Regarding Letter of Clarification No. 6, Question #57
[bookmark: _Toc378490529][bookmark: _Toc380693610][bookmark: _GoBack]Obtaining and Sorting Samples
[bookmark: _Toc378490530]Route Selection
The first step in obtaining samples is to select random routes for sampling. The procedures to select routes will vary by substream. Routes from the residential garbage and recycling substreams, which have regularly scheduled waste collection, will be pre-selected prior to the actual sampling date. Heavy waste loads will be selected using systematic selection (selecting every nth vehicle) at the neighborhood depositories on the day of sampling.
[bookmark: _Toc378490531]Pre-selected Routes
Cascadia will pre-select regularly scheduled residential garbage and recycling routes using route data provided by the City of Houston. This route data will include the collection day, the quadrant, the route ID, and the substream (garbage or recycling). 
Cascadia will pre-select routes for sampling data using the following three steps: 
1. Compile a complete list of all routes using route data. 
2. Assign each route a random number. 
3. Select routes from this randomized list until the sample selection goals by substream and quandrant are fulfilled
We will summarize selected routes for each sampling day on a Vehicle Selection Sheet and will create an identifying Sample Placard for each route. The number of garbage and recycling routes selected from each quadrant and day of the week is summarized in Table 2 and Table 3, respectively. A detailed list of selected routes is included in Appendix C. Complete List of Selected Routes.
[bookmark: _Ref378506055][bookmark: _Ref378506049]Table 2. Selected Garbage Routes by Quadrant and Day
[image: ]
[bookmark: _Ref378488048][bookmark: _Ref378488312][bookmark: _Ref378488307]Table 3. Selected Recycling Routes by Quadrant and Day
[image: ]
Garbage samples will be collected and sorted at McCarty Road Landfill. Any selected routes that do not normally dump at McCarty Road Landfill will be re-routed there by the City.
Recycling samples will be collected at the Gasmer Road Material Recovery Facility (MRF), and transported to McCarty Road Landfill for sorting. Any selected routes that do not normally dump at Gasmer Road will be re-routed there by the City. 
Cascadia will distribute copies of the Vehicle Selection Sheets and Sample Placards to the City collections route supervisors prior to sampling. The route supervisors will then distribute Sample Placards to the drivers of the routes selected for sampling, remind them to participate in the study, and (as necessary) redirect routes. Prior to sampling, the route supervisors will note the anticipated truck numbers for selected routes on the Vehicle Selection Sheets and transmit this information back to Cascadia. The field crew will use the Vehicle Selection Sheets to facilitate vehicle identification at the sampling locations. 
Examples of Vehicle Selection Sheets and Sample Placards appear in Appendix B. Example Field Forms.
[bookmark: _Toc378490532]Systematic Load Selection
Cascadia will use a systematic selection process to select loads of heavy waste for sampling. Systematic selection consists of selecting every nth vehicle entering the facility after a randomly selected start time. The sampling interval (n) will be determined for each neighborhood depository by dividing the day’s expected vehicle count by the number of samples needed on that day. The expected number of arriving vehicles will be based on vehicle traffic data the City will provide to Cascadia. 
[bookmark: _Toc63501995]A member of the field crew will count vehicles as they arrive. When the designated nth vehicle arrives, the field crew member will direct the vehicle to the designated sampling area and meet them there to characterize their load.
[bookmark: _Toc243380902][bookmark: _Toc378490533]Sorting and Sampling Procedures 
Depending on the substream, samples will be either hand-sorted or visually characterized using the methods outlined below. Cascadia’s health and safety plan to ensure that our field workers and the people that we interact with during this study are safe is included in Appendix D. Field Health and Safety Plan. 
[bookmark: _Toc242598851][bookmark: _Toc242604068][bookmark: _Toc242604146][bookmark: _Toc242604169][bookmark: _Toc243380903][bookmark: _Toc378490534]Garbage and Recycling Sample Collection Procedure
The field crew will collect samples from selected residential garbage and recycling routes using the following procedure: 
The field supervisor will first collect the Sample Placard from the driver of the selected load and verify the load’s description with the information on the Vehicle Selection Sheet. 
The driver will dump the selected load in an elongated pile. The sampling crew manager will select a sample from this pile using an imaginary 16-cell grid (as shown in Figure 1) superimposed over the dumped material. The sampling crew manager will randomly select one cell from this grid to extract a sample from, using a randomly generated number that is printed on the Sample Placard.
[bookmark: _Ref285023619]Figure 1. 16-Cell Grid for Sampling
[image: ]
[image: ]With the assistance of the sampling facility’s loader and operator, the field crew will place a sample from the selected portion of the load on a tarp, and a sampling crew member will take a photograph of the sample using a digital camera. The Sample Placard that identifies each sample will be positioned so that it is visible in each photograph. Figure 2 shows a sample on a tarp with the Sample Placard visible. Garbage samples will weigh approximately 200 lbs. and recycling samples will weigh approximately 125 lbs. At the end of each sampling day, recycling samples will be loaded in a moving truck and transported to McCarty Road Landfill for sorting.[bookmark: _Ref332977396]Figure 2. Tarped Sampled with Sample Placard

