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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)_________  

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.) 
_3.21; _3.22.3;  3.23; 3.24___________________________________
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.) __3.21 – Practice a few times with a soil sample that can be discarded; 3.22.3 – Practice and don’t get frustrated ________
E.  Will the filming need to take place in multiple locations? (Y/N) _____Y__ If yes, how far apart are the locations? ______Field site is about 2 miles from campus lab site ____________

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 this experimental procedure is to make certain that so-called “wall flow” – water movement between the wall of the container and the soil sample - doesn’t result in artificially high estimates of how fast the water moves. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jack Watson: This method can help answer key questions in the environmental field, such as whether a particular land based activity will result in greater surface water or groundwater contamination [1-MED].
1.1.1. Jack speaks towards the camera, interview style.
1.2. Jack Watson: The main advantage of this technique is that it prevents us from over-estimating the rate of water movement through soil, due to what is called “wall flow” [1-MED].  
1.2.1. Jack speaks towards the camera, interview style.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Jack Watson: [1-MED] After I demonstrate the fieldwork at the Drill Rig, Melissa Miller, a grad student from our laboratory, will be demonstrating the lab activities [2-MED]. 

1.3.1. Jack speaks towards the camera, interview style.  Video editors, please use 1.3.1 as the audio and 1.3.2 as the visual.
1.3.2. Melissa looks up from workbench or desk and acknowledges the camera.

