Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

For this exercise set: OPTIONS—Preferences—Input LBGR/UBGR

Goal: To select the .dxf map file that you want to open.

To make your screen look like Figure 1 below:

¢ From Start—Programs—Visual Sample Plan, open Visual Sample Plan.

e Click the General (all inclusive) VSP option in the Select VSP Version
popup menu.

e Click the Close button at the bottom of the VSP Advisor help box.

To load a drawing in the DXF file format, either:

e From the main menu select Map.

e C(lick Load Map from file..., and then highlight Millsite.dxf.
Or

2| =
e Click the Load Map icon ‘ ElElﬁlE, and then highlight Millsite.dxf.
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Welcome to Visual Sample Plan

Here are a few simple instruction to get you started with using VSP:
Click an the underlined bilue links o ind detailed information

How Do | Draw a MapT? Load DXF File 21l

Lookin | Visusl Semple Plan ~| + &M

How Do | Impart a Map?
How Do | Create a Sample Plan’

#|Dase dxf
#lBeach.dxf

can | see Example Dasign Flles ;I ootbal.dxf
Vit b

Can | See Graphs and Detailed
What |5 the Fastast Way to Lear

Where Can | Get Help on Sampl

Are There Any Tutorials Availak

File name: [Itisite bt
Files oftype:  |Di<F Files ]| Cancel

[ Dpen as read-onky

Where Can | Find On-Line Halp

For Help, press F1 fwatch here for User input [X=0.00 Y=0.00

shstart|| VS EEHEGE®E | @1 s A A e Eflv - [ GSEL IO smm

Figure 1. Dialog box for opening a DXF File
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To open the selected .dxf map file and prepare to select a specific area within

the map.

To make your screen look like Figure 2 below:

With Millsite.dxf highlighted, click the Open button.
e A VSample dialog box will appear, asking Load text? Click NO.
[ ]

Your Millsite map graphic will not fill the entire map window. To enlarge the map,
select View—Zoom In from the main menu. Notice that the cursor now looks like
a magnifying glass and the icon that looks like a magnifying glass with the plus sign

) . ) o .
is now selected. This is the Zoom In icon il Place the cursor inside the oval

(tailings pile) and click six or seven times to enlarge the map. Use the horizontal and
vertical scroll bars to position your map like the one in Figure 2. Deselect Zoom In

by clicking on the Zoom In icon. (Click the Zoom Out icon il if you need to
shrink the map and then deselect it to return cursor to normal arrow.)

e From the main menu select Edit—Sample Areas—Define New Area,
D] | [ | 3| A
A

e Or simply click the New Area icon

e A Color dialog box will open. The color yellow is selected by default; click OK.

e The cursor has changed to a crosshair and a yellow box of instructions appears.

iVisual Sample Plan - [VSampl1]

[BIFie Msp Edt SampingGoals Took Options View Window Heb =R |
B[ | [Aseis ] |

DlE=]R|S] v 2] 4] =] FlRmmE 21915 Dl x| o] ]

Yo can select the sample area by one of the folowing methads: J
1) Right-click the mouse on the map.
Thes will create a sample area in one step usng the nearest shape on the map.
27 Left-chck the mouse on each verlex of the sample area.
(1F you hold the shift key while chcking it wil select the nearest pont on the map.)
Choose Firish Area from the menu or toobar sfter selecting &l the vertices,
(Right-cicking the mouse wil also finish the area)

-‘L e e —— /
/
i
/H
< | i
For Help, press F1 Wiatch here for user nput X=2265156 84 Y= 10235990 4,

sstart| VOOEEGEPY | @O ANEGAEOE ETSEIIP03%D @ omm

Figure 2. Tool tip for selecting a sample area
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To finish selecting a specific area within the map.

To make your screen look like Figure 3 below:

e Move the crosshair to the upper right part of the oval shape near the top edge (away
from the river) and right click with the mouse.

e A Select area units dialog box will open. Use the default area unit of Feet~2
and click OK.

e The oval should be filled in with the color yellow.

iVisual Sample Plan - [VSampl1]
[BIFie Msp Edt SampingGoals Took Options View Window Heb =R |
Bl [T | [Aseis i+ |
Dl=|=@|@| ¥4 -] FRmms 2l o el olohs
I ——— =

For Help, press F1 Watch here for user nput [{=2265530.54 Y=10205625 1,

shsert] [ Y OTEEOEFYD || 6B A NG E OB e $SE0 900888 @ woim
Figure 3. A sample area after it has been selected

NOTE: If you accidentally select the river or some other area instead of the oval, click
on the Remove Areas icon and start over. It is the 7™ icon from the left on the VSP
toolbar. Or, click on Edit—-Sample Areas—Delete Selected Sample Areas. A
Deleting Sample Areas dialog box will appear, asking: “Are you sure you
want to delete all the selected sample areas?” Click OK.

