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T 1T PO Box 1749
| |ALHF[W Halifax, Nova Scotia

REGIONAL MUNICIPALITY Do) A2

MEMORANDUM

To: Chair and Members of Halifax Watershed Advisory Board

From: Jillian MacLellan, Planner

Date: June 20, 2012

Subject: Case 17002: Application by W.M. Fares Group on behalf of Sobeys Land Holding

Limited for a rezoning of 69 Tremont Drive and the parcels identified by PIDs
00292722 and 40832057 from R-1 (Single Family Dwelling), R-2 (Two-Family Dwelling)
and I-2 (Radio Transmitter) to Schedule K, and for the further consideration of a Stage
| Development Agreement to permit a comprehensive mixed use residential and
commercial development on the said lands.

Synopsis of Proposal:

W.M. Fares Group has submitted an application on behalf of Sobeys Land Holding Limited to rezone 69

Tremont Drive and PID 00292722 to the Schedule K Zone and for the further consideration of a Stage |

Development Agreement to permit a comprehensive mixed use residential and commercial

development on the said lands. The mixed use proposal includes:

e 48 single family dwellings;

e 98 townhouse dwelling units;

e 10 mixed use residential and commercial buildings containing a total of 829 multi-residential units;

e 2 commercial buildings along Dunbrack Street;

e Connection to the local street network at the Farnham Gate/Dunbrack intersection, as well as
connections at Knightsridge Drive and Wentworth Drive; and,

e Parkland dedication focused on the existing Tremont Park.

Site Features:
e The subject site is comprised of two properties. Both properties are presently vacant.
e The properties have a combined lot area exceeding 55 acres.
e The proposed development is to be serviced by Municipal Water and Sewer.
e Surrounding uses are mainly residential. There is a commercial area located south of the
development.
e The property slopes towards the north
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e There are various wetlands located on the properties. The applicant has received approval from
the Nova Scotia Department of Environment to alter the majority of the wetlands (Please see
Attachments E and F) Two wet areas are to be retained.

Planning Process:
The site is located in the Halifax Planning Area. The properties are designated Residential Environments
under the Municipal Planning Strategy for Halifax. 69 Tremont Drive is zoned |-2 (Radio Transmitter
Zone) and PID 00292722 is zoned R-1 (Single Family Dwelling Zone) under the Land Use By-law for
Halifax Mainland.

The applicant is proposing to rezone both properties to the Schedule K Zone. The schedule K Zone
allows for the consideration of mixed use developments through a Stage | and Stage Il Development
Agreement. The Stage | Development Agreement provides an overall concept of the development. It
lays out the types of uses that are to be permitted and where they are to be located. It also determines
the layout of the road network and the phasing of the development. The Stage Il Development
Agreement provides a more detailed plan for a portion or phase of the development. It includes specific
height and setback requirements for specific portions of the development. It further lays out the
detailed design of specific buildings and landscaping requirements.

A public information meeting was held March 21, 2012. Staff are currently undertaking a detailed
review of the application and are negotiating a development agreement with the applicant. Once
complete staff will provide recommendation on the application to the Chebucto Community Council.

It is important to note that on February 28, 2012, Regional Council initiated a high-level review of
potential servicing capacity issues which will in turn relate to this application. Please see the initiation
report for more information. (http://www.halifax.ca/council/agendasc/documents/120228ca1021.pdf)

Input Sought from the Halifax Watershed Advisory Board:

Pursuant to the Board’s terms of reference, the Board’s input with respect to the potential impact of
this development on the retained wetlands on the subject property and the associated watershed in
relation to the proposed Stormwater Management. Technical information related to this watercourse
and the associated watershed is provided through attachments to this memorandum. HWAB's
recommendation and specific comments will be included with the staff report to Chebucto Community

Council.

Attachments:

Attachment A: Proposed Site Plan;

Attachment B: Proposed Site/Stormwater Management Plan;

Attachment C: Proposed Servicing Schematic;

Attachment D: Downstream Sanitary Review

Attachment E: Wetland Alteration Proposal — Rockingham South

Attachment F: January 28, 2011 - Correspondence from Nova Scotia Department of
Environment and Labour Concerning Approval of Wetland Alteration

Attachment G: Air Photo
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Cesar Saleh, P.Eng.
WMFares Group

480 Parkland Drive, Suite 205
Halifax, NS

B3S 1P9

Re: Rockingham South Development — Downstream Sanitary Sewer Review

Further to the development agreement process to develop the above lands we understand that
HRM has requested a sewer capacity review to confirm that the existing sanitary sewer
infrastructure in Rockingham/Clayton Park has sufficient capacity to support the proposed
development. SDMM has been engaged by WMFares Group to review the existing downstream
sanitary sewer capacity and report our findings.

The Rockingham South development property consists of approximately 25 hectares (ha) of
land. The property is situated East of Dunbrack Street and Northwest of Tremont Plateau Park in
Clayton Park, Halifax County. Development of the property includes the extension of both
Wentworth Drive and Knightsridge Drive as well as an internal street system.

In developing our sanitary sewerage flows generated from the proposed development and to
estimate the existing downstream sanitary flows, SDMM utilized the HRM Redbook section
4.2.1.3 to determine the existing sewershed flows. In addition SDMM obtained the following
information;

The latest HRM GIS sewer record data for the Rockingham/Clayton Park area.

HRM sewer record drawings for Chelmsford Place, Woodbury Drive, Kearney Lake
Road, Tremont Drive, Cascade Drive and Torrington Drive.

1:10,000 Provincial contour mapping of the Clayton Park area.

Current HRM Land Use bylaw and zoning maps for the Rockingham/Clayton Park area.
Current Service Nova Scotia Property ownership and mapping data.

Mainland North Servicing Strategy Final Report (1982).

VVVY VYV

To begin our review, SDMM used a population density of 20 persons per acre (ppa) for the
Rockingham South area. It is understood from HRM that the original sewer system design



allowance for Rockingham/Clayton Park was 20ppa. Based on this density and the 25ha
development area, the population was calculated to be 1234 persons. In the remainder of this
analysis, we review the capacity of the existing Rockingham/Clayton Park sanitary sewers and
their ability to accommodate the zoned density of 20ppa (49.5ppha), as well as the 38.12ppa
(94.36ppha) proposed by the Developer for Rockingham South. Using the a population of 1234
(based on 20ppa), the property area of 25ha, and Harman peaking factor we calculated the peak
sewerage flow generated from Rockingham South using the HRM Redbook section 4.2.1.3
formula as follows;
Q=25x[(axM)+Db]
a=0.33m’/d x 1234
b=11m’/d x 25ha
M =1+ (14/(4 + 1.2349))
Q=52L/s

The peak sewerage flow generated from Rockingham South using the same method presented
above, but with a population density of 38.12ppa (94.36ppha), was estimated to be 87 L/s.

To review the effects of the proposed development on the existing sanitary sewer infrastructure,
we calculated design flows for 3 potential downstream sewer routes, each with three
development scenarios including; the existing Rockingham/Clayton park development, the
addition of 20ppa (49.5ppha) for Rockingham South, and the addition of 38.12ppa (94.36ppha)
for Rockingham South. The sewer route options included;

1) Chelmsford Place to Kearney Lake Rd.
2) Tremont Drive to Bedford Highway.
3) Cascade/Torrington Drive to Bedford Highway.

Below is a summary of sewer reaches which exceed the existing pipe capacity under each option
and scenario using a peak sanitary sewerage flow.

Route Option 1 — Chelmsford Place to Kearney Lake Rd.

.1 After modeling the existing sanitary sewer system, prior to adding Rockingham South
development (see Chelmsford Option 1.1: Existing Conditions), we observed 2 sewer reaches
which exceeded pipe capacities;

» A 53m section of 750mm at 0.49% on Kearney Lake Road.
» A 31m section of 750mm at 0.54% on Keamey Lake Road.

.2 The peak sanitary sewerage flow of 52 L/s was applied to existing infrastructure (see
Chelmsford Option 1.2: Addition of 20ppa (49.5ppha) for Rockingham South). After
reviewing the effects, we observed 6 sewer reaches which exceeded pipe capacities;

A 66m section of 250mm at 1.30% on Kearney Lake Road.

A 51m section of 250mm at 1.31% on Kearney Lake Road.

An 8m section of 300mm at 0.81% on Kearney Lake Road.

A 62m section of 750mm at 0.62% on Kearney Lake Road.

A 53m section of 750mm at 0.49% on Kearney Lake Road.

A 31m section of 750mm at 0.54% on Kearney Lake Road.

VVVVVY
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.3 Finally, the peak sanitary sewerage flow of 87 L/s was applied to existing infrastructure (see
Chelmsford Option 1.3: Addition of 38.12ppa (94.36ppha) for Rockingham South). After
reviewing the effects, we observed 8 sewer reaches which exceeded pipe capacities;

» A 42m section of 250mm at 3.70% on Kearney Lake Road.
A 66m section of 250mm at 1.30% on Kearney Lake Road.
A 51m section of 250mm at 1.31% on Kearney Lake Road.
A 39m section of 300mm at 0.99% on Keamey Lake Road.
An 8m section of 300mm at 0.81% on Kearney Lake Road.
A 62m section of 750mm at 0.62% on Kearney Lake Road.
A 53m section of 750mm at 0.49% on Kearney Lake Road.
A 31m section of 750mm at 0.54% on Keamey Lake Road.

VVVVVVY

In this servicing option all capacity issues were observed to be in Kearney Lake Road prior to
connection with Bedford Highway. By comparison, reviewing 20ppa (39.5ppha) we observed
all the same capacity issues observed for the 38.12ppa (94.36ppha) except for the 42m section of
250mm at 3.70% and 39m section of 300mm at 0.99% on Kearney Lake Road. Based on our
analysis, it appears that sections of the existing downstream sanitary sewer network must be
upgraded to provide additional capacity for the existing, 20ppa (49.5ppha) or the 38.12ppa
(94.36ppha). In order for the 38.12ppa (94.36ppha) to proceed approximately 352m of
downstream sanitary sewer would need to be upgraded. Costs would be estimated at $285,000
capital and minimal operating/maintenance costs. Comparably the costs for the increase in
density above 20ppa (49.5ppha) would be 81m of sanitary ($65,000).

Route Option 2 — Tremont Drive to Bedford Highway.

.1 Reviewing the existing conditions for Option 2, our model revealed 0 sewer reaches
exceeding pipe capacities (see Tremont Option 2.1: Existing Conditions).

.2 Reviewing the addition of 20ppa (49.5ppha) for Option 2, our model revealed 0 sewer
reaches exceeding pipe capacities (see Tremont Option 2.2: Addition of 20ppa (49.5ppha) for
Rockingham South).

.3 Reviewing the 38.12ppa (94.36ppha) for Option 2, our model revealed O sewer reaches
exceeding pipe capacities (see Tremont Option 2.3: Addition of 38.12ppa (94.36ppha) for
Rockingham South).

Based on the model, the flows generated by Rockingham South at 38.12ppa (94.36ppha) can be
accommodated by the existing sewer system in Option 2, however the top of Tremont Drive is
located at a higher elevation than the majority of the Rockingham South and therefore would
require that most of the Rockingham South sanitary system would need be pumped to Tremont.
Providing a pumping station to collect sanitary sewer from the proposed development would
require an approximate $500,000 capital investment along with annual operating/maintenance
costs.



