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Standard Operation Procedure 5: Plot Establishment in 
Randomly-Selected, Intensively-Assessed Wetlands 
This SOP describes the process used to establish sampling arrays in the 60 randomly selected, 
intensively assessed wetlands that we refer to as “survey wetlands”. A list of survey wetlands is 
provided in Table 5.1 with important attribute information regarding number of modules, dominant 
vegetation type, the azimuth of the centerline, array of modules, and coordinates (UTM Zone 19 N, 
NAD 1983). 

Waypoint Selection 
After intensively assessed wetlands were selected, the following procedures were used to locate a 
sampling array in each wetland.  

1. Create a shapefile containing the boundaries of all 60 intensively-assessed wetlands (see SOP 3 
for delineation procedures). 

2. Select 10 random points per wetland. Each point is a potential location for the sampling array.  
3. Create a waypoint file containing the random points and load it onto the Trimble GPS unit for 

navigation 
4. Navigate to the waypoints for centroids of intensively-assessed wetlands, starting with Waypoint 

1 and determine its suitability for the establishment of a sampling array. 
 
Placement of Sampling Arrays 
1. Determine the dominant vegetation type as emergent, forested, or scrub shrub wetland. 

a. The preferred sampling array for emergent and scrub-shrub wetlands is a 2x2 array of 100m2 
modules (Figure 5.1). 

b. The preferred sampling array for forested wetlands is a 2x5 array of 100m2 modules (Figure 
5.1). 

2. The waypoint is evaluated as the centroid of each preferred sampling array. 
3. The following criterion must be met for the placement of the sampling array to be acceptable: 

a. Work could be conducted safely. 
b. The vegetation reflected the dominant vegetation type. 

4. The above criteria were first evaluated by orienting the sampling array in a north-south direction 
with the waypoint as the centroid. 

5. If the criteria were not met, an east-west orientation was attempted. 
6. If the criteria were still not met, any azimuth that would meet the criteria was allowed. 
7. If the criteria were still not met, a shift of the centroid up to one-half the length of long-axis was 

attempted using any qualifying azimuth. 
8. If the criteria were still not met, a new waypoint was visited and the process was repeated until 

the sampling array was placed. 
9. If none of the 10 waypoints met the criteria, differently shaped arrays, in preferential order (see 

Figure 5.2), were then tried using the procedures described above. 
10. When the final plot location was selected, the ends of the central axis were staked temporarily 

while the plot corners were established perpendicular to the central axis. 
11. PVC monuments (1m length) were installed at each of the four plot corners using a rubber mallet 

to drive stakes in to the ground to refusal. The amount of exposed PVC was generally between 30 
cm and 60 cm above ground, but changed depending on visibility. 
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12. The Wetland ID was written on the corner stakes using a china marker and an NPS arrowhead 
decal was placed near the top of all permanent stakes.  

13. The final configuration and azimuth of the final sample point was recorded on the plot 
establishment data sheet (Attachment 5.1).  

 

 

Figure 5.1. The preferred sampling array for (A) emergent, aquatic bed, and scrub-shrub wetlands, (B) 
forested wetlands, and (C) an example alternative sampling array for situations where the preferred array 
was not possible because of wetland shape, size, or vegetative composition. 
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Figure 5.2. Flowchart for sampling array (SA) placement in intensively assessed wetlands. Up to ten 
points were visited in random order. We first followed the flow chart using the preferred SA of 10m x 10m 
modules for emergent/shrub or forested wetlands. If all points were exhausted and the preferred array did 
not fit within the wetland, we followed the same procedure using arrays of different sizes in a preferred 
order until we found a point that met the desired SA conditions. 
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Table 5.1. List of 60 survey wetlands, identified by PlotID, and showing number of modules, dominant 
vegetation type, azimuth of the center line, module array shape, and coordinates (UTM Zone 19 N, NAD 
1983). 

Plot 
Number 

PlotID Dominant 
Veg. Type 

Azimuth 
Center Line 

Array X_Coord Y_Coord 

1 28 emergent 0° 2 x 2 451777.581025 4556542.604980 
2 29 emergent 0° 2 x 2 451744.953057 4556417.829690 

3 30 forested 0° 2 x 2 451567.317857 4556481.756470 
4 32 emergent 0° 2 x 2 451701.756513 4556610.150200 
5 39 emergent 154° 1 x 1 450669.051872 4558116.003000 
6 43 emergent 0° 2 x 2 451012.282593 4558823.953720 
7 56 emergent 0° 1 x 1 450705.570784 4558052.159670 
8 192 forested 0° 2 x 4 454624.701284 4568648.855750 

