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TO:

FROM:

SUBJECT:

RECOMMENDATION:
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Manager Development Services

Christine LeFloch
Development Services Assistant

File No: DP 830-184

Date: October 18, 2016

Development Permit No. 830-184

THAT:
Development Permit No. 830-184 be issued.

SUMMARY:
The subject parcel is located in the Scotch Creek area of Electoral Area F. The applicant has applied
for a development permit for construction of a single family dwelling and alterations to a septic system.
The proposed building site is located within 30 metres of the high water mark of Shuswap Lake; a
Riparian Areas Regulation (RAR) Development Permit is therefore required. Alterations to a sewerage
system are proposed within 100 m ofShuswap Lake; a Lakes 100 m Development Permit is therefore
required.

BACKGROUND:

PROPERTY OWNERS:

APPLICANTS:

ELECTORAL AREA:

LEGAL DESCRIPTION:

ADDRESS:

SIZE OF PROPERTY:

SURROUNDING LAND
USE PATTERN:

CURRENT USE:

PROPOSED USE:

OCP DESIGNATION:

ZONING:

William and Ina Long

William and Ina Long

'F (Scotch Creek)

Lot 7, Sec 35, Twp 22, Rge 11, W6M, KDYD, Plan 8597
PID: 009-791-493

1372 Webb Rd, Scotch Creek

0.88 ha (2.18 ac)

NORTH Residential
SOUTH Residential
WEST SquilaxAnglemontRd
EAST Shuswap Lake

foundation from house (destroyed by fire), detached garage, boathouse,
retaining walls, septic system, floating dock, 2 private mooring buoys

new single family dwelling and alterations to septic system, boathouse,
detached garage, retaining walls, floating dock, 2 private mooring buoys

NR- Neighbourhood Residential
PSA - Primary Settlement Area

R1 - Residential -1
FR1 - Foreshore Residential 1
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PROPOSAL:

The applicants are proposing to construct a new single family dwelling on the subject property at 1372
Webb Road to replace the previous house which was destroyed by fire on December 25, 2015. As the
proposed new house will be larger than the previous one, alterations are required to the septic system
to accommodate the additional occupancy. The house will be sited within 30 m of Shuswap Lake and
the septic system is sited within 100m of Shuswap Lake. As such, a RAR and Lakes 100 m Development
Permit is required.

POLICY:

Electoral Area "F" Official Community Plan Bylaw No. 830
The subject property is located within the Primary Settlement Area for the North Shuswap and is
designated Neighbourhood Residential (NR). Scotch Creek is designated as the Primary Settlement
Area for the North Shuswap. The Neighbourhood Residential designation applies to development that
is existing and is intended to recognize that the existing neighbourhoods within Scotch Creek are an
important part of the definition of the character of the area. The subject property falls within the "Long
Lot Waterfront" neighbourhood. The average density noted for this neighbourhood type is 0.67-1
uniVacre (1.67-2.5 units per ha). The subject property is part of a historical subdivision which has lot
sizes averaging between approximately 0.75-2 acres. Infill development may be possible for this area
in the future if community water and sewer are available.

Section 13.3 of the Electoral Area 'F' OCP designates all areas within 100 m of Shuswap Lake as
Lakes 100m Development Permit Area. The objective of the Lakes 100m DPA is to prevent or mitigate
potential negative impacts on the lake environment from larger scale development and sewerage
systems. A DP may be issued following submission of a report from a qualified professional registered
with APEGBC with experience in hydrogeology.

In this case a Type 1 septic system is proposed to be altered to accommodate the increased building
occupancy and to move the dispersal field further away from a well located on an adjacent parcel. The
closest point of the system (tanks) is approximately 30 m from the HWM with the dispersal field located
approximately 78 m from the HWM. As noted in the OCP, the proximity of the sewerage system to the
lake triggers the need for a Lakes 100m Development Permit. A report by Chad Meier P. Eng. of
Cleartech Consulting Ltd. has been submitted in support of this application.

Section 13.4 of the Electoral Area T OCP designates all areas within 30 m of a watercourse as
Riparian Areas Regulation Development Permit Areas. The purpose of this designation is to regulate
development activities in watercourses and their riparian areas in order to preserve natural features,
functions and conditions that support fish life processes. A Development Permit may be issued when
the following guidelines have been met:

• Assessment by a Qualified Environmental Professional (QEP) in accordance with the Riparian
Areas Regulation established by the Provincial and or Federal Governments; and

• Provincial notification that a QEP has submitted a report certifying that he or she is qualified to
carry out the assessment, that the assessment methods have been followed, and provides in
their professional opinion that a lesser setback will not negatively affect the functioning of a
watercourse or riparian area and that the criteria listed in the Riparian Areas Regulation has
been fulfilled.

The CSRD has received notification from the Ministry that a report prepared by Jeremy Ayotte R.P.Bio
of Phyla Biological Consultanting Inc. has been received and further that it has been reviewed by
Ministry staff and meets the reporting requirements.
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Zoning Bylaw
This property is located in Scotch Creek and is zoned Residential 1 (R1) in accordance with Scotch
Creek/Lee Creek Zoning Bylaw No. 825. Single family dwelling and standalone residential campsite are
principal permitted uses in this zone. The site plan drawn by Original Home Designs Ltd. indicates that
the proposed building location meets the front and side yard setbacks applicable to the R1 Zone. A
Development Variance Permit was issued on September 15, 2016 varying the rear yard setback from
4.5 m to 2.44 m.

Bylaw No. 825 includes a 15 m floodplain setback from the natural boundary of Shuswap Lake. Further,
buildings must also be constructed to comply with the flood construction elevation of 351 m GSC datum.
All habitable portions of the single family dwelling will be located in compliance with these regulations.
Drawings submitted for Building Permit review indicated that a portion of the dwelling to be used as a
wine cellar and which would also include some mechanical components would be located below the
flood construction level (FLC). The building inspector has informed the builder that the mechanical
components must be situated no lower than the FCL. This may be achieved by suspending these items
from the ceiling or pouring concrete to raise the floor level.

The foreshore adjacent to the parcel is zoned FR1 - Foreshore Residential 1 pursuant to Bylaw No. 900.
The FR1 Zone permits one floating dock and up to two private mooring buoys per adjacent waterfront
parcel. Orthophotos of the property indicate that there are currently one floating dock and two buoys sited
on the foreshore adjacent to the property.

Sewage Disposal
The property is serviced by a Type 1 sewerage disposal system. The tanks for the proposed new
septic system will be located approximately 30 m from the high water mark for Shuswap Lake and the
seepage bed will be located approximately 78 m from the high water mark for Shuswap Lake .

Water Supply
The water supply for this property is via a water intake from Shuswap Lake.

Access
Access to this property is from Webb Road. The public road ends at the southern property boundary,
however the traveled road extends across the property to access a number of lots to the north.