Route Option 3 — Cascade/Torrington Drive to Bedford Highway.

.1 After modeling the existing sanitary sewer system, prior to development we observed 0
sewer reaches which exceeded pipe capacities (see Cascade/Torrington Option 3.1: Existing
Conditions).

.2 Next, the peak sewerage flow of 52 L/s was applied to existing infrastructure (see
Cascade/Torrington Option 3.2: Addition of 20ppa (49.5ppha) for Rockingham South). After
reviewing the effects, we observed 0 sewer reaches which exceeded pipe capacities.

.3 Finally, the peak sewerage flow of 87 L/s was applied to existing infrastructure (see
Cascade/Torrington Option 3.3: Addition of 38.12ppa (94.36ppha) for Rockingham South).
After reviewing the effects, we observed 1 sewer reach which exceeded pipe capacity;

> A 34m section of 250mm at 1.82% on Cascade Drive.

Based on the model, the flows generated by Rockingham South at 20ppa (49.5ppha) can be
accommodated by the existing sewer system. An increase to 38.12ppa (94.36ppha) shows the
required upgrade of a 34m section of 250mm at 1.82% on Cascade Drive for Option 3. Option 3
may require some of the development be pumped, but not to the extent of Option 2. It will also
require obtaining an easement or other land agreement to cross land areas which are not part of
the development. Providing a smaller pump station than Option 2 and acquiring a residential
property on Torrington Dr. would amount to an approximate $500,000 capital cost (assuming the
property could be resold after service easements were provided) plus annual
operating/maintenance costs.

Although Option 1 which offers the only gravity sewer servicing option appears to have the most
sewer upgrades required, the capital cost would be less than Options 2 and 3 and would not have
annual pumping station operating and maintenance costs. As we understand that direct access to
Chelmsford Place pipe systems is available we recommend proceeding with Option 1. Based on
the proposed increase in density from 20ppa to 38.12ppa the sewer upgrade costs would be
approximately $65,000. The remaining upgrades to accommodate 20ppa would be
approximately $220,000.

For any additional discussion regarding the above please contact the undersigned.

Regards
Servant, Dunbrack, McKenzie & MacDonald Ltd.

Ray Landry, MASc./P.Eng.
tcer

Project
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Chelmsford Option 1.1: Existing Conditions: Prior to adding develop 1 ]l
Pipe Capacity Design Flow Cal Comparison
Tributary Area | Tributary |Population Density| axM (@xM)tb | Q,Flow Q. Flow
Street PipeID |STARTMH| ENDMH | TYPE |DIA (mm) Inv Qut (m)|Iv In (m) Length (m)| Slope (%) | Qc (m*/s) (ha) Area (acres) | {p ‘acre) | Total Persons | a (m'/day) M |b@nYday)| (m'/day) (m’/day) | (m'/sec) Qc (m'/s)| (m'fsec) | Check
Clayton Park Area 346.474 856.156 20 17123 5650.631 | 2.720 | 3811215 | 15371.538 | 19182753 | 0.555 0.555
Clayton Park Area 97.509 240.949 30 7228 2385395 | 3.093 | 1072595 | 7378312 8450.907 0.245 0.245
Rockingham South
Chelmsford Place MHS4 MHS3 | CONC| 250 533 5114 56.65 3.81 0.116 1.500 3.706 20 74 24,457 4277 | 16.496 104.602 121.097 0.004 0116 | 0.004 OK
Chelmsford Place MHS3 MHS2 _|CONC| 250 51.08 48.42 65.4 4.06 0.120 1.656 4.093 20 82 27.011 4266 | 18218 115.239 133457 0,004 0120 | 0004 | OK
Chelimsford Place MHS2 MHS] CONC| 250 48.26 46,44 585 328 0.108 2211 5.464 20 109 36.062 4233 | 24323 152.646 176.969 0.005 0108 | 0.005 | OK
Woodbury Drive 119572 MH7587 MH7589 | CONC| 250 45616 | 40959 | 91118 5.11 0.134 4448 10.992 20 220 72545 | 4133 | 48930 | 299815 | 348745 0.010 0134 | 0010 | OK |
Woodbury Drive 119368 MH7589 MH7592 | CONC| 250 40615 | 40.051 | 8338 6.76 0.155 4.625 11.428 20 229 75.426 4126 | 50873 311.232 362.105 0.010 0.155 | 0.010 | OK
|Woodbury Drive 119575 MH7592 MH7594 AC 250 37250 | 32.193 | B80.246 6.30 0.149 5.344 13.205 20 264 87.152 4.102 | 58782 357456 416237 0.012 0.149 | 0.012 oK
Woodbury Drive 19577 MH7594 MH7602 AC 250 31919 | 23.863 | 68999 11.68 0.203 13.775 34.039 20 681 224658 | 3901 | 151.526 876.501 1028.027 0.030 0203 | 0030 | OK
Woodbury Drive 19623 MH7602 MH7604 AC 250 22945 | 20275 | 31859 8.38 0.172 16.036 39.625 20 793 261527 | 3863 | 176394 | 1010.241 1186.635 0.034 0172 | 003 | OK
Woodbury Drive 23813 MH7604 MHT614 AC 250 17596 | 12332 | 57.991 9.08 0.179 16.106 39.799 20 796 262670 | 3.862 | 177165 | 1014358 1191.523 0.034 0179 | 0034 | OK
Woodbury Drive 117949 MH7614 MH7616 | CONC| 250 12,107 | 11643 | 8319 5.58 0.140 16.437 40.616 20 812 268064 | 3.856 | 180.803 | 1033.760 1214.562 0.035 0.140 | 0.035 OK
Keamey Lake Road 115903 MH7616 MH7620 |CONC| 250 9.013 7.477 | 41517 3.70 0.114 16.801 41517 20 830 274010 | 3851 | 184.813 | 1055.106 1239.919 0.036 0114 | 0.036 OK
Keamey Lake Road 115905 MH7620 MH7622 | CONC| 250 7.468 6.605 | 66.284 1.30 0.068 17.508 43262 20 865 285529 | 3.840 | 192.583 | 1096.332 1288.915 0.037 0.068 | 0.037 OK
Keamey Lake Road 115907 MH7622 MH7630 | CONC| 250 6.511 5846 | 50.836 1.31 0.068 18.084 44.688 20 894 294.938 3.831 | 198.928 | 1129.884 1328.812 0.038 0.068 | 0.038 OK
Keamney Lake Road 115891 MH7630 MH7624 | CONC| 300 5.749 5364 | 39.002 0.99 0.096 18.324 45278 20 906 298.837 3827 | 201.559 | 1143.758 1345.316 0.039 0,096 | 0.039 OK
Kearney Lake Road 117698 MH7624 MH7625 | CONC| 300 4.639 4.572 8.321 0.81 0.087 18.455 45.603 20 912 300977 | 3.825 | 203.002 | 1151.363 1354.365 0.039 0087 | 0.039 OK
Keamey Lake Road 115894 MH7625 MH9621 |CONC| 750 33810 3429 | 61934 0.62 0.873 0873 | 0839 | OK
Keamey Lake Road 117458 MH9621 MH9623 CONC 750 3.399 3139 52.887 0,49 0.781 0781  0.839 notOK
Keamey Lake Road 117428 MH9623 MH9624 CONC 750 3.124 2957 31.006 0.54 0.817 0817 0839 notOK
Drainage Area| Drainage
Area No. (an) Area (ha)
1 2391 0.239
2 5769 0.577
3 7063 0,706
4 3646 0.365
5 3307 0.331
6 20813 2,081
7 77087 7.709
8 14723 1.472
9 7647 0.765
10 1766 0.177
11 7190 0.719
12 4724 0.472
13 2502 0.250
14 1794 0.179
15 701 0.070
16 5550 0.555
17 5814 0.581
18 14996 1.500
19 1566 0.157
20 239648 23.965
21 3464741 346.474
22 1312 0.1312
42 975086 97.5086
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Chelmsford Option 1.2: Addition of 20 persons/acre for Rockingham South | i |
. I ) o o S |
Pipe Capacity Design Flow Calculation Comparison
Tributary Area | Tributary Area |Population Density| axM (axM)+b | Q, Flow Q. Flow
Street PipelD [STARTMH| ENDMH | TYPE | DIA (mm)| oy Out (m)|Inv In (m) Length (m)| Slope (%)| Qc (m’/s) (ha) {acres) {persons/acre) Total Persons | a (m"’/daj) M b (m*/day) (m’/day) (mj/day) (m’/sec) Qc (m’/s)| (m'fsec) | Check
QW Park Area 346.474 856.156 20 17123 5650631 2,720 | 3811.215 15371,538 19182.753 0.5535 0.555
Clayton Park Area 97.509 240.949 30 7228 2385,395 3.093 1072595 7378.312 8450.907 0.245 0.245
Rockingham South 24973 61.710 20 1234 407.286 3,739 274.705 1522.932 1797.636 0.052 0.052
Chelmsford Place MHS4 MHS3 CONC 250 533 51.14 56,65 3381 0.116 1.500 3.706 20 74 24,457 4.277 16.496 104,602 121.097 0.056 0.116 0.056 OK
Chelmsford Place MIHS3 MHS2 CONC 250 51.08 48.42 65.4 4.06 0.120 1.656 4.093 20 82 27.011 4.266 18.218 115.239 133.457 0.056 0.120 0.056 OK
Chelmsford Place MHS2 MHS1 CONC 250 48.26 46.44 58.5 328 0.108 2.211 5.464 20 109 36.062 4.233 24.323 152,646 176.969 0.057 0.108 0.057 OK
Woodbury Drive 119572 MH7587 MH7589 CONC 250 45.616 40,959 91.118 5.11 0.134 4,448 10.992 20 220 72.545 4.133 48.930 299.815 348.745 0.062 0.134 0.062 OK
‘Woodbury Drive 119368 MH7589 MH7592 CONC 250 40.615 40.051 8.338 6.76 0.155 4.625 11,428 20 229 75.426 4.126 50.873 311.232 362.105 0.062 0.155 0.062 OK
Woodbury Drive 119575 MH7592 MH7594 AC 250 37.250 32,193 80.246 6.30 0.149 5.344 13.205 20 264 87.152 4.102 58.782 357456 416.237 0.064 0.149 0.064 OK
Woodbury Drive 119577 MH7594 MH7602 AC 250 31919 23.863 68.999 11.68 0.203 13.775 34.039 20 681 224.658 3.901 151.526 876.501 1028.027 0.082 0.203 0.082 OK
‘Woodbury Drive 119623 MH7602 MH7604 AC 250 22.945 20,275 31.859 8.38 0.172 16.036 39.625 20 793 261.527 3.863 176.394 1010.241 1186.635 0.086 0.172 0.086 OK
Woodbury Drive 123813 MH7604 MH7614 AC 250 17.596 12.332 57.991 9,08 0.179 16.106 39.799 20 796 262.670 3.862 177.165 1014.358 1191.523 0.086 0.179 0.086 OK
Woeodbury Drive 117949 MH7614 MH7616 CONC 250 12.107 11.643 8.319 5.58 0.140 16,437 40.616 20 812 268.064 3.856 180.803 1033.760 1214.562 0.087 0.140 0.087 OK
Keamney Lake Road 115903 MH7616 MH7620 CONC 250 9.013 7477 41.517 3,70 0.114 16.801 41517 20 830 274,010 3.851 184.813 1055.106 1239919 0.088 0.114 0.088 OK
Keamey Lake Road 115905 MH7620 MH7622 CONC 250 7.468 6.605 66.284 130 0.068 17.508 43.262 20 865 285.529 3.840 192,583 1096.332 1288.915 0.089 0.068 0,089  not OK
Keamey Lake Road 115907 MH7622 MH7630 CONC 250 6.511 5.846 50,836 1.31 0.068 18.084 44,688 20 894 294,938 3.831 198.928 1129.884 1328.812 0.090 0.068 0.090 notOK
Keamey LakeRoad | 115891 | MH7630 | MH7624 |CONC| 300 5749 | 5364 | 39002 | 099 0,096 18324 | 45278 20 | 906 | 298837 | 3.827 | 201559 | 1143758 | 1345316 | 0.091 009 | 0091 | OK
Keamey Lake Road 117698 MH7624 MH7625 CONC 300 4.639 3.840 7.606 081 0.087 18.455 45,603 20 912 300.977 3.825 203.002 1151,363 1354.365 0.091 0.087 0.091  not OK
Keamey Lake Road 115894 MH7625 MH%621 CONC 750 3.810 3.429 61.934 0.62 0873 0.873 0891 notOK
Keamey Lake Road 117458 MH9621 MH9623 CONC 750 3.399 3.139 52.887 0.49 0.781 0.781 0.891  not OK
Keamey Lake Road 117428 MH9623 MH9624 CONC 750 3.124 2.957 31.006 0.54 0817 0.817 0891 notOK
Drainage Area Drainage
Area No, (m?) Area (ha)
1 2391 0.23%
2 5769 0.577
3 7063 0.706
4 3646 0.365
S 3307 0.331
6 20813 2.081
7 77087 7.709
8 14723 1.472
9 7647 0.765
10 1766 0.177
11 7190 0.719
12 4724 0.472
13 2502 0.250
14 1794 0,179
15 701 0.070
16 5550 0.555
17 5814 0.581
18 14996 1.500
19 1566 0.157
20 239648 23.965
21 3464741 346.474
2 1312 0.1312
2 975086 97.5086




