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1.0 SCOPE AND APPLICATION

Depth maps of lakes are required to locate sampling locations and for modeling purposes such as establishment of mean depth of a lake.  Such maps may be reproduced in sampling QAPPs and may be printed in later TMDL reports or other water quality related reports or transferred to DFWELE staff for public posting of fishing maps. 

2.0 SUMMARY

Depth maps are constructed by taking depth sounding from a variety of locations on the lake, interpolating depth contours and printing a final depth contour map.

3.0 SAFETY CONSIDERATIONS

All appropriate safety precautions for boating should be followed including use of life preservers, boat and motor handling and avoidance of bad weather, lightning, waves and wind.

4.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING

Does not apply.

5.0 APPARATUS, EQUIPMENT AND MATERIALS

In addition to the usual boating equipment, the equipment needed includes:

1) Depth sounder (Lowrance recording depth sounder with GPS preferred).

2) Calibrated rod or oar that is marked in feet.

3) Sounding weight on calibrated line or calibrated Secchi disk.

4) USGS Map of  lake or printed version of 2m image of lake.

5) GIS computer with Arcview and Excel programs.

6.0 REAGENTS

Does not apply.

7.0 CALIBRATION

Calibration of the depth sounder and GPS unit is detailed in the procedure below.

8.0 PROCEDURE

8.1  Recording depths manually.  If Lowrance unit is available and weeds will not interfere unduly with the sonar reading then use the Lowrance unit as described in section 8.2 etc. below.  Otherwise, use the simplified procedure described here. :  If no bathymetric map of the lake is available then use the depth finder (sonar, survey rod etc.) to determine depths. Test the accuracy of the depth finder in deep water with the use of the Secchi disk lowered to the bottom. In weedy areas use a survey rod or calibrated oar or Secchi disk to check bottom depths. Adjust sensor position as required. Check accuracy of sonar with Secchi disk on bottom and make corrections to data as needed. Record water depths and units at 10-20 locations on an 81/2x11 inch print of a USGS image map of the lake (from arcview).  Record points along the long transect and several cross transects by motoring slowly along the transect and recording depths and positions where the depth finder indicates a five foot interval depth contour (e.g. 5, 10, 15…).   Use a GPS unit or use triangulation of landmarks and the range finder as needed to document locations. If using GPS confirm location of at least one fixed location before and after use of the GPS unit and check against same location on GIS upon return to shore. When depth mapping, note the depths at the mouths of bays or constriction points between basins and at the area in front of the dam if any, order to determine maximum possible depth of lake drawdown for each basin.  Find the deepest site and triangulate the location on the map from several points around the shore and note depth directly on map. For large lakes, either use GPS or write a description of the location (e.g. “Travel east along line from boat launch to leftmost of three houses on opposite shore.  Align left side of white clubhouse on south shore with distant radio tower.”). Date and write observers names on map.  Confirm deepest site with Secchi disk lowered to bottom after all chemistry samples and Hydrolab measurements have been taken.   Confirm lake is nominally full by observation of shoreline vegetation or waterlines, and/or water level at dam and make notes on how to correct depths if lake is above or below normal level.  Correct map for filled in bays or new islands, etc.  Upon returning to the office proceed directly to contour plotting by interpolation of points described in section 8.4m below.

8.2 Use of Lowrance GPS Sonar recorder.

If lake has areas greater than 6 feet and relatively clear of macrophytes the Lowrance unit can be used to record depths automatically.  The Lowrance LMS-240 has both sonar and GPS mapping combined in one unit and will record x,y,z data automatically.  The GPS normally has a positional accuracy of 30-60 feet.  The LMS-240 also has the Wide Area Augmentation System (WAAS) that automatically corrects GPS positions based on corrections radioed from the WAAS satellites that orbit the equator (as distinct from the GPS satellites).  Final accuracy with WAAS correction is about 10-15 feet x,y.

