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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

Can you record movies/images using your own microscope camera? (Y/N)___N______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.2, 3.6, and 3.8
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
Tests are usually initiated with 48 hours of sample collection (2.0) to minimize degradation of pesticides in the samples. The most difficult aspect of this procedure is making sure that the three toxicity test species used in Protocol Sections 3.2, 3.6, and 3.8 are available in sufficient numbers and are at the appropriate stage for test initiation so that when samples collected as part of Protocol Section 2.0 are brought to the laboratory, the tests can be initiated as soon as possible.  
E.  Location: Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ___Location 1 is our laboratory on the Big Sur Coast, 8 miles south of Carmel.  Location 2 is on a USDA farm on Spence Rd  in south Salinas approx. 40 miles from our lab.  This site may be followed by one additional bioswale site_(Location 3 on Boronda Rd in Salinas, approximately 15 miles north of Location 2), if time allows.  Locations 2 and 3 are on your way North to the airport on Hwy 101 (San Jose or San Francisco)._______________________________________________ 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of these procedures is to combine chemical analyses with freshwater invertebrate toxicity tests to evaluate how well vegetated treatment systems remove current-use pesticides from urban storm water and agriculture irrigation runoff (Intro).
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Brian Anderson: This approach is intended to answer whether standard remediation practices are effective at protecting surface water quality from contaminants and to determine the appropriate monitoring components for evaluating effectiveness of management practices [1-MED].
1.1.1. Brian speaks toward the camera, interview style. 
1.2. Brian Anderson: The main advantage of these procedures is that they couple toxicity test protocols with chemical monitoring of in-field remediation techniques, designed to reduce loading of pesticides in surface waters [1-MED].
1.2.1. Brian speaks toward the camera, interview style.    

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Brian Anderson: [1-MED] Bryn Phillips… [2-MED] and Michael Cahn… [3-MED] will demonstrate components of an integrated vegetated treatment system designed to remove pesticides and other contaminants from agricultural runoff [4-MED].
1.3.1. Brian speaks toward the camera, interview style.  Editors, please use this sound bite to cover shots 1.3.2 through 1.3.4.
1.3.2. Bryn Phillips looks up from the vegetated ditch and acknowledges the camera. 
1.3.3. Michael Cahn looks up from the vegetated ditch and acknowledges the camera 
1.3.4. Bryn Phillips and Michael Cahn working at the vegetated ditch. 
1.4. ** Brian Anderson: Jennifer Voorhees will demonstrate three toxicity test protocols used to monitor the treatment system.
1.4.1. Brian speaks toward the camera, interview style.  Editors, please use this sound bite to cover shots 1.4.2.    

1.4.2. Jennifer Voorhees looks up from workbench and acknowledges the camera. NOTE to Editor from Videographer: “We forgot to do this shot.  Please use 3 seconds of 3.1.0 to establish Jennifer”
Protocol: (read by voice talent at JoVE)
2. Integrated Vegetated Agricultural Drainage Ditch Efficacy Monitoring
2.1. The vegetated drainage ditch used in the current example is 152 meters long and has a semi-V-shaped cross-section width of 5 meters at the top, and a 1 meter depth. The ditch vegetation is a combination of native grass species primarily seeded with red fescue [1-BROLL].
2.1.1. Several views of ditch including the long view.  Pan to close-up of grasses.  Editors, please correlate some close-up shots of grasses with narration of the second sentence.
2.2. The vegetated ditch is augmented with compost filters and carbon filters [1-MED].  Filters are constructed from tubular mesh sleeves that are 2 meters long and 20 centimeters in diameter [2-CU].  
2.2.1. Talent unspools the empty filter sleeve material from the roll. Continue action in next shot.
2.2.2. Empty filter sleeve material as it is unspooled from the roll.
2.3. Fill each carbon sleeve with 30 liters of granulated activated carbon [1-MED-over the shoulder], and fill each compost sleeve with 15 kilograms each of partially decomposed yard waste from any clean source, such as a local landfill [2-CU].  
2.3.1. Talent fills the carbon sleeve with 30 liters of granulated activated carbon.
2.3.2. Compost sleeve as talent finishes up filling it and closes it with cable-ties.
2.4. Install the filters in different sections of the vegetated ditch as displayed in the text protocol [1-WIDE-TXT].  Anchor the sleeves to the ditch bottom with wire stakes on the upstream edge [2-MED].
