% | 46% @ -4% @ 24% i 11% 9%

The daily data were further sorted and separated, such that the mean
and standard deviation could be determined for dry and wet month
days. The data indicates that there were 23 recorded events in the
data set when daily flows exceeded the 95% percentile of the mean
account of flows. These maximum flow events ranged from 35
m3/day to 52 m3/day.

The data also indicates that the average daily flow during dry months
within the dataset is 17 m3/day. Comparing maximum flow events to
the dry month average daily flow indicates that there was wet month
recorded daily flows that exceeded the dry weather average flow in a
range of 103% to 197%.

Element Assessment Observations and
Recommendations
Current In its original configuration, residential sewage is transmitted into an |Should the Langdale
Configuration |Rotating Biological Contactor (RBC) treatment system. Treated dispersal system be
Type effluent is directed to two distribution boxes that disperse effluentto |renewed, it is
two dispersal fields. recommended that the
system incorporate
In its current configuration, the system utilizes the RBC as a settling uniform dlgpersal, such
. as pressurized laterals.
tank and pumps raw sewage influent to the YMCA wastewater .
o o : This promotes better
treatment facility. The YCMA facility treats the sewage via a -
X : . soil-based treatment,
MicroFAST proprietary system, with further UV treatment before ; . :
. . : including more uniform
being dispersed to a marine outfall. . .
dispersal, promoting
further longevity.
Flow Data |Raw flow data was provided for dates 01-Feb-2015 through to 30- The flow analysis

indicates there is a high
likelihood that the
original flow parameters
of the permit can be
maintained.

While this is a
preliminary analysis
only, it suggests that
storm and groundwater
infiltration may be a
large contributor to
treatment flows. This
can unnecessarily
overload the treatment
system and could result
in diminished treatment.

While the system may
potentially be in
compliance with MWR
section 44, it is
recommended that
efforts are made to
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Element Assessment Observations and
Recommendations
reduce stormwater and
The MWR, Section 44, “Inflow and Infiltration,” states that if the flow ~|groundwater infiltration.
exceeds two times the average dry weather flow at the treatment This can Improve
plant, during storm or rainfall events with a less than 5-year return treatment efficacy,
period, that the permit holder either develops a liquid waste pote.ntlally reducing
management plan or develops and implements measures to reduce  |10ading on pumps and
inflow and infiltration. As previously mentioned, we feel this data set pther components, and
not sufficiently large enough to make this determination, nor were n the case of ground
weather events used in this analysis. However, it does provide dispersal, provide for
valuable anecdotal insights. improved longevity of
the dispersal system.

For reference, as estimation of flows using an average value of 750
L/day, per household results in a daily average flow estimate of 26
mé/day for the facility. Including a peaking factor of 2 results in a
daily design flow of 52 m?/day.

Primary As communicated by the SCRD, there is no primary treatment, such

Treatment |as on-parcel septic tanks, prior to the treatment system.
Effluent Effluent transmission from individual homes to the system was not

Transmission

inspected or assessed.

Storage and
Treatment

Existing Treatment System

e The existing treatment system was previously inspected and
noted as unsalvageable. For this reason, it was not assessed.

e Based on our preliminary flow analysis, suitable replacement
systems must be capable of handling average dry weather
flows of 23 cubic m3/day, average wet weather flows of 25
m3/day, and handling peak flows within the maximum
authorized rate of discharge, 54.6 m3/day. This is in line with
the latest year of flow data.

e Treatment requirements, per the Ministry of Environment permit,
are 45 mg/L BOD and 60 mg/L TSS.

Conceptual estimates
for treatment systems
will be based on these
flow rates and treatment
requirements.

YMCA Wastewater Treatment Facility

e This facility was visited to better understand the current
configuration of flows from the Langdale facility.

e The Langdale-YMCA tie-in traverses the property line. It is not
clear whether the owners have applied any legal instruments
in regards to easements or other land and asset ownership
concerns.

It is recommended that
the SCRD confirm any
entitlement matters.

e Raw sewage is pumped from the decommissioned RBC unit
at the Langdale facility to the YMCA.

e The RBC building is considered a confined space and is no
longer serving its intended use.

It is recommended that
this building and tank
are demolished and
replaced by a fit-for-
purpose tank as part of
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Element Assessment Observations and

Recommendations

a permanent tie-in
solution option.

e The tie-in drawings indicate that piping is 37.5mm diameter  |A permanent tie-in

PVC and transitions to 50 mm PVC. Considering the large solution should re-
flow volumes being transferred, this could potentially be evaluate pump and line
creating a high-velocity flow condition. The available sizing.

drawings were not as-built, and line sizing could not be As-built documentation
confirmed. should be maintained.

Ground
Dispersal

A general summary of the ground dispersal is as follows. Additional details have been provided
in subsequent sections.

e The system is configured with two distribution boxes, 1 supplying the 15 laterals of the
East drainfield and the other supplying 17 laterals of the West drainfield. Each
distribution box and its respective drainfield are controlled with an isolation valve.

e Laterals are approximately 30 m in length and are constructed of 3" PVC perforated
pipe. The overall length of each system is approximately 60 m (East drainfield) and 60
m (West drainfield), both in a centre-feed configuration.

e Effluent is directed to infiltration trenches. The trenches have been constructed with a
suitable aggregate type, and depth, both below and above the dispersal laterals, and the
infiltrative surface was prepared with a blinding layer of sand. The trenches were
backfilled with sand/loamy-sand and cover soil.

e The system, as designed, is intended to disperse to a single zone over a specified
duration, allowing the other zone a period of rest.

e The trench dispersal system is nominally compliant with historical standards. However,
we have found that the dispersal volumes directed solely to one field or the other
significantly exceed current day standards. This could be a contributing factor for
breakout incidents that were previously experienced during the operation of the
dispersal system. For example, excessive linear loading, or effluent dispersal over a unit
length, can create a groundwater mounding effect, eventually saturating the dispersal
soils.

Distribution Boxes

Distribution box at East is a 16-hole/ 15-out configuration.

e There were no indications of significant structural
degradation. However, the lid was cracked and chipped,
though still intact.

e Flow testing was performed for 3-hours and 20 minutes,
using the service water line on site. There were no indications
of a flow backup; the laterals freely accepted the full volume
of the flow test.

Distribution box at East is a 18-hole/ 17-out configuration

e There were no indications of significant structural
degradation. However, the lid is cracked, though still intact.
e There were no indications of root infiltration or backup.

