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ABSTRACT
Gross pollutants have not usually been considered in monitoring studies that have quantified pollutant removal efficiency for stormwater Best Management Practices (BMPs).  Yet these pollutants degrade aquatic habitat, cause visual blight, smother productive sediments, leach harmful pollutants, and can cause unpleasant odors.  Gross pollutants generally consist of litter, debris, and coarse sediments.    Litter includes human derived trash, such as, paper, plastic, Styrofoam, metal, and glass. Debris consists of organic material including leaves, branches, seeds, twigs and grass clippings.  Coarse sediments are inorganic breakdown products from soils, pavement or building materials.  
In response to growing concerns about gross pollutants in urban areas, manufacturers have developed a number of proprietary products designed to trap and separate this trash from the runoff flow path before discharge.  Most of these BMPs are still in their early implementation stages and have not been fully tested in the field.  Therefore, removal efficiencies are often based on tests of scaled models in the laboratory or limited field testing.   In addition, most gross pollutants cannot be sampled by traditional automatic samplers and have been ignored in studies evaluating the impact of stormwater runoff on receiving waters.

The purpose of this paper is to suggest a standardized protocol for measuring gross pollutants and to solicit comments and suggestions from other researchers who are studying gross pollutant traps.  When testing stormwater treatment devices, there will always be a need to perform traditional pollutant testing.  A combination of tests for the traditional pollutants, as well as the gross pollutants, will give a complete picture of the pollutants in stormwater runoff. 
Information about drainage basin, soil types, land use, climate etc. should continue to be included with the water quality data.  In addition, a description and specifications for the gross pollutant trap should be included.

DISCUSSION 

One of the major differences between gross pollutant traps is that some units are designed to retain the collected material above the standing water level (dry systems), and in other designs the collected material remains under water until the unit is cleaned out (wet systems).  Quantification of the amount of gross pollutants collected in wet units is not easy to do, since it is difficult to obtain an accurate dry weight and some of the pollution leaches out into the standing water (Strynchuk et al. 2000).  

In contrast, certain BMPs such as inlet traps, filter gross pollutants and keep them in a dry state, rather than in a water-filled sump.  This dry state makes characterization and testing of gross pollutants a somewhat simpler and more accurate process than wet BMPs, where decanted water may dissolve or mask gross pollutants.  In dry systems, it may be possible to collect nearly 100% of the pollutants in the screens or filters.

Where appropriate in the protocol, a distinction is made for methods that are necessary for wet or dry systems only.  Also, suggestions for measuring gross pollutants have been divided into two categories: 1) the minimum quantification required, and 2) a more complete analysis labeled as nice to have. Unless the study is designed specifically to compare characteristics of a specific rainfall event to gross pollutant accumulation, the analysis should be performed at time of clean out.  Since the BMPs have a design sediment capacity, units should be cleaned out when this capacity is reached.  The capacity should be noted in the cleanout report along with the volume of material in the chamber.  

There are large variations in pollutants accumulated in BMPs between rainfall events.  These are due to many variables, such as rainfall intensity and duration, land use, soil type, seasonality, deicing practices, etc. These variations are even more important for gross solids than dissolved solids.  In order to normalize these variations, yearly data accumulation measurements of gross pollutants will provide more useful results than shorter time frequency comparisons.  It therefore becomes important to keep accurate records of cleanout intervals.  Another important factor to determine is the size of the drainage basin. 

PROPOSED PROTOCOL
Each situation is unique and the protocol may have to be adjusted to meet individual problems.  Excess water from base flow or submerged pipes has been identified as a disposal problem in many wet systems.  When cleaning a wet BMP, the inflow and outflow of the unit should be closed off to eliminate base flows.  This becomes important because the volume of water in the system at the time of cleanout is often many times greater than the volume of material in the BMP.  Although undesirable, field conditions may cause the decanted or diverted water to be drained untreated downstream of the BMP.  An estimate of the liquid volume should be made, samples of this volume taken, and tests made for traditional pollutants of concern. 
The first step in taking samples will be to determine the volume and mass of each of the different categories sampled.  After collecting the gross solids from the BMP, the next effort in sample collection will be to separate the material into the litter, debris, and sediment categories.  There will be different degrees of effort and different methods required to collect and separate samples in dry verses wet systems.  The floatables should be cleaned of sediment, grass, and organic debris.  An attempt should be made to separate organic debris from sediment, although this will not be completely possible with fine debris.  A discussion of sediment collection is given in the Sediment section below.
Nice to Have – A volume measurement for each of the individual strata (litter, debris, sediments). 