Chelmsford Option 1.3: Addition of 38.12 persons/ncre for Ro nm South | %
Pipe Capacity ) Design Flow Calculati & Comparison
Tributary|  Population
Tributary| Area Density Total axM (ax M)tb | Q, Flow Q, Flow
Street Pipe ID START MH|END MH! TYPE IDIA {mm]Inv Out ()| Inv In (m) | Length (m}| Slope (%) | Qc (m*/s) Area (ha)| (acres) | (persons/acre) | Persons | a (m"/day) M b(m'/day) | (n'/day) (m'/day) | (m'/sec) Qc (m*/s)| (m'/sec) | Check
Clayton Park Area 346,474 | 856.156 20 17123 | 5650631 | 2.720 | 3811,215 | 15371.538 | 19182.753 | 0.555 0.555
Clayton Park Area 97.509 | 240.949 30 7228 2385395 | 3.093 1072.595 | 7378.312 8450.907 0.245 0.245
Rockingham South | B __ 24973 | 61710 38.12 2352 | 776287 | 3.530 | 274705 | 2740240 | 3014.944 | 0.087 0.087
Chelmsford Place MHS4 MHS3 | CONC 250 533 51.14 56.65 381 0.116 1.500 3,706 20 74 24.457 4.277 16.496 104.602 121.097 0.091 0.116 0.091 OK
Chelmsford Place MHS3 MHS2 | CONC 250 51.08 48.42 654 4.06 0.120 1.656 4,093 20 82 27.011 4.266 18.218 115.239 133,457 0.091 0.120 0.091 OK
Chelmsford Place MHS2 MHS1 [ CONC 250 48.26 46.44 58.5 328 0.108 2.211 5.464 20 109 36.062 4233 24.323 152.646 176.969 0.092 0.108 0.092 OK
Woodbury Drive 119572 MH7587 | MH7589| CONC 250 45616 40.959 91.118 5.1 0.134 4.448 10.992 20 220 72.545 4.133 48.930 299.815 348.745 0.097 0.134 0.097 OK
'Woodbury Drive 119368 | MH7589 |MH7592| CONC 250 40.615 40.051 8.338 6.76 0.155 4.625 11428 20 229 75.426 4,126 50.873 311232 | 362,105 | 0.098 | 0.155 0.098 OK
Woodbury Drive 119575 MH7592 |MH7594| AC 250 37.250 32.193 80.246 6.30 0,149 5.344 13.205 20 264 87.152 4.102 58.782 357.456 416237 0.099 0.149 0.099 OK
Woodbury Drive 119577 MH7594 | MH7602| AC 250 31.919 23.863 68.999 11.68 0.203 13.775 | 34.039 20 681 224.658 3,901 151.526 876.501 1028.027 0,117 0.203 0.117 OK
Woodbury Drive 119623 MH7602 | MH7604| AC 250 22.945 20.275 31.859 8.38 0.172 16.036 | 39.625 20 793 261.527 3.863 176.394 1010.241 1186.635 0.122 0.172 0.122 OK
Woodbury Drive 123813 MH7604 [MH7614| AC 250 17.596 12,332 57991 9.08 0.179 16.106 | 39.799 20 796 262.670 3.862 177.165 1014.358 1191.523 0.122 0.179 0.122 OK
Woodbury Drive 117949 MH7614 |MHT7616] CONC 250 12,107 11.643 8.319 5.58 0.140 16.437 | 40616 20 812 268.064 3856 180.803 1033,760 1214.562 0.122 0.140 0.122 OK
Keamey Lake Road 115903 MH7616 MH7620 CONC 250 9.013 7.477 41.517 370 0.114 16.801  41.517 20 830 274.010 3.851 184,813 1055.106 1239.919 0.123 0.114 0.123  notOK
Keamey Lake Road 115905 MH7620 MH7622 CONC 250 7.468 6,605 66,284 1.30 0.068 17.508  43.262 20 865 285.529 3.840 192,583 1096.332 1288.915 0.125 0.068 0.125 notOK
Keamney Lake Road 115907 MH7622 MH7630 CONC 250 6.511 5.846 50.836 131 0.068 18.084  44.688 20 894 294.938 3,831 198,928 1129.884 1328.812 0.126 0.068 0.126  notOK
Keamey Lake Road 115891 MH7630 MH7624 CONC 300 5.749 5.364 39.002 0.99 0.096 18.324 45,278 20 906 298.837 3,827 201.559 1143.758 1345.316 0.126 0.096 0.126 notOK
Keamney Lake Road 117698 MH7624 MHT7625 CONC 300 4.639 3.840 7.606 0.81 0,087 18.455 45,603 20 912 300,977 3,825 203.002 1151.363 1354.365 0.126 0.087 0.126  notOK
Kearney Lake Road 115894 MH7625 MH9621 CONC 750 3.810 3.429 61.934 0.62 0.873 0.873 0.926 not OK
Keamey Lake Road 117458 MH9621 MH9623 CONC 750 3.399 3.139 52,887 0.49 0.781 0.781 0926 mnotOK
Keamey Lake Road 117428 MH9623 MH9624 CONC 750 3124 2.957 31,006 0.54 0.817 0.817 0926 notOK
Drainage Area| Drainage
Area No. (mz) Area (ha)

1 2391 0.239

2 5769 0.577

3 7063 0.706

4 3646 0.365

5 3307 0.331

6 20813 2.081

7 77087 7.709

8 14723 1.472

9 7647 0,765

10 1766 0.177

11 7190 0.719

12 4724 0.472

13 2502 0.250

t4 1794 0.179

15 701 0.070

16 5550 0.558

17 5814 0.581

18 14996 1.500

19 1566 0.157

20 239648 23.965

21 3464741 | 346.474 B =
0 o 0.1312 —— ) i — - o

a2 975086 97.5086 a




Tremont Option 2.1: Existing Conditions: Prior to adding development % Ir }
Pipe Capacity Design Flow Calculation Comparison
Population
Tributary| Tributary Density Total axM (axM)+b | Q, Flow Q, Flow

Street Pipe D |START MH|END MH| TYPE |DIA (mun]Inv Out (m)| Inv In (m) | Length (m)| Slope (%) | Qc (m™/s) Area (ha)| Area (acres) | (persons/acre) | Persons |a(m'/day)| M |b(m¥day)| (m'day) | (m¥day) | an¥sec) Qc (ms)| (m¥sec) | Check
Rockingham South
Tremont Drive 116978 MH9104 | MH9105| CONC | 250 66.748 63.118 32.049 11.326 0.200 1.335 3.298 20 66 21.768 | 42890 | 14.682 | 93.357 108.039 | 0.003 0200 | 0.003 OK
Tremont Drive 116973 MH9105 |MH9106] CONC | 250 63.118 54.901 53.626 15323 0.233 1.914 4.730 20 95 31215 | 4250 | 21.054 | 132.668 | 153.722 | 0.004 0233 | 0.004 OK
Tremont Drive 116964 MH9106 | MH9107| CONC | 250 54.760 46.159 58.014 14.826 0.229 2.499 6.175 20 124 40758 | 4217 | 27.490 | 171889 | 199379 | 0.006 0229 | 0.006 OK
Tremont Drive 116937 MH9107 |MH9109| CONC | 250 46.016 38.313 51.189 15.048 0.231 3.004 | 7422 20 | 148 48.987 | 4.192 | 33.041 | 205379 | 238419 | 0.007 0231 | 0.007 OK
Tremont Drive 116728 MH9109 |MH9110| CONC | 250 37.746 33.138 51.932 8.873 0.177 3.932 9.717 20 194 64.132 | 4.153 | 43255 | 266311 | 309.566 | 0.009 0.177 | 0.009 OK
T Drive 116716 MH9110 |MH9111| CONC | 250 33.071 26.978 79.179 7.695 0.165 4.509 11.141 20 223 73.532 | 4131 | 49596 | 303.729 | 353325 | 0.010 0.165 | 0.010 OK
Tremont Drive 115947 MH9111 |MH9112| CONC | 250 26.932 23.509 35.155 9.737 0.186 4.956 12.246 20 245 80.821 | 4.115 | 54512 | 332.540 | 387.060 | 0.011 0.186 | 0.011 OK
Tremont Drive 115950 MH9113 |MH9114| CONC | 250 16,441 14.399 28.751 7.102 0.158 6.744 16.664 20 333 109.979 | 4.059 | 74.179 | 446360 | 520538 | 0.015 0.158 | 0.015 OK
Tremont Drive 116436 MH9114 |MH9115| CONC | 250 14.399 11.384 45.936 6.564 0.152 7.065 17.458 20 349 115224 | 4.050 | 77.716 | 466.602 | 544318 | 0.016 0.152 | 0.016 OK
Tremont Drive 115951 MH9115 |MH9178| CONC | 250 11.375 9.193 39.881 5.471 0.139 7.506 18.549 20 371 122422 | 4.037 | 82570 | 494275 | 576.846 | 0.017 0.139 | 0017 OK

Drainage Area Drainage

Area No. (m") Area (ha)