a) Preliminary checks.  If desired, download local map of area into 16 Mbyte card from the CD MapCreate software (M. Mattson has the CD).  Try to leave at least half of the disk space on the chip for chart data.  In practice you can download a simple road map with lakes for a rectangular area of about 15 miles by 50 miles in eastern Massachusetts into a 9 Mbyte file.   Make sure 16 Mbyte chip is installed under small lid on front of the Lowrance unit.  Make sure the chip has at least 3 Mbytes of available space.  With 9 Mbytes of disk space you can record about 3 hours of data. Check battery charge in the case.  Turn on unit by pressing power button.  Hit Pages key and < to get to STATUS page and hit enter.  STATUS page should show voltage of 11.5 volts or more.  If less, recharge battery on automatic deep cell 12volt battery charger.

b) At lake, put sending unit in water , adjust ensure flat sensor is pointed at bottom, and clamp to boat.  Place round white antenna onto Velcro on lid of case.  Turn on power to Lowrance unit.  

c) Hit Pages, < Status and wait while satellites are located.  Positions errors flash until location is found.  Observe position error display.  Position error should be about 100 feet without WAAS corrections and about 25 feet or less with WAAS corrections.  The unit will beep and display a warning message for several seconds if WAAS  reception is lost.  The unit will flash another message when WAAS is regained. You may have to move away from the southern shore of the lake and any trees to obtain a clear view of southern sky to get WAAS signals.  For additional accuracy the depths along the southern shore (where WAAS signals are weak and often lost)  can be recorded twice or more  (without WAAS corrections) and the positions averaged or interpolated. In practice this is not usually necessary.

d) Hit Pages >>>Sonar enter to get to Sonar page.  Depth should be displayed.  In an area clear of weeds, check depth with calibrated oar or calibrated Secchi disk on bottom.  Depths should agree within ½ foot or  5%.  If not check angle of sending unit to ensure it is angled 90 degrees to vertical (the flat surface should point down with the copper end pointing horizontal toward the back).  If the discrepancy still exists between sonar and hand measured depth then either the sonar keel offset can be adjusted (make sure to reset it to –1.5 feet as per section 9.0 below) or notes should be recorded on the field sheet and values appropriately adjusted in the excel file later (see below).

e) Hit Exit to clear any messages (Off course alarms etc.)

f) Hit Pages < Map Enter and Hit menu to select split map with Sonar.  A black arrow shows your location.  A map of the area with the lake will be included as background assuming you have downloaded the local area in step A above.  If a cross appears  hit Exit.  Zoom in and Zoom out as required.

g) Hit Pages > Sonar enter and hit Menu enter ^ enter to move to Log Sonar Chart.  Review the default name of the chart (e.g. Chart22) and make sure the settings are on low quality resolution to save disk space.  When ready hit enter to Begin Logging Chart.  Begin driving boat (at speeds up to 10 mph assuming depth continues to read OK) across the narrow width of the  lake in a series of straight line transects, coming as close to shore as possible on each turn.  You should obtain several seconds of soundings in depths less than 5 feet before turning back to deep water.  Upon reaching the end of the lake on the last transect, turn and proceed with more transects across the length of the lake, intersecting the previous transects at approximately right angles.  Generally ten or more transects are required to obtain a good map.  You may Hit Pages < Map enter to select split Map with Sonar so you can follow your progress on the map while observing depths.   Make a note of the locations of the deepest depths and after the first set of ten transects have been recorded, continue recording as you circle and search for the deepest site.  Take note of the location of the deepest site (i.e. deep site at 21 feet located approximately 65 yards offshore from the Yellow house with dock.). When finished hit Pages > Sonar enter Menu ^ to get to Log Sonar Chart then hit enter to stop logging.

h) During the transect of the lake take note of features not noted on the paper map, such as islands or rocks exposed, island or bays which are not as they appear on the map etc.  Also note that in shallow, weedy water (less than 8 feet) the Sonar screen may begin to flash the depth on the screen and that the displayed depth does not change for several seconds.  Generally this means that weeds or soft bottom prevents the sonar from detecting the bottom.  Check to make sure weeds are not hanging on probe. Simply use the oar or Secchi to confirm the true depth and continue with the transects. Generally the sonar will find the bottom again as the boat moves into deeper water with a more distinct bottom.  Note that these erroneous repeated depths are recorded on the Sonar, but they will be removed automatically with macros in Excel later.  

i) If another lake is to be recorded, follow the above procedures and the Lowrance unit will provide a new name for the next chart log (e.g. Chart23).

j) Shut off power to the unit, put antenna away in box, and wrap up sending unit and close cover.