Dispersal Laterals
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Element Assessment Observations and
Recommendations
Dispersal laterals in two locations were exposed and assessed. The condition of the
e The laterals were in satisfactory condition, showing only laterals indicates that
minimal indications of root intrusion or blockages. there may be significant
e The laterals were found at a depth ranging from 50 cm to 75  |usable life remaining
cm. The laterals were installed on top of approximately 20 cm | Within the drainfield.
of aggregate and were covered with approximately 15 cm of  |Flushing and jetting of
aggregate. all laterals is
e While not physically observed, it is likely that recent YMCA tie- [recommended, followed
in work required would have bisected portions of the East by a complete pipe
drainfield, damaging the laterals in place. camera inspection to
verify the integrity of the
laterals and confirm
which laterals may
require repairs or
reconstruction as a
result of the YMCA tie-in
work.
The infiltrative layer was constructed with a blinding layer of The condition of the
approximately 10 cm of coarse sand. The infiltrative layer and biomat |infiltrative layer
Infiltrative |condition were inspected via excavation of several locations within indicates that there may
Layer the dispersal area. be significant usable life
e The blinding layer was found to be in good condition with no remaining within the
indications of clogging drainfield.
Vegetation |The current dispersal area is grassy/herbaceous and is surrounded in |Aggressive tree and
the North by primarily Alder trees and blackberry shrubs. Satellite shrub species should be
imagery indicates that the vegetation has encroached approximately |cleared at least 5m from
6m-10m in from the parcel boundary at North. the dispersal area. A
vegetation management
plan should be enacted.
Effluent & |Effluent testing results were provided for dates between 15-Jan-2015 |Effluent testing results
Performance |through 06-Feb-2020, for both the Langdale and YMCA flows. potentially indicate that

e The data reports that prior to the Langdale-YMCA tie-in, the
YMCA facility consistently produced effluent containing less

while the YMCA
treatment system
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Element Assessment Observations and
Recommendations
than 45 mg/L BOD and 45 mg/L TSS, with a median fecal initially had difficulty
coliform density of less than 14 colony forming units per 100 |[managing new sewage
ml. inflows, that it has since
e Subsequent to the Landale-YMCA tie-in, the YMCA facility normalized.
may have encountered treatment upsets that resulted in
gffluent quality containing BOD, TSS, aqd total fecal coliforms Without further
in excess of the Langdale effluent requirements stated . s
. , investigation and
above. BOD was reported as high as 63.3 mg/L in the most I )
. testing, it is not possible
extreme cases, TSS was reported as high as 83.0 mg/L, and
. , to further assess the
total coliforms were reported as high as 1,000,000. The
- . . performance of the
maijority of these upsets were reported during a period -
. overall YMCA facility.
between April and October of 2017. These results have not o
; However, qualitatively,
been vetted for data quality, nor have they been corroborated
. ) the results may suggest
against operations records, so they should be not be that at ti th
considered definitive. dij"t? IT'e?‘i et ¢
a onal influent from
¢ November 2017 onward, the overall YMCA facility treatment " it
o . Langdale can affect the
performance appears to have stabilized, and effluent quality
I ithi ired offl . £ BOD performance of the
no;n}aslszes within required effluent concentrations o YMCA facility such that
an ) . . . permit discharge
e However, fecal coliforms have consistently been reported in parameters are
concentrations of more than 14 colony-forming units per 100 exceeded.
ml. . -
This may indicate the
system experiences
periods of overloading
or could possibly be
experiencing
performance
malfunctions.
Soils Soils were inspected via excavation of several locations within the These are favourable
Capability |dispersal areas. Soil assessments indicated the area is primarily conditions for a
loose grain, structureless, medium to coarse sand, with approximately {renewed dispersal
130 cm of available depth of soils until a likely limiting layer. system in compliance
Excavations outside of the dispersal area in the Southwest portion of | With current day
the parcel indicated a likely limiting layer at approximately 80 cm. standards.
Excavations outside of the dispersal area and in the Southeast
reserve portion of the parcel indicated a seasonal high water table However, it is likely
and limiting condition at approximately 90cm. more cost-effective to
re-use the dispersal
system as-is,
considering the positive
assessments noted by
the inspections of
laterals and the limiting
layer.
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Element Assessment Observations and

Recommendations

Reserve Area |The system has reserve areas in two places. The first reserve areais |If a dispersal renewal

in the Southeast portion of the parcel. A second reserve area is noted |option is pursued, it is
on the original design drawings, West of Lot 18. The status of this preferential to maintain
reserve area has not been confirmed. the reserve areas as-is.
This is supported by the
positive assessments
noted by the inspections
of laterals and the
infiltrative layer.

GENERAL SYSTEM COMMENTS

In consideration of our above assessments, we offer the following general comments on the
system as a whole.

“As-built” system drawings do not exist. It is recommended that an as-built drawing set is
created to assist future operations and maintenance as part of any future design efforts.

The existing system is nominally compliant with historical standards. However, there are
indications that linear loading is in excess of current day standards. This can result in
groundwater mounding beneath the dispersal area and be a contributing factor to performance
malfunctions.

There is a high likelihood that surface water infiltration and other inflows have contributed
additional flow volumes to the original Langdale system during its operation through wet
seasons. These inflows would also be currently contributing to the YMCA treatment facility
since it was tied in.

The existing, decommissioned treatment system should be demolished.

A replacement treatment system should be capable of managing average flows of 25 m3/day,
with peak flows ranging as high as 54.6 m?/day (the current permit maximum rate of discharge),
meeting effluent concentrations of 45 mg/L BOD and 60 mg/L. A detailed design should include
further discussions with the permit authority regarding treatment requirements and confirm that
a permit revision alone is sufficient for dispersal system renewal.

With suitable repairs and adequate operations and maintenance, the existing dispersal system
can be expected to have a considerable amount of remaining usable life.

Improving stormwater and shallow groundwater flow conditions around the perimeter of the
facility will likely assist in reducing groundwater mounding effects. This can promote improved
soil-based treatment and mitigate conditions that have previously contributed to performance
malfunctions.

Site and soil conditions are favourable for renewal options that meet current-day standards.

A riparian assessment, completed by a QEP, should be budgeted for as part of any dispersal
renewal options. The Riparian study can advise on any setback considerations in relation to
DPA 4 - “Stream Riparian Assessment Area.”

