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Figure 4-1 - Streets were edged with a
grassy shoulder enabling infiltration
capacity at the roadside, an essential

aspect of the overall stormwater system.

Case Study:
Amble Greene, District of Surrey, BC
alternative stormwater management systems

I. Introduction

Conventional stormwater systems are designed to efficiently convey water away from surfaces and to
prevent the accumulation of standing water. The standard curb and gutter system with storm sewers
effectively achieves this objective, however this conventional approach often fails to address other stormwater
concerns, such as the protection of water quality, stream channels and riparian habitat, as well as ground
water recharge.

To address these stormwater related issues, some municipalities in the Fraser Valley began using innovative
stormwater infiltration systems for certain new developments. Designed in 1979, Ambleside Greene was
the largest of these developments. The infiltration system in Amble Greene (a development within the larger
Ambleside site) is made up of a combination of grass swales and French drains. One small section of Amble
Greene is connected to a traditional storm drain system; most of the site is not. The infiltration system is
designed to allow continuous and ubiquitous infiltration of stormwater.  For enhanced infiltration, the
project design calls for a simple street section without a conventional “curbed” road system, as shown in
Figure 4-1 and 4-4.

II. Project Description

The site investigated is the single-family residential development, Amble Greene, within the greater rural
residential community of Ambleside Greene in the City of Surrey, B.C.  In the mid 1970s, Surrey’s Urban
Growth Area Plan designated the larger Ambleside Greene for low-density, single-family residential devel-
opment.

The initial objectives of this project were: (1) to maximize the amount of stormwater runoff that could be
infiltrated on-site, thereby reducing the annual volume that is discharged off-site; and, (2) to use a more
economical approach to treating stormwater in rural, low-density residential areas. The City of Surrey’s
approval of the application was based on the following attributes:

1. Single-family residential with an average 2.7 density units
per acre;

2. A phased project plan that indicated the westerly portion as
the second phase with the possibility of increased density.

3. A community layout that created useable open space;
4. The preservation of substantial vegetation; and
5. The development of trails and the landscaping that would

ensure a low maintenance parkway system.

Generally, the site design in Amble Greene adheres to a curvilinear street and utility pattern with a 20-metre
street right-of-way. All of the residential lots were designed with rock pits to increase immediate on-site
drainage, and were graded for positive drainage toward the street and/or to the rear property line as shown
in Figure 4-2. The stormwater system is an infiltration system that depends on swales, French drains and
retention areas to infiltrate 100% of all rainwater that falls on the site. One small section is conventionally
drained by storm drains and stormwater collectors tied into the district storm drain system. By providing
only a minimum of storm connections on site, the majority of runoff is able of move slowly through the soil
via infiltration. By increasing the level of stormwater infiltration and the time of concentration, the overall
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Figure 4-2 - Lot layout
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Figure 4-4 - These “blue/green”
retention areas double as community

lawns during ordinary circumstances.

runoff from the site is reduced.

The stormwater retention system was designed for 5-year runoff peaks, with an overflow capacity to
allow for a 100-year storm when the infiltration capacity of the soil would be exceeded. During large storms
(3" of rain or more in a 24 hour period), excess water is routed directly to on-site retention/infiltration areas as shown in
Figure 4-4.

III. Site Conditions

Prior to development, the area was largely forested. In the area, the majority of rainfall events are
considered relatively ‘minor’ and cal-
culated at less then one-half inch per
24 hours, as shown in Figure 4-3.
Within this forested landscape, rain-
water that did not evapotranspire in-
filtrated into the ground and/or flowed
to the ocean via creeks. As develop-
ment occurred, many of these water-
ways were disturbed, significantly al-
tering the natural infiltration and sur-
face flow of the area.

Generally the soil profile throughout
the site is composed of a layer of top-
soil, which varies in thickness from 0.1

metres to 0.5 metres, above a fairly compacted layer of gravely sandy soil, which reaches depths of 2.0
metres. Immediately below this gravely soil, is a more impervious layer, which is referred to as ‘hardpan’
and composed of fine sand and silty-clay.

This subsurface hardpan layer, which is relatively impervious, does not limit the capacity of this soil for
infiltration, even in the wetter winter months.  This is for two reasons: 1) the significant depth of the
surface soil above this layer; and, 2) the relatively low water table in the area below the hardpan. The
gravely, sandy layer above the hardpan has an infiltration capacity rate of 180 mm/hour during summer
conditions. During the wetter winter periods, this layer acts as a water reservoir with a very high capacity
to hold water. Alongside the low water table, this particular soil profile permits gradual, yet consistent,
percolation of stored infiltration design and function.

In certain locations of the site, the hardpan layer is encountered directly beneath the topsoil, affecting the
infiltration capacity.  To address these site variations, Amble Greene’s infiltration system is composed of
storm drain connections to an adjacent conventional storm sewer (in total, 12 units connect to the main
storm line near the 16th Ave boundary of the site) and an alternative system of French drains and grass
swales throughout the rest of the site. For maximum infiltration efficiency, the French drain system was
constructed at depths of 1-1.2 metres into the sandy, gravely strata.

IV. Evaluation

To date, the system has experienced problems relating to four factors:

1) The built condition for Amble Greene did not reflect the engineer’s technical specifications for the site.
The design specifications identified the ground water elevation, the depth of the rock pits, and the
minimum elevation of the building foundation required for each lot. However, many of the home’s 
built elevations were much lower than the minimum elevations specified. In these situations, positive
drainage away from the house to the swale and French drain system was not achieved.

2) Driveways were designed to cross swales and French drains. The driveway crossings at Amble Greene,
as indicated in Figure 4-6, inhibit the system and allow for the accumulation of standing water. Addition-
ally the swales are unpronounced and allow little surface hydraulic movement on a site that is extremely flat,
 resulting, again, in the accumulation of standing water. It could be argued that the use of design standards
 such as swales and French drains requires additional standards, such as lanes with rear access to garages 
 in order to create an efficient and functionally sound system.

Figure 4-3 - Number of Minor,
Moderate, and Substantial Rain Events

per year. (data source Kwantlen Park
Resource Centre from Jan. 1, 1962-

May1, 1996)
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