D)o@ || || 4|
A
Remove Areas icon
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: Create a sampling design to compare an average to an Action Level, data
assumed normally distributed.

Note: The terms “view” and “window” are used interchangeably in Visual Sample Plan
and in the instructions below.

To make your screen look like Figure 4 below:

e From the main menu, select Sampling Goals—-Compare Average to
Fixed Threshold—Can assume data will be normally
distributed—Simple random sampling ...

e A True Mean vs. Action Level dialog box will appear. Enter the following
values under the tab One-Sample t-Test:

e Choose:

e True Mean >= Action Level (Assume Site is Dirty).
o False Rejection Rate (Alpha) 1.0%

o False Acceptance Rate (Beta) 1.0%

e Lower Bound of Gray Region 8

e Action Level 10

o Estimated Standard Deviation 3

Note: Make sure that “Lower Bound of Gray Region” appears in the dialog box. If
“Width of Gray Region” is showing instead, go to the Main Menu, Click
Options—Preferences—Input Delta and change to “Input LBGR/UBGR”.
Hereafter during these exercises, you can select either “Delta” or “LBGR”. Just make
sure that you make the necessary arithmetic adjustments.

Click Apply. Note the bottom line in the dialog box: Minimum Samples in
Survey Unit: 52

e To make all sample points visible, move dialog box by placing mouse cursor in blue
title bar of the True Mean vs. Action Level dialog box, holding left mouse
button down, and dragging dialog box away from sample the area.

e Note that the specific sample points on your map are likely to be in different
locations. This is due to differences in the random locations for placing sampling
points. If you click Apply repeatedly, you will see different random patterns of
sampling locations.
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

True Mean vs. Action Level

e " One-Bample Tost | Costs |
Far Halp. highlight an fem and prass F1
Choote:
&= T = Achon L Oy}
T <= Achion Level { Site rs Cluar)
o it i *Dliry”
Falsa Rajacion Rate (Apha): o %
Falss Accoptance Rste (Betal. 10 5
LawerBound of Gray Ragion: g Daha « 2
Action Lavel i
Estimated Standard Deviation ]
[ ~
Mmimum Number of Samples n Sunvey Uit 52 =
———— I™ Usa Historical | ™
.._Q_\\\ =

\ _—_—_ Goso | conil |[Awy ] e | .

L | ]
For Help, press F1 Watch here for user rput [X=226741055 Y=10285967 61 ||

shsun| W EEHEGE S ||@UTI A A @BV EY] SO SO0S%S ) 0o

Figure 4. Dialog box for One-Sample t-Test
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To simultaneously see the map view, the graph view, the report view and the
coordinates view of the sampling design.

To make your screen look like Figure 5 below:

e Click the Close button to close the True Mean vs. Action Level dialog box.
e From the main menu, select Window—Quad Window.

If necessary, use the horizontal and vertical scroll bars to move the yellow sampling
area into the center of the visible map.

You now will see the four views (or windows) available in VSP:

Map View

Graph View
Report View
Coordinates View

Visual Sample Plan - vSampl2
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This report summanizes the sampling design used, associated statistical
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analysis pling plan d hore include how many 22553 13. 4 1 |82[|55E!9 a7 0 Random Fals
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Figure 5. Example of the Quad Window

If you choose, each window can be resized for better visibility. For example, place your
cursor exactly between the map window and the report window on the left side of the
screen. The normal arrow cursor will change to a vertical double-headed arrow that can
be used to change the size of a window. Please note that on slower PCs changing the size
of the report window can take a few moments while the report is being updated.
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To see how the probability of deciding that the site mean is above the action level
changes as a function of the true mean of the site.

To make your screen look like Figure 6 below:
e From the Quad Window in Figure 5, enlarge the graph in the upper right hand

corner until it covers the full screen (Click the Maximize button in the top right
corner of the Graph View, i.e., a small square.)  _jojf x|
A

i Wisual Sample Plan - [VSampl2:2 ]
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Figure 6. Example of the Graph View

The Graph View provides an interactive way to change the alpha error rate, beta error
rate, the width of the gray region, etc. The dashed blue line near the top of the graph
allows you to interactively change the alpha error rate by placing your mouse on the blue
line and dragging the line up or down. Similarly, the dashed blue line near the bottom of
the graph allows you to change the beta error rate. The green vertical line allows you to
change the estimated value of the standard deviation. Finally, dragging the left side of
the gray region left or right changes its value.