Archaeology
The subject parcel is affected by a recorded archaeology site. The CSRD and the owners have
contacted the Archaeology Branch of the Ministry of Forests, Lands and Natural Resource Operations
regarding the next steps required. The Archaeology Branch has advised that any mapped boundaries
are considered to be approximate and it is possible that the site is more or less extensive than currently
mapped on the property. They further noted that if the rebuild is in the same general location as the
building destroyed in the fire, they are likely located outside of the archaeological site boundaries. They
advised that a consulting archaeologist be hired to do an assessment of the site to determine if a permit
is required prior to working, and further advised that if the owners choose not to do so, and
archaeological remains are discovered during construction, that work must cease and they must
contact the Archaeological Branch for further direction. The owners have indicated that they will be
proceeding with construction without hiring a consulting archaeologist and further, if they encounter an
archaeology site during their activities they will contact the Archaeology Branch as directed.

Riparian Areas Regulations Development Permit Area
A RAR report has been completed by Jeremy Ayotte R.P.Bio of Phyla Biological Consulting Inc. and
submitted to the Ministry of Environment in accordance with Section 13.4 of Bylaw No. 830. The QEP
has indicated a SPEA of 15 metres for this lot. All new construction will occur outside the SPEA. The
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new house will have a footprint of 467 m2 including decks and overhangs which is 107 m2 larger than
the previous home. The report notes that silt fencing and other BMP's will be used to mitigate the risk of
sediment reaching the lake during construction. The report: concludes that the proposal will not cause a
HADD.

Lakes 100 m Development Permit Area
The proposed development includes alterations to a Type 1 septic system and construction of a new
effluent dispersal bed sited within 100 m of Shuswap Lake. Further the impervious surfacing on the
property will exceed 450 m2. This triggers the requirement for a Lakes 100 m Development Permit.

A hydrogeology report was prepared by Chad Meier, P.Eng. of Cleartech Consulting Ltd. as per the
criteria outlined in Section 13.3 of Bylaw No. 830. The report indicates that a Type 1 septic system is
proposed to be altered at the site to accommodate the additional bedrooms. It further notes that site
investigations discovered that a well on the adjacent parcel is located within 30 m of the existing dispersal
field. As such, a new dispersal field will be constructed further away from the well in order to meet
Sewerage System Regulation requirements. The report notes that driveway areas and semi-impervious
areas should be sloped away from the septic field, and that stormwater generated by the proposed new
building should be directed to rock pits.

Mr. Meier contends that development of the subject property will not result in detrimental impact to
Shuswap Lake if the development is implemented as proposed in his assessment and the sewerage
system is maintained. The report includes recommendations regarding construction of the home and
septic system that should be implemented with construction.

LIST OF REPORTS / DOCUMENTS:

1. Development Permit No. 830-184
2. Location, OCP designation map, Zoning Map,

orthophoto, site plan
3. RAR Report by Jeremy Ayotte, R.P. Bio of

Phyla Biological Consulting Inc., dated July 20,
2016

4. Hydrogeology Report by Chad Meier, P.Eng.
of Cleartech Consulting, dated October 17,
2016

5. Application

Attached

Attached

D

Available from

Staff: D

Available from

Staff:

RECOMMENDATION:

The applicant has applied for a Development Permit to allow construction of a single family dwelling and
alterations to a septic system on the property located at 1372 Webb Road. This development proposal
meets the requirements of Sections 13.3 and 13.4 of the Electoral Area 'F' Official Community Plan
Bylaw No. 830 and it is recommended that DP830-184 be issued subject to the property being
developed in accordance with the recommendations contained within the attached reports by Jeremy
Ayotte, R.P. Bio of Phyla Biological Consulting Inc. and Chad Meier, P.Eng. of Cleartech Consultants
Ltd.

Respectfully submitjed,

Christine LeFloch
Development Services Assistant
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REVIEWED BY:

Manager,

Development Services
Team Leader,
Development Services

Date Signed Off
(MO/DD/YR)

/^ ^
.X ^,2C/G

Approval Signature of Reviewing Manager or
Team Leader . ^

^•/^' •"^.ie^

-z^ '
7
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Location

WKID:4326^ong. ^ ^u^;;,; go=-F-go.
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Ortho

Lafc 50.91445E N
WMD: 4326 Lat/Long A ^ U9.42787' W I °2040

Full property

VTOD: 4326 Lat/Long A ^. U3AmV W I °—"—?°

Portion of property east of Webb Road showing previous home that was destroyed by fire
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'rCSRD''
COLUMBIA SHUSWAP REGIONAL DISTRICT

DEVELOPMENT PERMIT NO. 830-184

OWNERS: William Harold Long
Ina Bernice Long
1372 Webb Road
SCOTCH CREEK, BC VOE 1M5

1. This Riparian Areas Regulation AND Lakes 100 m Development Permit is issued subject
to compliance with all the Bylaws of the Regional District applicable thereto, except as
specifically varied or supplemented by this Permit.

2. This Permit applies only to the lands described below:

Lot 7, Section 35, Township 22, Range 11, West of the 6th Meridian, Kamloops Division
Yale District. Plan 8597

which property is more particularly shown outlined in bold on the Location Maps
attached hereto as Schedule A.

3. This Permit is issued pursuant to Sections 13.3 and 13.4 of the "Electoral Area 'F' Official
Community Plan Bylaw No. 830, as amended" for the alteration of a Type 1 septic system
and construction of a 4 bedroom single family dwelling as m|bre particularly shown on the
Site Plans attached hereto as Schedules B-1 and B-2.

4. An amendment to the Permit will be required if development is not in substantial
compliance with this Permit.

5. This Permit is issued based on the Riparian Areas Assessment Report completed by
Jeremy Ayotte, R.P. Bio, of Phyla Biological Consulting Inc. dated July 20, 2016, attached
hereto as Schedule C, and the Hydrogeology Report completed by Chad Meier, P.Eng., of
Cleartech Consulting Ltd., dated October 17, 2016, attached hereto as Schedule D, which
satisfy the requirements of the Riparian Areas Regulation (RAR) Development Permit
Area and the Lakes 100 m Development Permit Area as set out in Electoral Area T
Official Community Plan Bylaw No. 830, as amended.

6. It is understood and agreed that the Regional District has made no representation,
covenants, warranties, guarantees, promises or agreement (verbal or otherwise) with the
developers other than those in the permit.

7. This Permit shall inure to the benefit of and be binding upon the parties hereto and their
respective heirs, executors, administrators, successors and assigns.

8. This Permit is NOT a building permit.

Page 1 of 29



AUTHORIZED AND ISSUED BY the Manager of Development Services of the Columbia
Shuswap Regional District or his designate on the __3_iy^_day of i'^' ; \ L". : /,

2016.

/L./Y/
A^^/',/ GT

Gerald Christie, Development Services Manager

PLEASE NOTE:

1) Pursuant to Section 504 of the Local Government Act, if the development of the subject
property authorized by this permit is not substantially commenced within two years after the
issuance of this permit, the permit automatically lapses.

