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Performance of Sediment Controls
at Maryland Construction Sites

most construction sites, represent thelast line

of defense against soil erosion. Sediment par-
ticlesthat do not settle out inthetrap or basinwill soon
reach a stream. Although sediment traps and basins
have been used for decades, research on their actual
field performance is scarce. Aren’t these traps just
“muddy water in, muddy water out, and alot of money
in between?’

Some answers to this question can be found in a
study of six sediment trapsandbasinsinMaryland. The
construction sites were located in both the piedmont
and coastal plain and were well served with erosion
control measures (temporary seeding, perimeter con-
trols such as dikes and silt fence, and construction

S ediment traps or basins, common features at

phasing). Soilsat eachsiteweresiltloams, and eachtrap
or basin served acontributing drainageareaof 11to 35
acres. Construction site runoff entering the basin and
trapswas heavily laden with suspended sediment (me-
dian concentration of 680 mg/I, with arange of 24 to
51,800 mg/l). A particle size analysis indicated that
sediment wasvery finegrained, primarily consisting of
silts, claysand colloidal material. Ninety percent of all
particleswerelessthan 15 umdiameter, and no particles
werefound with adiameter >50 um (coarsesilt or fine
sand).

Performancemonitoring at construction sitesisnot
aneasy task. A construction siteisnever thesamefrom
monthtomonth, and each stormcreatesanever-changing
seriesof channelsand gulliesthat contributerunoff and
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Figure 1: Effects of Construction Stage (a) and Storm Size

(b) on TSS Levels in Sediment Traps and Basins
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Figure 2: Effect of Settling Time on Sediment

Removal Rate—Mean of 12 Settling Column Trials

sediment at multiple points. Thus it is not generally
possibletoobtainareliableprimary flow measurement
toestimatethemassof sediment deliveredintothebasin
or trap. Consequently, an alternativeand lesspowerful
sampling protocol had to be utilized. Multiple grab
samples were collected at the inlets and the outlet
during alarge number of storm events. A total of 230
grab samples were taken during nine storm eventsto
compensate for the inaccuracy of the grab sampling
approach. Sediment removal wasdefined asthediffer-
enceinmeaninflow and outflow concentrationsduring
each storm event.

The overall performance of the basinsand trapsin
removing suspended sediment averaged 65% for all
nine storm events (range: -273% to +100%). This
estimate, however, included numerous small storms

which produced flow into thetrap or basin but noneout
of it. When only the stormsthat produced outflow were
considered, sediment removal performance for traps
and basins droppedto46%. Highestremoval rateswere
noted when the construction sitewasin an early stage
of construction, andfor smaller storms(<0.75inchesof
rainfall) (Figurel). Poor performancewasconsistently
noted for construction sites in a more advanced stage
of construction (particularly after the storm drainshad
beeninstalled) and duringlarger storms(0.75inchesof
rainfall or more).

A series of 12 laboratory settling column trials
confirmed the difficulty of removing the extremely
fine-grained construction site sediment particles (Fig-
ure 2). While an average of 60% of suspended sedi-
ments settled out within thefirst four hours, additional
removal was difficult to achieve. For example, it took
an average of six more hours to get the next 18%
increment of sedimentremoval (78%total). Another 10
hoursof settling (20 hourstaotal) only removed 2% more
sediment (for atotal of 80%). Twodaysof settlinginthe
ideal settling columnenvironment resultedin 90% sedi-
ment removal. Particle size analysisindicated that the
sediments that till remained in suspension after 48
hourswereextremely fineclaysand colloidal materials
that were highly resistant to further settling. Thefield
study indicated that the outflow from sediment traps
andbasinswasstill quiteturbid (meanof 200NTUs) and
sediment-laden (mean concentration of 283 mg/l).

Theinconsistent performance of sediment controls
noted in the study highlightsthe critical importance of
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Figure 3: Idealized Schematic of a Sediment Basin Design

42




preventing erosion from occurring in the first place.
Hydroseeding, straw/mul ching, slopestabilizationand
construction sequencing al played a major role in
reducing the concentration of sediment delivered to
downstream trap or basin.

The study also recommended a series of design
improvements for sediment basins. Most notably, the
study recommended that storage capacity in basins
should beincreased from the current 1,800 cubic feet/
acre to 3,600 cubic feet/acre. Half of the total storage
capacity should be wet, and the remaining half dry
(Figure 3). The dry storage is regulated by a vertical
dewatering device that extends from the riser. The
device can be protected by large mesh hardware cloth.
Filter fabric shouldbeavoided asthefinesiltsandclays
quickly clog pore spaces in the fabric. This design
should becapabl eof entirely contai ning sediment-laden
runoff fromsmall storms, and allowingtwotosix hours
of extra detention for the larger storm events as well.

Theseimprovementsshoul dincreasesediment removal
when its needed most: during larger storms that occur
in the later stages of construction.
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