Drag the lines representing these values and observe the changing results in the graph
subtitle. For example, drag the top dashed blue line down so that the alpha error rate is
reported as 5% in the subtitle. Now drag the bottom dashed blue line up so that the beta
error rate is reported as 10%. Finally, drag the green line to the left until the std. dev.

equals 4. Note the change in sample size (now = 36) from the original value of 52. (These
interactive changes made on the graph do not change the values you entered in an open dialog box.
However, if you close the dialog box and reopen it, the values from the graph will be the new defaults.)
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: Create a sampling design to compare an average to an Action Level, data not
assumed normally distributed.

To make your screen look like Figure 7 below:

e From the main menu select View—Map.

e From the main menu, select Sampling Goals—->Compare Average to Fixed
Threshold—Data not required to be normally distributed—Simple
random sampling (Wilcoxon signed ranks test) ...

¢ A True Mean or Median vs. Action Level dialog box will appear. Be sure that
it contains the following values under the Wilcoxon Signed Rank Test tab:

e Choose: True Mean >= Action Level
H(Assume Site is Dirty).

¢ False Rejection Rate (Alpha) 1.0%

¢ False Acceptance Rate (Beta) 1.0%

¢ Lower Bound of Gray Region 8

e Action Level 10

o Estimated Standard Deviation 3

e Ifyou click Apply repeatedly, you will see different random patterns of sampling
locations.

e Note the bottom line in the dialog box: Minimum Number of Samples in
Survey Unit: 60. A parametric sampling design (e.g., the one-sample #-test)
generally requires fewer samples than a nonparametric design (e.g., the Wilcoxon
Signed Ranks test) to meet the same error tolerance rates, but a parametric design
requires that we assume the sampling distribution of means when, in this case, n =
60 (or the actual data distribution) will be approximately normal.

e EPA recommends using decision error rates of 1% as a starting point (EPA 2000a,
p. 6-11). However, the DQO guidance acknowledges that consequences of a
decision error may not be severe enough to warrant this stringent decision error
and the values relaxed and the rationale documented (EPA 2000a, p. 6-11). Make
the following changes to the error rates and note the reduction in sample size:

¢ False Rejection Rate (Alpha) 5.0%
¢ False Acceptance Rate (Beta) 10.0%
e Click Apply. The new sample size should now be: 24. Whether this new

sample size is justified depends on the consequences of decision errors and the
relative costs of unnecessary cleanup vs. sampling costs (Beta error) and the
relative costs of threats to human health and the environment vs. sampling costs
(Alpha error).
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Visual Sample Plan - [VSampl1] HE
File Map Edt Sampling Gosls View Window Heb 5] %]
g] Cycles | [AllSets ~| |
Dlelzialal |4 | FRmmeE ¢/l amnm vl woohel
True Mean or Median wvs, Action Level —_'_d
Signed Fiank Test |g°s|5 |
For Help. highlight an fem and press F1
Chonsa:
& True Menn o Medinn >= Action Level (Assume Site is Diry)
 True Mean or Median <= Action Level (dssume Site is Clean)
‘You have chosen as & baseline 10 assume the site is "Dirty”
[Ealse Rejechon Rate (Alpha): |‘I.l] B
Falen Accoptance Batn (Bota) "I.ll_ £ 3
Lower Bound ot Gray Region: |a Delta = 2
Adtion | svel: I‘IU
Estimated Standard Deviation: IR
—— —IMQO
HQ\\‘\ M Number of Samples in Survey Unit 60
I .
\\\\ Bl I Use Histoncal
o
O e 1 Hew |

o | of

For Hebp, press F1 iwatch here for user nput X=2266595.03 Y=10284562. 1|
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Figure 7. Wilcoxon Signed Rank Test dialog box and simple random sampling design

¢ Close the dialog box.
e From the main menu select Window—Quad Window.
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: Create a sampling design suitable for a Wilcoxon Signed Rank Test using

systematic grid sampling.

To make your screen look like Figure 8 below:

From the main menu select Sampling Goals—Compare Average to Fixed
Threshold—Data not required to be normally distributed—
Systematic grid sampling (Wilcoxon signed ranks test) ...

A True Mean or Median vs. Action Level dialog box will open. Verify that
the last input values used in the previous example are the new defaults. If not, input
the last input values noting that the alpha error = 5% and the beta error = 10%.
Select the Grid tab.

Select Triangular as the Grid Type.

Check Random Start, if not already checked.

Click Apply.