A hydrogeological assessment should be budgeted for as part of any dispersal renewal options.
The hydrogeological assessment will inform any design constraints relating to the riparian area
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and nitrogen or phosphorous reduction requirements. Further, a hydrogeological assessment
could potentially prescribe a fit-for-purpose loading rate for the dispersal area, based on field
flow and stress tests and water table monitoring.

¢ An environmental impact study may not be required if the system renewal maintains the
parameters of the permit. However, the permitting authority should be kept abreast of planning
efforts and will be able to guide the SCRD regarding that requirement.

e Arepaired dispersal system option should include the following activities and components.

O

Groundwater monitoring ports should be installed and regularly checked to confirm
fluctuations in the seasonal highwater table. An interceptor drain placed at South on the
parcel may be required to relieve shallow groundwater flows.

The existing field should undergo a complete flushing and jetting program.

A complete pipe camera inspection should be performed to confirm what repairs may be
required.

Repair any laterals damaged as part of the YMCA tie-in.

The dispersal system should be converted to a uniform pressure dispersal configuration.
This would involve running pressure laterals within the existing perforated pipe laterals.
These pressure laterals would receive effluent from newly constructed manifolds that
would receive flow from the new treatment system.

The repaired system should direct flow to the entire length of the combined dispersal
area, alternating between North and South potions. This can be achieved either by a
duplex pump and valve configuration or through the use of an indexing valve. In this
configuration, the drainfields would not experience alternating periods of long-term rest,
and the permit would need to be amended.

e Animproved or renewed dispersal system would involve a complete reconstruction of the
dispersal components.

O

Groundwater monitoring ports should be installed and regularly checked to confirm
fluctuations in the seasonal highwater table. An interceptor drain placed at South on the
parcel may be required to relieve shallow groundwater flows.

A replacement dispersal system should maximize vertical soil separation and include
trenches that are constructed at a shallower depth.

Effluent Flows should be distributed over a longer contour, taking advantage of the
length of the parcel as much as is allowable considering any riparian considerations.
The dispersal system should utilize uniform, pumped distribution.

The dispersal system should be configured into North and South dispersal areas, which
would be regularly alternated between, either in short or long periods, depending on the
conditions of the permit.
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6 RECOMMENDATIONS FOR SYSTEM RENEWAL & CONCEPTUAL ESTIMATE OF COSTS

Our assessment of the Langdale Wastewater facility has resulted in the following three options

for consideration.

1) Permanently tie into the YMCA Treatment Facility. Any future improvements to the YMCA
facility have not been considered.

2) Replace the sewage treatment system and repair the existing drainfield.

3) Replace the sewage treatment system and replace the existing drainfield.

The projected cost of these options is estimated below, presented in the nearest thousand
dollar value. Cost items such as permitting, application fees, and taxes have not been included.

The replacement treatment systems considered have varying costs based on operational
controls and other secondary features. For estimation purposes, the reference treatment
system used was similar to the quality of the YMCA facility. We note that simpler system
configurations can be considered to offer significant cost efficiencies, though potentially with a
compromise to features required by the SCRD.

Maintenance and operations costs have also been provided. These costs are estimated for
maintaining the system if the Langdale facility is placed back into service and in idealized
conditions. However, these are provided with no consideration to previous or future operations
costs related to the YMCA facility.

Estimates do not include power costs, nor allowances for amortized costs for long-term
replacement, which should also be addressed.

6.1 LANGDALE - PERMANENT YMCA TIE-IN

Table 5: Langdale — Permanent YMCA Tie-in

Item

Description

Costs (+/-30%)

Demolition

Pump out RBC, demolish building and foundation, properly dispose of
hazardous materials.

$11,500

Design/Supply/Install: Supply and Installation of a settling and
Tankage equalization tank configuration and duplex pumping system, including $108,000
costs for temporary sewer management and tie point reconfiguration.

Total $119,500

Cost Per Parcel $2,988
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6.2 LANGDALE - REPLACE TREATMENT SYSTEM AND REPAIR EXISTING
DISPERSAL SYSTEM

Table 6: Langdale — Replace Treatment System and Repair Existing Dispersal System

Item

Description

Costs (+/-30%)

Replacement Treatment
System &
Repair/Upgrade
Dispersal System

Studies/Design/Supply/Install: Treatment system capable of

managing 25 m3/day, with peak flows ranging as high as 54.6

m3/day (the current permit maximum rate of discharge), meeting
effluent concentrations of 45 mg/L BOD and 60 mg/L TSS, repair $503,000
dispersal system after complete flushing and camera inspection
and upgrade to pressure distribution, including costs for existing
equipment removal and temporary sewer management.

Drainage Improvements

Installation of a parcel interceptor drain, at South, to manage
shallow groundwater flows.

$44,000

Total $547,000

Cost Per Parcel $13,675

6.3 LANGDALE - REPLACE TREATMENT SYSTEM AND DISPERSAL FIELD

Table 7: Langdale — Replace Treatment System and Dispersal Field

Item

Description

Costs (+/-30%)

Studies/Design/Supply/Install: Treatment system capable of
Replacement managing 25 m3/day, with peak flows ranging as high as 54.6 m®/day
Treatment System & | (the current permit maximum rate of discharge), meeting effluent

Replace Dispersal | concentrations of 45 mg/L BOD and 60 mg/L TSS, replace dispersal $546,000
System system, including costs for existing equipment removal and
temporary sewer management.
Drainage Installation of a parcel interceptor drain, at South, to manage shallow $44.000
Improvements groundwater flows. !