2) This Permit addresses Local Government regulations only. Further permits or
authorizations may be required from Provincial and Federal governments. It is the owner's
responsibility to call Front Counter BC at 1-877-855-3222 regarding this project.
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Schedule A
DP 830-184

Location

Lat 50.91050' N
Lat/LongA ^ ^7662° W

iLaVLongA ton: 119.42473° W g 0
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Schedule B-1
DP 830-184

Site Plan - RAR

30 m Riparian
Assessment Area 15m SPEA, zones of

sensitivity for large
woody debris, bank
stability, litter fall/insect
drop

348.7 m high water mark
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Schedule B-2
DP 830-184

Site Plans - showing location of septic system
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Schedule C
DP 830-184
RAR Report

.4ssesiH!i''!!rDeriii!'s

Assessments: 4174

Creation Date: 2016-08-04 Last Modified: 2016-08-04

Do'eJopKienrDeuin',

Developmeut Type:
Coustmctiou - Single Family
Residential

Proposed Start Date: 2016-08-15

Area of Developmeut
(hectares):

Lot Area (hectares):

Riparian Length:

Locan'on DanjJ',

Local Government:

Region:

.01

1

35

Proposed Eud Date:

Nature ofDeveIopmeut:

Section 9 Part 7
Activities:

Columbia Shuswap Regional District DFO Area:

Thompson
Stream/River

^rc!!w!ntt!;cattou(pro)/ LOT 7. See. 35. Ip. 22. R. 11.W6M. Stream/Rn'er
^criId^Hflcariou KDYD. PLAN 8^7"' "' "' " "" Name^'
Number (PIN): — —. —. ^. — - - . ...^..

Address Line 1:

Address Liue 2:

Latitude:

Di.^'dopcr DeuiiJ'i

Coutact First Name:

Contact Middle Name:

Coutact Last Name:

Province/State:

Email Address:

Company Name:

Primm-Y OEP DeraiJs

Contact First Name:

Coutact Middle Name:

Contact Last Name:

Desiguatiou:

Registration #:

Email Address:

Company Name:

Secondfin- OEP DemHs

1372Webb:Road Watershed Code:

Scotch Creek Postal Code:

50°54'53"

Bill

Long

BC
iblon2«?ishaw.ca

Jeremy

Brian

Ayotre

Biologist

1692

Lougitude:

Address Line 1: 1372 Webb Road

Address Liue 2:

City: Scotch Creek

Postal/Zip Code: VOE 1M5

Couutrv: Canada

Phone #: 250-955-8107

Address Liue 1: 168 Larch Hills

Address Liue 2:

Citv: Sahuon Aiiu

Proviuce/State: BC

PostaI/Zip Code: VIE 2Y4

jereiuy.ayotte@giiiail.com Couutry: Canada

Phyla Biological Cousultmg hic Phone #: 250-804-3513

^ame: Company Address Email

2017-09-01

Redevelopment

N

EC Interior
Area

Lake

Shuswap

128
VOE 1M5
H9°25'44"

Phone
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FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Please refer to submission instructions and assessment report guidelines when completing this report.

Date | July 20 2016

Information1. Primary QEP

First Name
Last Name

Designation
Registration #

Address
City

Prov/state

II. Secondary QEP Information (use Form 2 for other QEPs)

Jeremy Middle Name Brian
Ayotte
RPBio
1692

Company Phyla Biological Consulting Inc
Email Jeremy.Ayotte@gmall.com

168 Larch Hills
Salmon Arm

BC
Postal/Zip . V1 E 2Y4
Country Canada

PhoneS 250-804-3513

First Name
Last Name

Designation
Registration #

Address
City

Prov/state

Middle Name

Company
Email

Postal/Zlp
Country

Phone #

111. Developer Information

;lrst Name

.ast Name

Company
Phone #

Address
City

Prov/state

Bill Middle Name
Long

250-955-

8107
Email iblong@shaw.ca

1372 Webb Road
Scotch Creek

BC
Postal/Zip VOE1M5
Country Canada

IV. Development Information

Development Type
Area of Development (ha)

Lot Area (ha)
Proposed Start Date | 2016-08-01

Single family residential
0.01

1
m) | 35Riparian Length

Nature of Development
Proposed End Date | 2017-09-01

Redevelopment

V. Location of Proposed Development

Street Address (or nearest town)
Local Government

1372 Webb Road

Stream Name

Legal Description (PID)

Stream/River Type
Watershed Code

Latitude

Columbia Shuswap Regional
District

City

Shuswap Lake
LOT 7, Sec. 35, Tp. 22, R. 1 -i, W6M,
KDYD, PLAN 8597
Shuswap Lake

Region Thompson

DFO Area BC Interior
128
50 54 53 | Longitude | 119 25 44

Completion of Database Information includes the Form 2 for the Additional QEPs, If needed.
Insert that form Immediately after this page.

Form 1 Page 1 of 14
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FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Table of Contents for Assessment Report
Page Number

1. Description of Fisheries Resources Values .....................................3

2. Results of Riparian Assessment (SPEA width)................................4

3. Site Plan .................................................................................6

4. Measures to Protect and Maintain the SPEA

(detailed methodology only).

1. Danger Trees.................................................................................7

2. Windthrow.....................................................................................7

3. Slope Stability................................................................................7

4. Protection of Trees...........................................................................?

5. Encroachment ................................................................................8

6. Sediment and Erosion Control...........................................................8

7. Floodplain.......................................................................................8

8. Stormwater Management............................................................^

5. Environmental Monitoring ...........................................................10

6. Photos ....................................................................................11

7. Assessment Report Professional Opinion ..........................................13

Form 1 Page 2 of 14

Page 8 of 29



FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Section 1. Description of Fisheries Resources Values and a Description of the
Development proposal

(Provide as a minimum: Species present, type of fish habitat present, description of current riparian
vegetation condition, connectivity to downstream habitats, nature of development, specific activities
proposed, timelines)

Proposed Development
The proposal to rebuild a new home after the previous home burned down on this site within the
30 m Riparian Assessment Area on the north shore of Shuswap Lake has triggered this Riparian
Areas Assessment. The building site on this lot has been previously cleared of vegetation and is
level above the lakeshore bank.

The remnant of the burned house foundation is completely outside the 15 m streamslde
protection and enhancement area (SPEA) with the closest comer at 15 m from the 348.7 m
contour (Shuswap Lake average high water). The foundation has been determined to be unfit for
use supporting the reconstructed house and consequently a new foundation will be excavated
and installed. The foundation of the new house will be further removed from the 15 m SPEA with
the closest point of the new house at 18 m from the high water mark (see site plan). The footprint
of the new house will be 461 m (including decks and overhangs), the previous house footprint
was 360 m .