FLOATABLES AND DEBRIS
Dry BMPs

Most dry BMPs are inlet traps.  There may occasionally be a vault type sediment sump with a screen attachment that keeps the debris dry to prevent nutrients from organic debris from leaching into the sump.  This type of BMP is a combination wet and dry BMP.
Minimum – When BMPs are used with grated inlets, most of the floatables and debris are trapped by the grate and do not enter the BMP.  If characterizing stormwater runoff, the floatables and debris trapped on the grated inlet should be gathered, separated, and measured for volume and weight.  If only the removal efficiency of the grated inlet is being determined, floatables and debris within the inlet trap should be collected.  With BMPs in curb opening inlets, the accumulated floating litter and debris should have volume and weight measurements taken.
Wet BMPs
Minimum – Calculate a good estimate of the volume of floatables and debris while it is still in the BMP, or after it is dumped at the disposal site.  

Nice to Have - The floatables should be removed and sorted by the classification reported using the classification developed by New York City.  See Appendix A.  The volume of each classification should be estimated and weighed. Then sub-samples from the different classification should be taken and the material dried by a suitable method.  After this density has been calculated enough times to be statistically valid, the density can be estimated from existing data or tables.  

SEDIMENT 
Volume Measurement 

Minimum - Since the dimensions of the unit are known, measure the depth of the accumulated mass while it is still in the BMP to calculate the retained volume.  This measurement method is the same for both wet and dry systems, but it should be realized that in wet systems the mass is not as compacted as in dry systems.   Also in wet systems, it should be possible to distinguish between the floatables and the coarse sediment/debris by plumbing the mass with an appropriate instrument.  Depth measurements should be taken at enough locations to determine the average depth for volume calculations.  Additional measurements should be taken if the accumulated mass in the chamber is unevenly distributed in the bottom of the BMP. To calculate mass from volume measurements, representative samples should be analyzed for a density determination. In some applications it may be difficult to accurately measure depth of the accumulated mass while it is still in the unit and the gross pollutants may have to be estimated at the disposal site. An example for collecting samples and measuring volume is presented in Appendix C.
Minimum - Dry the samples, remove any floatables, and pass through a series of standard sieves using standard methods.  Four or five different size sieves should be used, such as #20, #40, #80, #100, and <#200.  Particle size, mass, and percent organic matter should be calculated for each sieve size.  Mix the mass of each sieve well and randomly collect six to eight composite samples for chemical analysis.  If it is impossible to separate the organic material from the sediments, ash tests might be performed on washed and unwashed samples to quantify sediments.  The fraction that remains on each sieve should be analyzed independently for organic content, nutrients, metals, PAHs, etc. as described below.   
Nice to Have - Representative samples for sediments and/or leaves collected from three to six locations in the accumulated mass and divided into separate strata (top, middle, bottom).  Record the thickness of each strata.  A soil-coring device would be one method for doing this.  The use of a Wildco eggshell core sampler has given good results for holding fine and coarse sediments that tend to escape other samplers.  Mix the separate strata together (i.e. the four top together, the four middle, the bottom four).  Combine the sample for each separate strata well using the four corner method. This would make three composite samples, one for each strata.  Repeat the process with three to four additional cores for a total of six samples.  The above sieve analysis would be done separately for each strata.

Chemical Analysis
Minimum - Total organic carbon, total nitrogen, total phosphorus, total copper, total lead, total zinc and total PAHs.