Total $590,000

Cost Per Parcel $14,750
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6.4 LANGDALE - ONGOING OPERATIONS WITH PERMANENT YMCA TIE-IN

Table 8: Langdale — Conceptual Costs for Operations and Maintenance (Yearly Costs) — Permanent YMCA Tie-in

Item Description Costs (+/-30%)
Semi Annual Assessment of solids, usage issues, settling tank components and
. . . $2,000
Inspection functionality.
Pumping 6-month partial pump outs. $6,000
Yearly Average $8,000
Cost Per Parcel, Per Year $200

6.5 LANGDALE - RESUMING OPERATIONS WITH LANGDALE FACILITY

Table 9: Langdale — Conceptual Costs for Operations and Maintenance (Yearly Costs) — Resuming Operations
with Langdale Facility

Item Description Costs (+/-30%)
Yearly Inspection qurly inspection and re_gular effluent testmg for maintenance, per $5,000
maintenance plan meeting regulatory requirements.
Operations 6—njo.nth pump-out frequency, mclgdmg inspection and sampling, $7,000
until inspection supports a longer interval.
Maintenance j-year f.requency for dlspersa! field flushing and jetting until $4,000
inspection supports a longer interval.
Yearly Average $16,000
Cost Per Parcel, Per Year $400
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Landale Index Map

This information has been compiled by the Sunshine Coast Regional District 4/27/2021
91.5 0 45.73 91.5Meters (SCRD) using data derived from a number of sources with varying levels of
accuracy. The SCRD disclaims all responsibility for the accuracy or 1:1 ,801

completeness of this information.
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SCRD Maps

Property Report

4/27/2021
Folio: 746.03652.051 PID: 009-922-385
Address: Jurisdiction: SCRD
Lot: 41 Block: Plan: VAP21531 District Lot: 1398
2021 Assessed Value: 437000 Land Value: 437000 Improvement Value: 0
Approximate Lot Size (BC Assessment): 1.51 ACRES
4 YA AT
Aty
..__. 5:--_,-"' -_f\-'_'_,{ 1 ':r/-
AT
__-;j__..f(_. § ,;!
i fig Ly ;_‘
Ao
aMLp e araEar Ry g
A AV A
EESENF AR R pEaTE ]
b LT P ST
'fﬁf’f-f—ﬁ?""f“x'.(‘}
SEfanagia L
Al A LS
11 1 L .. ;
./,,/‘c...-"';%fgé‘}_./"
AL A "f;::
Bisargningrak;
g,e:?‘../i__f’ L1
A A 1
BB
LA AL L
jf",«;f,f,-f,:_,_z
- i ’d = - g "-'.. 2
A A {hzz2v gk PRI I

This information has been compiled by the Sunshine Coast Regional District (SCRD) using data derived from a number of sources with
varying levels of accuracy. The SCRD disclaims all responsibility for the accuracy or completeness of this information.



o S50
o N
RN

v e~

7,
2
S

L R RR R B -i
! llllllllll
!
1
'f Y\:‘ ‘,“‘\‘ - "‘T‘ - “‘; n
i IR W b RN
! '\ ) ‘5 A N
O& { i§ . \\
A VRN AR B
¢ ‘ (N \ 1)< < XIN
.§’ ~ g\
'0"\ !\4_\ 1 iik
”,' Q~ \\ N .‘?')
R N ,lJ/,'.';,{
(Q{ \ ﬁ@&ﬁ'
\\ 1;’@ ) 4
\ \\'&'//'
\“\ \ 72
W
N &N .’ " /i
R :
)
S8 i
V‘\%‘:} i
N -
S i

24

-~

BYLAW 640.1

Chair

Meters
| ! LG | |

Corporate Officer

:_-_-_; Plan Area Boundary

Stream

Land Parcels

Local Roads
--------- BC Ferries Route
«2:25:| DPA #1A - Coastal Flooding
E DPA #1B - Coastal Slopes

7////| DPA #2A - Creek/River Corridor
DPA #2B - Ravines (15m)

DPA #2B - Ravines (30m)

I DPA #2C - Floodplain

|:| DPA #2D - Low Channel
Confinement

DPA #3 - Slope Hazards

DPA #4 - Stream Riparian

Assessment Areas
DPA #5 - Aquifer Protection and
Stormwater Management
5557 DPA #6 - Shoreline Protection

' Management
Il DPA #7 - Residential Agricultural
Buffering

| DPA#8 - Stewart Road Light
Industrial

BRRKE

All mapped and unmapped streams
are designated DPA No. 4.

