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DOCUMENTING THE EXISTING FOOTPRINT

WITH PHOTOGRAPHS AND TOPOGRAPHIC MAP
The purpose of this document is to provide guidance to the discharger who is attempting to delineate the area of land actually covered by waste at their MSW landfill on October 9, 1993, (Existing Footprint).  Many portions of the federal MSW regulations (40 CFR Part 258) make direct or indirect reference to the Existing Footprint.  For example, few of the federal requirements apply within the Existing Footprint, but all apply immediately outside it.  State Water Resources Control Board Resolution No. 93-62 charges the Regional Water Board with applying the federal MSW regulations to your landfill.

One way the federal MSW regulations are enforced is through citizen suites in federal court.  Although the Regional Water Board will be implementing these regulations after California obtains approval from USEPA, such approval does not affect the ability of an interested party anywhere in the U.S. from filing such a suit.  It is therefore in the best interest of both the discharger and the Regional Water Board to have a means of demonstrating to a third party (i.e., a judge) the perimeter of the landfill's Existing Footprint. Therefore, the Regional Water Board is requiring you to document the boundary of your landfill's Existing Footprint, using both photographs and a topographic map.

Both the photographic and the map documentation should be capable of standing alone, and yet each should clearly validate the other.  Only in this way will you have some degree of assurance that your Existing Footprint will withstand scrutiny in federal court.

MAP DOCUMENTATION
ADVANCE \U 5.75The base map used for this documentation effort should be of a scale and contour interval which clearly shows the relief and topographic reference features in and around your landfill, and shows the location of any photopoints and triangulation reference points, if any, used in the photo documentation.  There is nothing wrong with using a pre-landfill base map, so long as your subsequent operations have not significantly modified the shape of the natural geologic deposits outside of the Existing Footprint.

It is not necessary for the topographic map to depict the shape of the emplaced waste, but it must show the line around the waste's periphery, where the waste meets the in-place native geologic materials.  It should be possible to look at the accompanying photographic documentation and follow the waste boundary on both the photos and the map.  Therefore, except for those portions of the landfill that have been completed, it would be inappropriate to use, as a base map for this documentation, a topographic map depicting the planned final grade, because for the unfinished areas such a map would depict a topography which does not as yet exist (i.e., the photographs would not agree with the map).

PHOTOGRAPHIC DOCUMENTATION
ADVANCE \U 5.75Except for the stereo slide options described later on, it may not be feasible to provide a clear understanding of the landfill's waste boundary with photographs taken from the ground, because such shots' flat, two-dimensional view cannot clearly corroborate the Existing Footprint line shown on the topographic map.  Therefore, the two most likely options are the use of either oblique aerial views or a series of terrestrial stereo slides.

Chalklines
ADVANCE \U 5.75Regardless of the photographic method used, the waste boundary must be clearly visible in the view itself, rather than being drawn in on the photograph afterward.  Therefore, for those portions of the landfill that are under daily cover, interim cover, or final cover when photographed, the waste boundary must be clearly delineated on the ground prior to taking the pictures.  One simple way to do this is to use a line of powdered white athletic field chalk to mark where the waste boundary underlies the cover material.

Option 1: Oblique Aerial Views
ADVANCE \U 5.75One of the quickest ways of documenting the Existing Footprint is to arrange to be taken up in a light plane or helicopter on the October 8th or 9th.  Have the pilot fly around the landfill trying to find an altitude and lateral distance from the landfill such that the landfill is at approximately a 45o angle (down from the horizontal) and at least 60%-100% of the landfill can be seen in the view of a standard lens (i.e., a 55mm lens on a 35mm SLR camera) at any given time.  Once the plane establishes a patrol line that meets these requirements, you record the altitude and begin taking several rolls of film, shooting an oblique view of the landfill every few seconds as the plane completes several circuits around the landfill's periphery.

Use either color or black-and-white print film for this work. Arranging the resulting shots in sequence in an album should provide a variety of views from each of several directions of every portion of the Existing Footprint.

Option 2: normal, ground-based photographs
ADVANCE \U 5.75In rare cases, depending upon the availability of high ground around the landfill, it may be possible to obtain an acceptable variety of views with ground based photos, using a series of several panning shots taken from each of a variety of documented photopoint locations around the landfill.  The point here is that the disadvantage of a two-dimensional view of the topography must be made up for by having clear views from several directions of each point along the waste boundary.  Remember, this documentation is for your own protection.  If you use non-stereo photos taken from the ground, document the location of each photopoint and the direction of each view in a manner similar to that described below for stereo views.

Option 3: Stereo Slides
ADVANCE \U 5.75About the only way to escape needing a variety of views of each portion of the Existing Footprint's boundary is to use stereo slides.  Because these slides provide a three-dimensional view of the topography, you need only have a single stereo view of each portion of the waste boundary.  In viewing such slides, with the aid of a pocket stereoscope, it is extremely easy to obtain an accurate feel for the lay of the land, and thereby to validate the location of the waste boundary depicted on the topographic map.