Now position the dialog box so that the yellow sampling area is visible.

A similar number of sampling locations are mapped as in Figure 7, but in a random-
start grid pattern rather than a simple random pattern.

S
=[]l s v | |Aises -] |
DlsiziBlel vl (vlal - FioimmeE 2l s el ool
T [L2vsonpiis _lolxi

Wilcoxon Signed Rank (One-Sample) Test
=24, alpha=5', bota=10°%, st dov.=3

. ' True Mean or Median vs. Action Level x|

‘Wilcoxon Signed Rank Test Grid |Costs |

Grid Typa ", 7 o 7
NS

 Square K \ ;’I / \\‘ Yy

# Triangular , NN {

r I;r\"wlgu m: L N/ \// ) / \\

W Random Start

N3 2 ws %

24 Samples

Qw—mu's Mote: The number of samples placed on the map may differ ;Iﬂlﬂ
Sy i pling locations for paring a mean with  depending on the start point of the: grid and shape of the -
threshold (nonparametric) anmpla area
Summany k
This report summarizes the sampling design used, associated ¢ N
assumplions, a5 well a5 general guidelmes Tor conducling post- malic F
analysis pling plan p d here include he matic T
aampling locations 1o chanse and whars within the aampling ane matic  F
samples. The type of medium to sample {1.e., soil, groundwater =

e

Faor Help, press F1 Close | I I Apphy | Help |
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Figure 8. Example of random-start systematic grid and Wilcoxon Signed Rank Test
dialog box
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To learn how to change sampling costs for the Wilcoxon Signed Rank
systematic grid sampling design above.

To make your screen look like Figure 9 below:

e Within the True Mean or Median vs. Action Level dialog box, select the
Costs tab.
e Check that the following values are entered:
¢ Fixed Planning and Validation Cost $3000.00
¢ Field Collection Cost per Sample $50.00
e Analytical Cost per Analysis $500.00
e Click Apply.
e The bottom-most line in the dialog box says Total Cost for 24 Samples:

$16200.00.
_ Visual Sample Plan - VSampl 1 ! _[&]x
Bl e =] e~ o —____
Di=lza|s| & x4 2| FlRnms 29l 2imn 2| ool
[PVSampl1:1 ol
- Wilcoxon Signed Rank (One-Sample) Test

=24, alpha=55%, heta=10%, ste.dev.=3

- True Mean or Median vs. Action Level

‘Wilcexon Signed Rank Test| Grid ~ Casts |

Total Areato Semple | 508760 [Feere =1
~ Sampling Costs
Fixed Planning and Velidation Cost § l Joo0.o0
— Field Collection Cost per Sample: § ] E000
Anahdical Cost per Analysis: § 500.00
Total Costtor 24 Samples: $16200.00
»
[PVsampl1:3 =E I
Sy i pling | inns far paring a mean with a fixed
threshold (nonparametric)
Summal
This report summanizes the sampling design used, associated statistical
assumplions, 35 well 35 general g lor post-sampling dala
analysis pling plan d here include how many

aampling locations 1o cnnnﬁe;nd whe:e within the sampling area 1o collact thos
samples. The type of medium to sample {1.e., soil, groundwater, etc.) and how t

For Help, press F1

stert]  WOOBEGES W || L] 0] 4w B0 [[Bv... .. ST 008 IOR 2w

Figure 9. General tab for Wilcoxon Signed Rank Test with example costs
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To learn how to export the coordinates of a sampling design to a .txt file.

e Close the True Mean or Median vs. Action Level dialog box.
Enlarge the Coordinates View, the lower-right window with X, Y locations, to fill the
screen by clicking on its Maximize button or double clicking in its title bar.  —[O| x|

A

e From the main menu select Map—Sample Points—Export.
At this point, your screen should look like Figure 10.

¢ A dialog box entitled Save Sample Coordinates to a File allows you to save
the sample coordinates to a text file of your choice. These coordinates can be used in
the field to determine the sampling locations.

e Press Cancel to close the dialog box.