20 239648 23.965

22 13347 1.335

23 5793 0.579

24 5851 0.585

25 5046 0.505

26 9286 0.929

27 5764 0.576

28 4469 0.447

29 9074 0.907

30 8805 0.881

31 3216 0.322

32 4413 0.441




Tremont Option 2.2: Addition of 20 persons/acre for Rockingham South | L
Pipe Capacity Design Flow Calculation Comparison
Tributary| Population
Tributary| Area Density Total a b axM (axM)+b | Q, Flow Q. Flow
Street Pipe ID START MH | ENDMH| TYPE [DIA (mm] Inv Out (m)| Inv In (m) | Length (m)| Slope (%)| Qc (n*s) Area (ha)| (acres) | (persons/acre) | Persons | (m'/day)| M | (mYday)| (m/day) | (mYday) | (m’sec) Qc (m’/s)| (m¥sec) | Check
Rockingham South 24,973 | 61.710 20 1234 | 407.286 | 3.739 |274.705| 1522932 | 1797.636 0.052 0.052
Tremont Drive 116978 MH9104 | MH9105 | CONC 250 66.748 63.118 32.049 11.326 0.200 1.335 3.298 20 66 21.768 | 4.289 | 14.682 | 93.357 108.039 0.055 0.200 0.055 OK
Tremont Drive 116973 MH9105 | MH9106 | CONC 250 63.118 54.901 53,626 15.323 0.233 1.914 | 4.730 20 95 31.215 | 4250 | 21.054 | 132.668 153.722 0.056 0.233 0.056 OK
Tremont Drive 116964 MH9106 | MH9107 | CONC 250 54,760 46.159 58.014 14.826 0.229 2.499 6.175 20 124 40,758 | 4.217 | 27.490 | 171.889 199.379 0.058 0.229 0.058 OK
Tremont Drive 116937 MH9107 | MH9109 | CONC 250 46.016 38,313 51.189 15.048 0.231 3.004 | 7.422 20 148 48.987 | 4.192 | 33.041 | 205379 238.419 0.059 0.231 0.059 OK
Tremont Drive 116728 MH9109 | MH9110 | CONC 250 37.746 33.138 51.932 8.873 0.177 3.932 9.717 20 194 64.132 | 4.153 | 43.255 | 266.311 309.566 0.061 0.177 0.061 OK
Tremont Drive 116716 MH9110 | MH9111 | CONC 250 33.071 26.978 79.179 7.695 0.165 4.509 | 11.141 20 223 73.532 | 4.131 | 49.596 | 303.729 353.325 0.062 0.165 0.062 OK
Tremont Drive 115947 MH9111 | MH9112 | CONC 250 26.932 23.509 35,155 9.737 0.186 4.956 | 12.246 20 245 80.821 | 4.115 | 54,512 | 332.549 387.060 0.063 0.186 | 0.063 OK
Tremont Drive 115950 MH9113 | MH9114 | CONC 250 16.441 14.399 28.751 7.102 0.158 6.744 | 16.664 20 333 109.979 | 4.059 | 74.179 | 446.360 520.538 0.067 0.158 0.067 0K
Tremont Drive 116436 MH9114 | MH9115 | CONC 250 14.399 11.384 45.936 6.564 0.152 7.065 | 17.458 20 349 115.224 | 4.050 | 77.716 | 466.602 544.318 0.068 0.152 0.068 OK
T Drive 115951 MH9115 | MH9178 | CONC 250 11.375 9.193 39.881 5.471 0.139 7.506 | 18.549 20 n 122.422 | 4.037 | 82.570 | 494.275 576.846 0.069 0.139 0.069 OK
Drainage Area | Drainage
Area No. (mz) Area (ha)
20 239648 23.965
22 13347 1.335
23 5793 0.579
24 5851 0.585
25 5046 0.505
26 9286 0.929
27 5764 0.576
28 4469 0.447
29 9074 0.907
30 8805 0.881
31 3216 0.322
32 4413 0.441




Tremont Option 2.3: Addition of 38.12 persons/acre for Rockingham Soutt

Pipe Capacity Design Flow Caleulation Comparison
Tributary| Population
Tributary| Area Density Total a b axM (axM)+b | Q, Flow Q, Flow
Street Pipe ID START MH| END MH| TYPE |DIA (mm)| Inv Out(m) | Inv In (m)| Length (m)| Slope (%)| Qc (m’/s) Area (ha)| (acres) | (persons/acre) | Persons (mJ/day) M ( m3/day) (m3/day) (m3/day) (mJ/sec) Qc (mjls) (m]/sec) Check
Rockingham South 24.973 | 61.710 38.12 2352 | 776.287 | 3.530 | 274.705 | 2740.240 | 3014.944 0.087 0.087
Tremont Drive 116978 MH9104 | MH9105 | CONC 250 66.748 63.118 32.049 11326 | 0.200 | 1335 3.298 20 66 | 21.768 | 4.289 | 14.682 93.357 108.039 0.090 0.200 0.090 OK
Tremont Drive 116973 MH9105 | MH9106 | CONC 250 63.118 54.901 53.626 15,323 0.233 1914 4.730 20 95 31215 | 4250 | 21.054 | 132.668 153.722 0.092 0.233 0.092 OK
Tremont Drive 116964 MH9106 | MH9107 | CONC 250 54.760 46.159 58.014 14.826 0.229 2.499 6.175 20 124 40.758 | 4.217 | 27.490 | 171.889 199.379 0.093 0.229 0.093 OK
Tremont Drive 116937 MH9107 | MH9109 | CONC 250 46.016 38.313 51.189 15.048 0.231 3.004 7.422 20 148 48987 | 4.192 | 33.041 | 205379 238419 0.094 0.231 0.094 OK
Tremont Drive 116728 MH9109 | MH9110 | CONC 250 37.746 33.138 51.932 8.873 0.177 3.932 9.717 20 194 64.132 | 4.153 | 43.255 | 266.311 309.566 0.096 0.177 0.096 OK
Tremont Drive 116716 MH9110 | MH9111 | CONC 250 33.071 26.978 79.179 7.695 0.165 4.509 | 11.141 20 223 73.532 | 4.131 | 49.596 | 303.729 353.325 0.097 0.165 0.097 OK
T mt Drive 115947 MH9111 | MH9112 | CONC 250 26.932 23.509 35.155 9.737 0.186 4.956 | 12.246 20 245 80.821 | 4.115 | S4.512 | 332.549 387.060 0.098 0.186 0.098 OK
Tremont Drive: 115950 MH9113 | MH9114 | CONC 250 16.441 14.399 28.751 7.102 0.158 6.744 | 16.664 20 333 109.979 | 4.059 | 74.179 | 446.360 520.538 0.102 0.158 0.102 OK
Tremont Drive 116436 MH9114 | MH9115 | CONC 250 14.399 11,384 45.936 6.564 0.152 7.065 | 17.458 20 349 115224 | 4.050 | 77.716 | 466.602 544318 0.103 0.152 0.103 OK
Tremont Drive 115951 MH9115 | MHY9178 | CONC 250 11.375 9.193 39.881 5.471 0.139 7.506 | 18.549 20 371 122.422 | 4.037 | 82.570 | 494.275 576.846 0.104 0.139 0.104 OK
Drainage Area | Draina ge
Area No. (mz) Area (ha

20 239648 23.965

22 13347 1.335

23 5793 0.579

24 5851 0.585

25 5046 0.505

26 9286 0.929

27 5764 0.576

28 4469 0.447

29 9074 0.907

30 8805 0.881

31 3216 0.322

32 4413 0.441




Cascade/Torrington Option 3.1: Existing Conditions: Prior to adding developmen

| | I
Pipe Capacity Design Flow Calculation Comparison

Trbutary| Population

Tributary| Area Density Total a b axM |(axM)+b| Q, Flow Q, Flow
Street Pipe ID START MH |END MH| TYPE |DIA (mm] Inv Qut (i) |Inv In (m}] Length (m) | Slope (%)| Qc (m3/s) Area (ha)| (acres) | (persons/acre) | Persons (ms/day) M (1n3/day) (mj/day) (m"‘/day) (1n3/sec) Qc (m]/s) (m3/sec) Check

Torrington Drive 115709 MH9239 | MH9236| CONC 250 44.028 36.936 58.682 12.085 0207 1.335 3.298 20 66 21.768 | 4.289 | 14.682 | 93.357 | 108.039 | 0.003 0.207 0.003 OK
Torrington Drive 115706 MH9236 | MH7633| AC 250 37.051 33.924 91.963 3.400 0.110 1914 4.730 20 95 31.215 | 4250 | 21.054 | 132,668 | 153.722 | 0.004 0.110 0.004 OK
Torrington Drive | 115704 | MH7633 |MH7636| AC 250 33.879 33.177 22615 | 3.104 | 0.105 2499 | 6.175 20 124 | 40.758 | 4217 | 27.490 | 171.889 | 199.379 | 0.006 0.105 | 0006 | OK
Cascade Drive 115700 MH7636 | MH9240| CONC 250 31.016 27.502 60.610 5.798 0.143 3.004 7.422 20 148 48987 | 4.192 | 33.041 | 205.379 | 238419 | 0.007 0.143 0.007 OK
Cascade Drive 116154 MH9240 | MH9241| CONC 250 24.149 23.528 34.201 1.816 0.080 3.932 9.717 20 194 64.132 | 4.153 | 43.255 | 266.311 | 309.566 | 0.009 0.080 0.009 OK
Cascade Drive 115698 MH9241 MH9242| CONC 250 19.842 18.194 37.812 4.358 0.124 3.174 7.843 20 157 51,765 | 4.185 | 34914 | 216.618 | 251.532 | 0.007 0.124 0.007 OK
Cascade Drive 115696 MH9242 | MH9243| CONC 250 15.734 13.375 49.963 4.721 0.129 4.509 | 11.141 20 223 73.532 | 4.131 | 49.596 | 303.729 | 353.325 | 0.010 0.129 0.010 OK
Cascade Drive 115693 MH9243 | MH9244| CONC 250 12.396 9.577 60.811 4.636 0.128 4956 | 12.246 20 245 80.821 | 4.115 | 54.512 | 332.549 | 387.060 | 0.011 0.128 0.011 OK
Cascade Drive 115690 MH9244 | MH9245| CONC 250 9.248 -999.000| 42.954 5.545 | 13.702 20 274 90.432 | 4.095 | 60.994 | 370.313 | 431.307 | 0.012 0.012 OK
Cascade Drive 115684 MH9245 | MH9191| CONC 250 -999.000 6.218 17.920 5.545 | 13.702 20 274 90.432 | 4.095 | 60.994 | 370.313 | 431.307 | 0.012 0.012 OK

Drainage Area

Drainage Area

Area No (mz) (ha)
20 239648 23.965
33 13347 1.335
34 5793 0.579
35 5851 0.585
36 5046 0.505
37 9286 0.929
38 5764 0.576
39 4469 0.447
40 5893 0.589
41 8805 0.881