Also Nice to Have - Ammonia, nitrate, nitrite, ortho-phosphorus, TKN, BOD, COD, pesticides, mercury and analyses for individual PAHs.  Part of the mass from each size fraction remaining on each sieve should be composited into one sample and tested to determine disposal restrictions using a Toxicity Characteristics Leachate Procedure (TCLP).   The sample remaining on the individual sieves should be kept separate until composited together by size fraction and analyzed.  
An estimate for the cost of these analyses has been submitted by one laboratory and their prices can be found in Appendix B.

APPENDIX  A
One of the largest and most comprehensive litter investigations conducted to date was by New York City in response to what has been described as "one of the major issues of wet-weather pollution, the control of floatable pollution". Information from this monitoring program determined that an average of 2.3 floatable litter items were discharged through the catch basin inlets per day per 100 ft of curb and that the total litter load discharged was about twice this floatable amount. The characteristics of the litter found in the study shows plastics contributed over 50 percent (Table 1).

Table 1. Floatable Litter Characteristics Found on New York City Streets

	Category
	No. of Items
	Wt. of Items
	Density

	
	(%)
	(%)
	(lb/ft3)

	Plastics
	57.2
	44.3
	2.8

	Metals
	18.9
	12.0
	3.8

	Paper 
	5.9
	  4.0
	2.0

	Wood
	5.9
	   5.3
	7.7

	Polystyrene
	5.4
	   1.3
	0.7

	Cloth/fabric
	2.5
	 12.5
	8.3

	Sensitive Items
	1.7
	   0.4
	na

	Misc.
	1.0
	   3.6
	9.8

	Glass
	0.4
	15.6
	13.8


From HydroQual, Inc. Floatables Pilot Program Final report: Evaluation of Non-Structural Methods to Control Combined and Storm Sewer Floatable Materials. Department of Environmental Protection, Division of Water Quality Improvement, NYPD2000. Dec 1995.
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	SWFWMD
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	Mark Rials

	
	
	
	
	
	 
	Project Name: 
	Sediments

	
	
	
	
	
	 
	Quoted By: 
	Karen Daniels

	
	
	
	
	
	 
	Quote Date: 
	11/13/2002

	 
	 
	 
	 
	 
	 
	Unit
	No. of
	Extended

	Product
	Analysis
	Matrix
	Method
	Cost
	Samples
	Cost

	 
	Sample Preparation
	SO
	USBR 514.2.6
	 $     10.00 
	1
	 $         10.00 

	 
	Sieve Analysis (5 Screens)
	SO
	ASTM D422
	 $     50.00 
	1
	 $         50.00 

	 
	Organic Matter %
	SO
	USBR 514.8.7
	 $     25.00 
	1
	 $         25.00 

	 
	Density 
	SO
	ASTM D2937
	 $     25.00 
	1
	 $         25.00 

	 
	Full TCLP 
	SO
	SW 846
	 $   975.00 
	1
	 $        975.00 

	 
	TOC
	SO
	SID, S3
	 $     50.00 
	1
	 $         50.00 

	 
	Total Phosphorus
	SO
	365.3
	 $     30.00 
	1
	 $         30.00 

	 
	Total Copper
	SO
	6010/6020
	 $     20.00 
	1
	 $         20.00 

	 
	Total Lead
	SO
	6010/6020
	 $     20.00 
	1
	 $         20.00 

	 
	Total Zinc
	SO
	6010/6020
	 $     20.00 
	1
	 $         20.00 

	 
	Total Nitrogen
	SO
	300.0/351.2
	 $     66.00 
	1
	 $         66.00 

	 
	Ammonia
	SO
	350.3
	 $     30.00 
	1
	 $         30.00 

	 
	Nitrite
	SO
	300.0
	 $     20.00 
	1
	 $         20.00 

	 
	Nitrate
	SO
	300.0
	 $     20.00 
	1
	 $         20.00 

	 
	Ortho Phosphate
	SO
	365.3
	 $     20.00 
	1
	 $         20.00 

	 
	BOD
	SO
	405.1
	 $     40.00 
	1
	 $         40.00 

	 
	COD
	SO
	410.2
	 $     25.00 
	1
	 $         25.00 

	 
	Pesticides
	SO
	8081
	 $   150.00 
	1
	 $        150.00 

	 
	PAH's
	SO
	8270
	 $   135.00 
	1
	 $        135.00 

	 
	 