@ Fle Mep Edt SampingGosls Tooks Options View Window Hel 5] %]
Bl [ioee_~] s __~1]

I 211 = 1 e ) = N ) S ) =

Area |

X Coord ¥ Coord Label Value Type Historical

2264905.00  10205964.40 0 Systematic False

2265062.49 1028596446 RN Sample Coordinates to a File
226521910 10285964.46
226037001 1028596446
2265532.33  102B5964.46
226402750  10205020.04
2764984.19  102BLEZH.B4
226514080 1028582884 %
2265297.41  10205020.04
2760h454.02  1028LE7H.84
226561063  10285828.84
2204749.27  10205693.21
2264905.88  102R5A93.21

Seve in. | AVisual Sample Plan ﬂ = ]~ [

226506249 1028569321  rpe pome =
226521910 1028569321 | onene [_see |
2265375.71 1028569321  saeasype [TrTies = ey

2265532.33  10205693.21

ZZ20hRHEY4  102BLAYEA 0  Systematic False
226482758 1028555758 0 Systematic False
2264904.19  10205557.50 0 Systematic False
ZZhh140.H0  10ZHhAL/ HH 0 Syslemalic  False
2265297.41 1028555758 0 Systematic False
2260454.02  10265557.58 0 Systematic False
226501063 102R5557.58 0 Syslematic  False
2265219.10  10205421.95 0 Systematic False
For Hebp, press F1 Watch here for User nput X=4.71 Y=0.00 I i

ghstert| VECEEG@E®#E || G| @0 4| @ |[@y.. gr. ﬁ;’;%{l_ggﬂ}_@!ﬁ"?qﬂ 2:48PM

Figure 10. Coordinates view and Map—Sample Points—Export option
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To open a new project, to draw a rectangle with specific dimensions, and then
to create a sampling design suitable for a one sample t-test.

o Close the current project using File—Close Project. Respond NO to the query
Save changes to Vsampl1?
e From the main menu, select File—New Project,

—u o

0| =] =)

e Or click the New icon,

e Click the Maximize button (or double click title bar) to maximize initial window.
e Draw a one-acre field with overall dimensions of 165 feet x 264 feet = 43,560 square
feet = 1 acre by doing the following:

e Visual Sample Plan plots geometrical figures in an X-Y coordinate frame. For
your one-acre field, it will be convenient to frame the field in your screen by
changing the area portrayed on the screen. You can do this by setting the map
extents for the figure you are about to draw. From the main menu select
Map—Set Map Extents. A Map Extents dialog box will appear.

e Using the dialog box, set map extents as follows:

Minimum X: =100 Minimum Y: =100
Maximum X: 300 Maximum Y: 200

Use default Units: Feet
Click OK. The dialog box now says Sample Plan Phase 1.

e From the main menu select Map—Draw Rectangle (the cursor changes to a
flashing +).

¢ Note that the status bar at the bottom of the screen says Enter corner point:
X’Yl

For Help, press F1 \Enter cormer point; X, Y \X:253.33 ¥=185.00

A
e Using the keyboard, type in the coordinates of one corner of the one-acre field.
Type (be sure to use a comma between the numbers):
0,0 <Enter>
e The message on the status bar will change to “Enter other corner: X, Y”.
Now type:
264, 165 <Enter>
The one-acre field will appear in the color yellow.
e From the main menu select View—Zoom Qut. Notice the cursor has changed
to a magnifying glass @, and the icon that looks like a magnifying glass with a

minus sign in it is selected. The Zoom QOut icon m &
e Shrink the one-acre field by clicking on the map two times.
e Deselect the Zoom Qut icon by clicking on it.

is in the center.
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

From the main menu, select Sampling Goals—Compare Average to
Fixed Threshold— Data not required to be normally
distributed—Systematic grid sampling (Wilcoxon signed ranks

test) ...

A True Mean vs. Action Level dialog box will appear. Be sure that it

contains the following values:
Choose:

True Mean >= Action Level
False Rejection Rate (Alpha)
False Acceptance Rate (Beta)
Lower Bound of Gray Region
Action Level

Estimated Standard Deviation

(Assume Site is Dirty).
5.0%

20.0%

9

10

3

Click Apply.

Note the bottom line in the dialog box in Figure 11: Minimum Number of Samples

in Survey Unit: 67.

- Visual Sample Plan - [VSampl2] [ [5]x
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ooooooooo
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_ 1 True Mean or Median vs. Action Level
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ForHelp, highlight an iterm and press Fl
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= True Mean or Muh:n = Achon Level (Assume Site i Dirty)
 Trun Mean or Median <= Action Level (Assuma Sito is Clean)
“You have chosen as a baseline 1o assume the site is "Diry"

False Rejection Rabe (Alpha). A %
False Acceptance Rate (Deta): o L
Lower Bound of Gray Region: ¢ Deotia=1
Achon Level 10
Estimated Standard Deviation: 3
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[X=475.00 ¥=-321.15
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Figure 11. Minimum Number of Samples in Survey Unit: 67
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To see the impact of altering the width of the gray region.