Cascade/Torrington Option 3.2: Addition of 20 persons/acre for Rockingham South } I %
Pipe Capacity Design Flow Calculation Comparison
Tributary| Population
Tributary | Area Density Total a b axM | (axM)+b | Q, Flow Q, Flow
Street Pipe ID _ |START MHEND MH| TYPE |DIA (mm| Inv Out(m) | Inv In (m) | Length (m) | Slope (%)l Qc (m'/s) Area (ha) | (acres) | (persons/acre) | Persons | (m*/day) M (mS/day) (mj/day) (n’/day) | (m¥/sec) Qc (m'/s)| (m¥sec) | Check
Rockingham South 24.973 61.710 20 1234 | 407.286 | 3.739 | 274.705 | 1522.932 | 1797.636 0.052 0.052
Torrington Drive 115709 MH9239 |MH9236| CONC 250 44,028 36.936 58.682 12.085 0.207 1.335 3.298 20 66 21.768 | 4.289 14,682 93.357 108.039 0.055 0.207 0.055 OK
Torrington Drive 115706 MH9236 |MH7633 AC 250 37.051 33.924 91.963 3.400 0.110 1.914 4.730 20 95 31,215 | 4.250 | 21.054 | 132.668 153.722 0.056 0.110 0,056 OK
Tortington Drive 115704 MH7633 [MH7636| AC 250 33.879 33.177 22.615 3.104 0.105 2.499 6.175 20 124 40.758 | 4217 | 27.490 | 171.889 199.379 0.058 0.105 0.058 OK
Cascade Drive 115700 MH7636 |MH9240] CONC 250 31.016 27.502 60.610 5.798 0.143 3.004 7.422 20 148 48.987 4.192 | 33.041 | 205.379 238.419 0.059 0.143 0.059 OK
Cascade Drive 116154 MH9240 {MH9241| CONC 250 24.149 23.528 34.201 1.816 0.080 3.932 9.717 20 194 64.132 | 4.153 | 43.255 | 266.311 309.566 0.061 0.080 0.061 OK
Cascade Drive 115698 MH9241 |MH9242| CONC 250 19.842 18.194 37.812 4.358 0.124 3.174 7.843 20 157 51,765 | 4.185 | 34.914 | 216.618 251.532 0.059 0.124 0.059 OK
CascadeDrive | 115696 | MH9242 |MH9243| CONC | 250 15.734 13375 | 49963 | 4721 | 0.129 4509 [ 11141 | 20 [ 223 | 73.532 | 4.131 | 49.59 | 303.729 | 353325 | 0.062 0.129 | 0062 | OK
Cascade Drive 115693 MH9243 |[MH9244| CONC 250 12,396 9.577 60.811 4.636 0.128 4.956 12.246 20 245 80.821 4115 | 54.512 | 332.549 387.060 0,063 0.128 0.063 OK
Cascade Drive 115690 MH9244 |MH9245| CONC 250 9.248 -999.000 42,954 5.545 13.702 20 274 90.432 | 4.095 | 60.994 | 370.313 431.307 0.064 0.064 OK
Cascade Drive 115684 MH9245 |[MH9191| CONC 250 -999.000 6.218 17.920 5.545 13.702 20 274 90.432 | 4.095 | 60.994 | 370313 431.307 0.064 0.064 OK
= . S Y .
Drainage Area Drainage
Area No. (m®) Area (ha)

20 239648 23.965

i3 13347 1.335

34 5793 0.579

35 5851 0.585

36 5046 0.505

37 9286 0.929

38 5764 0.576

39 4469 0.447

40 5893 0.589

41 8805 0.881




Cascade/Torrington Option 3.3: Addition of 38.12 persons/acre for Rockingham South E |
Pipe Capacity Design Flow Caleulation Comparison
Tributary|  Population
Tributary| Areca Density Total i b axM | (axM)+b | Q, Flow Q, Flow
Street Pipe 1D START MH|END MH| TYPE |DIA (mm] Inv Out (m)| Inv In (m} | Length (m}| Slope (%)| Qc (m]/s) Area (ha)| (acres) | (persons/acre) | Persons (m"/day) M (m]/day) (m3/day) (m“/day) (m'/sec) Qc (m'/s) (m3/sec) Check
Rockingham South 24973 | 61.710 38.12 2352 | 776.287 | 3.530 | 274.705 | 2740.240 | 3014.944 | 0.087 0.087
Torrington Drive 115709 MH9239 |MH9236| CONC 250 44.028 36.936 58.682 12.085 0.207 1.335 3.298 20 66 21.768 | 4.289 | 14.682 93.357 108.039 0.090 0.207 0.090 OK
Torrington Drive 115706 MH9236 |MH7633| AC 250 37.051 33.924 91.963 3.400 0.110 1.914 4.730 20 95 31.215 | 4250 | 21.054 | 132.668 153.722 0.092 0.110 0.092 OK
Torrington Drive 115704 MH7633 |MH7636| AC 250 33.879 33.177 22,615 3.104 0.105 2.499 6.175 20 124 40.758 | 4.217 | 27.490 | 171,889 199.379 0.093 0.105 0.093 OK
Cascade Drive 115700 MH7636 |MH9240| CONC 250 31.016 27.502 60.610 5.798 0.143 3.004 7.422 20 148 48.987 | 4.192 | 33.041 | 205.379 238.419 0.094 0.143 0.094 OK
Cascade Drive 116154 MH9240 MH9241 CONC 250 24.149 23.528 34.201 1.816 0.080 3.932 9.717 20 194 64,132 4153  43.255  266.311 309.566 0.096 0.080 0.096  not OK
Cascade Drive 115698 MH9241 |MH9242| CONC 250 19.842 18.194 37.812 4.358 0.124 3.174 7.843 20 157 51.765 | 4.185 | 34.914 | 216.618 251.532 0.095 0.124 0.095 OK
Cascade Drive | 115696 MH9242 |MH9243| CONC 250 (15734 | 13.375 49.963 4.721 0.129 4509 | 11141 | 20 | 223 73.532 | 4.131 | 49.596 | 303.729 353325 | 0.097 0.129 0.097 OK
Cascade Drive 115693 MH9243 |MH9244| CONC 250 12.396 9.577 60.811 4.636 0.128 4.956 | 12.246 20 245 80.821 | 4.115 | 54.512 | 332.549 387.060 0.098 0.128 0.098 OK
Cascade Drive 115690 MH9244 |MH9245| CONC 250 9.248 -999.000 42.954 5.545 | 13.702 20 274 90.432 | 4.095 | 60.994 | 370313 431.307 0.100 0.100 OK
Cascade Drive 115684 MH9245 |MH9191| CONC 250 -999.000 6.218 17.920 5.545 13.702 20 274 90.432 4.095 60.994 | 370.313 431.307 0.100 0.100 OK
Drainage Area | Drainage
Arca No. (m?) Area (ha)
20 239648 23.965
33 13347 1.335
34 5793 0.579
35 5851 0.585
36 5046 0.505
37 9286 0.929
33 5764 0.576
39 4469 0.447
40 5893 0.589
41 8805 0.881
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Stantec

WETLAND ALTERATION PROPOSAL ROCKINGHAM SOUTH RESIDENTIAL
DEVELOPMENT

1.0 Introduction

W. M. Fares Group (W. M. Fares; the Proponent) proposes to develop a property located in
Halifax, Nova Scotia (Figure 1, Appendix A). The Project is named Rockingham South, and is
approximately 22.3 hectares (ha) in size.

11 APPLICATION CONTACT INFORMATION

Name of the Proponent: W. M. Fares

Postal Address: 480 Park Drive, Suite 205
Halifax, NS B3S 1P9

Tel.: (902) 457-6676

Fax: (902) 457-4686

This report provides information to support a wetland alteration proposal for unavoidable
impacts resulting from a residential development. W. M. Fares has retained Stantec Consulting
Ltd (Stantec) to assess the wetlands, and review, interpret and report this data to support an
application for a Wetland Alteration Approval. Field investigations determined the presence of
23 wetlands within the development area. After a site design process intended to minimize
impacts to wetlands, the current proposal involves alteration to 19 of the identified wetlands,
which will cause 1.48 ha of disturbed wetland area to accommodate the development. Four
wetlands have been preserved in the site planning process to preserve green space and
ecological values.

This report follows the requirements for a Wetland Alteration Approval specified by Nova Scotia
Environment (NSE) in the Operational Bulletin Respecting Alteration of Wetlands (2006), and is
consistent with the information requirements of A Proponent’s Guide to Wetland Conservation —
Draft for Consultation (Nova Scotia Environment, 2009). Section 2.0 of this report provides a
description of the local environment surrounding the wetlands. Section 3.0 provides a detailed
description of the wetlands and their hydrological, ecological, and social functions. Section 4.0
provides a detailed description of the Project alternatives, the proposed wetland alterations,
potential impacts to the wetlands and their functions, and opportunities to mitigate and
compensate for the Project impacts.

File: 121510469 1.1 October 2010






Stantec

WETLAND ALTERATION PROPOSAL ROCKINGHAM SOUTH RESIDENTIAL
DEVELOPMENT

2.0 Description of Local Environment

2.1 GEOLOGICAL SETTING

The local underlying bedrock is characterized as the Goldenville Formation, comprised of
sandstone turbidites and slate formed in the Cambrian Period, some 510 to 544 million years
ago. The bedrock is typically overlain by a thin, discontinuous veneer of glacial till. Shallow
bedrock is fractured and exposed in areas, and soils and surficial geology are frequently
confining and acidic. The topography, shallow bedrock, boulder-rich terrain, and clay-rich
surficial materials result in conditions that are highly favourable to the formation of many small
wetlands along drainage channels and in topographical depressions.

2.2 PROJECT LOCATION AND SURROUNDING LAND USE

The Project is located in Halifax Regional Municipality, Nova Scotia. The site is undeveloped
and situated between Dunbrack Street and the Bedford Highway. The property is surrounded
by roads and residential development, and Tremont Plateau Park is situated to the south-east of
the property. There are some green belt areas bordering and nearby the site, but the majority of
the surrounding land has been developed.

Site Name: Rockingham South

Civic/Street Address: 69 Tremont Drive

Community: Halifax

County: Halifax County

Property Identification: 00292730

Property Owner Sobeys Land Holdings Limited ( letter of authorization

from the property owner available on request)

1:50 000 Topographic Map #: MAP:11D12

File: 121510469 2.1 October 2010
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WETLAND ALTERATION PROPOSAL ROCKINGHAM SOUTH RESIDENTIAL
DEVELOPMENT

3.0 Wetland Descriptions

Stantec conducted a survey of the property for wetland habitat. Initial field surveys were
conducted by professional terrestrial ecologists in May, 2009. Wetlands found were delineated
to assess their size and locations. The survey determined the presence of 23 wetlands within
the Project boundary (Figure 1, Appendix A). Note that the wetlands are numbered up to 25, as
two areas of potential wetland habitat (Wetlands 11 and 16) were classed as non-wetland upon
further analysis. Functional assessments of the wetlands proposed for alteration were
completed by terrestrial ecologists in June, July, and August, 2010.

For wetlands that are directly impacted by the development, inventories of vascular plants and
animals encountered in the wetlands were completed in June and July 2010. The results from
these inventories are presented in the following sections. The functional assessments collected
a variety of information about the impacted wetlands, including: wetland classification and a
description of hydrology; substrate type; any evidence of anthropogenic use of the wetland; and
any evidence of impact to the wetland as a result of anthropogenic activities.

Additional information was gained through topographic maps, bedrock and surficial geology
maps, and land use maps. These studies were conducted by professional terrestrial ecologists
and wetland scientists, who are experienced in wetland classification, characterization and
delineation.

3.1 WETLAND LOCATION, SIZE AND TYPE

The locations and approximate sizes of the 23 wetlands are dispersed across the property and
are shown in Figure 1, Appendix A. The wetland types and sizes are described in Table 3.1.