	 
	 
	 
	 
	 
	Total =>
	 $     1,731.00 

	Special Requirements
	 
	 
	 
	 
	 
	 

	As appropriate for analysis (nutrients, BOD, COD, etc.) various sample preparations/leachates will be applied to conduct testing on solid samples.  Optional methods may be available and should be discussed if desired.  Costs for options may differ from those quoted.

	

	

	

	

	Standard Terms (unless otherwise specified)
	 
	 

	* 
	All Analyses to be billed on a unit cost (per sample) basis including field QC and field specified sample matrix QC. NET 30 days

	* 
	Acceptance of samples by CAS as specified in this quotation is contingent upon acceptable terms and

	 
	conditions, including schedule, in the resulting contract or purchase order.
	 

	 
	 
	Project Specifics
	Deliverables

	 
	 
	TAT Required
	STD
	Report to:
	 

	 
	 
	QC Level
	 
	 
	Edata to:
	 

	 
	 
	Special Rqmts
	 
	Billing to:
	 


APPENDIX C
EXAMPLE OF METHOD USED TO COLLECT SAMPLES FOR DRY INLET TRAP
Preparation to collect sample prior to sampling day:
· Obtain sample bottles and chain of custody from laboratory
· Coordinate with sampling team and agree on date(s)
· Make copies of chain of custody forms

· Get supplies together such as extra pens, labels, log book etc
· Collect sampling equipment and store in one place








Gloves










Paper towels










Lab pads










Ethanol










DI water










Containers (one for each drop box). Note restrictions on containers*.




Scoops and shovels










Leatherman










Measuring container (2 liter one worked for us)

· Locate coolers and ice to store samples

· Obtain UPS shipping label for coolers


· Wash sampling equipment




Wash with liquinox and rinse 3X tap water & 3X DI water



Rinse with ethanol



Place on lab pads to air dry

· Make arrangement for vehicle & hoist



Preparing material for sampling:



· Appoint a recorder to take field notes and to make certain all tasks completed correctly

· Have field sample containers* for each drop box (different from lab sample bottles)


· Use hoist to lift grate from drop box


· Remove baffle material and shake attached material into basket***


· Use scoop and shovel to clean off lip and put into inlet basket


· Clean off top insert (skimmer tray) and lift off, put collected material in basket


· Brush any material that has adhered to sides into basket


· If possible lift basket out of drop box



Making volume measurements:
Mix the collected material together in the basket using modified 4 corner method


· When well mixed tamp down to uniform depth
1. To measure in basket


· Take 8 to 10 depth measurements

· Make measurements of area of drop box basket

· Calculate volume from depth times area (do later in office)

· Measure to top of overflow slots for maximum capacity calculations

· Divide into 4 to 10 equal sections depending on amount of material

· Collect 1 to 2 randomly selected sections and put into container for lab analysis

· Mark containers with appropriate identification
2. To measure with a measuring container (2 liter beaker)

· Measure the volume of 1 to 2 randomly selected sections

· Multiply to estimate total volume (do later in office)

Make Visual estimate of how much material collected in each category

· Divide into percent sediment, foliage, and litter

· Record in field journal

Preparation of samples for lab analysis (at the office)
· Make volume calculations from field measurements

· Determine the percentage of material collected by each drop box

· Measure the appropriate ratio of sample material from each drop box.

· Mix together in one large container using appropriate ratio

· Put mixture into lab bottles

· Repeat the previous three steps for a duplicate sample

· Put sample bottles on ice in coolers

· Fill out the appropriate paper work

· Mail to the lab using their instruction

* Depending on analysis, only containers made out of certain materials can be used

For example, stainless steel or glass for metals. Some plastics can't be used for PAHs

***Basket=bottom of drop basin insert for a grated skimmer box
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