Protocol: (read by voice talent at JoVE)
2. Collecting Soil Samples
2.1. To collect soil samples, first put on hard hat, gloves, and protective goggles prior to starting the drill rig [1-WIDE].  Power up the drill rig and lower the rotary head sufficiently to allow the installation of the Kelly bar [2-MED-over the shoulder].
2.1.1. Talent wearing gloves and protective goggles, puts on the hard hat.
2.1.2. Talent powers up the drill rig and lowers the rotary head.
2.2. The Kelly bar is the metal rod that connects the drive head of the drill rig to the sampler.  Insert the Kelly bar into the rotary head [1-CU].
2.2.1. Kelly Bar as talent inserts it into the rotary head.
2.3. Insert a plastic liner/sample tube into the metal sample tube with a cutting head attached to the bottom of the metal sample tube [1-MED-over the shoulder].
2.3.1. Talent motions to insert a plastic liner/sample tube into the metal sample tube with a cutting head attached to the bottom of the metal sample tube.  Match/continue action in next shot.
2.4. For the application described here, use a 150-millimeter long plastic liner with a 90-millimeter outside diameter fitted into a 200-millimeter long metal sample tube with a 100-millimeter outside diameter and 90-millimeter inside diameter [1-CU].
2.4.1. Plastic liner/sample tube as talent inserts it into the metal sample tube with a cutting head attached to the bottom of the metal sample tube.
2.5. Attach the metal sample tube to the Kelly bar using a drive head fitted to both [1-MED-over the shoulder].  Operate the drill rig to move the sample tube approximately 150 millimeters into the soil [2-MED].  Remove the metal sample tube from the soil using the hydraulic system of the drill rig [3-CU].
2.5.1. Talent attaches the metal sample tube to the Kelly bar using a drive head fitted to both.
2.5.2. Talent operates the drill rig to move the sample tube approximately 150 millimeter into the soil.
2.5.3. Metal sample tube as talent removes it from the soil using the hydraulic system of the drill rig.
2.6. Now, remove the metal sample tube from the drive head [1-MED-over the shoulder].  Remove the plastic sample tube holding the soil sample from the metal sample tube.  Take care not to lose soil from inside the plastic sample tube, and not to compact the soil or squeeze the sides of the plastic sample tube [2-CU].
2.6.1. Talent removes the metal sample tube from the drive head. 
2.6.2. Metal sample tube as talent carefully removes the plastic sample tube holding the soil sample.
2.7. Place the end caps on each end of the plastic sample tube, using red for the end at the top of the soil sample and black for the bottom of the soil sample [1-MED-over the shoulder or MED].  Tape the end caps to the sleeve to avoid contamination or loss of water from the sample [2-CU].
2.7.1. Talent places the end caps on each end of the plastic sample tube, using red for the end at the top of the soil sample and black from the bottom of the soil sample.
2.7.2. Sleeve as talent tapes the end caps to avoid contamination.
2.8. Finally, place the sample standing upright for transport back to the laboratory [1-WIDE].
2.8.1. Talent places the sample standing upright to prepare it for transport.
3. Building a Constant Head, Multiple Column, Soil Hydraulic Conductivity Setup
3.1. Construct the saturated hydraulic conductivity apparatus as detailed in the text protocol [1-BROLL]. 
3.1.1. Footage of the assembled saturated hydraulic conductivity apparatus.
3.2. To prepare the water source, first connect the plastic tubing to the nylon barbed end adapters in both the supply gutter… [1-MED-over the shoulder] and the drainage gutter [2-CU].  Place a large tub on the floor adjacent to the conductivity device set up to serve as the supply container [3-WIDE or MED].
3.2.1. Plastic tubing as talent connects it to the nylon barbed end adapters in the supply gutter.
3.2.2. Plastic tubing as talent connects it to the nylon barbed end adapters in the drainage gutter.  
3.2.3. Talent places a large tub on the floor adjacent to the conductivity device set up.
3.3. Place a small submersible pump into the tub and connect it via plastic tubing to the inlet end of the supply gutter [1-MED-over the shoulder].  Connect the plastic tubing to the barbed end adapters and place the non-connected end of the tubing into the drainage gutter [2-MED-TXT].
3.3.1. Talent places a small submersible pump into the tub and connect it via plastic tubing to the inlet end of the supply gutter.
3.3.2. Talent connects the plastic tubing to the barbed end adapters and places the non-connected end of the tubing into the drainage gutter.  TEXT Overlay: See text for adapters 
3.4. Now, fill the supply container with water [1-CU].  Plug in the pump and run it to fill the supply gutter [2-MED-over the shoulder].  Ensure the rate of water being pumped into the supply gutter is adequate to keep the supply gutter nearly full without overflowing [3-CU].
3.4.1. Supply container as talent fills it with water.
3.4.2. Talent plugs in the pump and runs it to fill the supply gutter.
3.4.3. Supply container/gutter showing that the rate of water being pumped in keeps the supply gutter nearly full without overflowing.
3.5. Prepare a “practice soil sample” to identify any modifications needed by placing a soil sample into a plastic sampling sleeve… [1-MED], leaving about 50 millimeters of space between the top of the soil and the top of the plastic sleeve [2-CU].
3.5.1. Talent places a “practice soil sample” into a plastic sampling sleeve.
3.5.2. Sample as talent places it into a plastic sampling soil sleeve, leaving about 50 mL of space between the top of the soil and the top of the plastic sleeve.
3.6. Cover the lower end of the sample and sleeve with a double layer of cheesecloth [1-MED-over the shoulder].  Hold the cheesecloth on the sampling sleeve with a sufficiently sized rubber band [2-CU].
3.6.1. Talent covers the lower end of the sample and sleeve with a double layer of cheesecloth.
3.6.2. Cheesecloth as talent covers with a sufficiently sized rubber band. 
3.7. Place the practice soil sample and sleeve into a tub of water filled to about one third of the height of the sleeve, with the cheesecloth end being in the water [1-MED-over the shoulder].
3.7.1. Talent places the practice soil sample and sleeve into a tube of water filled to about one third of the height of the sleeve, with the cheesecloth end being in the water.
3.8. Several hours later, raise the water in the tub to approximately two thirds of the height of the sample [1-CU].  After allowing the sample to set overnight, fill the tub to just below the top of the soil sample [2-MED-over the shoulder].
3.8.1. Tub as talent raises the water to 2/3 of the height of the sample.
3.8.2. Talent fills the tube to just below the top of the soil sample. 
3.9. Now, place the soil sample on top of the 89-millilmeter outer diameter PVC tube [1-MED].  Gently press it onto the tube, allowing the sharpened edge of the PVC tube to press into the soil a few millimeters to permit the bottom of the soil to rest on the screen [2-CU]. 
3.9.1. Talent places soil sample on top of the 89-mm OD PVC tube
3.9.2. Soil sample as talent gently presses it onto the tube, allowing the sharpened edge of the PVC tube to press into the soil a few mm to permit the bottom of the soil to rest of the screen.
3.10. Jack Watson:  It is important that the sharpened edge presses into the soil a few millimeters but is not pressed so strongly that the soil sample is compacted [1-MED].
3.10.1. Jack speaks towards the camera, interview style.
3.11. Provide water to the top of the soil sample.  Turn on the pump and fill the supply gutter [1-MED-over the shoulder]. 
3.11.1. Talent turns on the pump and fills the supply gutter.
3.12. Ensure that the end of the drainage tube is placed into the drainage gutter, and that the outlet from the drainage gutter is tightly connected to the plastic tubing, which is placed into a drain or container at a lower elevation [1-MED].  
3.12.1. Talent ensures the end of the drainage tube is placed in the drainage gutter and the outlet from the drainage gutter is tightly connected to the plastic tubing which is placed into a drain or container at a lower elevation.
3.13. Using 6-millimeter tubing, create a siphon from the supply gutter to the top of the soil [1-CU].
3.13.1. 6-mm tubing as talent uses it to create a siphon from the supply gutter to the top of the soil.
3.14. Jack Watson:  It is important that the depth of the water above the soil in the sample tube does not overtop the tube.  If it does, an extension will need to be fitted onto the top or bottom of the sample tube [1-MED].
3.14.1. Jack speaks towards camera, interview style.
3.15. Now, collect water samples from the soil core, which drains from the funnel.  Check for leaks or unanticipated problems [1-MED].
3.15.1. Talent collects water samples from the soil core which drains from the funnel, checking for leaks.
3.16. Determine the approximate length of time needed to collect an adequate amount of water based on the time needed to fill approximately half a 100-milliliter beaker with water [1-MED-over the shoulder].
3.16.1. 100-mL beaker as it fills with water and talent notes the length of time needed.
3.17. Create a simulated “wall flow” by inserting a small screwdriver along the inside of the plastic soil sample container to confirm that the excess flow created by this passageway flows to the drainage gutter through the drainage tube [1-CU].
3.17.1. Apparatus as talent inserts a small screwdriver along the inside of the plastic soil sample container to confirm that the excess flow created by this passageway does not flow to the funnel.
3.18. Proceed to obtain soil hydraulic conductivity values as detailed in the text protocol [1-WIDE or MED].
3.18.1. Talent wets up the soil samples which were collected from the field site by covering the bottom ends of the samples with cheesecloth held in place with a rubber band.
4. Results: Changes in Hydraulic Conductivity from Soil Sodium Concentrations
4.1. Representative results of the decreases in hydraulic conductivity observed as soil depth increased in both… [`1-LM] irrigated… [2-LM] and non-irrigated areas are shown [3-LM]. 
4.1.1. Figure 1.jpg