You do not need to hire a professional to do this work.  All it takes are a few inexpensive hand-held instruments, and the exercise of reasonable care in taking the photographs and in writing the field notes, as described below. You need use only a single standard 35mm SLR camera for taking these shots, as described below, but it is important to document on the map (a) the location of the photopoint from which each stereo pair view was taken, (b) the location shown in the center of the view, (c) the true bearing toward the center of the view, (d) the number of degrees above (+) or below (-) horizontal to the center of the view, and (e) the focal length of the lens used (or focal length setting on an adjustable lens).

EquipmentIn addition to a 35mm SLR camera and standard (55mm) lens.  You may find it handy to have along a variable lens for helping to frame certain views; however, this makes it necessary to keep track of the focal length setting for each stereo view.  If a variable lens is used, avoid shots using lens focal lengths that overly distort the image (i.e., lens settings below 35mm or above 100mm).  Use only color slide film, as slides are much easier to view in stereo than are prints.  You will need a pocket stereoscope (available from most scientific supply stores).  Angular measurements used in the supporting documentation can be obtained using a hand-held compass, adjusted to measure the true bearing and by a hand-held inclinometer used to measure vertical angles from eye level.  All such angular measurements are made from the photopoint to a specified reference point (e.g., to the center of the view, or to a triangulation point).

Photopoint documentationFind a good vantage point that provides a good overview of the first portion of the Existing Footprint's edge you wish to document.  Triangulate the location of this photopoint by writing down the true bearing (i.e., corrected for declination) and vertical angle (elevation[+]/depression[-]) from the photopoint to each of at least three widely separated triangulation points identified on the topographic map (e.g., the northwestern corner of the weighing station).  Mark the photopoint's approximate location on a copy of the map; you can finalize the location later at the office by using a drafting machine to triangulate the location on the oriented map using the backbearings from the respective triangulation points.

Stereo view documentationEach stereo view taken should show a particular portion of the edge of the Existing Footprint and, if several views can be taken from a given photopoint, each successive stereo should overlap around 30% with the previous view in a series/pan.  First frame the view you want, and then document it by writing down: (a) the focal length setting used, (b) the film roll and frame number of each of the two slides in the stereo pair, (c) the true bearing (e.g., N33oW) and vertical angle (e.g., -22o) to the center of the view, and (d) a short description of the view, including an identification of any points of special interest (e.g., another viewpoint).  Each view should have its own unique number.  For example, if you are working with film roll A, and the first of the two photos of the pair will be frame 21 of that roll, you can call the view "A-21".

Taking a stereo pairWith all the information for the shot already documented, take the stereo photo as follows.  Check the exposure (small apertures work best) and focus, then make a mental note of some easily recognizable object, such as a bush or rock, in the exact center of the chosen view.  Take the photograph, being sure the camer is level and that the reference object is exactly in the middle of the view finder.  Advance the film to the next frame without touching the lens settings in any way.  Lean to your RIGHT around 3"-4" from where you took the first shot, reacquire the initial scene (i.e., center on the same reference object), level the camera, and shoot the second shot.  Thats all it takes.

Completing the perimeterUsing as many photopoints and overlapping views as necessary, progress around the landfill until all portions of the Existing Footprint's perimeter have been documented with at least one stereo view.

Office workupUse your notes and a drafting machine to locate, on an oriented topographic map, the location of each photopoint, then draw an arrow from the photopoint in the direction of each stereo view taken.  This is very quickly accomplished with a drafting machine.  Label each arrow with its unique view number (e.g., "A-21).  Transcribe your field notes.  Order two full sets of the slides one for yourself and one for the Regional Water Board.

When the slides come back, first segregate the rolls (e.g., two sets each of roll A, etc.).  Within each given set of slides for a given roll, label each stereo pair with its respective view number, after carefully checking it against your map.  This labeling goes on the same side as the printed slide number.  Mount the labeled slides in clear plastic slide-holder pages, numbered side up.  The two slides for each labeled stereo pair are mounted in adjoining pockets on the slide-holder, with the lower numbered slide on the left side.

Viewing the slides in stereoSet the loaded, plastic slide-holder page down on a light table and straddle a given stereo pair with the legs of a pocket stereoscope.  Look through the stereoscope, adjusting the distance between the lenses until you get a clear three-dimensional image.  The view should leap right out at you, providing you with exactly the same sense of depth as you had in the field when viewing the scene in person.  You should be able to "walk around" the perimeter of the Existing Footprint by viewing each successive stereo view.  Because you can "see" the shape of the topography, you should be able to validate the edge-of-Footprint line marked on your topographic map.

COMPLETED REPORT
ADVANCE \U 5.75The final report will include a complete set of photographs and a copy of the topographic map.  If stereo pairs were used, the submittal should include a copy of the transcribed field notes, and each stereo should be appropriately identified as to its view number (e.g., "A-21") and mounted in sequence on plastic slide-viewer pages.  The map should show the location of the outboard edge of the Existing Footprint, and, except in the case of oblique aerial photos, should show (a) the locations of each triangulation point used, (b) the location and name of each photopoint (e.g., Photopoint 1"), (c) the direction of each view (i.e., shown by an arrow extending outward from the photopoint), and (d) the assigned number for that view (e.g., "A-21").  Lastly, the report should contain an affidavit, signed by the owner or other responsible principal, to the effect that both the photographs and the map accurately represent the actual waste footprint for that landfill on October 9, 1993.