8.3 Downloading Chart data to your computer and mapping data:

a) Upon return to the office, unscrew the cover and remove the 16mbyte chip and place chip into chip reader (Lowrance MMC interface on M. Mattson’s computer).

b) Double click on the appropriate shortcut to the chip reader drive (e.g. Removable Drive e:), select the chart files (i.e. Chart22.slg) and copy them to the Lowrance subdirectory.  Confirm the transfer, then delete the file from the chip and return chip to Lowrance Sonar unit.

c) Open command prompt window and use cd command to get to the SOP directory and run:


Slg2txt.exe chart22.slg chart22.txt


Note a copy of slg2txt.exe is available in the SOP directory as CN82.6.  Substitute the correct ChartXX.slg file name and number for chart22 in this example.

d) Exit from command prompt and start Excel

e) File, open (all file types) chart22.txt open

f) Follow prompts: Delimited Next, Comma, next, Finish.  The file should now consist of rows of data with proprietary position data.  Check the number of rows, typically 1000 – 40000 rows with 10-20 columns of mostly irrelevant data.

g) Click on Tools, macro, macros txt2cvs, run. A copy of txt2cvs macro is stored in SOP CN82.5 and a text version is available in the Appendix.  Wait a minute as the macro runs and the screen is reduced to 3 columns of data and about 50- 500 rows now converted to decimal degrees in the standard North American Datum coordinate system of 1983 (NAD83).  The macro ‘txt2cvs’ strips out extraneous columns and rows, then eliminates duplicate depths where the sonar was not working (could not detect the bottom and reported sequential, identical, erroneous depth data), then calculates a running average of 3 data points each.  The macro also filters out and retains 1/5 of the data, otherwise the points are too close together on the map.

h) Hit File, save as,  Chart22 with type set to .cvs, OK, yes.  You can save directly to the gis drive for Arcview processing but note where the file is for GIS processing.  Exit from excel (you do not have to save the intermediate excel sheets).

i) If you need to combine several slg files for one lake, run the above commands again and create another csv file.  Then select the three columns of data from one and copy and paste onto end of the other as needed.

j) Browse or sort the 3 columns by depth to find the maximum depth recorded.  Make a note of the depth and the latitude and longitude.

8.4 Arcview Processing:

a) Start Arcview  3.2 on the GIS computer in the GIS lab.

b) Click on Scripts, Table makeGPStoPoint, Run

c) Select chart22.cvs from the gis drive.

d) Point, OK.  Arcview should make a shape file Chart22.shp with lat long positions.

e) Hit File, extensions, and click on Projection Utility Wizard, OK.  Click on the View window.

f) Hit File, Arcview projection utility, browse to chart22.shp select, next.  Select current projection is Geographic GCS North American 1983. For output new projection select Projection, NAD1983 Massachusetts Mainland and meters.

g) Browse again to select output file name (e.g. Chart22m.shp), next, Finish and wait until it asks to add to view then select chart22m.

h) Make chart22m active and zoom to active theme and add background theme of image orthophotos 2m (or USGS quads if preferred, but 1m or 2m orthos are more accurate).

i) Check the agreement of the plotted sonar points with the orthophoto of the lake shoreline to see if all points fall within the lake and as near to the shore as you were at each turn.  Check to see if all islands and shorelines are on the screen as your notes indicated.

j) Double click on the Chart22m point label to start label editor.  Click Load and select the appropriate depth legend (such as g:\apps\mattson\depth15.avl  for a lake up to 15 feet in depth) to set different colors for each of several different depth intervals (typically in increments of 5 or 10 feet).  Adjust colors and depth intervals as required for your lake. Hit Apply. 

k) If desired, create a layout with the labeled depths as a key.

l) Print out a color copy as large as possible on 11x17 inch paper.

m) Use the color copy to interpolate depths at 5 or 10-foot contours or other interval as appropriate for clarity.  For example,  5-foot contours are recommended for lakes under 25 feet deep, unless the lake has steep slopes in areas that would cause a high density of contour lines in an area.  In such cases it is acceptable to use 10-foot contours, beginning with 5 foot or ten foot contour, as needed.  Draw in and label the contours by hand.  Add a cross to mark and label the deepest site.  Compare the map with your field notes to reconcile irregularities in shoreline etc. 

n) Transfer the contours to a clean outline map of the lake (from 25K lakes coverage) and label the map, include access areas and inlets and outlets, add any islands or modifications as needed to the outline, name of lake, palis number, include a scale bar and give your name and date the map was created.

o) Note: if the map is to be distributed it should contain a disclaimer:


NOT TO BE USED FOR NAVAGATIONAL PURPOSES.