There Is no vegetation removal or further soil disturbance required within the 15 m SPEA as a
consequence of this development.

The protective measures provided in this report (Section 4) will help minimize negative Impacts
during construction and encourage current land owners to protect and enhance their foreshore
riparian area.

Fisheries Resource Values
Shuswap Lake is part of the Fraser River Basin and supports populations of Sockeye Salmon
{Oncorhynchus nerka), Coho Salmon (Oncorhynchus Kisutch), Kokanee (Oncorhynchus nerka
nerka), Lake Trout [Salvelinus namaycush), Lake Whiteflsh (Coregonus clupeaformls). Mountain
Whlteflsh (Prosopium williamsoni), Rainbow Trout (Oncorhynchus mykiss), Longnose Sucker
(Catostomus catostomus), and Burbot (Lota tote).

The natural condition of the foreshore riparian habitat on the subject property has been heavily
managed and changed to terraced stone retaining walls with some mixed shrub plantings and a
fruit tree. The area within the 15 m SPEA has had almost all natural vegetation removed.

Encouraging a thriving band of native vegetation along the shoreline (especially in the lower
beach area) and allowing decaying wood and leaf litter to remain on the forest floor along the
shoreline bank will help return this area to naturally functioning Shuswap Lake shoreline.
Shoreline trees and shrubs contribute important nutrients and shade to fish habitat in Shuswap
Lake. Any opportunities to encourage and re-establish native plants on this lot will enhance the
value of this shoreline in support of fish habitat.

Form 1 Page 3 of 14
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Date: | May 13,2016

FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Section 2. Results of Riparian Assessment (SPEA width)

2. Results of Detailed Riparian Assessment
Refer to Chapter 3 of Assessment Methodology

Description of Water bodies involved (number, type)
Stream
Wetland
Lake
Ditch
Number of reaches

Reach #

1

1
1

Shuswap Lake

Channel width and slope and Channel Type (use only if water body is a stream or a
ditch, and only provide widths if a ditch)

Channel Wldth(m)
starting point

upstream

downstream

Total: minus high /low
mean

Gradient (%)

Channel Type

Site Potential Vegetation Type (SPVT)
Yes No

SPVT Polygons

NA
R/P C/P

NA
S/P

1, Jeremv Avotte, hereby certify that
a) I am a qualified environmental professional, as defined in the

Riparian Areas Regulation made under the Fish Protection Act,
b) I am qualified to carry out this part of the assessment of the

development proposal made by the developer Bill Long:
c) I have earned out an assessment of the development proposal

and my assessment is set out in this Assessment Report; and
d) In carrying out my assessment of the development proposal, I

have followed the assessment methods set out in the Schedule
to the Riparian Areas Regulation-

Polygon No:

SPVT Type

Polygon No:

Tick yes only if multiple polygons, if No then fill in one set of SPVT data boxes

I, Jererny Avotte. hereby certify that
a) I am a qualified environmental professional, as defined in the Riparian Areas

Regulation made under the F/s/7 Protection Act,
b) I am qualified to carry out this part of the assessment of the development proposal

made by the developer Bill Long;
c) I have carried out an assessment of the development proposal and my assessment is

set out in this Assessment Report; and
d) In carrying out my assessment of the development proposal, I have followed the

assessment methods set out in the Schedule to the Riparian Areas Regulation.

TR
x

Method employed if other than TR

LC SH TR
Method employed if other than TR

Form 1 Page 4 of 14
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FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Polygon No:
SPVT Type

Method employed if other than TR

Zone of Sensitivity (ZOS) and resultant SPEA

Segment | 1
No:

LWD, Bank and Channel
Stability ZOS (m)

Litter fall and insect drop
ZOS (m)

Shade ZOS (m) max
Ditch

If two sides of a stream involved, each side Is a separate segment. For all water
bodies multiple segments occur where there are multiple SPVT polygons
15

15

30 South bank I Yes

YesDitch Fish
Bearing

SPEA maximum

Justification description for classifying as a ditch (manmade,
no significant headwaters or springs, seasonal flow)

15

No

No | X

(For ditch use table3-7)

If non-flsh bearing Insert no fish
bearing status report

Segment
No:

if two sides of a stream involved, each side is a separate segment. For all water
bodies multiple segments occur where there are multiple SPVT polygons

LWD, Bank and Channel
Stability ZOS(m)

Litter fall and Insect drop
ZOS (m)

Shade ZOS (m) max
SPEA maximum

South bank I Yes No
(For ditch use table3-7)

Segment
No:

If hvo sides of a stream involved, each side is a separate segment. For all water
bodies multiple segments occur where there are multiple SPVT polygons

LWD, Bank and Channel
Stability ZOS (m)

Litter fall and insect drop
ZOS (m)

Shade ZOS (m) max
SPEA maximum

South bank | Yes | I No
15 | (For ditch use table3-7)

I, Jeremv Avotte , hereby certify tliat
a) I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the Fish Protection Act,
b) I am qualified to cany out this part of the assessment of the development proposal made by the developer Bill Long;
c) I have carried out an assessment of the development proposal and my assessment is set out in this Assessment Report;and
d) In carrying out my assessment of the development proposal, I have followed the assessment methods set out in the Schedule to

the Riparian Areas Regulation.

Comments

The SPEA as determined through the detailed assessment methods is 15m. The SPEA is
measured shoreward from the high water mark of Shuswap Lake (348.7 m).

Form 1 Page 5 of 14
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FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Section 3. Site Plan
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FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Section 4. Measures to Protect and Maintain the SPEA
This section is required for detailed assessments. Attach text or document files, as need, for each element
discussed in chapter 1.1.3 of Assessment Methodoiogy. It is suggested that documents be converted to PDF
before inserting into the assessment report. Use your "return" button on your keyboard after each line. You must
address and sign off each measure. If a specific measure is not being recommended a justification must be
provided.

1. Danger Trees There are no danger trees on this lot that require removal
as a consequence of this development. If there are
concerns about danger trees within the 15 m SPEA posing
a threat to life and property, a danger tree assessment will
be required by a certified wildlife/danger tree assessor. Any
woody debris from danger trees within the 15 SPEA must
remain to decay on the forest floor.

I, Jererny Avotte , hereby certify that
e) I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the F/s/i

Protection Act,
f) i am qualified to cany out this part of the assessment of the development proposal made by the developer Bill Lone

g) I have carried out an assessment of the development proposal and my assessment is set out in this Assessment
Report; and In carrying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

2. Windthrow Wlndthrow is an issue where new developments remove

part of an existing forest, leaving the remaining trees
exposed to high velocity winds. There are no signs of wind
damage to existing trees on adjacent lots (broken tops,
uprooted trees).