To make your screen look like Figure 12 below:

e Change the Lower Bound of Gray Region from 9 to 8. Note that Delta, the
width of the gray region, has increased from 1 to 2 units.

e Click Apply.
Note Minimum Number of Samples in Survey Unit: 18.
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Figure 12. Dialog box with larger gray region

The dramatic decrease in sample size from 67 in the previous example to 18 in this

example illustrates the important influence the width of the gray region has on sample

size.

Close the dialog box.
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To demonstrate the effect of changing the hot-spot size on the number of
samples required.

To make your screen look like Figure 13 below:

e From the main menu select Sampling Goals—Locating a Hot
Spot—Systematic grid sampling—Minimize number of samples ... A
dialog box will appear labeled Find Hot Spot with Minimum Number of
Samples.

e Click the Hot Spot tab.

e For Shape (0.2 — 1.0) enter 0.8. (This command sets the assumed shape of
the hot spot. A perfect circle has a shape of 1.0, a Shape = 0.8 ellipse has a
minor-to-major axis ratio of 0.8.)

e Enter 20.0 for the Length of Semi-Major Axis in Feet.

e Click the Find Grid tab within the dialog box and select Triangular as the Grid
Type.

e Enter 95% for Probability of Hit.

e Click Apply. Your screen will look similar to Figure 13, requiring 45 samples.

~ visual Sample Plan - [VSampl6:3] s [l |
(=[] -] Jases ~]

DlsllR|S| == ¥|a] o FERmeE 2= =lmn 2| oo™l
One Acre Field
Phase 1

“'Find Hotspot with Minimum Number of San

%

Find Grid IHan}pm] Costs ]

For Help, highlight an item and press F1
FrobabilieofHit  [9500 %

Grid Type

™ Sguare NSNS \\ J/ N\ /
= qular ,’; N\ / ‘\\‘ FANAY

ARVAR
 Rectangular A VA VA VA §

Length of gnd side: I GRA141 Feat -

I Random Start

In arder ta hevse o 3555 probability of Incating an elliptical hat spot
with & semiFmayor axas of 20 teet and & height to wadth rabio of 0.8
onented al an unknown angle using a inangular grid. you need a
eximum spacing of 33 5682 feet. This spacing will result in the
fewest number of samples. For an area of 43560 feet™2, this will
reguire approxamalehy 45 samples.

Close | | | [ Apphy | Help
Faor Help, press F1 =TT V=057

ghstert| VOO EE@E®E || [T | Aep] A ®@o... [@v.. @r.. | €SEIHIOOB8DF 1132
Figure 13. Hot-spot sampling design

® C(lick the Close button on the Find Hot Spot with Minimum Number of Samples
dialog box.
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To illustrate how to get sampling cost information with hot-spot sampling.

e From the main menu select Window—Quad Window.
Maximize the report view in the lower, left corner of the screen.

e From the main menu select Sampling Goals—Locating a Hot
Spot—Systematic grid sampling—Minimize hot spot size ... A dialog
box will appear labeled Find Hot Spot Size.

e Click the Costs tab and enter the following values:

e Fixed Planning and Validation Cost $2000.00
e Field Collection Cost per Sample ~ $25.00
e Analytical Cost per Analysis $200.00

e Click Apply. Click Apply several times. Note the SUMMARY OF SAMPLING
DESIGN table (see Figure 14); the entry “Number of samples on map” varies
slightly with the calculated number, depending on the starting point of the sampling
grid.

e Note the “Total cost of sampling” is listed as $12125.00, based on the calculated
number of samples.

¢ You can scroll the report window and see a large amount of information relating to
the current sampling design.

¢ Click the Close button on the Find Hot Spot Size dialog box.

LR ki = SUMMARY OF SAMPLING DESIGN
Gid | Find HotSpot Costs | : — :
— | e Primary Objective of Design EvﬁLegtgti:znp;eizseena;edusfhaagst spat
Samp"n:iz:::ﬂanning and Yalidation Cost: § 2000.00 Type Uf Samp‘ing DBSigﬂ HUt Sth
Field Collechon CostperSample: 8 | 25.00 Sample Placement (Location) Systernatic (Hot Spat) with a random start location
Anslyficel Cost per Anatysis. § [ onnn in the Field
Fartotal cost sss the Report Visw Formula for calculating Singer and Wickman alyarithrm

number of sampling locations
Calculated total number of samples |45
Nurnher of samples on map ® 40
Nutmber of selected sample areas ® |1
Satmpling ares © 4356000 1
Size of grid / Area of grid cel ? 395682 ft /975,958
Grid pattem Triangle

[ cos= | = | meey | Hee | |Total cost of sampling ® §1212600

Figure 14. Hot-spot sampling example

Return to the Quad Window by clicking on the maximize button. =100 x|
A
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Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Goal: To develop a sampling plan with a limited budget.