Table 3.1 Approximate Sizes and Types of Wetlands Found Within the Site

We;nlljand Wetland type Approxrggt(e;\;\)/etland
1 Deciduous treed basin swamp 0.02
2 Graminoid basin spring marsh 0.03
3 Mixed treed basin swamp / Low shrub basin swamp 0.95
4 Graminoid basin marsh 0.04
5 Submerged aquatic s_hallow water wetland / Graminoid basin marsh / 0.11

Deciduous treed basin swamp
6 Graminoid basin marsh 0.03
7 Graminoid basin marsh 0.03
8 Graminoid basin fen-marsh / Deciduous treed basin swamp 0.12
9 Low shrub basin marsh 0.01
10 Tall shrub basin swamp 0.02
12 Deciduous treed riparian swamp 0.07
13 Deciduous treed drainageway swamp 0.08
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Table 3.1 Approximate Sizes and Types of Wetlands Found Within the Site

We;[gand ’ Wetland type Apprern;:t(eh\;\)/etland
14 Graminoid spring marsh / Graminoid stream marsh 0.17
15 Graminoid spring marsh 0.04
17 Deciduous treed swamp / Low shrub swamp 0.18
18 Graminoid basin marsh / Low shrub basin swamp 0.18
19 Graminoid basin marsh / Low shrub basin swamp 0.06
20 Graminoid spring fen / Tall shrub drainageway swamp 0.16
21 Graminoid basin marsh / Mixed treed basin swamp 0.04
22 Graminoid basin marsh 0.08
23 Low shrub basin swamp / Graminoid basin fen 0.26
o4 f((‘:rnaminoid spring marsh / Low shrub drainageway swamp / Moss slope 0.10
25 Low shrub basin swamp / Graminoid basin marsh 0.03

Many wetlands found were relatively small, with 15 less than 0.10 ha in size (Wetlands 1, 2, 4,
6,7,9,10, 12, 13, 15, 19, 21, 22, 24, and 25). Wetland 3 is the largest, at 0.95 ha. The
majority of wetlands are classed as either a swamp or marsh, and in many cases both. There
are also four fens and one shallow water wetland present on the Project site. There are 12
wetland complexes consisting of two or three classes of wetland. Further details about the
wetlands that will be affected by the development are described in Sections 3.3 to 3.10.

The status of these wetlands was confirmed using US Army Corps of Engineers (ACoE) protocols
(1987) which include confirmation of vegetation, soils, and hydrology both inside and outside
wetland boundaries. ACoE wetland protocols are the standard used throughout North America.

3.2 WATERSHED AND SUB-WATERSHED

The Project site is situated within the Nine Mile River watershed (1EJ) and sub-watershed

11D12_ 404 (NSGC and NSDNR). The watershed is also commonly referred to as the “Sackville
Watershed”. This sub-watershed discharges into the Bedford Basin.

3.3 HYDROLOGICAL AND HYDROGEOLOGICAL CHARACTER

The following is a description of the hydrology and potential hydrological and biogeochemical
functions and services provided by wetlands proposed to be altered.

Swamps and marshes are the most abundant wetlands throughout the Project area. Swamp
types include basin, riparian, and drainageway forms, as identified in the Canadian Wetland
Classification System (Warner and Rubec, 1997). Basin swamps (Wetlands 1, 3, 5, 8, 10, 18,
19, 21, 23 25) occur in topographically defined basins where the water is derived locally and by
drainage from other parts of the watershed. Wetland 12 is a riparian swamp, as it is situated
along a small stream. The water level of the wetland will fluctuate with high and low flows that
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occur within the steam. Drainageway swamps (Wetlands 13, 20, and 24) are found in confined
drainage ways or water tracks. Water movement is typically unilateral sheet flow, but
intermittent channels are often present and will flow during periods of high precipitation.

Surface water within the swamps was variable but generally low (< 5%) and confined to small
pools (approximately 1 m? or less), such as may be found at the base of trees and along
intermittent drainage channels. Sparsely vegetated concaved areas, water marks, water
stained leaves, and drainage patterns all indicate that the amount of surface water varies
throughout the year and is often much greater than was observed. Peat depths within the
swamps were generally 5- 20 cm towards their edges and 10-40 cm closer to their centers.

Marsh types include riparian, spring, and basin forms. A portion of Wetland 14 is a riparian
marsh, which is influenced by a watercourse in the south-western portion of the wetland. Spring
marshes (Wetlands 2, 14, 15, and 24) are characterized by drainageway tracks, channels or
small pools that have water sourced from groundwater discharges. Basin marshes (Wetlands 4,
5,6,7,8,9, 18, 19, 21, 22, and 25) are found in topographically defined depressions. As with
the swamps, there was common evidence of a fluctuating water level within the marshes.

There is one shallow water wetland located within Wetland 5. The shallow water wetland is
characterized by a permanent pool of water, confined by surrounding slopes and a non-
permeable underlying layer of either sediment or bedrock. Fens were also present, in the form
of basin, spring, and slope fens. Basin fens (Wetlands 8 and 23) are confined to a topographic
depression. The spring fen (Wetland 20) sources water from a groundwater discharge, while
the slope fen (Wetland 24) sources hydrology from seepage tracks.

The wetlands observed on site have various water sources. All wetlands receive water from
precipitation, and the majority of wetlands receive water from upslope runoff (in particular,
Wetlands 2, 7, 8, 10, 12, 13, 14, 15, 20, 21, and 22). Some receive inflow from ground water
sources (notably Wetlands 1, 2, 8, 12, 13, and 24), and a few have watercourse or ditching
inflow (Wetlands 12, 14, and 20). Some of the wetlands will be affected by subterranean flows
due to the bedrock type, which is predisposed to fissures that allow groundwater flow.
Therefore some of the wetlands will be also be providing groundwater recharge, particularly
those without obvious outflow channels (Wetlands 1, 9, 19, 20, 21, 22, 23, 24, and 25).

Wetlands found onsite are moderately important for the provision of hydrological and
biogeochemical functions. They contribute to surface water flow regulation by slowly releasing
their stored water during dry periods, thereby augmenting the flow of water to down slope areas.
However this function is limited by the surrounding residential and building infrastructure, which
will intercept this flow. The wetlands may help to reduce flooding by acting as a reservoir and
by slowing surface flow during periods of high precipitation. Although wetlands are known to be
quite efficient at removing sediment and metals from surface water, they are generally poor at
retaining hydrocarbons, sodium and chloride ions. Many of the wetlands may help improve
local water quality, though this is limited to their size and form. The majority of wetlands within
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the Project site are small, and therefore will have minimal hydrological functions individually, but
may provide beneficial hydrological services as a landscape.

3.4 DOMINANT VEGETATION IN THE WETLANDS

The Project area supports a number of wetland habitat types, which is likely due to their
anthropogenic disturbance over the last 30 years. The majority of the wetland types found on-
site are deciduous treed swamps, graminoid basin marshes, and low shrub swamps (Table 3.1).

Graminoid basin marshes (Wetlands 2, 4, 5, 6, 7, 18, 19, 21, 22, and 25) are the most abundant
type of wetland on the property. They are characterized by low and tall graminoids, and are
dominated by cottongrass bulrush (Scirpus cyperinus), broad-leaf cattail (Typha latifolia),
tussock sedge (Carex stricta), pointed broom sedge (Carex scoparia), soft rush (Juncus
effusus), and little prickly sedge (Carex echinata). Sphagnum mosses, rough-leaf goldenrod
(Solidago rugosa), and sensitive fern (Onoclea sensibilis) are also common ground cover
species in these wetlands.

There are a large number of low shrub swamps (Wetlands 3, 17, 18, 19, 23, 24, and 25)
present. They are characterized by low shrubs and young trees, and are dominated by rhodora
(Rhododendron canadense), narrow-leaved meadow-sweet (Spiraea alba), black huckleberry
(Gaylussacia baccata), mountain holly (Nemopanthus mucronatus), and young gray birch
(Betula populifolia). Sphagnum mosses and cinnamon fern (Osmunda cinnamomea) are
frequently the dominant ground cover species in these wetlands.

Deciduous treed swamps (Wetlands 1, 5, 8, 12, 13, and 17) are also common. These wetlands
are characterized by a tree canopy dominated by red maple (Acer rubrum), heart-leaved paper
birch (Betula cordifolia), paper birch (Betula papyrifera), quaking aspen (Populus tremuloides),
and red spruce (Picea rubens). These species also contribute to a moderately developed shrub
layer, along with speckled alder (Alnus incana), and Bebb's willow (Salix bebbiana). Cinnamon
fern (Osmunda cinnamomea) is the most abundant herbaceous species, though rough-leaf
goldenrod, American mannagrass (Glyceria grandis), cottongrass bulrush, a sedge (Carex
gynandra), interrupted fern (Osmunda claytoniana), New York fern (Thelypteris
noveboracensis), and soft rush are also prominent, and sphagnum moss coverage is extensive.
Mixed treed swamps were present in Wetlands 3 and 21, which had similar dominant vegetation
to the deciduous treed swamps, with the exception of balsam fir (Abies balsamea) being present
in the tree canopy.

The graminoid basin fen-marsh (Wetland 8) and graminoid basin fen (Wetland 23) are
characterized by low and tall graminoids, and in particular were dominated by cottongrass
bulrush, thread rush (Juncus filiformis), little prickly sedge, thread rush, brown beakrush
(Rhynchospora fusca), and large cranberry (Vaccinium macrocarpon). Sphagnum mosses also
are dominant ground cover.

The graminoid spring marshes (Wetlands 14, 15, and 24) and the graminoid stream marsh
(Wetland 14) are characterized by low and tall graminoids, and are dominated by sedges,
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American mannagrass, and cotton bulrush. These wetlands also had some areas of shrub,
which typically consist of speckled alder, paper birch, and heart-leaved paper birch.

Wetland 9 is a low shrub marsh basin marsh, dominated by black huckleberry and sheep-laurel
(Kalmia angustifolia) in the shrub layer, and large cranberry and various sedge species in the
ground cover layer. A tall shrub basin swamp (Wetland 10) and a tall shrub drainageway
swamp (Wetland 20) are dominated by gray birch, red maple, black huckleberry, mountain holly,
and rhodora in the shrub layer, and sphagnum mosses and American mannagrass in the
ground cover layer. A graminoid spring fen (Wetland 20) and a moss slope fen (Wetland 24)
are dominated by ground cover species, including little prickly sedge, black sedge (Carex nigra),
narrow-leaved meadow-sweet, large cranberry, narrow-panicled rush (Juncus brevicaudatus)
and sphagnum mosses. A submerged aquatic shallow water wetland (in Wetland 5) is
dominated by floating plants, predominantly American water-lily (Nymphaea odorata) and Najas
species (Najas spp.).

Table B.1 in Appendix B presents the plant species observed in each of the wetlands that are
proposed for alteration, which lists their rarity status as recorded by Nova Scotia Department of
Natural Resources (NSDNR) and the Atlantic Canada Conservation Data Center (ACCDC).

3.5 WILDLIFE ASSESSMENT

During the field surveys, information was collected regarding the presence of birds, mammals
and herpetiles (amphibians and reptiles).

Wildlife observations were recorded during surveys of the wetlands. Wildlife species were
detected on the basis of visual sightings, vocalizations, tracks, feces, skeletal remains, and
distinctive spoor such as characteristic bite marks or dens. Tables 3.2 to 3.4 list the wildlife
species observed within and immediately adjacent to the wetlands. There were 18 bird species,
three herpetile species, and three mammal species observed. There is one watercourse on-
site, though the likelihood that it is fish bearing was determined to be highly unlikely, as it is not
connected to any larger bodies of water up or down stream.