Sunshine Coast
Regional District

0 250 500 1,000

West Howe Sound Official Community Plan Bylaw No. 640.1, 2015

Development Permit Areas



ORIGINAL GRIIND

A= |8 ¥ i =l
/ G F/NE c;‘fm Vfu Y .574:1/0

—
\u'\\\\\ \\\\\\“\ e

L AN r‘F/WE 5/1!?}’..574#& EZAYAF-VJFJ
/;r ?/f’&l = /’,// o o g
S ffﬁf‘”’fi: f/f‘:"{ﬂ//“ s al‘ ESTIMATED DALY SEWAGE FLOW —— /2000 IG.LPD
= \:\::: :‘—éﬂ‘;:\ Hf/}r\;‘?ﬁ; o = Qxﬂ:::/ CROUNLATER OBSERVAT/ON WELL #2 AEROBIC TREATMENT UNIT — A7 Poo 20 TCR4AC
/// PERCOLATION RATE —— FAIn, PER / /NCH
‘ | TOTRL T/LE FIELD — /447 + 600 = FOL7
SELEPAGE BEDL NO. 2 SELIPAGL. BEL ~NO / POLLUTION CONTROL FPERAIIT NO PE -E209 JIITED ocr 235/
NO GROUND WATER LNCOUNTERED D7AL FEE . (/00 FT) JOTAL FEl it ((RLTFT)
Ve TS . [PERFORATED OF T8 /7. PERFORATED CROLNIWATEL TBSECLATION WELL #/
TESTHOLE DUG BY BACKHOE 281 OEFP A B 37 SPACING el e i
G : G50 &
(SLS TESTING OoNE BY FERRA ENCINEERING ABORATOR, ES L1 D, 148.71 m
- ___T_ﬂ_i_' R s APPROX . LOCAT/ON y Lo A
S O~ 775_5_{'" HOLE 5
4 A 21O
n_ﬁ_\: W -
X el A s
e ——— :.e-' o /
TS R ] 102.0 INSTALL OBSERVATION TELS ON A7 LiA457
L, S = TWO 77L& RUMNS IN EACH GROUND 48500l rIon
" ' g i DISPOSAL FrELD FOGLTHER WITA A AAX AT
B0k D O z. A i OF THO GROUNDIWATER OBSERUATION WELLS
e 2 AS SPEC/FIED BY THE REGI/ONAL MANAGER .
CAP (T TR s (gy s
e N
3 PV
= A?aﬂ by z;c o et
o i e p: i_' ___________ s O
> ; APPROX 63 /7. ~ 5Ot : @fi‘i‘g‘f&y_ﬁ giiar i SCRD
e ] e SR e ~ e B 42 NEWMAN RD, GIBSONS
/POA D ’C- 4 PID: 009-922-385
7/-— — ol smes .
Folio: 746.03652.051
; Lot: 41
FOR CONT. SEL SHT. > p A7 200 FoTolAc // Block:
' 1 3 /i,:ﬁjfjfi;jfﬁ’zﬂfvf District Lot: 1398
= Plan: VAP21531
_ O Approximate Lot Size: 1.51 ACRES
i , TR
'; = 2021 Total Assessed Value: 437000
| | SCALE: [+ 500 >
| , Q\ 2021 Land Value: 437000
: ' 2021 Improvement Value: O
|
§
B
BT
g - i
.',_"_J.':‘ e a Lz s 4
a5 ;
) — ; —~
< | . . sl
- . Q " S
| ; : ; ;
{‘! S W il gt‘ TE 1 0P SO ON FlLL '
1 ﬁ . "
A L _ 3 . ;
5 8 " § UNTREATED BULOING PAZER e
& § /5O o, EMERGENCY OUERFLOW ol AfF] : 1 i
0 P g _\ 2 % : P AAR ,;\L : st
i s “ v ',( = — i OO M. ArEL
o Q 75t F PERFORATED PLASTIC PiiE T / .
) T 4 -
FROM TREATMEN]T PLANT P a b FROM TREATMENT fLANT — . § Ly BATTER BOARO el ?w o SCARIEY SURFACE
= i VI Q - — 4 g G 1012, 70 60tom GRAVEL OR CRUSHED ROGK S -l % 7 10 o |
] : : : ) e ,
4% A y / - ; i ﬁ% COIRSE  SAND . ok i J :
BE s, PUC. Lo .'d d-' 0y Q T . U Arls I’ : .:’. }:E ‘ : ’ e -";1 = :1? ‘ ." . x
= . - - | 4 s ‘ S R OTES .
S Qf = R *E of RN e R 4 EHITING MATIE SOL2
4 : ¥ @ . : P
o 4 o o i N o
N : g PR 4 /. ALL WORKS SHALL BE /INSTALLED N ACCORDANCE W/ITH THESE OWES,
{3 3 55 E : Vet Jil, - FHHE AFANUVEACTURER S  RECOMMENDED NSTALLATION PROCEDUELES
o __ w / s b e - AND N ACCORDANEE WITH THE FULES AND REGULATIONS OF
3 1 [a ! b0 e
g | § 4 | | = A O e i THE B.C. POLLUTION CONTROL ACT AND FERMIT NO RE. -£209
, iﬁ'""a | o7%m g o4 O.76 722, Q) " | 3 e 2 ! - AND THE WASTE AANAGCEATLENT OFFFE/RALS OF 748 SENSAHNE COA57
: N 3 e ' REGIONAL OrSrRICT, NCLUOING ANY FUL FLACED AT O/SFOSAL f75L0
4 ﬁ_‘* | T
-~ W BRI -
- — O TREATMENT RUANT STRUCTURE TO BE CONSTRUCTED WITH ACCORPANCE
: e At % ¢
A g e ~§_ SEC T CH A-A W/ITH MANUFACTORERS SFECS AND DETAILED LEININGS.
TS,

B FREATAIERN T AUANT SHALL BE L1 LAEH AV TH AN ALACAS
TISTESS WALCH Hidd ACT/VATE N CASE OF BEeELL ~
LOoOWwN OB POWER [FAMLORE OF JTHE FLANT,

L AN LOCAL HASTE BANACEATILEANT CAAICIALS SHALL L&

NO71£ 7 EL AZIAEDIRTEL Y Fole oV sock S7225464

OF 7THE PLANT

"

WATER PROOF CoVEr Wirs
RUBEELE SEAL

BCIL-7359A1-R A

LIPS AL AR Gt fos 8E LT LT AR L MO CE

4—’3. ‘: 4 & &

" 5 4 NS

¥ & - rt’ 4 ¢ ) i

g’ 5 £ @f.g]_@? ' I

o i 68— mw &L /052 ——_;-:ﬁ]ﬂ 2l o @l Q> MV £Z /64,0
L d £ 3 ol
< i ; ; * <o . 4 i
1
ELEVATION . ELEVATION
DISTRIBUT/ION BOX NO2 LDISTHRICUTION B8O NCO [/ B
S 20 720
| e : . I _ Lkl ok _T | DEVELOPER AR S DESIGNED BY: P SCALE: HOR. I e e
15__ "._ ._ ___;'" _ e ______ ) ) _' 5 i 2 L /4 /\/E /VE WEL L 0[1/52 O/D/ME/VTj — = e B i g
RS ¥ : DATE:
it RANNALA & ASSOC. ENG. (1979) LTL | cor ore svsrm ave. coovrrenss, o< SEEPAGE BED PE v 27 a7
iy i o * SURVEYORS ® ENGINEERS CHECKED BY:~ D_//J DWG. No: 2/ oz
; 2 s 2‘/"-‘ <
! P S ; ot "i\.ﬂ-T_.ED:E_:_a-qK:D_ ' 14649-108th AVENUE TELEPHONE: 584-6828 SURREY, B.C. 3VR9 APPROVED BY:) ~ ) SHEET No. < of O .
e | REVISIONS | oate VEIFRY : ENGINEERING DEPT. / {j _,J 2

DESTROY ALL PRINTS PRIOR TO et




Aurora Professional Group - Design and Advisory Projects

é S
% Aurora |RESSIONAL

SITE ASSESSMENT - LANGDALE

Created: 07-28-2021 Recipients
Creator: Bradley Fossen (@BFO)
Status: brad@thinkapg.com

Dates: 04-13-2021 - 07-28-2021

Description

Site field activities for the purposes of conceptual system renewal.