To make your screen look like Figure 15 below:

From the main menu select Sampling Goals—Locating a Hot
Spot—Systematic grid sampling—Predetermined fixed cost ...

From the Find Cost tab, enter the Total Cost as $10000.00

Verify that the Grid Type is still Triangular.

The inputs under the Hot Spot and Costs tabs should default to the values you just
set previously on pages 16 & 17. For example, the Length of Semi-Major Axis
should still be 20.0 ft.

Click Apply. Note (in the enlarged report window in the lower left-hand window of
the Quad Window) that by fixing the total survey cost and the sample cost, we
have reduced the number of samples to 35. However, the probability of hitting a hot
spot has been reduced to about 80% (see Figure 15).
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o 2 1= 1 e ) N =) ) =
M[=T||[ A vsanple:z _|olx|
One Acre Field = Hotspot Sampling of 43560 Feet"2
Phase 1 . 0,00 Toor elligrical (0.80) hatspor
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[oreaeT prowaes. = H
_I Z’E For Help, highlight an item and praas Fl
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Type of Sampling Design Hot spol  Square w
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/
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- 0]
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hiot gpotwith & semiemayor aas of 20 feel and & height 1o width ralio
of 0.8 oriented at an unknown angle can be found with a probabilite |
of 80 18833

Grid pattem

Total cost of sampling *

Triangle
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: _‘_Ihls ngl_'nbc_:r_ may d_|ffcr fram lhc_calcula_l_cd n_um_hcr bccaus_r of 1) grid cggr Ll

Faor Help, press F1
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Figure 15. Hot-spot sampling option, “Predetermined Fixed Cost”

Although the sampling cost has been reduced to within the goal of $10,000, the 80%
chance of detecting a hot spot may not meet our objectives. The next exercise will

illustrate how to use the graph to compare sampling cost to the probability of hot-spot

detection.
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Goal: To see the graph view with probability of finding a hot spot vs. sampling cost.

Enlarge the graph to fill the screen by clicking on its Maximize button. There is no
need to close the dialog box at this point, but you may want to drag it off to one side.

From the main menu select Options—Graph—Display Cost. Note that the
X-axis variable has changed from “Number of Samples using a triangular grid” to
“Sampling Cost using a triangular grid”. Also note that by moving the black line
along the red curve, one can see the sampling cost (x) for a probability of hit (y)
in the status box near the lower-right corner of the screen.

=l&ix]
ptons Wiew Window  He 18I x]
B[ -] laises =]
][5 A = T e a2 S TS 5T =
Hotspot Sampling of 43560 Feet?2
100 20.00 foot elliptical (0.80) hotspot
80 -
L~
=
[Te.
g, 60—
E
®
S 40-
a
ES
20
;ZKI T T Is:;KI T T I$4|KI T T I35|KI T I$'6|Kl WL I$TJKI T T ISB|KI T T IséKl T I$1|0}<I T T $11K
Sampling cost using a triangular grid £, Find Grid Siz
For Help, press F1 H=9$10804.56 Y=57 59 T

st | VEOHEGE D || L. | e Am.|Fo.. [Bv... @ | [CSEL HOOIBDE 20

Figure 16. Hot-spot sampling example showing sampling cost on X-axis

In Figure 16, the status box shows that the cursor is at a sampling cost of $10,804.56 vs. a

probability of hot-spot detection of 87.59%. Move the cursor and note the changes in the

status box.

The dotted blue line goes vertically from the sampling cost that came within our budget
of $10,000 (approximately $10,000 is actually selected by VSP) and then horizontally to
the corresponding hot-spot detection probability of 80%.

For more information on the hot-spot problem, see Statistical Methods for Environmental

Pollution Monitoring (Gilbert 1987, pp. 119-131).
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Goal: To find the largest circular area that could be missed by a given systematic
grid sampling design.

To make your screen look like Figure 17 below:

Click the Close button in the Find Grid Size Based on Cost dialog box.

Select the map view using View—Map.

From the main menu select Tools—Largest Unsampled Spot—Find...

Enter an Accuracy of 1.0 feet.

Leave the two check boxes at their default values.

Click OK. A dialog box will appear indicating that the largest potential circular area
has a radius of about 22 Feet and an area of about 1,500 Feet’. These values will vary
depending on the current grid.

e Click OK to close the box giving the Radius and Area information.

