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Longevity of Infiltration Basins
Assessed in Puget Sound

by Karin Hilding, Hammond, Collier, Wade, and Livingston Associates, Seattle, WA

ecent performancestudiesfromtheEast Coast

suggest that infiltration basins have a very

shortuseful lifebeforethey clog. Failurerates
of 50% and 100% have been reported. However, these
studies were conducted in the mid-Atlantic region,
wheresoilscan oftenhavemarginal infiltration capacity
(from 0.5 to 1.0 inch/hour) and, perhaps more impor-
tantly, have a high clay content. Other regions of the
country areunderlainby sandy or gravelly soilsof much
greater infiltrationcapacity. Will infiltrationbasinswork
better in these environments?

To test thishypothesis, 23 infiltration basins were
surveyed in the Puget Sound Basin of the Pacific
Northwest. The basins were designed for stormwater
guantity control and not for water quality purposes.
Detailed textural analysisand singleringinfiltrometer
tests were conducted on a subset of eight basins. In
addition, stormwater managers and public works offi-
cialswereinterviewed to obtain ageneral assessment
of how infiltration basinsperformed over time.

A number of factorswould seem to promote better
longevity inthePuget Sound area. First, basinsoilshad
exceptionally highinfiltrationrates, rangingfrom1.1to
36 inches/hour (coarse gravelly sandy loams and fine
sandy loams). Second, clay content of the underlying
soils was never greater than 13% in any basin tested.
Lastly, inspections and corrective maintenance had
beenregularly conducted at many of thebasins, at | east
inthelast few years.

On the other hand, most of the basins were con-
structed prior to the most recent infiltration basin de-
signguidelines, issued by the Washington Department
of Ecology (see Table 1). Consequently, few of the
basins had effective pretreatment features, such as
biofilters, forebays, or filter berms, that arenow required
on new infiltration basins.

The results of the survey indicate that while a
majority of the infiltration basins were still working
properly after 10 years, many had encountered prob-
lems(seeTable2). For example, 26% of basinssurveyed
had standing water in between storms, aswell as wet-
land vegetation. In each case, thefailurewasattributed
toalocally highwater table. Noti ceabl e sediment depo-
sition was observed at 35% of all basins. A review of
mai ntenance recordsindicated that scarification (sedi-
ment scraping) had been conducted at 43% of the sites
inthelast five years.

Theaverage cost to maintainthe basinranged from
$500t0$1,000 per year. A frequent maintenance head-
achewasthedifficulty in sustaining grasson thebasin
floor—only 30% of al basins had adense grass cover
crop. Thethin grass cover was dueto frequent inunda-
tion, poor soils, or standing water. Lack of grass cover
and the presence of trash and debris often generate
complaintsfrom adjacent residents.

Thestudy al socompared measuredinfiltrationrates
at the basinswith the predicted rate, based on thelocal
soil survey or SCStextural estimationmethod (Table3).
The three methods gave inconsistent and variable
estimatesof thedesigninfiltration rate. Thesinglering
infiltrometer test tended to givethehighest estimatesof
theinfiltrationrate, andisoften used asan maximumor
upper limitinthePuget Soundarea. Clearly, forthesoils
in the Puget Sound Area, and perhaps el sewhere, the
various soil infiltration methods provide only aguide-
post for the true, but unknown, infiltration rate. Given
thecritical importanceof theinfiltrationrateinselecting
and designing infiltration practices, more research is
needed to devel op more effective and reliablemethods
torapidly calculateit.

A companion study (Gaus, 1993) examined the
concentration of tracemetal sinthesurfacesoilsof eight
infiltration basinsstudied by Hilding. Theaverage soil
concentrationswere 387 mg/kgfor zinc, 261 mg/kg for

Table 1: Current Washington Dept. of Ecology Guidelines for

Infiltration Basin Design (1992)

= Minimum infiltration capacity (fc) of 0.5 inch/hr.

= Maximum clay content of 30%.

= Maximum silt-clay content of 40%.

= Depth to bedrock and high water table of three feet .
= Maximum ponding time of 24 hours.

= Pretreatment required (forebay, biofilter, or sedimentation
chamber).

= Measured Infiltration rate reduced by factor of two for design.

= Basins control 6 month, 2 year and 10 year, 24 hr rainfall
events. If Fc is greater than 2 in/hr, water quality storm must be
treated to protect groundwater.




Table 2: Summary of Field Survey of Puget Sound

Infiltration Basins

Field Parameter Value
No. of basins surveyed 23
Mean age of basins 10.6 years

Mean infiltration rate (in/hr) 15.8 (range 1.1 to 36.0)

Maximum clay content never exceeded 13% at any site

Had runoff pretreatment 39%
Had standing water 26%
Heavy sediment deposition 35%
Scarified in last 5 yrs. to improve infiltration rate 43%
Had dense grass cover 30%

Needed mowing or seeding 31% to 44%

Annual maintenance cost $500 to $1000 per basin

Table 3: Method Used to Estimate Soil Infiltration Rates

(in/hr)
Field

Soil survey SCS sall measurement

permeability texture singlering
Basin # rates (in/hr) method infiltrometer
Basin # 1 6-20 1.02-8 26.4
Basin # 2 6-20 20 7.2
Basin # 3 6-20 20 144
Basin # 4 6-20 24 36
Basin #5 6-20 24 36
Basin # 6 0.6t02.0 24 19.2
Basin # 7 6-20 24 11

Basin # 8 6-20 2.4 2.2

lead, and 153 mg/kgfor copper. Downward metal migra-
tion was not observed at most sites. A notable excep-
tion were basins situated on coarse gravelly soils. In
thesecases, someform of pretreatment prior toinfiltra-
tion would be advisable to prevent groundwater con-
tamination.

Thefield surveysdo suggest that infiltration basins
can il be an attractive stormwater option in regions
withahighinfiltration rate and stringent design guide-
lines. Even under these ideal conditions, however,
extensive maintenanceisrequired to keep the practice
working over thelong term.
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