Sheets
2021.02 LANGDALE (42

NEWMAN RD, GIBSONS)
Langdale Construction Drawing

SITE ASSESSMENT - LANGDALE pg. 1

Created with Fieldwire on 07-28-2021



Table of contents

35

36

28

27

30

32

33

34

29

Description

DBOX 1

DBOX 2 AND FLOW TEST

DISTRIBUTION VALVE BOXES

GENERAL SITE OBSERVATIONS

TEST PIT 1 AND LATERAL EXPOSURE

TEST PIT 2 AND LATERAL EXPOSURE

TESTPIT 3

TEST PIT 4

YMCA GENERAL OBSERVATIONS

SITE ASSESSMENT - LANGDALE

Category

01.
OBSERVATION

01.
OBSERVATION

01.
OBSERVATION

01.
OBSERVATION

01.
OBSERVATION

01. TEST PIT

01. TEST PIT

01.
OBSERVATION

01.
OBSERVATION

Plan

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Langdale
Construction
Drawing

Pg. 2

Assignee

@BFO

@BFO

@BFO

@BFO

@BFO

@BFO

@BFO

@BFO

@BFO

Status

Completed - 07-28-

2021

Completed - 07-28-

2021

Completed - 07-28-

2021

Completed - 07-28-

2021

Completed - 07-28-

2021

Completed - 07-28-

2021

Completed - 07-28-

2021

Completed - 07-28-

2021

Completed - 07-28-

2021

Created with Fieldwire on 07-28-2021

Page

10



® #35 -DBOX 1
Completed | Bradley Fossen | 01. OBSERVATION
Plan: Langdale Construction Drawing

Task messages (time in MDT)

Bradley Fossen Photo 1 28 Jul 12:27 PM
Bradley Fossen Photo 2 28 Jul 12:28 PM
Bradley Fossen Photo 3 28 Jul 12:28 PM
Bradley Fossen Photo 4 28 Jul 12:28 PM
Bradley Fossen Photo 5 28 Jul 12:28 PM
Bradley Fossen Photo 6 28 Jul 12:28 PM

SITE ASSESSMENT - LANGDALE pg. 3 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/0e347482bf24fb79f68c6a492bec38d9/51e04a11c9537849b6ce14031fa416d2-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/fc7cf68000c1e697835fde605e48166b/51ad85db53a7e179b7e7bd3c2f29f6e0-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/0f23b91d86857fdced49c301e1a95cff/e614e35a24f5bed05dddd12f99f9f0b5-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/bf2c312e2f32a6e5b0250ff0b2dbfcad/c727ff64fc2ec6ae1637b99cbfcfea8a-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/210ba99e0cbdf2acab9d359ddfce7410/e0b36738891b808d29af186b387e9625-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/7a5c57b6611cf51a09e240c1c1ef3f76/64fd475864bea7345c03719b870b2b40-file.jpeg

©® #36 - DBOX 2 AND FLOW TEST
Completed | Bradley Fossen | 01. OBSERVATION
Plan: Langdale Construction Drawing

Task messages (time in MDT)

Bradley Fossen Photo 1 28 Jul 12:30 PM
Bradley Fossen Photo 2 28 Jul 12:30 PM
Bradley Fossen Photo 3 28 Jul 12:30 PM
Bradley Fossen Photo 4 28 Jul 12:30 PM
Bradley Fossen Photo 5 28 Jul 12:30 PM
Bradley Fossen Photo 6 28 Jul 12:30 PM
Photos

1

SITE ASSESSMENT - LANGDALE pg. 4 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/fe9ee267c5a20181f7b02bc351f344c2/59c81fb00df119de152fcc5d751f63e8-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/c66a34b08448e319a69e1ffa5a3c298e/919f5b3918a9ba491afaafdff1a277aa-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/7a52c2b25a680df28978c46927a0e81c/47e323b080d85c4cac4758cd45035b1a-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/cb09eba7feaa7385f43e1fb6785035b1/dc258a152e1a0e7c27c04cd86732d1c6-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/b6054db8c14ec91f0d335b5892cbfd2a/fcafaa4fec5c45076a8ad991b2f1223f-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/84ecbe2fb83ce66913eda3992bad9315/b0c4927383b858743bf66f3414d17ca4-file.jpeg

©® #28 - DISTRIBUTION VALVE BOXES /\
Completed | Bradley Fossen | 01. OBSERVATION
Plan: Langdale Construction Drawing

Task messages (time in MDT)

Bradley Fossen Photo 1 28 Jul 12:10 PM
Bradley Fossen Photo 2 28 Jul 12:10 PM
Bradley Fossen Photo 3 28 Jul 12:10 PM
Bradley Fossen Photo 4 28 Jul 12:10 PM
Photos

1 2

SITE ASSESSMENT - LANGDALE pg. 5 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/68e4cd133b3b69912b9a2654ded2d5c1/4d9e00d51ab95ff1ec37afc5b0cbbffd-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/95c955734f6b3b94594dfcd1235b243c/8fe5dc7856af6dbb4035f31d7188c024-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/945d7600084b65d795c19c0931304e6d/e4e3a145b5e0fcd08179628ca19f2a3b-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/9097438874677093f23513d9c18c6bf8/0df8c626975273a7c5e6ffc734520579-file.jpeg

©® #27 - GENERAL SITE OBSERVATIONS
Completed | Bradley Fossen | 01. OBSERVATION
Plan: Langdale Construction Drawing

Task messages (time in MDT)

Bradley Fossen Photo 1 28 Jul 12:08 PM
Bradley Fossen Photo 2 28 Jul 12:08 PM
Bradley Fossen Photo 3 28 Jul 12:08 PM
Bradley Fossen Photo 4 28 Jul 12:08 PM
Bradley Fossen Photo 5 28 Jul 12:08 PM
Bradley Fossen Photo 6 28 Jul 12:09 PM
Bradley Fossen Photo 7 28 Jul 12:09 PM
Bradley Fossen Photo 8 28 Jul 12:09 PM
Bradley Fossen Photo 9 28 Jul 12:09 PM
Bradley Fossen Photo 10 28 Jul 12:09 PM
Photos
1 2 3

SITE ASSESSMENT - LANGDALE pg. 6 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/dd15234a44352c9581770ab4990a6844/6a905dae7197ab3df6c7c8f12e5b2c56-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/e46396dd7508db73038819a4b683f5bc/535d8a0de8c3d6e621224f3c94ab4421-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/c4293e016a509884f5a8e9777b29c4da/e7cf17679cd5d1cf8e778760316440d9-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/f42be5041d0692829b92f02013ec9159/0bcd2745ba1a9a77dc141a62e204ecc3-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/b95c7d7c04c22988bf891e1432c3e0e1/9748ec81f99e9bb7381106e75dd582a8-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/f04f566bc7f97a2c25d4d7697c2378e3/758f3ea8c0ff03a2db1c7e5057b89d76-file.jpeg

® #30 - TEST PIT 1 AND LATERAL EXPOSURE
Completed | Bradley Fossen | 01. OBSERVATION
Plan: Langdale Construction Drawing

Task messages (time in MDT)

Bradley Fossen
Bradley Fossen
Bradley Fossen
Bradley Fossen

Bradley Fossen

Photo 1
Photo 2
Photo 3
Photo 4
Photo 5

SITE ASSESSMENT - LANGDALE

pg.