8.5 Calculation of Lake Volume (Optional)

a) Copy lake bathymetric map onto an 8 ½ x 11 inch transparency. Reduce in size as needed to place map onto GIS view screen.

b) Tape transparency to computer screen.

c) Start Arcview  and adjust arcview window such that you can see bottom status bar.

d) Zoom to lake

e) Bring up 1m color orthophoto of lake (or use 25K lakes polygons)

f) Adjust scale to exactly fit lake outline on transparency.

g) Pull down icon to create polygon on display.

h) If using the 25K lakes polygons you can make the shapefile active and use the i button to identify the lake polygon and read off the area in square meters.  This method should automatically eliminate islands but you need to make sure that the entire water surface area of the lake is selected (some lakes are split by hidden lines where GIS tiles meet).  If you are using the orthophotos then you will have to digitize the lake boundary manually as indicated below.

i) Starting at outlet or other known point click and trace outline of lake while adding clicks (vertices) to follow shoreline all around lake until you are within ¼ inch of outlet with last vertice then doubleclick on the outlet starting point.  The area of the polygon should be displayed in square meters on the bottom status bar of arcview.  Write this area down in a column next  to 0 foot contour on hardcopy of map.  Repeat this step for the outline of the lake to check on accuracy of digitizing. Results should agree within 5%.

j) Repeat procedure beginning at a known point for the next (5 foot) contour line.  Write down that area in column next to 5 foot.  Continue this step until all concentric contour lines have been entered and areas entered in table format on map.

k) If the deepest point is marked as an “X”, enter that depth on the table but enter 0 as the corresponding area.

l) Examine any additional contours of extra basins or islands. Extra basins are defined as an additional contour line at a given depth, but which is enclosed by a contour of shallower depth. Islands and submerged lake mounts (e.g. reefs) are defined as an additional contour at a given depth, which enclose shallower water (or islands) and are enclosed by another contour of equal or greater depth. Note that islands are already excluded from the surface area (depth 0 feet) if you selected 25K lake polygon option above.

m) Digitize these areas as above but note for each contour if it is an extra basin or if it is a lake mount.  Add areas of extra basin to the original contours.  Subtract any areas of lake mount (island) contours from areas of original contours

n) Enter these data on the Excel spreadsheet (see Appendix C) CN82.6 Lakevolume.xls as directed.  The spreadsheet will transform contour data in feet to meters and calculate the lake volume in cubic meters based on Wetzel and Likens, (1991) using the equation for truncated cones (sum of V=h/3* (A1 + A2 + srqt(A1*A2))) and will calculate mean depth in both meters and feet. 

o) Print the spreadsheet and file it along with the maps.

p) Report data to 2 significant figures.

9.0 QUALITY CONTROL

The Lowrance unit measures both z (depth) and x y  (latitude, longitude)position.  Quality control of the depth consists of checking the accuracy of depths with a calibrated oar or Secchi disk line and insuring they agree within 0.5 feet or 5%.  The unit currently has a keel offset of –1.5 feet to account for the depth of the sending unit under water and to account for other inaccuracies.  In most cases it is not required to adjust the keel offset unless the depth of the sending unit has changed by mounting on a new boat or new mounting pipe.   As noted previously, in dense weeds the unit may loose the bottom signal and depths will begin to flash on the screen.  The unit may continue to flash the last depth for several seconds until the unit is moved out of the weed bed. Such erroneous depths should be ignored and substituted with hand measurements.  As noted previously, repeated depths recorded in the log chart files are automatically eliminated by the Excel macro txt2cvs.  Although the unit will report and  record fractions of feet, in practice the preliminary depths are plotted within depth intervals of 5 feet and contour lines interpolated from those.  Because much of the volume of the lake is in the shallow waters it is important to get many sonar readings in the shallow water to document where the 5 foot contour line lies.