2.4.1. Talent works at the ditch to install the filters.  TEXT Overlay: See Figure 2 in text
2.4.2. Talent places the sleeves in the ditch bottom and anchors with wire stakes.
2.5. Then, place a 2.5 meter long, 6-inch wide section of pine board on the downstream edge of each of the sleeves [3-CU].  Dig the pine boards into the two sides and bottom of the channel to minimize water bypassing and undercutting the carbon sleeves [2-MED-over the shoulder].  The boards will also provide vertical support to maximize the water contact time with the carbon [1-CU]. 
NOTE: “The final sequence should be:  2.5.1 – talent digs pine boards into channel; 2.5.2 – talent hammers in stakes to secure pine boards; 2.5.3 close up of water flowing over the carbon sock” – The VO order does not need to change.
2.5.3 Channel as talent digs the pine boards into it.
2.5.2 Talent hammers in stakes to secure pine board
2.5.1. CU Water going over carbon filter sock 
2.6. The efficacy of the integrated ditch system can be tested by creating simulated agricultural runoff using ground water mixed with suspended sediment and spiked with a model pesticide [1-BROLL].
2.6.1. Water running through ditch.  Be sure to get some close-up shots here.
2.7. Bryn Phillips: Since neuro-toxic pesticides such as organophosphates, pyrethroids and neonicotinoids have recently been linked to surface water toxicity, treatment systems and monitoring programs should emphasize these pesticide classes [1-MED-TXT].
2.7.1. Bryn speaks toward camera, interview style.  TEXT Overlay: See text for a chlorpyrifos example 
2.8. Monitor the inlet flow rate with a digital meter and data logger.  Use the data to quantify total volume of the runoff water applied to the ditch inlet [1-CU]. 
2.8.1. Digital meter showing flow of water into the ditch.
2.9. Construct a weir at the outlet of the ditch and plumb it with an outlet pipe connected to a digital flow meter and data logger [1-MED].  
2.9.1. Weir already in place as talent plumbs it with an outlet pipe connected to a digital flow meter and data logger.  Match/continue action in next shot.
2.10. Program the data loggers to activate peristaltic pumps located at the inlet and at various stations below the inlet of the ditch [1-MED-over the shoulder] to collect composite subsamples of runoff into stainless steel containers at 5 minute intervals [2-CU].
2.10.1. Talent works to program the data logger to activate the peristaltic pumps
2.10.2. Shot of peristaltic pump and container collecting sample.
2.11. Transfer composite samples of runoff water from trials into amber glass bottles at the end of each runoff trial [1-MED].  Maintain the samples on ice at 4 degrees Celsius for later toxicity and chemical analyses as described in the text protocol [2-CU]. 
2.11.1. Bryn and Michael transferring water from stainless pot into amber bottles.
2.11.2. Amber bottles as talent places them into cooler.
2.12. Bryn Phillips: Due to time constraints, we have emphasized an integrated vegetated ditch for treating pesticides in agriculture runoff.  The design and monitoring principals applied to this system also apply to urban storm water treatment using bioswales, as discussed in the manuscript [1-MED].
2.12.1. Bryn speaks toward the camera, interview style.
3. Integrated Vegetated Ditch Efficacy Monitoring: Toxicity Testing
3.1. Prepare composited inlet and outlet vegetated ditch water samples for conducting toxicity tests using 3 test species, following modified US Environmental Protection Agency acute and chronic test protocols [1-MED or WIDE-TXT]. 
3.1.1. Jennifer removes samples bottles from refrigerator and places them on the counter next to sets of exposure chambers.  TEXT Overlay: 3 text species = Ceriodaphnia dubia, Hyalella Azteca, and Chironomus dilutus  
3.1.2. Added a MED shot of Jennifer placing the sample bottle on the work bench Editor – use to cover and appropriate part of 3.1, perhaps the end.
3.2. Prior to setting up exposures, measure the dissolved oxygen, pH, and conductivity of a subsample of each sample using appropriate meters and electrodes [1-CU-TXT].  Also, measure un-ionized ammonia using a spectrophotometer [2-MED-over the shoulder].