1, Jererny Ayotte, hereby certify that:
a. I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the F(S/I

Protection Act,
b. I am qualified to carry out this part of the assessment of the development proposal made by the developer Bill

Long;
c. I have carried out an assessment of the development proposal and my assessment is set out in this Assessment

Report; and In canying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

3. Slope Stability Slope stability Issues are a major area of concern where
development occurs on or near steep lakeshore banks. The

gradient of the building site on this tot is level. There are no
slope stability concerns associated v/ith this proposed
development.

I.JeremyAvotte. hereby certily Uiat:
a. I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the Fish

Protection Act,
b. I am qualified to carry out this part of the assessment of the development proposal made by the developer Bill

Long;
c. I have carried out an assessment of the development proposal and my assessment is set out in this Assessment

Report; and In canying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

4. Protection of Trees Marking the 15 m SPEA boundary prior to any heavy
machine activity, and ensuring that construction contractors
are aware that all vegetation and soil within the 15 m zone
Is protected from damage/disturbance through the Fisheries
Act, will help prevent construction related disturbances to
fish habitat.

Form 1 Page 7 of 14
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FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Construction of the new house must not involve any
deposition of fill or changes of grade within the 15 m SPEA.

1, Jeremy Ayotte, hereby certify that:
a. I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the Fish

Protection Act,
b. I am qualified to cany out this part of the assessment of the development proposal made by the developer Bill

Long;
c- I have carried out an assessment of the development proposal and my assessment is set out in this Assessment

Report; and In carrying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

5. Encroachment The Riparian Areas Regulation strongly supports
permanent fencing of SPEAs. Certain aesthetic choices in
fencing (e.g., split rail) can serve to protect these sensitive
areas against encroachment and disturbance v/hlle
minimizing the visual impact. The Importance of maintaining
the 15 m SPEA as a no-disturbance zone must be
communicated to building contractors and current
residents. Enhancing this 15m area by planting native
shrubs and trees will provide important contributions to fish
and fish habitat.

1, Jeremy Ayotte, hereby certify that:
a. I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the Fish

Protection Act,
b. I am qualified to cany out this part of the assessment of the development proposal made by the developer Bill

Lona:
c. I have earned out an assessment of the development proposal and my assessment is set out in this Assessment

Report; and In carrying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

6. Sediment and Erosion Control The proposal to re-build a house on this lot must not result
In any influx of sediment Into the lake. Any piles of
excavated soil material kept within 30 m of the lake high
water mark must be covered with a tarp if left for multiple
days. Concrete wash water from concrete equipment must
be kept out of the 30 m riparian assessment area, and
should be kept off the property entirely. Treated lumber
must not be cut within the 15 m SPEA. Refuelling of
equipment must not occur within the SPEA. These
measures must be communicated to general building
contractors and machinery operators.

I, JeremyAyotte, hereby certify that:
a. I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the F/s/i

Protection Act;
b. I am qualified to carry out this part of the assessment of the development proposal made by the developer Bill

Long:
c. I have earned out an assessment of the development proposal and my assessment is set out in this Assessment

Report; and In carrying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

7. Stormwater Management Water from saves trough downspouts, perimeter foundation
drainage, and any impervious road surfaces must infiltrate
the ground outside of the SPEA so that there is no influx of
sediment laden water Into the lake.

I, JeremyAyotte, hereby certify that:
a. I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the Fish

Protection Act;

Form 1 Page 8 of 14
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Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

b. I am qualified to carry out this part of the assessment of the development proposal made by the developer Bill
Long;

c. I have carried out an assessment of the development proposal and my assessment is set out in this Assessment
Report; and In carrying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

8. Floodplain Concerns (highly
mobile channel)

The owners are required to meet the Columbia Shuswap
Regional District's building elevation bylaw by maintaining
the floor jolsts above 351 m elevation. There are no other
specific floodplain concerns at this location

I, Jeremv Avotte, hereby certify that:
a. I am a qualified environmental professional, as defined in the Riparian Areas Regulation made under the Fish

Protection Act,
b. I am qualified to carry out this part of the assessment of the development proposal made by the developer Bill

Long;
c. I have earned out an assessment of the development proposal and my assessment is set out in this Assessment

Report; and In cairying out my assessment of the development proposal, I have followed the assessment methods
set out in the Schedule to the Riparian Areas Regulation

Form 1 Page 9 of 14
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FORM 1
Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Section 5. Environmental Monitoring
Attach text or document files explaining the monitoring regimen Use your "return" button on your keyboard after each line. It is
suggested that ail document be converted to PDF before inserting into the PDF version of the assessment report.
Include actions required, monitoring schedule, communications plan, and requirement for a post development report.

A QEP (Jeremy Ayotte RPBio) has been on site to conduct the field component of the
detailed assessment. The protective measures contained in this report have been
discussed with the owner of the lot in order to prevent any fish habitat alteration or
destruction as a consequence of this development.

Post Development Reporting
A Post Development Report and letter from QEP will be submitted to the appropriate
agencies through the RAR notification system.

Actions required by the developer

• Clearly mark the 15 m SPEA boundary prior to removal of the existing house and
excavation and construction of new footings.

• Communicate protective measures contained in this assessment report to general
building contractor and residents.

• Schedule site visit with QEP as issues or concerns arise

Actions required by QEP

• Confirm that development has occurred following the protective measures provided In
this report through a post-development report.

Form 1 Page 10 of 14
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Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Section 6. Photos
Provide a description of what the photo is depicting, and where it is in relation to the site plan.

Photo 1. View out to Shuswap Lake looking over remnant foundation after the existing burned down. The new home will
require a new foundation that will be set further back from the lake outside of the 15m SPEA.

Photo 2. The view away from Shuswap Lake showing the damaged concrete foundation.

Form 1 Page 11 of 14
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Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Photo 3. The natural shoreline on this lot has been modified previously through construction of stone retaining walls and a
variety of ornamental shrub and tree plantings.

Form 1 Page 12 of 14
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Riparian Areas Regulation - Qualified Environmental Professional - Assessment Report

Section 7. Professional Opinion

Assessment Report Professional Opinion on the Development Proposal's riparian area.

Date February 25,
2015

1. l/We Jeremv Avotte

Please list namefs) of qualified environmental professional(s) and their professional designation that are involved in
assessment.)

hereby certify that:
a) I amA/Ve are qualified environmental professlonal(s), as defined in the Riparian

Areas Regulation made under the Fish Protection Act;
b) I amAA/e are qualified to carry out the assessment of the proposal made by the

developer Bill Long, which proposal is described in section 3 of this Assessment
Report (the "development proposal"),

c) I have/We have carried out an assessment of the development proposal and
my/our assessment is set out in this Assessment Report; and

d) In carrying out my/our assessment of the development proposal, I haveA/Ve have
followed the assessment methods set out in the Schedule to the Riparian Areas
Regulation; AND

2. As qualified environmental professional(s), 1/we hereby provide my/our professional opinion that:
a) |_| if the development Is implemented as proposed by the development

proposal there will be no harmful alteration, disruption or destruction of natural
features, functions and conditions that support fish life processes in the riparian
assessment area In which the development is proposed, OR

(Note: include local government flex letter, DFO Letter of Advice, or description of
how DFO local variance protocol is being addressed)

b) H if the streamside protection and enhancement areas identified in this
Assessment Report are protected from the development proposed by the
development proposal and the measures identified in this Assessment Report as
necessary to protect the integrity of those areas from the effects of the
development are implemented by the developer, there will be no harmful
alteration, disruption or destruction of natural features, functions and conditions
that support fish life processes in the riparian assessment area in which the
development is proposed.