28 Jul 12:21 PM
28 Jul 12:21 PM
28 Jul 12:21 PM
28 Jul 12:21 PM
28 Jul 12:21 PM

Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/c18d16d1e93112fd15d62594e2299b9a/741638b5ad57c17926e94654eac68f05-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/0962eeb1dc0606cbd6d226dae22a678b/212e4e3d15fd865319da65abd2966edb-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/c472f6cc79bf6a2cd4d836fb79e060e8/019d3fb646f185d7076dbf77058fcd59-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/27d07c63f33ea71c8ea5b44588258292/497e0593e3c6a96dcd3dd92631ec55b2-file.jpeg

Photos

©® #32 - TEST PIT 2 AND LATERAL EXPOSURE
Completed | Bradley Fossen | 01. TEST PIT
Plan: Langdale Construction Drawing

Task messages (time in MDT)

Bradley Fossen Photo 1 28 Jul 12:23 PM
Bradley Fossen Photo 2 28 Jul 12:23 PM
Bradley Fossen Photo 3 28 Jul 12:23 PM
Bradley Fossen Photo 4 28 Jul 12:23 PM
Bradley Fossen Photo 5 28 Jul 12:23 PM

SITE ASSESSMENT - LANGDALE pg. 8 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/22d84a5f481ae0d50343c918b340a15a/ec0a64f5dbc4de866dd9b97ed5f00339-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/94a18c5e3f5ef8d758bb43384c425eb7/cc9c6d31c809ff6de6509e818a385fe2-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/2a0868aa2fa47f7c58739d9595f092f8/19c1f14baaf2df927936a5eaa558e52d-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/e0f8c43bcb7e806f2e1520904ea09e1a/94e0eef5d576a58454c5ddca00af2601-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/7d3a2acada3ec59ae7e49c0840f270fc/a987e06765a8bdef977348e714072afa-file.jpeg

Photos

® #33 - TESTPIT 3
Completed | Bradley Fossen | 01. TEST PIT
Plan: Langdale Construction Drawing

© #34 -TESTPIT 4
Completed | Bradley Fossen | 01. OBSERVATION
Plan: Langdale Construction Drawing

Task messages (time in MDT)

SITE ASSESSMENT - LANGDALE pg. 9

- g e

14871 m
e

Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/0b186de295fd19578e5dc097f22d12b9/7e2281590d8ba0a8c04d788fe2d58bc5-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/afd27d5205f774691a840439c5fe7876/bed62c94e6a394c38abeda13021ef56e-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/ebfcba5a72c3d97c6a2e568af300ecd0/bea66f3c37ceaf169df028262d8e473c-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/865a16c2c6aa95f5ca11e223d365188a/05b762ed121b4095b76a4030aeb05a94-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/f31d655f85f243b3758464e10d9a19c0/6100d23fef20eaf2c8468d6275dd36ff-file.jpeg

Bradley Fossen Photo 1 28 Jul 12:25 PM

Photos

©® #29 - YMCA GENERAL OBSERVATIONS
Completed | Bradley Fossen | 01. OBSERVATION
Plan: Langdale Construction Drawing

Task messages (time in MDT)

Bradley Fossen Photo 1 28 Jul 12:12 PM
Bradley Fossen Photo 2 28 Jul 12:12 PM
Bradley Fossen Photo 3 28 Jul 12:12 PM
Bradley Fossen Photo 4 28 Jul 12:12 PM
Bradley Fossen Photo 5 28 Jul 12:13 PM
Bradley Fossen Photo 6 28 Jul 12:13 PM
Bradley Fossen Photo 7 28 Jul 12:13 PM
Bradley Fossen Photo 8 28 Jul 12:13 PM
Bradley Fossen Photo 9 28 Jul 12:13 PM
Bradley Fossen Photo 10 28 Jul 12:13 PM
Bradley Fossen Photo 11 28 Jul 12:13 PM
Bradley Fossen Photo 12 28 Jul 12:13 PM
Bradley Fossen Photo 13 28 Jul 12:13 PM
Bradley Fossen Photo 14 28 Jul 12:13 PM
Bradley Fossen Photo 15 28 Jul 12:13 PM

SITE ASSESSMENT - LANGDALE pg. 10 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/ea2b8b25a46925af3789f7429c214663/e7d62d25224f652bdae05eebd580c765-file.jpeg

Photos

1

SITE ASSESSMENT - LANGDALE pg. 11 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/a9a33a3165e7a3ecd7fd02d76de52e8f/d7be2e8b3084164e6c010369eb190bd1-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/06b4a1412e4a76f1a98c2dcc8ce3e0c8/067bfc6823864cdb76acda29619af7d6-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/9da3b4d287c6cb1f570c67bcee45e4a8/ae790450f2122b30744a865ec3b6d9a8-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/a264b38d483d4ff8cc5fe1e5c499b181/0ad1fa5f6d7cded9974578b287bef3c4-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/437fe47de69914842160cbf014b494d3/3a5dd3609a6fb9e8c76c1d01279c7fa4-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/91a49bf1ca59120dc8e7b5fb8eba8662/a029e917c515f0e3720926e3fc1a153a-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/6a3402c2685a1fa52458e78e65d391b5/343c86235716a323b8b0cb4e82afa125-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/46f9e5a1cab1dc5a9f3267fad6d8d2d8/efb7ae9b5e9a6a479691ed5dfa774d04-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/381b2924629db3f4a9cfb482a874fb9c/7e3530808b7080c5cb44fd172e991764-file.jpeg

SITE ASSESSMENT - LANGDALE pg. 12 Created with Fieldwire on 07-28-2021


https://d33htgqikc2pj4.cloudfront.net/03f72fc2971eb3b54fd4bcad78ffe633/df0f6ccf8e16c2ee03a6296760955ad2-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/f8636fbd0c2862c2d6d2cc3a03479a34/c10ea5461de01abf9609fb07e8d4d6ca-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/b28a5d051125eb3d424a33277da6a0a1/5c7a1cb3435597be66d47fdf1306fd31-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/8f43ed89363d8ffee0fde2e23b7579d0/0587006e6034f8060e57d0ed210b64bb-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/91a9908134c878e3b6a904fdc90c4bac/8bf8575590b8ac0c8ef9b017cb3a7df8-file.jpeg
https://d33htgqikc2pj4.cloudfront.net/822b06d59bc5cb7bf99fb8102384071c/dbf4bb830c29123d38a8fa2d0355d459-file.jpeg

e s A

' ESTUGTED DALY BENAGE P ON — 42000 T6 A0
ALRWE TEERTMENT GNT  — A #00 ROTE s
PERCOLATIIN RATE —— deine AER. 7 e

TOTAE TILE FUEED — AT EDS = JOUT

\—sr\uui--t e OMIESVAT IO BELL D
SIOLLLTION COTRDL AEHAIT O PR -CE05  1es cer aydy

EEPAGE BED NO. SEECATE  FE ) e

ﬁr.'. -ﬁt&w (Mf&'

;ur,u WM(M-!?F—‘}
m CASLREATTE ATLLHATIAN WEiL *F

JESTHOUE DLig BY.