The latitude and longitude are corrected automatically with the WAAS satellite system and in most cases the xy positional error is 25 feet or less.  In some cases WAAS signal is lost near the south shore treeline but is quickly regained away from the trees.  The xy position error without WAAS is about 100 feet.  The relative xy position error can be evaluated independently by plotting the relative positions of the shoreline from the 2m orthophotos to the positions of the vertices of the zigzags as you approached the shore.  Keep in mind the relative error with respect to the shoreline is what is important, not the actual position on the earth, since the intention is to overlay contours on the outline of the GIS 2m orthophoto or other GIS outline of the lake.

If desired to use the method on shallow lakes care attention should be given to weed interference, proper keel offset, keeping the boat level (sending unit at constant depth below surface) and perhaps taking care to code depth values by a factor of ten during the GIS process because arcview will round depths off to the nearest foot.  

10.0 INTERFERENCES

Weeds can interfere with depth soundings and the Lowrance will freeze and start to flash the last depth until the bottom is detected again.  As noted above, these interference readings are screen out of the database by the Excel macros.  Trees can interfere with xy positional information, particularly near the southern shore,  but in practice the accuracy appears to be adequate to map the 5 and 10-foot contours.

11.0 PREVENTIVE MAINTENANCE

None other than routine cleaning of the surfaces of the sending unit and checking the Secchi disk line for accuracy.  The battery should be charged on an automatic 12v battery charger set on deep cycle, when voltage falls below 11 volts.

12.0 CORRECTIVE ACTIONS

If a comparison of the positions of the logged points does not agree with the Arcview maps of the orthophotos then the map should be resurveyed with greater attention to plotting the shoreline more closely.  

13.0 WASTE AND POLLUTION PREVENTION

Not applicable.

14.0 REFERENCES

Both manuals are kept by M. Mattson.

Lowrance LMS-240  Operating Instructions Manual Pub. 988-0148-35, www.lowrance.com
Lowrance MapCreate 6 Installation and Operating Instructions Manual. Pub. 988-0147-38, www.lowrance.com
MMCI-USB Interface Card Reader for USB Installation Instructions. Pub. 988-0147-48

Wetzel R.G. and G.E. Likens. 1991 Limnological Analyses. 2nd Ed. Springer-Verlag, New York.

15.0 DEFINITIONS/ACRONYMS

GPS – Global Positioning Satellite.

WAAS – Wide Area Augmentation System

16.0
APPENDICES

Appendix A.  Example maps.
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Example of plotted sonar data for Pillings Pond.  Note: key to depth symbols not shown.
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Example of  bathymetric map with interpolated depth contours.

Appendix B.  Excel macros to filter data.  Note macro txt2cvs calls the other macros (see Excel file in CN82.

Sub slg1()

'

' slg1 Macro

' Macro recorded 8/5/2002 by mmattson

'

'

    ActiveCell.Range("A1:C1").Select

    Selection.EntireColumn.Delete

    ActiveCell.Offset(0, 1).Range("A1:I1").Select

    Selection.EntireColumn.Delete

    ActiveCell.Offset(0, 2).Range("A1:E1").Select

    Selection.EntireColumn.Delete

    ActiveCell.Offset(0, -3).Range("A1").Select

End Sub

Sub slg4()

'

' slg4 Macro

' Macro recorded 8/5/2002 by mmattson

'

'

    ActiveCell.Offset(0, 3).Range("A1").Select

    ActiveCell.FormulaR1C1 = "=RC[-2]*57.29577951/6356752.314"

    ActiveCell.Offset(0, 1).Range("A1").Select

    ActiveCell.FormulaR1C1 = _

        "=(2*ATAN(EXP(RC[-2]/6356752.314))-1.570796327)*57.29577951"