[NOTE: "qualified environmental professional" means an applied scientist or technologist, acting alone or
together with another qualified environmental professional, if

(a) the individual is registered and in good standing in British Columbia with an appropriate professional
organization constituted under an Act, acting under that association's code of ethics and subject to disciplinary
action by that association,
(b) the individual's area of expertise is recognized in the assessment methods as one that is acceptable for the
purpose of providing all or part of an assessment report in respect of that development proposal, and
(c) the individual is acting within that individual's area of expertise.]

Form 1 Page 13 of 14
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Schedule D
DP 830-184

Hydrogeology Report

October 17, 2016 CLEARTECH CONSULTING LTD.
1070 Saddleback Court, Kamloops, BC V2B OB9
ph. 250-320-4832 , fax. 250-554-3653

File: 516-0082 email, chad.meiertalcleartechconsultinaltd.corn

William and Ina Long
PO Box 288
Chase, BC VOE 1MO

Re: Columbia Sliuswap Regional District 100m Lakes Area Development
Assessment Report
1372 Webb Road
Scotch Creek, BC

1.0 INTRODUCTION

As requested, Cleartech Consulting Ltd. (Cleartech) has completed an assessment of the
proposed development located at 1372 Webb Road, Scotch Creek, BC. The site review was
completed on October 3, 2016. This letter report outlines the findings of the site assessment
and discussion of the proposed development including the existing sewerage system. The
assessment was requested to meet the requirements of the Columbia Shuswap Regional District
development permit under the provisions of By-Law 830 for area F.

The following scope of work was completed on site as part of the assessment:

• Review of hvo test pits across the site
• Completion of five permeameter tests
• Review of proposed development

A site plan is attached to this report outlining the existing and proposed site buildings, sewerage
system and other site features.

2.0 SITE REVIEW

The site is located on Shuswap Lake. The property is semi-rertangular in shape and is
approximately 30m wide and >250m long. The site is 0.88 Ha in area and bounded by
Shuswap Lake to the east and Squilax Anglemont Road to the west. Residential properties are
located to the north and south of the site. The site is generally flat with a slight drop at the
east edge of the property down to Shuswap Lake.

The proposed development is the rebuilding of a single family residence that was destroyed by
fire. The original building was constructed in 2006 and fire destroyed the building in December
2015. The new residence is essentially in the footprint of the original residence with some
minor exceptions. The proposed residence will be three bedrooms with 497 m2 of living area.

There existing structures include a garage, shed and boathouse as well as the foundation of the
residence destroyed by fire. The site was originally developed in 2006.
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The onsite wastewater treatment and disposal system is located west of the garage along the
south property line. The septic tanks and pump chamber are located adjacent to the north
edge of the residence. The proposed disposal field is located approximately 78m from Shuswap
Lake.

The water source for the site is submersible pump located in the lake. A drinking water well
was noted on the property to the south. This well was noted to be within 30m of the onsite
sewerage disposal field. The required setback for a dlsposiil field to a drinking water well is
30m. Based on this a replacement disposal field has been designed. The location of the
existing and proposed disposal fields as well as the offsite drinking water well are presented on
the attached site plan.

3.0 SOILS INVESTIGATION

The site assessment consisted of test pitting and permeameter testing. Two test pits were

advanced across the site to verify soil and groundwater conditions. A summary of the test pit
results is presented below:

IE1
0-8cm - Humic layer
8-70cm - SAND, silty, trace clay, moderate blocky structure, brown

70-300cm - SAND, gravelly, some silt, trace clay, cobbles, very loose, single grained, c.f.

approximately 50%

TP2
0-220cm - SAND, gravelly, some silt, loose, single grained, brown

No groundwater seepage was noted to a maximum depth of 300cm below grade in the area of
the disposal field and 220cm In the area of the proposed residence.

A total of five permeameter tests were completed across the site. The results of the testing are

presented in Table 1 beiow.

Table 1 - PernieameterTest Results

Location

PHI
PH2
PH 3
PH4
PH 5

Deptli (cm)

72
73
80
85
60

Field Saturated Hydraulic Coiiclnctivity Rate
(nim/d)

661
472
2360
2313
1699

The average of the five tests was 1501mm/cf. The average of PH3 and PH4 was 2336mm/d.
These two tests were representative of the deeper, more coarse grained soils. These results
were consistent with the soils encountered.
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4.0 SEWERAGE SYSTEM

The following sections provide details of the existing and proposed sewerage system. The
existing sewerage system was installed in July 2006. The Record of Sewerage system and
Letter of Certification were reviewed and the existing system components were inspected
during the site review. The design daiiy flow noted on the Record of Sewerage System was
2360 L/d.

4.1. Design Daily Flow

Based on the plans for the building, the design daily flow for the site would be based on a three
bedroom residence with d living area of 497 nr. Referencing the BC Sewerage System

Regulation fSSRl and the companion Standard Practice Manual, V3. Sept, 2014 (SPM), tlie
applicable design daily flow rate would be 1952 L/d. This includes a base flow of 1300 L/d for
living area up to 280 m2 and then 3L/d for each square meter above 280m2. This design flow is

within the design daily flow indicated on the original Record of Sewerage (2360 L/d).

4.2. System Components

The onsite wastewater treatment and disposal system consists of the following system
components:

• 2 x 4540L (1000 Igal) existing concrete, single chamber septic tanks c/w a Polylok
PL122 effluent filter

• 1 x existing concrete barrel pump chamber c/w effluent pump and high level alarm
• 4 x proposed 0.91m wide x 18.2m long trenches; each trench would contain 1 x 18.2m

long x 32mm diam. Sch. 40 PVC laterals c/w 30 x 1/8 in. diam orifices spaced at 610mm

The above outlined sewerage system is a pressure distnbution system resulting in Type 1

effluent (as defined in the SSR and SPM) being applied to the infiltratlve surface. The design
vertical separation is 62cm at a minimum. The actual vertical separation as noted during the
site investigation is greater than 2.4m. It is expected to be greater than this but the test hole
advanced during the assessment was 3m deep. The minimum required as constructed vertical
separation for systems of this type is 60cm in native soil, The veitical separation as constructed
exceeds the required amount and is considered more than protective.