[bookmark: _Toc378490535]Garbage and Recycling Hand-sort Procedure
The field crew will hand-sort all garbage and recycling samples at the McCarty Road Landfill using the following procedure:
The sorting crew will sort the sample by material type into separate baskets. The individual members of the sorting crew typically specialize in groups of materials, such as papers or plastics. The crew manager will monitor the homogeneity of material in the baskets as they accumulate, rejecting any materials that are improperly classified. The material list and definitions that will guide this sorting are presented in Appendix A. Material List and Definitions
The sampling crew manager will verify the purity of each material as it is weighed in its basket using a pre-calibrated scale, and will record each material weight on a Material Weight Tally Sheet. 
[bookmark: _Toc378490536]Heavy Waste Sample Collection Procedure
The entirety of each heavy waste load is a sample, so there is no special sample collection procedure necessary for this substream. 
[bookmark: _Toc243380904][bookmark: _Toc378490537][bookmark: _Toc242598854]Visual Characterization Procedure
Our field team will characterize all heavy waste samples using volumetric-based visual estimations. A trained crewmember will use the following steps to characterize these loads:
Step 1. Obtain information about the load. The visual estimator will record relevant information about the sample, such as the sample number, date, and depository on the Visual Characterization Form. 
Step 2. Photograph the sample. The crewmember will take a photograph of the sample using a digital camera. The Sample Placard will be positioned so that it is visible in each photograph.
Step 3. Measure load volume. The crewmember will use a tape measure to record the length, width, and height of the load on the Visual Characterization Form.
[image: Brad_visual.jpg]Step 4. Note which material classes are present. After the driver dumps the load onto the ground, the crewmember will walk entirely around the load and note on the Visual Characterization Form which material classes are present in the load. Material classes are identified with green headings in Appendix A. Material List and Definitions. [bookmark: _Ref285026263]Figure 3. Completing a Visual Characterization Form

Step 5. Estimate composition by volume for each material class. Beginning with the largest material class present (e.g., Paper), the crewmember will estimate the volumetric percentage of this material class and record it on the form. The crewmember will then repeat this process for the next most prevalent material class, until the volumetric percentage of every material class is estimated. The crewmember will then calculate the sum of all material class volumetric percentages, ensuring that they total 100 percent. Figure 3 shows a crewmember completing a visual characterization. 
Step 6. Estimate composition by volume for each material type. The crewmember will consider material types within each material class separately, and estimate the percentage of each material type. For example, newspaper is a material type within the Paper material class. While considering only the Paper material class, the crewmember estimates the volume percentage of newspaper. The crewmember will do the same for every other material type within the Paper material class (e.g., corrugated cardboard, compostable paper). The crewmember will then ensure that the summed estimated volumetric composition percentages of the material types equal 100 percent.
Step 7. Check and reconcile percentage data. The crewmember will ensure the percentage estimates for the material classes and for the material types within each material class total 100 percent. 
Step 8. Convert volume estimates to weight estimates. This step is done at our team’s offices. Data from the Visual Characterization Forms are entered into a customized database, and accepted density conversion factors are used to develop estimates of the weight of each material component in each load. 
The field crew will complete a thorough clean-up effort after each day of work to ensure the site is left in good condition. The cleanup will include:
· Organizing and stowing sorting supplies in a designated location.
· Preparing all materials sorted throughout the day for disposal or recycling.
· Sweeping and cleaning the sort area to prevent windblown litter.
· Removing and properly disposing of any single-use personal protective equipment.
· Checking out with the facility manager each day.
At the conclusion of each sorting day, the crew manager will complete a quality control review of the data recorded on each Material Weight Tally Sheet and Visual Characterization Form. The completed sheets will be transported to the Cascadia office for data entry.
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Recycle routes selected per day and quadrant

Study Total

NE NW SE SW Total

MO 2 3 5 4 14

TU 4 4 4 4 16

TH 5 5 3 4 17

FR 4 3 3 3 13

Total 15 15 15 15 60
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Garbage routes selected per day and quadrant

Study Total

NE NW SE SW Total

MO 7 3 5 8 23

TU 5 6 5 6 22

TH 5 9 6 5 25

FR 5 5 6 4 20

Total 22 23 22 23 90