_.,..-,— o o
Taics ris i s a5 o 148.71 m

ASEAT. LEATION
[ &= rrsy woes

LVFDICL ORSETVATN: THES O 47 st

&

3 RS Rkl
A SECIEAD BY THE REGIONAL AMITEZ

SCRD

42 NEWMAN AD, GIBSONS

FID; 009-922-385

Folio: 746,03652.051

Lot 41

Block:

District Lot: 1398

Plan: VAP21531

Appraximate Lot Size: 1.51 ACRES
2021 Total Assessed Value: 437000
2021 Land Vahse: 437000

2021 tmprovernent Vahee: O

Loan

| SCALE [ Fee

| 5 i
= 5 ¥
I, " F g
Fet WM‘UW—E ! B
FRQAL TREATARNT FLANT s AT & - o 3‘ ;
—— i — j B o 3
PR | T :
e g MOTES
B 2 &cm«m:ummwmwwwm
i g T APANCTACT A S0 S O CTMMLNDES AL A mwmu
) A R HE RGLLT - AN, RS L AT ONL
i 4 | ms:m{armmmmrmwwﬂtm
AR | i L) AND TAE BAITE  AAARTER AN A IR ST G
“al e RhF Sl Wafmr L BN AN Ad’.l FEATES AT SOEAATA LD
A5 @ T AT STRUKTURE 73 80 RUCTID MiTh
5 SECTION A-A Wi ’ e

1 L THERTMENS P AT ZAE e AL LDPEEL WS T AW ALATAY
d FHLTER WOIE N Wi dL ACTI RATE (7 CATE F AeEA A
A O PONER FALTE O TRE S AMT
AN SPEAL WASTE WA AELAGANT PSS SAALE RE
NI LD REBIATILY SR D VIS SoeH, TTREEAEE
T P ANT

R AR COVER A
FOAGER TR

o g 2 £ i EF

p—l 8 7 -

ELEVATION ELEVATION
ﬁﬁ{?fﬁﬁ?gﬂf 80X K2 ﬂfjrﬁf&Uﬂ'@x 80X NG
i I | i == Eree e DESONED BTy BOALE WIR T e
: : —— LAKE NEWELL DEVELOPMENTS " ; S cilen iy T
[ e = I RANNALA & ASSOC ENG. (1979) LTL | zor- wre wcomm ave cooviresm, ac, SEEPAGE BED L RE S detetie
1w I — | + ENGINEERS CeoED B ﬁ;‘} W Shey
s 12640108 AVENUE TECEIMONE: saisem SEY, 11C e e ; )‘{(‘ %) W eI,




	2035012 RFP - APG-JA Report (R.0) - signed
	1 Executive Summary
	Greaves Road
	Merrill Crescent
	Langdale

	2 Summary of Field Program Results
	Greaves Road
	Merrill Crescent
	Langdale

	3 Summary of Conceptual Estimates
	4 Limitations and Disclaimers
	5 Attachments
	1. 2021.02-40-STY-001 (Onsite Wastewater Treatment and Dispersal System Assessment – Greaves Wastewater Treatment Facility)
	2. 2021.02-40-STY-002 (Onsite Wastewater Treatment and Dispersal System Assessment – Merrill Wastewater Treatment Facility)
	3. 2021.02-40-STY-003 (Onsite Wastewater Treatment and Dispersal System Assessment – Langdale Wastewater Treatment Facility)


	2021.02-40-STY-001 (Site Assessment and System Study - Greaves)(R.0)
	1 Summary
	2 General Design Constraints
	3 Site Observations and Assessments
	4 System Observations and Assessments
	5 Recommendations for System Renewal & Conceptual Estimate of Costs
	5.1 Greaves – Short-Term System Renewal
	5.2 Greaves – Long-Term System Renewal
	5.3 Greaves – Ongoing Operations

	6 Attachments
	1.1. SCRD Greaves Parcel Map
	1.2. SCRD Greaves Property Report
	1.3. Greaves Construction Drawing
	1.4. Greaves Photo Log


	2021.02-40-STY-002 (Site Assessment and System Study - Merrill)(R
	1 Summary
	2 General Design Constraints
	3 Site Observations and Assessments
	4 System Observations and Assessments
	5 Recommendations for System Renewal & Conceptual Estimate of Costs
	5.1 Merrill – Short-Term System Renewal
	5.2 Merrill – Long-Term System Renewal
	5.3 Merrill – Ongoing Operations

	6 Attachments
	2.1. SCRD Merrill Parcel Map
	2.2. SCRD Merrill Dispersal Property Report
	2.2.1 SCRD Merrill Treatment Property Report
	2.3. Merrill Construction Drawing
	2.4. Merrill Photo Log


	2021.02-40-STY-003 (Site Assessment and System Study - Langdale)(R.0)
	1 Summary
	2 General Design Constraints
	3 Site Observations and Assessments
	4 System Observations and Assessments
	5 General System Comments
	6 Recommendations for System Renewal & Conceptual Estimate of Costs
	6.1 Langdale – Permanent YMCA Tie-in
	6.2 Langdale – Replace Treatment System and Repair Existing Dispersal System
	6.3 Langdale – Replace Treatment System and Dispersal Field
	6.4 Langdale – Ongoing Operations With Permanent YMCA Tie-In
	6.5 Langdale – Resuming Operations with Langdale Facility

	7 Attachments
	3.1. SCRD Langdale Parcel Map
	3.2. SCRD Langdale Property Report
	3.3. SCRD West Howe OCP Map
	3.4. Langdale Construction Drawing
	3.5. Langdale Photo Log