4.3. SBA/ERAGE SYSTEM DISCUSSION

The Official Community Plan and bylaw 830 foi- CSRD Area F requires that an appropriately
qualified engineer provide assessment of site conditions, assurance that there will not be
detrimental impact of the water quality of adjacent water bodies resulting from the sewerage
system, and any mitigatlve measures. The following provides discussion of the proposed
sewerage system.

4.4. BOP Reduction

The proposed sewerage system, as outlined in Section 4.2, will result in Type 1 effluent
discharging to the infiltrative surface of the disposal field. The resulting biochemical oxygen
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demand (BOD) in the effluent would be approximately 210 mg/L (SPM V3). Using industiy
accepted predicted BOD removal estimates (Marshall and Middlebrooks, 1974) and given the
vertical separation (predicted to be much greater) of 240cm in sandy soils, the expected BOD
reduction in the vadose (unsaturated) zone is >97%. Tills results in an expected BOD
concentration of <6.3 mg/L 240cm below grade. Additional BOD removal is expected below the
water table but at a signiflcantiy reduced rate. The expected BOD reduction given a 78m travel
distance to the nearest surface water is an additional 92% (based on accepted rule of thumb
that BOD reduction during horizontal travel is equivalent to 1% of vertical travel) resulting in an
expected BOD concentration of 0.5 mg/L.

Few ambient guidelines exist for BOD values and none are proposed. However, McNeeley et al.
(1979) consider waters with BODs levels greater than 10 mg/L to be polluted and less than 4
mg/L to be reasonably clean. The predicted BOD concentration potentially reaching the nearest
surface water is 0.5 mg/L and well below 4 mg/L.

4.5. Pathogen Removal

Pathogen removal will be addressed through the treatment processes within the bio-mat and
the unsaturated natural soli below the disposal field.

The majority of pathogen removal will occur within bio-mat formed during the use of the
system as well as the within the unsaturated native soils. Veitical separation (vertical distance
between the bottom of the proposed discharge area and seasonal highwater or impermeable
layer) is a key component to effluent renovation and pathogen removal and should be
maximized to promote maximum effluent treatment. The minimum veitical separation for the
proposed system is greater than 240cm In the area of the existing disposal fleld.

Pathogen removal predictions as detennined by the Minnesota Pollution Control Agency Design
Guidance for Large Subsurface Wastewater Treatment Systems (version 03-08-2005), given the
soil and groundwater conditions encountered at the site, would result in a concentration of

4.6 x 10-8 Colony Forming Units (CFU)/100mL at the bottom of the unsaturated soils.
This Is based on a starting concentration of 6 log (Type 1) and 11.3 log removal for the 240cm
(conservative as constructed vertical separation) unsaturated zone. This also assumes a dosing
frequency of 6 doses per day based on a dose volume of 325 L and a peak flow rate of 1952
L/d per day. The resulting predicted concentration of 4.6 x 10-8 CFU/lQOmL is below the
Canadian Drinking Water threshold of 1 CFU/lOOmL as well as the BC Environment criteria of
<200 CFU/lOOmL (primafy contact In fresh water). It should be noted that some additional
pathogen removal would occur in the 78m horizontal distance to the nearest surface water.

4.6. Nitrogen Removal

A simple nitrogen dilution model can be used to estimate the down gradient nitrate
concentration. The model used for this assessment was referenced from Minnesota Pollution
Control Agency Design Guidance for Large Subsurface Wastewater Treatment Systems (version
03-08-2005).

Co = (Qb x Cb) + (QsX Q x (1-soil fraction removed)) + (Q, x C,)/(Qb + Qs +Q,)

Where
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C,, = estimated downgradient nitrate concentration

Qb = groundwater flux across the disposal fleld area based on Dairy's Law (Q=kiA)
This was calculated using the estimated hydraulic conductlvlty of 4672mm/d (from Kfs *2), an
assumed gradient of 1% and a cross sectional area assuming an aquifer thickness of 1m of 10
m2, Qb = 0.47m3/d

Cb = background nitrate concentration (assumed 0.3 mg/L)
Qs = average wastewater flow = 0.98 m3/d
Cs = concentration of nitrate as N in wastewater flow assumed to be 45 mg/L
Soil fraction removed = 0.15 (based on sandy soils)
Q, = 2% of annual daily precipitaUon over the surface area of the disposal field = 0.054 m3/d
(from Environment Canada data)
Ci = nitrate concentration in inflltration (assumed to be 1 mg/L)

Based on the above the estimated down gradient nitrate nitrogen concentration would be 25.1

mg/L. The vaiue Is below tiie BC Water Quality guideline of 32.8 mg/L for freshwater (short
term average). Note that the guideline is for surface water and the estimated value is based on
groundwater immediately down gradient of the disposal field. Additional dilution is expected in
the horizontal distance to the nearest surface water (78m+ away). The resulting expected
concentration in the lake would be < 25 mg/L which is below the BC Water Quality guideline of
32.8 mg/L for freshwater. In addition, a minimum dilution of 10 times Is assumed in the
receiving body (lake) (standard dilution ratio for contaminated sites) resulting in a concentration
of < 2.5 mg/L (nitrate-nitrogen). This predicted resulting concentration is below the most
stringent comparable ambient water quality criterion for water used as drinking water of 10
mg/L.

4.7. Phorphorus Removal

In most cases, phosphorus is effectively retained in the soils below the disposal field. This
limits the amount of phosphoms being released to streams and lakes. Accordingly, phosphorus
has been lightly regulated and added treatment for phosphoms removal is rare.

Typical concentrations of phosphorus in septic tank effluent Is in the order of 15 mg/L.
Significant phosphorus removal occurs through precipitation and adsorption in the soils beneath
the disposal field. The extent to which precipitation occurs in soil depends on a number of
factors including soil pH, Uie oxidah'on/reduction potential of the as well as other factors.

Phosphorus travel times and break through concentt-dtions were modeled usino the phosphorus
calculator httD://www.use[-s.sDace.net.au/~aeQDi-occ/P-TRAVEL-TIME/P-TRAVEL-TIME

The phosphorus breakthrough time and concentration is based on the following
assumptions/factors:

Effluent phosphorus concentration: 15 mg/L
Soil hydraulic loading rate: 34 L/sq.m./d (peak) = 34 mm/d = 12.4 m/yr
K rate constant 0.048/d
Travel distance 78m
Soil bulk density 1.5 kg/m"
Soil moisture content 0.15 (vadose zone) 0.25 (saturated zone)
Effective porosity 0.25
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Average velocity hydraulic loading rate/porosfty = 34mm/d/0.25=136 mm/d
Depth of unsaturated soils 2400mm
Detention time to water table depth/velocity = 17.6 days
Phosphorous retention Index 10 (assumed for sandy soils)

The estimated breakthrough time is based on a predicted step increase in phosphorous based
on an empirical equation (Gerritse, R.G., 2007). Modeling the breakthrough time in the vadose
zone through a travel distance of 240cm yields a breakthrough time of 8.6 years. Based on this
equation it is estimated that an increase in phosphorus concentration would be noted In the
groundwater adjacent the disposal fleld in 8.6 years. Re-running the model for the saturated
zone, a step increase in phosphorus concentration would be noted adjacent to Shuswap Lake,
78m downgradient of the disposal field, in an additional 666 years.