Table 3.2 Birds Encountered Within and Nearby Wetlands
ACCDC Rameng

Bombycilla cedrorum Cedar Waxwing GREEN
Carduelis tristis American Goldfinch 85 GREEN
Colaptes auratus Northern Flicker S5B GREEN
Corvus brachyrhynchos American Crow S5 GREEN
Cyanocitta cristata Blue Jay S5 GREEN
Dendroica petechia Yellow Warbler S5B GREEN
Empidonax alnorum Alder Flycatcher S5B GREEN
Geothlypis trichas Common Yellowthroat S5B GREEN
Junco hyemalis Dark-eyed Junco S4S5 GREEN
Melospiza melodia Song Sparrow S5B GREEN
Parus atricapillus Black-capped Chickadee S5 GREEN
Quiscalus quiscula Common Grackle S5B GREEN
Sitta canadensis Red-breasted Nuthatch S4S5 GREEN
Sturnus vulgaris European Starling SNA Exotic

Turdus migratorius American Robin S5B GREEN
Zenaida macroura Mourning Dove S5 GREEN
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Table 3.2

Scientific Name

Common Name

Birds Encountered Within and Nearby Wetlands

Zonotrichia albicollis

White-throated Sparrow

ACCDC Ranking
S5B

NSDNR Ranking
GREEN

Zonotrichia leucophrys

White-crowned Sparrow

SNA

GREEN

S5: Secure. S4: Usually widespread, fairly common. SB: Breeding. SNA: Not applicable, exotic species. GREEN: Not believed
to be sensitive or at risk. Exotic: Exotic species.

Table 3.3
Scientific Name

Common Name

Herpetiles Encountered Within and Nearby Wetlands

ACCDC Ranking

NSDNR Ranking

Pseudacris crucifer crucifer Northern spring peeper S5 GREEN
Rana clamitans melanota Green frog S5 GREEN
Thamnophis sirtalis pallidula Maritime garter snake S5 GREEN

S5: Secure. GREEN: Not believed to be sensitive or at risk.

Table 3.4
Scientific Name

Mammals Encountered Within and Nearby Wetlands
ACCDC Ranking

Common Name

NSDNR Ranking

Microtus pennsylvanicus Meadow vole S5 GREEN
Odocaoileus virginianus White-tailed deer S5 GREEN
Tamiasciursus hudsonicus American red squirrel S5 GREEN

S5: Secure. GREEN: Not believed to be sensitive or at risk.
3.6 SPECIES AT RISK

The vascular plant and wildlife surveys did not find any rare or threatened species present
within the wetlands, with the exception of Kalm's hawkweed (Hieracium kalmii). Kalm's
hawkweed is ranked as “S27?” by the ACCDC (2010), indicating that it is expected to be rare
within the province but that there is considerable uncertainty regarding their population status.
Similarly, NSDNR has assigned an “undetermined” status to these species. Kalm's hawkweed
was found in Wetlands 5 and 24. Although the current lack of information regarding the
distribution and abundance of this species may reflect their uncommonness within the province,
it is easily confused with others species in its respective taxonomic grouping, and as such, may
be more abundant within the province than is currently documented.

Of the animal species identified during wetland surveys, none are listed as having conservation
concern by the ACCDC or NSDNR.

3.7 OTHER FUNCTIONS AND VALUES TO THE LOCAL COMMUNITY

There was a relatively high amount of anthropogenic use observed within, and around the
wetlands. Some of the wetlands have been polluted with garbage (Wetlands 1, 2, 3, 4, 5, 17, 18
and 19), and a few had obvious trails beside, or through them (Wetlands 2, 3, 5, 10, and 24). It
appeared that children played in some wetlands (Wetlands 5, 22, 23, and 24), as there were
bike trails, small forts, and a stone jetty found in these wetlands. These are predominantly
recreational uses, and this activity can be attributed to the close proximity of the wetlands to the
residential area.
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3.8 HISTORIC IMPACTS ON THE WETLAND

Anthropogenic factors have had an important influence on the character of several of the
wetlands. The majority of wetlands have been clear cut, as few tall trees remain in the wetlands.
Many appear to have been clear cut as recently as five years ago (Wetlands 1, 2, 3, 4, 5, 6, 12,
14, 15, 22, 23, 24, and 25). Skidder tracks are visible in many of the wetlands. Vegetation has
been maintained to a short level around the cell towers in the middle of the property.

Many of the wetlands have been altered historically by the development of infrastructure around
the property, and this likely has indirect impacts on the hydrological regimes of the wetlands.
For instance, there may have been excavation within Wetland 5, which could have caused the
shallow water pool to form. Wetland 5 also appears to receive drainage flow from the large
paved area to the south-east of the wetland. Wetland 21 may have been created, or influenced
by the development of the adjacent tennis courts.

3.9 LOCAL OCCURRENCE AND RARITY OF ECOSYSTEMS

The glacially scoured topography of the local area is known to have a high density of wetlands.
The bedrock and thin layer of till over the bedrock typically create poorly drained areas and can
confine water to low elevation areas allowing wetland formation. The local occurrence of
wetlands is high and the ecosystems observed in the study area are not considered rare.

The proposed alteration to 19 wetlands through the proposed construction of the residential
development and associated access roads are not anticipated to significantly impact the local
occurrence of swamps, marshes, fens and shallow water wetlands. These wetlands are
relatively common in the local environment, and throughout Nova Scotia, therefore the Project is
not anticipated to affecting a rare or uncommon ecosystem.

3.10 SUMMARY OF KEY FUNCTIONS AND VALUES FOR THE WETLAND

The wetlands proposed for alteration are moderately important for providing hydrological and
biogeochemical functions, though these functions are limited by their small size. Water quality
improvement is not a major function provided by the natural wetlands on site. Peat
accumulation suggests that the wetlands maintain low oxygen levels that depress
decomposition, and therefore the breakdown of Biological Oxygen Demand (BOD), petroleum
hydrocarbon and the oxidation precipitation of certain metals is low.

Wetlands that form peat and woody biomass are considered to be “carbon sinks” in that they
remove carbon from the atmosphere and store it for long periods of time (50 — 1000+ years).
This function is valued for the role it plays in mitigating and delaying global climate change. The
majority of the wetlands proposed to be altered have some association with this role, however
considering the size of the wetlands and the shallowness of peat this function is not significant.

The wetlands perform stormwater modification functions, as the observed dry overflow channels
provide evidence that the wetlands have a capacity for water retention. While they are small,
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the wetlands collectively will slow the movement of water during heavy precipitation events.
The ability of the wetlands to augment flows down slope are limited due to the predominant
surrounding infrastructure altering the surrounding natural environment. .

The field surveys did not find any rare or threatened plant or animal species, with the exception
of Kalm’s hawkweed, which has an uncertain status within the province due to a history of
taxonomic classification issues associated with this species. Overall, the wetlands proposed for
alteration are not considered to be valuable in terms of the physical, hydrological and
biogeochemical functions they provide. These values are considered relatively low, due to their
small size, as the largest wetland to be altered is Wetland 23 at 0.30 ha, and 15 wetlands are
less than 0.10 ha in size. The key environmental, ecological and social functions and values
supported by the wetlands are summarized in Table 3.5.

Table 3.5 Summary of Likely Key Functions of the Proposed Altered Wetlands

Likely Functions Summary of Information Sources

e Carbon storage/sequestration N . .
Biogeochemical | s Potential water quality Based on site visits, prqfessmnal understanding of
. wetland systems, and site hydrology
improvement
e Some storm water moderation Based on site visits and desktop studies of geology,
Hydrological and storage topography, site hydrology, and predictions of
e Groundwater infiltration watershed hydrology
Ecological ¢ No rare or threatened species of Based on s?te visits, literature and professional
concern were found understanding of wetland systems
Social * VF\z/gﬁ;%tlsonal use of some Based on site visit observations

The table indicates there are some functions that the wetlands currently perform, most notably
the hydrological functioning, which include storm water moderation and storage, and some
groundwater infiltration. There is also a relatively high recreational usage in and nearby the
wetlands, mostly like due to the close proximity of the wetlands to the surrounding residential
areas.
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4.1 DESCRIPTION OF THE PROPOSED ALTERATION

W. M. Fares proposes to construct a residential development, with associated road access and
park amenities (Figure 2, Appendix A). The Project is currently anticipated to involve the
construction 115 single-family homes, 77 townhouses and 580 other residential units in six
buildings ranging from three to 11 storeys high. The development is expected to house around
2,200 people.

The purpose of the Project is to provide more residential accommodation for the expanding city
of Halifax. The Halifax Regional Municipality (HRM) has a mandate under their city planning to
reverse the trend of urban sprawl. Promoting high density residential and commercial
development within the serviceable boundary reduces negative environmental impacts from
installation of further water and sewer services, as well as electricity and gas lines. The
development aims to retain 31% of the property in a green state, through dedication to non-
disturbance of wetlands, and creation of community park land and nature trails.

The proposed construction of the development will require, in general, the following activities:

e Clearing and grubbing;

e Bedrock blasting, ripping and grading to achieve grades required for residential community
development, and to create trenches for subsurface services;

¢ Installation of subsurface piped services (water, wastewater and storm);
e Extension and installation of culverts;

¢ Residential and commercial building construction;

¢ Installation of appropriate erosion and sediment control measures;

¢ Infilling of wetland habitat and where necessary and approved, excavation of wetland
substrate to be used in creating new wetland habitat on-site; and

e Surface finishing (concrete pouring, asphalt, and re-vegetation).

Table 4.1 outlines the impact the development will have on the 23 wetlands found on-site. A
total of 19 wetlands will be affected by Project construction. The total area of potential alteration
(direct infilling) to wetland habitat is predicted to be 1.48 ha, which is approximately 50% of the
total wetland area (2.94 ha). Provided appropriate mitigative measures are implemented, there
is unlikely to be any significant residual alteration (indirect impacts) as a result of the Project.
Note that two potential wetlands areas, Wetlands 11 and 16 were determined as non-wetland
areas upon further field investigations and have therefore been excluded from this report.
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Table 4.1 Summary of Proposed Wetland Alterations

Proposed Direct
Alteration

Wetland
Wetland Wetland type Area

(ha) | Area(ha) | ercent

(%)

1 Deciduous treed basin swamp 0.02
2 Graminoid basin spring marsh 0.03 0.03 100%
3 Mixed treed basin swamp / Low shrub basin swamp 0.95 - -
4 Graminoid basin marsh 0.04 - -
5 Submerged _aquatic shallow v_vater wetland / Graminoid basin 0.11 0.11 100%
marsh / Deciduous treed basin swamp
6 Graminoid basin marsh 0.03 0.03 100%
7 Graminoid basin marsh 0.03 0.03 100%
8 Graminoid basin fen-marsh / Deciduous treed basin swamp 0.12 0.12 100%
9 Low shrub basin marsh 0.01 0.01 100%
10 Tall shrub basin swamp 0.02 0.02 100%
12 Deciduous treed riparian swamp 0.07 0.07 100%
13 Deciduous treed drainageway swamp 0.08 0.08 100%
14 Graminoid spring marsh / Graminoid stream marsh 0.17 0.17 100%
15 Graminoid spring marsh 0.04 0.04 100%
17 Deciduous treed swamp / Low shrub swamp 0.18 - -
18 Graminoid basin marsh / Low shrub basin swamp 0.18 - -
19 Graminoid basin marsh / Low shrub basin swamp 0.06 0.06 100%
20 Graminoid spring fen / Tall shrub drainageway swamp 0.16 0.16 100%
21 Graminoid basin marsh / Mixed treed basin swamp 0.04 0.04 100%
22 Graminoid basin marsh 0.08 0.08 100%
23 Low shrub basin swamp / Graminoid basin fen 0.26 0.26 100%
24 Graminoid spring marsh / Low shrub drainageway swamp / 100%
Moss slope fen 0.10 0.10
25 Low shrub basin swamp / Graminoid basin marsh 0.03 0.03 100%
Total 2.83 1.48 52%

Mitigation is proposed to reduce the potential for indirect effects to wetlands that will not be
directly affected by the Project.