3.2.1. Sample as talent measures the water quality.  TEXT Overlay: see text for more information on toxicity texts
3.2.2. Talent works at a spectrophotometer to measure the un-ionized ammonia.
3.3. Next, conduct acute 96 hour survival tests with the cladoceran (pronounced as “kluh-dos-er-uhn”) C. dubia (pronounced “C-doo-bee-uh”) [1-MED].  Expose five C. dubia neonates in each of five replicates of inlet and outlet stormwater samples [2-ECU].  Replicates consist of 20-milliliter scintillation vials containing 15 milliliters of test solution [3-MED-over the shoulder].
3.3.1. Talent adds neonates to scintillation vial.  Continue action in next shot.
3.3.2. Neonates as talent adds to scintillation vial.  Macro lens may be needed here.
3.3.3. Vial as talent adds it to the rack of test containers. 
3.4. Renew the C. dubia test daily by feeding neonates a mixture of yeast, cerophyll (pronounced as “se-roh-fil”), trout chow and Selenastrum (pronounced as “seh-len-ah-strum”) algae 2 hours prior to renewal [1-MED-TXT]. 
3.4.1. Talent adds 200 mL of food to each vial.  Use labeled containers.  TEXT Overlay: YCT following U.S. EPA guidance 
3.5. Then, transfer the organisms to a fresh sample [1-ECU].  Record the total number of surviving neonates daily [2-MED-over the shoulder].
3.5.1. Neonates as talent removes them from one vial and places them gently into the renewal vial.  Macro lens may be needed here.
3.5.2. Talent records the total number of surviving neonates in a daily chart of some kind.
3.6. Also conduct acute 10 day survival tests with the amphipod H. Azteca (pronounced as “H az-tek-uh”) [1-MED].  Expose 10, 7-day to 14-day old amphipods in each of five replicates [2-ECU].  Replicates consist of 300-milliliter glass beakers containing 100 milliliters of test solution [3-MED-over the shoulder].
3.6.1. Talent adds animals to beaker.  Continue action in next shot.  
3.6.2. Animals as talent adds them to beaker.  Macro lens may be needed here. 
3.6.3. Beaker as talent places it on shelf with other test containers.
3.7. Count the number of surviving amphipods daily [1-MED-over the shoulder], and renew 50% of the test solution every 48 hours [2-MED].  Feed each beaker every 48 hours with 1.5 milliliters of YCT after the renewal [3-CU].
3.7.1. Talent records the number of surviving amphipods. 
3.7.2. Beaker as talent pours out and refills it.  
3.7.3. Beaker as talent feeds the animals with 1.5 mL of YCT.  Use labeled containers.
3.8. To conduct chronic 10 day survival and growth tests with the midge C. dilutes (pronounced as “C duh-loo-tuss”) [1-MED], expose 12, 7-day old animals in each of four replicates [2-ECU].  Replicates consist of 300-milliliter glass beakers containing 200 milliliters of test solution and 5 milliliters of sand as the substrate for tube building by the larvae [3-MED-over the shoulder]. 
3.8.1. Talent adds the organisms to the test containers.  Continue action in next shot.
3.8.2. Organisms as talent adds them to the test containers.  Marco lens may be needed here.
3.8.3. Test container as talent places it next to other test containers.
3.9. Renew 50% of the test solution every 48 hours [1-MED].   Feed each beaker daily with an increasing amount of fish food slurry from 4 grams per liter of fish food slurry [2-CU-TXT].
3.9.1. Talent renews the test solution.  
3.9.2. Beaker as talent feeds the organisms fish food slurry.  TEXT Overlay: See text for specific amounts of food per day 
3.10. After counting the final survival of C. dilutus [1-MED], measure the growth of the surviving organisms as ash-free dry weight [2-CU].
3.10.1. Talent collects the surviving organisms to weigh them.  
3.10.2. Foils being weighed.
3.11. Compare final C. dubia survival after 96 hours of exposure to inlet and outlet vegetated ditch samples to their survival in moderately hard control water using a t-test [1-MED-TXT].  Use the same procedures to compare final survival of H. azteca, and the final survival and growth of C. dilutes [2-MED-over the shoulder].