    ActiveCell.Offset(0, -1).Range("A1:B1").Select

    Selection.Copy

    ActiveCell.Offset(0, -1).Range("A1").Select

    Selection.End(xlDown).Select

    ActiveCell.Offset(0, 1).Range("A1:B1").Select

    Range(Selection, Selection.End(xlUp)).Select

    ActiveSheet.Paste

    Range("A1").Select

    Application.CutCopyMode = False

    ActiveCell.Offset(0, 3).Range("A1").Select

    Selection.EntireColumn.Insert

    ActiveCell.FormulaR1C1 = "=RC[-3]"

    ActiveCell.Select

    Selection.Copy

    ActiveCell.Offset(0, 1).Range("A1").Select

    Selection.End(xlDown).Select

    ActiveCell.Offset(0, -1).Range("A1").Select

    Range(Selection, Selection.End(xlUp)).Select

    ActiveSheet.Paste

    Range("A1").Select

    Application.CutCopyMode = False

    ActiveCell.Offset(0, 3).Range("A1:C1").Select

    Range(Selection, Selection.End(xlDown)).Select

    Selection.Copy

    Workbooks.Add

    Selection.PasteSpecial Paste:=xlValues, Operation:=xlNone, SkipBlanks:= _

        False, Transpose:=False

End Sub

Sub slg2c1()

'

' slg2c1 Macro

' Macro recorded 8/5/2002 by mmattson

'

'

    ActiveCell.Offset(0, 3).Range("A1").Select

    Application.CutCopyMode = False

    ActiveCell.FormulaR1C1 = "1"

    ActiveCell.Offset(1, 0).Range("A1").Select

    ActiveCell.FormulaR1C1 = "=RC[-3]-R[-1]C[-3]"

    ActiveCell.Select

    Selection.Copy

    ActiveCell.Offset(0, -1).Range("A1").Select

    Selection.End(xlDown).Select

    ActiveCell.Offset(0, 1).Range("A1").Select

    Range(Selection, Selection.End(xlUp)).Select

    ActiveSheet.Paste

    Range("A1").Select

    Application.CutCopyMode = False

    ActiveCell.Offset(0, 3).Range("A1").Select

    Range(Selection, Selection.End(xlDown)).Select

    Selection.Copy

    Selection.PasteSpecial Paste:=xlValues, Operation:=xlNone, SkipBlanks:= _

        False, Transpose:=False

    Range("A1").Select

    Application.CutCopyMode = False

    ActiveCell.Offset(0, 3).Range("A1").Select

    Selection.AutoFilter

    Selection.AutoFilter Field:=4, Criteria1:="<>0", Operator:=xlAnd

    ActiveCell.Offset(0, -3).Range("A1:C1").Select

    Range(Selection, Selection.End(xlDown)).Select

    Selection.Copy

    Workbooks.Add

    Selection.PasteSpecial Paste:=xlValues, Operation:=xlNone, SkipBlanks:= _

        False, Transpose:=False

End Sub

Sub slg3()

'

' slg3 Macro

' Macro recorded 8/6/2002 by mmattson

'

'

    ActiveCell.Offset(2, 3).Range("A1").Select

    Application.CutCopyMode = False

    ActiveCell.FormulaR1C1 = "=AVERAGE(R[-2]C[-3]:RC[-3])"

    ActiveCell.Select

    Selection.Copy

    ActiveCell.Offset(0, 1).Range("A1:B1").Select

    ActiveSheet.Paste

    Application.CutCopyMode = False

    ActiveCell.Offset(0, -1).Range("A1:C1").Select

    Selection.Copy

    ActiveCell.Offset(-2, 0).Range("A1:C2").Select

    Selection.PasteSpecial Paste:=xlValues, Operation:=xlNone, SkipBlanks:= _

        False, Transpose:=False

    ActiveCell.Offset(2, -1).Range("A1").Select

    Selection.End(xlDown).Select

    ActiveCell.Offset(0, 1).Range("A1:C1").Select

    Range(Selection, Selection.End(xlUp)).Select

    ActiveSheet.Paste

    Selection.End(xlUp).Select

    Application.CutCopyMode = False

    ActiveCell.Offset(0, 3).Range("A1").Select

    ActiveCell.FormulaR1C1 = "1"