9 305 scrub-shrub 0° 2 x 2 451364.481121 4563056.698940 
10 306 forested 0° 2 x 5 451638.873953 4562915.342010 
11 307 scrub-shrub 0° 2 x 2 451649.450593 4563096.249790 
12 309 emergent 0° 1 x 4 452040.173794 4562811.307580 
13 310 forested 0° 2 x 5 451875.898721 4562600.682300 
14 311 forested 24° 2 x 2 451654.102625 4562718.043840 

15 317 emergent 13° 1 x 1 452850.252642 4563056.045760 
16 343 emergent 35° 1 x 4 452409.010402 4562153.677500 
17 351 emergent 15° 1 x 4 453854.080355 4565508.463170 
18 363 emergent 0° 2 x 2 451921.862369 4560185.249210 
19 413 emergent 0° 2 x 2 451164.030689 4571937.473220 
20 416 forested 0° 2 x 2 451122.701409 4572508.956740 

21 422 forested 47° 1 x 3 450723.714912 4572133.494470 
22 623 forested 90° 2 x 5 456680.706150 4566818.020030 
23 627 forested 0° 2 x 5 456457.029478 4566936.435270 
24 669 emergent 282° 1 x 4 456382.839782 4567221.824830 
25 676 forested 90° 2 x 3 455713.429093 4566435.258940 
26 692 forested 19° 1 x 2 455246.545893 4568347.035330 

27 697 emergent 100° 1 x 1 455021.954148 4569147.234500 
28 743 forested 72° 1 x 4 450104.692704 4570065.576640 
29 748 forested 142° 1 x 1 450527.364320 4570521.015490 
30 867 forested 342° 1 x 5 453773.423843 4569071.938760 
31 885 emergent 0° 2 x 2 454596.012004 4570635.722050 
32 887 forested 90° 2 x 5 454423.620708 4570653.665730 

33 889 forested 280° 2 x 5 454343.165028 4571188.327370 
34 927 forested 30° 2 x 5 450161.365984 4573601.061580 
35 939 forested 90° 2 x 5 449017.253343 4571730.991810 
36 941 emergent 290° 1 x 4 450207.123808 4572417.442500 
37 947 emergent 0° 2 x 2 448799.970398 4574860.206660 
38 950 forested 48° 2 x 2 449111.307487 4574445.562570 

39 951 emergent 335° 1 x 2 449294.112991 4574414.774220 
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Table 5.1 (cont.). List of 60 survey wetlands, identified by PlotID, and showing number of modules, 
dominant vegetation type, azimuth of the center line, module array shape, and coordinates (UTM Zone 19 
N, NAD 1983). 

Plot 
Number 

PlotID Dominant 
Veg. Type 

Azimuth 
Center Line 

Array X_Coord Y_Coord 

40 953 emergent 0° 1 x 1 449873.339743 4573945.344460 
41 957 emergent 0° 2 x 2 447986.716766 4573651.887050 

42 970PV forested 320° 2 x 5 449911.815264 4578266.878800 
43 1007 emergent 331° 2 x 2 453053.023714 4580239.639370 
44 1017 emergent 43° 1 x 3 454069.788643 4580087.319760 
45 1034 forested 34° 1 x 1 452024.840162 4580873.768780 
46 1036 forested 0° 2 x 2 454279.313892 4582030.014420 
47 1058 forested 0° 2 x 2 449573.221087 4579978.605010 

48 1068 emergent 0° 2 x 2 448833.754591 4580355.474000 
49 1069 emergent 0° 2 x 2 448920.449247 4580681.236810 
50 1070 emergent 317° 1 x 1 448956.769247 4580865.931210 
51 1079RS2 emergent 0° 2 x 2 447083.081309 4582432.915790 
52 1188 emergent 0° 2 x 2 455060.180708 4566663.475140 
53 1196 emergent 0° 2 x 2 455166.456292 4566309.502780 

54 1205 forested 162° 1 x 1 450575.992032 4558387.495350 
55 1221 emergent 0° 2 x 2 453719.447523 4569918.084040 
56 1351 forested 0° 2 x 2 452025.379682 4572319.294020 
57 1364 emergent 0° 2 x 2 450720.061664 4574064.138700 
58 1468 emergent 0° 2 x 2 449315.453535 4573663.379270 
59 1485 emergent 352° 2 x 2 452570.421730 4581354.468300 

60 1104(1620) emergent 38° 1 x 3 449206.282591 4579936.302030 
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Attachment 5.1. Site Establishment Datasheet
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