4.2 MITIGATION SEQUENCE FOR DECISION MAKING

The mitigative sequence for decision making is the foundation for achieving wetland
conservation in Nova Scotia. The sequence — avoidance, minimization, compensation — assists
proponents in planning and designing project proposals that will be acceptable to NSE.
“Avoidance” is the priority, and requires consideration of Project alternatives that would have
less adverse impact on the wetland. “Minimization” requires that the Project be designed and
implemented using techniques, materials and site locations that reduce or remediate the Project
impacts on the wetland. “Compensation” requires that the residual impacts on the wetland
functions are compensated for by the enhancement, restoration or creation of wetland
ecosystem at an area ratio commensurate with the loss. In the case of the Rockingham South
development, this process involves the following key stakeholders:

e Proponent, W. M. Fares;
e Regional Planning Authority, Halifax Regional Municipality;
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e Local residents;
e Consultants, Stantec; and
e The regulatory agency, NSE.

4.2.1 Options for Avoidance of Wetland Alterations

The property is surrounded by residential and commercial buildings, and is one of the few sites
in the area available for development. Given the directive of the HRM to develop within the
serviceable boundary in order to be environmentally sustainable, the Project site chosen is
ideally situated.

The location of mapped wetlands was taken into account to minimize wetland alteration on the
site. While a high number of wetlands are proposed for alteration, the larger wetlands have
been set aside for preservation. The original design involved alteration to the majority of
wetland habitat, but with considered re-design, approximately half the wetland habitat can now
be preserved. The proposed location is believed to be the optimal location for minimizing
overall environmental risk and wetland alteration, while still achieving Project goals.

The Project is subject to review and approval by the Halifax Regional Municipality through the
Development Agreement process. Requirements for density, as well as working with existing
road and service alignments, provide constraints for site layout and developable areas. Further,
the concerns of the community must be addressed sufficiently in order to obtain an approval to
proceed with the development. The local community has expressed concerns about traffic
congestion resulting from this Project, and is requesting additional road access to the site
through an extension of Farnham Gate Road. This would result in a significant alteration to
Wetland 3 (provincially mapped wetland, 0.95 ha in size). The proponent has prioritized
Wetland 3 for preservation and enhancement and is continuing to work with the local community
to avoid this alteration.

4.3 OPPORTUNITIES FOR MINIMIZATION OF IMPACTS TO WETLAND
FUNCTION AND VALUES

The proposed direct impacts to wetland habitat have been avoided to the extent possible, as
discussed in Section 4.2. The functions and values for the wetland affected by the Project are
presented in Table 3.1. Minimization of the impacts to most of these functions (general habitat
functions, flood storage and recreational use) will help protect the wetlands and minimize the
overall impact footprint. Several mitigative measures are discussed in Section 4.3.1 to minimize
the potential indirect effects of the Project on wetland functions arising from general Project
impacts.

4.3.1 Minimization of Project impacts

Best management practices and guidelines will be followed during the construction and
operational phases in order to minimize potential impacts. There are a number of planning,
design and construction strategies intended to minimize potential alteration to the wetlands
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preserved onsite. Mitigation measures include designing the development to best manage site
runoff, soil erosion, and vegetation management. This section describes several ways to
minimize indirect impacts to wetlands.

4.3.2 General Mitigation

To minimize the indirect impacts to avoided wetlands during the construction phase of work, all
wetland boundaries have been field flagged for contractor awareness. Contractors will be made
aware of the presence of wetlands and the practices to use when working in or near wetlands
that have been identified for avoidance, including:

¢ No fuelling of vehicles or equipment within 30 m of an avoided wetland or watercourse;
¢ No use of equipment or vehicles in or adjacent to an avoided wetland or watercourse;

o Contractors will notify project manager if there are reasons why it is not possible to adhere to
site specific erosion, sediment and runoff control plans prior to diversions from these plans;

e No grubbing in an avoided wetland or watercourse;

¢ Maintaining as much buffer vegetation as practical surrounding avoided wetlands and
watercourses;

¢ Maintaining clean construction sites, free of debris, waste and construction materials that
may accumulate in avoided wetlands; and

¢ Frequent communication with the project manager on construction progress and mitigation
success when working near avoided wetlands.

4.3.3 Erosion and Sedimentation

To manage erosion and sedimentation during construction and operation phases of the Project,
erosion control systems will be in place to manage runoff from the construction areas. The
preferred approach to erosion and sedimentation control is to emphasize the prevention of
erosion, rather than capture of sediment prior to release to watercourses and wetlands. This
can be achieved through minimizing the time, slope and area of exposed soil. Best
management practices implemented will include the use of erosion control fencing, mulch
(possibly from shrubs and trees removed during clearing) and, if necessary, sedimentation
control ponds. Siltation fences will be installed where feasible and appropriate.

Sediment and erosion control will be carried out according to all applicable standards,
regulations, and site specific terms and conditions of regulatory approvals, authorizations and
letters of advice.

4.3.4 Minimization of Hydrological and Hydrochemical Impacts

When altering the topography of an area adjacent to a wetland, there is the potential for an
interruption of water flow. Flow interruptions may result in a drier wetland or deeper or more
prolonged inundation in the wetland. In order to maintain a similar hydro-period in the wetlands
and minimize the indirect impacts of the road and residential construction, some general
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guidelines are provided for all wetlands that will be preserved following Project construction. It
is recommended that:

¢ Any drainage ditches are graded such that they do not directly discharge into wetlands;

e Post-construction stormwater will be managed such that stormwater is not directly
discharged into the preserved wetlands; and

e Machinery and personnel do not enter portions of the wetland that are outside of the Project
footprint.

Decreasing or increasing hydrological inputs to wetlands can have negative impacts on the
condition of the wetland. Water resources will be carefully managed through planning and
adhering to permitting terms and conditions.

4.4 PROPOSED MONITORING

No monitoring will be conducted for the altered wetlands, as the proposed alterations involve
complete alteration to 19 wetlands. However, monitoring will be involved in the proposed
compensation plan, outlined in Section 4.5.

4.5 OPPORTUNITIES FOR COMPENSATION

The proposed Project will result in the complete of 19 wetlands located within the Project area.
In Nova Scotia, wetlands are protected under the Activities Designation Regulations made
pursuant to the provincial Environment Act. Any loss of wetland habitat, either through direct
infilling or indirectly through alteration of wetland hydrology, requires compensation to replace
the wetland functions lost as a result of the wetland alterations.

The Project will cause approximately 1.48 ha of direct wetland alteration. The proposed
compensation will involve three approaches to compensation, all on site.

The first approach is wetland creation around the wetlands that will be preserved onsite. Field
investigations determined that there are suitable hydrology and surficial materials for wetland
creation. Organic material from the altered wetlands can be salvaged and be used to establish
these created wetland areas. This material will provide a seed bank of wetland vegetation, as
well as providing an excellent substrate for wetland vegetation to establish itself in. Integrative
stormwater management will be used to ensure there is sufficient hydrological supply to the
wetlands. The designs will ensure that no stormwater directly enters the wetland areas, through
the use of vegetated swales and catch basins. Further baseline studies to determine the exact
extent, location and character of wetland creation opportunities will be implemented upon
approval of the proposed wetland alterations.

The second approach involves restoration of impacted areas in Wetlands 3, 4, 17, and 18.
These wetlands have been degraded over time, through dumping of garbage, alteration to
vegetation, and uncontrolled access through the wetlands by walking or biking. Specifically:
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¢ Wetland 3 has been partially infilled with a corduroy road and storage of timber harvested
after Hurricane Juan (2003);

o Wetland 4 has been affected by up-stream hydrological modifications resulting from infilling
and stormwater management on an adjacent property. This wetland is in a highly degraded
condition, with high vegetation mortality and soil erosion; and

e Wetlands 17 and 18 have been disturbed by skidders and tree cutting and garbage disposal.
These wetlands have potential value as high-quality herpetile habitat, despite the current
degraded state.

W.M. Fares proposes to restore, enhance and protect these wetlands by removing garbage
from the wetlands, and enhancing the ecology of the wetlands through targeted planting and
removal of fill, and potentially implementing minor hydrological modifications through the
integrated stormwater management plan. The combined area of these wetlands is 1.46 ha.
The opportunities for expansion of the wetlands by the removal of fill amounts to an additional
0.42 ha of wetland area.

The third approach to compensation will involve enhancement of these wetlands through the
provision of boardwalks and educational signage. This will increase the social functioning of
these wetlands, and boardwalks will also help protect the wetlands from trampling by providing
controlled access in the urban setting. The educational signage will increase awareness about
the importance of wetland functions, the need to protect them, and the responsibility of
contacting NSE whenever there are potential impacts to wetlands. Boardwalks will be
established in the created wetland areas so as not to interfere with avoided wetland areas.

Monitoring of ecological and hydrological parameters over multiple seasons is essential to
ensure the successful establishment of wetland habitat. The objectives of monitoring for the
proposed development are:

e Confirm the extent of wetland creation areas;
¢ Assess the hydrological and ecological functioning of the created wetlands; and
¢ Guide adaptive management as required.

The ecological characterizations of the existing wetlands to be preserved (Wetlands 3, 4, 17,
and 18), as well as information collected from the altered wetlands, will be used a baseline data
for the monitoring studies. The establishment of vascular plant communities, and their varying
composition, distribution and richness following construction will yield meaningful results as to
the success of the habitat creation. Observations of hydrology through soil saturation, presence
of surface water, and evidence of inundation will also be monitored to ensure the successful
establishment of wetland habitat. All monitoring will be conducted and interpreted by
experienced terrestrial ecologists, and it is proposed that site visits be conducted three times a
year for the first three years, and then once annually for the fourth and fifth year.
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5.0 Closing Comments

This report has been prepared for the sole benefit of the W. M. Fares for submission to Nova
Scotia Environment. This report may not be used by any other person or entity without the
express written consent of Stantec and W. M. Fares.

Any use that a third party makes of this report, or any reliance on decisions made based on it, is
the responsibility of such third parties. Stantec accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made, or actions taken, based on this report.

The information presented in this report represents the best technical judgment of Stantec
based on the data obtained from the work. The conclusions are based on the site conditions
observed by Stantec at the time the work was performed at the specific testing and/or sampling
locations, and can only be extrapolated to an undefined limited area around these locations.

This assessment was prepared by Hamish Aubrey and reviewed by Robert Federico. We trust
that the above meets your requirements at this time. Please contact Hamish Aubrey at (902)
468-7777 if there are any questions respecting this report.
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