3.11.1. Talent works at the computer to perform the statistical analysis.  TEXT Overlay: follow statistical procedures recommended by U.S. EPA
3.11.2. Talent works at the computer to perform the statistical analysis of H. azteca and/or C. dilutes
3.11.3. Added shot – video capture of statistical analysis – Emailed to Stena Editor – use to cover part of 3.11, perhaps instead of 3.11.2
4. Results: Reduction of Pesticides and Toxicity by Vegetated and Bioswale Treatment Systems
4.1. Representative results of the vegetated treatment of agriculture irrigation runoff showed that this system is effective at reducing pesticide and toxicity [1-LM].  
4.1.1. 55391_Anderson_Table2_modified
4.2. The average chlorpyrifos (pronounced as “klawr-pir-uh-fos”) loading was reduced by 98% at a flow rate of 3.2… [1-LM] and by 94% at a flowrate of 6.3 liters per second [2-LM].  
4.2.1. 55391_Anderson_Table2_modified – Editors, please highlight the “98%” in the bottom row and the “3.2 Liters/second” in the top row as each are narrated.
4.2.2. 55391_Anderson_Table2_modified – Editors, please highlight the “94%” in the bottom row and the “6.3 Liters/second” in the top row as each are narrated.
4.3. Toxicity was eliminated in two of the three trials at the lower flow rate… [1-LM] and one of three trials at the higher flow rate [2-LM].
4.3.1. 55391_Anderson_Table2_modified – Editors, please highlight the “96*” and “100*” in the “outlet” row in the “3.2 Liters/second” section.
4.3.2. 55391_Anderson_Table2_modified – Editors, please highlight the “100*” in the “outlet” row in the “6.3 Liters/second” section.
4.4. Reductions of toxicity and pesticides, and other contaminants, were also observed in bioswale treatment of storm water [1-LM].  
4.4.1. 55391_Anderson_Table1_modified
4.5. Pyrethroid (pronounced as “pahy-ree-throid”) pesticides were greatly reduced in stormwater… [1-LM] and associated toxicity to the amphipod H. azteca was also reduced [2-LM].  
4.5.1. 55391_Anderson_Table1_modified – Editors, please highlight the “Inlet” and “Outlet” columns in the “Bifenthrin” row.
4.5.2. 55391_Anderson_Table1_modified – Editors, please highlight the “Inlet” and “Outlet” columns in “H. Azteca” row.
4.6. Conversely, the concentration of fipronil sulfone was not reduced by bioswale treatment… [1-LM] and neither was toxicity to the midge, C. dilutes [2-LM].
4.6.1. 55391_Anderson_Table1_modified – Editors, please highlight the “Inlet” and “Outlet” columns in the “Fipronil Sulfone” row (the last row).
4.6.2. 55391_Anderson_Table1_modified – Editors, please highlight the “Inlet” and “Outlet” columns in “C. dilutes” row.
5. Conclusion (said by authors on camera)

5.1. Brian Anderson: Water quality regulators and researchers use aquatic toxicity testing to evaluate the capacity of surface waters to support aquatic life.  Data generated through decades of monitoring in California has shown that most toxicity to invertebrates is caused by pesticides [1-MED].
5.1.1. Brian speaks toward the camera, interview style.
5.2. Brian Anderson: Environmental regulators in California are implementing policies to reduce loading of pesticides from storm water and agriculture runoff.  These include the promotion of treatment systems designed to reduce loading of current use pesticides from these sources [1-MED].
5.2.1. Brian speaks toward the camera, interview style.
5.3. Brian Anderson: Visual demonstration of the toxicity test protocols should re-inforce the concept that monitoring the efficacy of these treatment systems needs to use test species and protocols that are sensitive to current-use pesticides [1-MED].   
5.3.1. Brian speaks toward the camera, interview style.
5.4. Michael Cahn: We have shown that vegetated systems are a cost effective solution for treating pesticides in agriculture runoff [1-MED].
5.4.1. Michael speaks toward the camera, interview style.
5.5. Bryn Phillips: Addition of granulated activated carbon to these systems has been shown to remove residual pesticides not removed by vegetation [1-MED].
5.5.1. Bryn speaks toward the camera, interview style.
5.6. Brian Anderson: Monitoring the effectiveness of these systems using targeted chemical analyses and appropriate toxicity test protocols will ensure these practices are protecting aquatic ecosystems [1-MED].
5.6.1. Brian speaks toward the camera, interview style.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
55391_Anderson_Table2_modified  
55391_Anderson_Table1_modified
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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