4.1.2. Figure 1.jpg – Video editors, please highlight the top diagonal line.
4.1.3. Figure 1.jpg – Video editors, please highlight the bottom diagonal line.
4.2. It was expected that the irrigated areas would reflect a somewhat higher conductivity near the surface, compared with non-irrigated areas [1-LM].  This is due to the observed increase in plant and plant root density in irrigated areas, creating larger pore spaces for water to move through decayed root channels in the soil [2-LM].
4.2.1. Figure 1.jpg – Video editors, please highlight the two blue squares furthest to the left of the plot.
4.2.2. Figure 1.jpg
4.3. Although no differences were observed between soil hydraulic conductivities in irrigated versus non-irrigated areas… [1-LM], there were clearly differences in the Sodium Adsorption Ratios between those areas [2-LM].  It is clear that the SAR was a very important factor that impacted hydraulic conductivities [3-LM]. 
4.3.1. Figure 2.jpg
4.3.2. Figure 2.jpg – Video editors, please highlight the x-axis and the label “SAR.”
4.3.3. Figure 2.jpg – Video editors, please highlight the two plotted lines.
4.4. This figure demonstrates that there is a strong relationship between soil depth… [1-LM] and soil solution SAR for irrigated depressional areas [2-LM].  This is likely due to both a strong correlation between soil depth and soil solution SAR and to some extent to a decrease in Ksat with an increase in depth [3-LM].  
4.4.1. Figure 4.jpg – Video editors, please highlight the y-axis.
4.4.2. Figure 4.jpg – Video editors, please highlight the x-axis.
4.4.3. Figure 4.jpg – Video editors, please show figure as is.
5. Conclusion (said by authors on camera)

5.1. Jack Watson: Once the apparatus is built to contain typical samples, this technique can be carried out for whatever length of time is required to reach steady water flow conditions, without the need to be present the entire time [1-MED].
5.1.1. Jack speaks towards the camera, interview style.
5.2. Jack Watson: While conducting this procedure, it’s important to remember to match the water quality to the conditions that the soil is exposed to in the natural environment.  For example, rain water has a much different chemical composition than wastewater [1-MED].
5.2.1. Jack speaks towards the camera, interview style.
5.3. Jack Watson: It is also important to ensure the samples are pre-wetted from below rather than from above, as wetting from above will result in air entrapment in the soil pores which will cause the results to not be representative [1-MED].
5.3.1. Jack speaks towards the camera, interview style.
5.4. Jack Watson: After watching this video, you should have a good understanding of how to prevent so-called “wall flow” from creating non-representative and artificially high estimates of how fast the water moves through the soil [1-MED].  
5.4.1. Jack speaks towards the camera, interview style.
5.5. Jack Watson: Don't forget that working with heavy equipment in the field can be extremely hazardous, and precautions such as always having a second person accompany you, as well as using Personal Protective Equipment should always be standard procedure [1-MED].   
5.5.1. Jack speaks towards 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.

Figure 1.jpg 
Figure 2.jpg 
Figure 4.jpg
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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