    ActiveCell.Offset(0, -1).Range("A1").Select

    Selection.End(xlDown).Select

    ActiveCell.Offset(0, 1).Range("A1").Select

    Range(Selection, Selection.End(xlUp)).Select

    Selection.DataSeries Rowcol:=xlColumns, Type:=xlLinear, Date:=xlDay, _

        Step:=1, Trend:=False

    Selection.End(xlUp).Select

    ActiveCell.Offset(0, 1).Range("A1").Select

    ActiveCell.FormulaR1C1 = "=MOD(RC[-1],5)"

    ActiveCell.Select

    Selection.Copy

    ActiveCell.Offset(0, -1).Range("A1").Select

    Selection.End(xlDown).Select

    ActiveCell.Offset(0, 1).Range("A1").Select

    Range(Selection, Selection.End(xlUp)).Select

    ActiveSheet.Paste

    Application.CutCopyMode = False

    Selection.AutoFilter

    Selection.AutoFilter Field:=1, Criteria1:="0"

    ActiveCell.Offset(0, -4).Range("A1:C1").Select

    Range(Selection, Selection.End(xlDown)).Select

    Selection.Copy

    Workbooks.Add

    Selection.PasteSpecial Paste:=xlValues, Operation:=xlNone, SkipBlanks:= _

        False, Transpose:=False

End Sub

Sub slgb2()

'

' slgb2 Macro

' Macro recorded 9/18/2003 by mmattson

'this macro reduces file by getting rid of rows with zero lat long

'

    Range("A1:C1").Select

    Selection.Delete Shift:=xlUp

    Columns("A:C").Select

    Selection.AutoFilter

    Selection.AutoFilter Field:=3, Criteria1:=">0", Operator:=xlAnd

    Selection.Copy

    Workbooks.Add

    ActiveSheet.Paste

End SubSub home()

'

' home Macro

' Macro recorded 8/6/2002 by mmattson

'

'

    Range("A1").Select

End Sub

Sub txt2cvs()

'

' txt2cvs Macro

' Macro recorded 8/6/2002 by mmattson

'

'

    Application.Run "PERSONAL.XLS!slg1"

    Application.Run "PERSONAL.XLS!slgb2"

    Application.Run "PERSONAL.XLS!slg2c1"

    Application.CutCopyMode = False

    Application.Run "PERSONAL.XLS!slg3"

    Application.CutCopyMode = False

    Application.Run "PERSONAL.XLS!slg4"

End Sub

Appendix C.  Excel example spreadsheet to calculate lake volume.

CN82.6 Lakevolume.xls Calculations for Lake volumes, DWM DEP 






Reference: Wetzel and Likens 1991; truncated cone method V=sum h/3(A1 + A2 + sqrt(A1*A2))



Name of Lake     :

Whitney Pd. Winchendon





PALIS number   :

35101





Calculations   by  :

M. Mattson





Based on depth map:

DFG web site modified map by new max depth 2001 survey.


Contour


Area

Xtra Basin
Islands

TOTAL
Volume

feet
meters

m2

m2

m2

m2
m3

0
0

400390



17995

382395
484098

5
1.524003048
259621



2582

257039
272277

10
3.048006096
110447





110447
104207

15
4.572009144
31740

1947



33687
13690

19
5.791211582
0





0
0






lake volume
874272.0366






count
5






mean m
2.28630614






mean ft
7.500989396

Instructions:







1) Replace name of lake, palis and calculations by and Based on .. cells






2)Leave data and equations for Contour zero row but erase other contour areas and volumes.



3)Add or delete contour rows as needed for depth of your lake in column A





4)Add final row of max depth in column A







5) Copy feet to meters column in B







6) Insert planimetered area for each contour in column C







7) Insert, as needed, areas of extra basins in D and Islands, mounts in E.





Extra basins defined as an additional, but smaller contour to an existing one at the given

depth which is enclosed by a contour of shallower depth.

Islands and sugmerged lake mounts (reefs) are defined as an additional contour which enclose shallower water (or islands) and are enclosed by another contour line of equal or greater depth.

8)Copy calculations  for TOTAL and Volume from contour row zero to remaining rows

9)Edit equation at bottom sum of volumes in column G to get Lake volume

10)Edit count of contours for count

11) Check that count equals number of rows in calculations.

12) Check mean meter depth and mean feet: they should be slightly less than 1/2 max depth.

13) print out this page and file.
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