Phosphate concentration in the unsaturated zone is estimated by the following equation:

P(x) = P(o) x ek±

Where:
P(o) is the phosphate concentration in the effluent
k = rate constant at ph 7.0 = 0.048

t = retention time to water table (from above) = 17.68 days
P(x) = predicted phosphate concentration at the water table
P(x) = 15mg/L x e{o-°43' 17'6) = 6.4 mg/L

The same equation can be used for Uie saturated zone, where:

P(o) is the phosphate concentration remaining from unsafcurated zone = 6.4 mg/L
k = rate constant at ph 7.0
t = retention time to the receptor (based on v = kl/n)
where k is estimated based (2:*Kfs) = 4.67m/d
i = assumed gradient of 0.01
n = assumed soil porosity of 0.25
v = 4.67m/d x 0.01/0.25 = 0.187m/d
t is therefore = 78m/0,187 = 417 days
P(x) = predicted phosphate concentration at the receptor
P(x) = 6.4 mg/L x e(°'°4sx417! = 0.0000000129mg/L or 0.0000129 |.ig /L

Based on the above model the predicted phosphate concentration at the nearest surface water
is expected to be 0.0000129|jg/L. The BC Water Quality Guideline for total phosphorus is 10
pg/L. Converh'ng phosphate to phosphorus (using a molecular weight quotient of 3.06) yields a
predicted phosphorus concentration of 0.000039 |-ig/L, which Is well beiow the BC Water Quality
Guideline of 10 pg/L.
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5.0 HYDROGEOLOGY AND STORMWATER MANAGEMENT DISCUSSION

This section provides discussion of the hydrogeological setting of the site.

5.1. Hvdroaeoloaical Setting

The site general hydrogeoiogical setting consists of a groundwatei- table dnticipated to
hydraulically connected to Shuswap Lake. The elevation in the area of the disposal field is
approximately 352m. The elevation of the flood level of Shuswap Lake is 348.7 m. Based on
this it is anticipated that during the spring freshet the depth to groundwater in the area of the
disposal field would be greater than 3m. The regional groundwater flow direction would be to
the east

The soils encountered on the site can be summarized as silty sand to approximately 0.7m
overlaying graveliy sand with some silt and cobbles to a maximum investigated depth of 3m.
These soils exhibited a relatively high hydraulic conductivity. Shallow restrictive or impermeable
soil layers were not encountered during the site assessment to a maximum depth investigated
of 3m. No wet areas or groundwater seepage points were identified during the site visit. The
absence of shallow restrictive or impermeable layers would promote the vertical movement of
introduced effluent or storm water.

The site soils are free draining and the hydraulic conductivity is adequate to address infiltration
of storm water. The rainwater leaders from the onsite buiidings sliould be directed to onsite
infiltration wells or cockpits to avoid transport of sediment and/or suspended solids toward
Shuswap Lake.

5.2. Site Veqetation/Surface Cover

The site is currently developed the proposed development includes the re-building of a
residence destroyed by fire. The western portion of the site is treed with coniferous trees. The

existing disposal field area Is grassed and the proposed disposal field area is lightly treed. A
few b'ees (<5) will need to be removed to allow for the construction of the disposal field. The
driveway is asphalt and the area immediately adjacent to the proposed residence is finished
with paver stones. The existing driveway, impermeable surfaces and landscaping surrounding
the residence are currently not contributing to a concentration of overland flow toward Shuswap

Lake. Care should be taken when the final grading and landscaping is completed to ensure
overland flow is not concentrated or directed toward Shuswap Lake. As previously mentioned
the site soils are permeable and well suited to infilfration of storm water. Current and proposed
surface cover is hot a concern with respect to Impact to Shuswap Lake.
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6.0 RECOMMENDATIONS

The following section outlines recommendations to protect and prevent malfunction of the
proposed sewerage system and promote consistent and long term effluent treatment and

disposal.

• Avoid hard surfacing (asphalt, concrete) within 1.5m of the edge of the disposal field.
This is to promote effluent transport through the soil profile and to avoid compacting the
Immediate receiving area.

• Avoid the creation any cut slopes or other potential breakout points (i.e. perimeter drain,
French drain) greater than 0.6m below existing grade within 7.5m of the disposal field.

• Do not add facilities such as additional bedrooms or guest accommodations such that
the sewage flow rates would exceed the peak design sev/age flow of 1952 1-/d.

• Install the replacement disposal field as per the repair design filing
• Engage a certified maintenance provider to complete the maintenance on the sewerage

system as required by the BC Sewerage System Regulation.
• Direct ralnwater leaders to Infiltration wells or rock pits
• Protect exposed soils during and following construction to avoid promoting erosion and

transport of sediment and suspended solids.
• Slope driveways and semi-impervious surfaces away from the disposal field to avoid the

collection of surface water drainage into the disposal field area.
• Slope driveways and semi-impervious surfaces in such a way to avoid flow concentration

and creation of overland flow toward Shuswap Lake.
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7,0 CLOSURE

Based on the above information, it is our opinion that the proposed development of the
property located at 1372 Webb Road near Scotch Creek, BC will not result In detrimental impact
to the adjacent permanent water body, specifically Shuswap. It is our further opinion that, the
sewerage system, as previously installed, meets or exceeds the requirements of the SSR and
SPM.

I, Chad Meier, P. Eng, of Cleaitech Consulting Ltd, hereby certify that I am qualified to carry out
the assessment of the proposed development made by William and Ina Long, with respect to
the requirements of the CSRD 100m Development Permit Area. In carrying out my assessment

of the development proposal, I have followed the assessment guidelines set out in Section
13.3.5 of the Official Community Plan Bylaw 830 for the Electoral Area 'F. As a qualified
professional, I hereby provide my professional opinion that if the development is implemented
as proposed in this assessment and the sewerage system is maintained, any potential negative

impacts improper effluent drainage may have on lake water quality will be prevented.

We trust the above meets with your immediate requirements. This report has been prepared
by Cleartech Consulting Ltd. exclusively for William and Ina Long. Any damages suffered by
third parties as a result of use of this report would be the responsibility of said parties. The soil
and groundwcrter information was obtained from discrete testing locations at various locations
across the site. Soil, groundwater, and pei-colation rates may vary across the site.

If you have any questions or require further information, please do not hesitate to contact the
undersigned at 250-320-4832.

Yours truly,

ZC16-10-17

CLEARTECH CONSULTING LTD.
per: Chad Meier, P.Eng.

Reviewed by:
CLEARTECH CONSULTING LTD.
per: Craig Regier, P.Eng., R.O.W.P.
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