 Visual Sample Plan - [VSampl6:2] -|=| x|
' Map  Edi aMping Goal b ol iey V Window -Iﬁllil
[o]f] N E
DlslElR|S| &= x|a] o FERmeE 2l2|= =i 2l ool
One Acre Field
Phase 1 [}
xl

i Radius = 21.74 Feet
Area = 1484 36 Feet™2

Lo |

For Help, press F1 M= 67 V=193 67

ghstart| VOO EE@E® L || [T | Aep] A @o... [@v.. @r.. | €SBEIHIOOB8DF 1234mmM

Figure 17. Largest potential unsampled circular area
The colored circle is the largest circle of contaminant that could be missed with the

current sampling design. Note that no probability is associated with this tool. It simply
finds the largest circle that fits between the current sampling locations.
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Goal: To stratify a one-acre field for more efficient sampling.

To make your screen look like Figure 18 below:

Close the project using File—Close Project. Respond No to the query Save
changes to VSampl2? (Visual Sample Plan automatically numbers your projects
as you open them. Thus you may have a VSampl3 or more at this point.)

(Note: Visual Sample Plan supports a stratified random sampling design for
determining the global average for a number of strata. However, our goal here is to
divide a site into a number of smaller areas, each of which will be individually
examined. The following example illustrates this subdivision approach.)

From the main menu select File—New Project.

Click the Maximize button (or double click title bar) to maximize initial window.

From the main menu select Map—Set Map Extents. Sct map extents as follows:

Minimum X: -100 Minimum Y: -100
Maximum X: 300 Maximum Y: 200
Use default Units: Feet

Click OK

Divide the one-acre field into two subsections as follows:

e From the main menu select Map—Draw Rectangle.

e Using the keyboard, enter the coordinates of opposite corners of the first
rectangular subsection (note that these entered coordinates appear in the status bar
at the bottom of the screen): First type (note commas):

0,0 <enter>
then
75,165 <enter>

e Set the color of this subsection to dark blue using main menu option
Edit—Sample Areas—Change Colors.

o Deselect this subsection by left-clicking on it.

e Start the second stratum by selecting Map—Draw Rectangle.

Using the keyboard, enter the coordinates of opposite corners of the second
rectangular subsection (note that these entered coordinates appear in the bar at the
bottom of the screen): First type (note commas):

75,0 <enter>
then

264,165 <enter>

e Set the color of this subsection to light green using main menu option
Edit—Sample Areas—Change Colors.

e Turn on the blue color as Strata #1 by left-clicking on it.

¢ You should now have a sampling area divided into two subsections. Each
subsection, strata, can now be treated separately.

The next sampling design will only apply to the right subsection in green. (Be sure
the left subsection in blue is not selected by left-clicking on it if necessary.)
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e From the main menu select Sampling Goals—Compare Average to
Fixed Threshold—Can assume data will be normally
distributed—Systematic grid sampling ...

e A True Mean vs. Action Level dialog box will appear.
e Select the Grid tab and select Triangular grid type and Random Start
e Select the One-Sample t-test tab. Be sure that it contains the following

values:

¢ Choose:

e True Mean >= Action Level (Assume Site is Dirty).
¢ False Rejection Rate (Alpha) 5.0%

o False Acceptance Rate (Beta) 10.0%

e Lower Bound of Gray Region 5

e Action Level 6

o Estimated Standard Deviation 1.2

e Click Apply. This should leave a sparse triangular sampling grid with 14 points
in the right-hand subsection.

e Left-click within the right-hand, green subsection to deselect it (remove color).

e Left-click within the left-hand, blue subsection to select it. The selected sampling
area should now be colored blue.

e Be sure that the variables are set to the following values, noting that the standard
deviation is now 2.4, i.e., twice as large as above:

e False Rejection Rate (Alpha) 5.0%
e False Acceptance Rate (Beta) 20.0%
e Lower Bound of the Gray Region 5

e Action Level 6

e Estimated Standard Deviation 2.4

e Click Apply. This should create a denser triangular sampling grid in the blue
subsection, with 37 sample points.
e Left-click in the right-hand subsection to display it as well. Your screen should now
closely resemble Figure 18.

Page 22 of 24



Visual Sample Plan Training Course
Module 03 — VSP 3.0 Introductory Exercises

Visual Sample Plan - [VSamplg] = |6'|_§|
He Map Edt Samping Gosls Tocks Options  View  Window Heb M= |

One Acm Fleld
Two Strata

For Help, press F1 K=267.06 Y=15.42
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Figure 18. Example of subdivided sampling area

® C(Close the project using File—Close Project. Respond NO to the query Save
changes to Vsampl3?
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