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ASTM D 6460:
STANDARD TEST METHOD FOR DETERMINATION OF ROLLED EROSION CONTROL PRODUCT (RECP)
PERFORMANCE IN PROTECTING EARTHEN CHANNELS FROM STORM-INDUCED EROSION

Client: Grassworx, LLC
Product: InstaTurf ShearForce Scour Control Mat
Test Dates: Test #1: 5/17/2018 Test #2: 8/24/2018 Test #3: 10/4/2018
Shear Range: 3.0 - 12.0 psf
Flume: 2-ft wide x 40-ft long; 20% Bed

Event: 30 minutes at each shear

Shear velocit Manning’s | Max Bed Shear Level | Cumulative
Test Scenario depth (in) y Flow (cfs) | roughness, | Shear Stress | Infill Loss Infill Loss
Level (fps) . .

n (psf) (in) (in)
InstaTurf 1 3.70 7.30 4.50 0.042 3.96 0.01 0.01
ShearForce 2 6.77 14.89 16.80 0.031 6.94 0.01 0.02
Scour Control 3 9.00 19.00 28.50 0.028 8.65 0.03 0.04
Mat 4 12.37 23.75 48.97 0.028 12.27 0.07 0.11
InstaTurf 1 3.14 8.60 4.50 0.032 3.21 0.01 0.01
ShearForce 2 6.65 15.50 17.19 0.028 6.47 0.01 0.03
Scour Control 3 9.57 20.68 32.99 0.027 9.26 0.01 0.03
Mat 4 12.44 23.72 49.18 0.027 11.41 0.03 0.06
InstaTurf 1 3.53 8.68 5.10 0.034 3.71 0.01 0.01
ShearForce 2 5.26 12.13 10.63 0.031 5.29 0.00 0.01
Scour Control 3 8.48 18.58 26.25 0.028 8.48 0.01 0.01
Mat 4 11.16 23.59 43.88 0.026 10.85 0.02 0.03

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested.
TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits
reproduction of this report, except in full, without prior approval of TRI.

CJS 12/14/18
Quality Review / Date
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Manning's n vs. Water Depth
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InstaTurf ShearForce Scour Control Mat - Close-up Before and After
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APPENDIX - DATA
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Date: SNN8 RECP: | InstaTurf ShearForce Scour Control Mat | Lot #: Anchorage: 3.8/8q. Yd. Unvegetated
Slope: 20% Start Time: | 1029AM | Channel # Shear # | Start Time: | 1108 AM | Channel # Shear # | Start Time: | 11:50 AM Channel # Shear# | StartTime: | 1245PM_ | Channel # Shear #
Width: 2 End Time: 10:59AM | 1 1 End Time: | 11:38AM_| 1 2 End Time: | 12:20 PM 1 3 End Time: | LISPM_ | 1 4
Cross-Section Measurements Measured Volumetric Flow, cfs: 450 Measured Volumetric Flow, cfs: 16.80 Measured Volumetric Flow, cfs: 28.50 Measured Volumetric Flow, cfs: 48.97
To original Surface Elev, cm 72.0 72.0 715 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 72.0 72.1 715 719 72.1 72.1 715 719 72.1 72.1 716 719 725 725 722 724
Loss/Gain, sq.in./in. width 0.00 0.04 0.00 -0.01 -0.04 -0.04 0.00 -0.02 0.04 -0.04 -0.04 0.03 020 -0.20 028 0.19
CSLL sq.in./in. width 0.00 0.04 0.00 -0.01 -0.04 -0.04 0.00 0.02 0.04 -0.04 0.04 0.03 0.20 0.20 028 0.19
#1 (Sta. 0+10.00)
Velocity, fils 0.0 72 0.0 145 0.0 18.5 0.0 234
Distance to Water Surface, cm 623 62.3 54.3 54.3 48.5 48.5 40.5 40.5
. Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 377 16.80 6.93 28.50 9.23 48.97 12.56
To original Surface Elev, cm 711 712 70.9 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 71.2 712 70.9 71.1 71.2 712 70.9 711 712 713 710 712 720 723 718 720
Loss/Gain, sq.in./in. width 0.04 0.00 0.00 -0.01 -0.04 0.00 0.00 -0.01 0.04 -0.04 0.04 0.03 035 043 035 031
CSLL sq.in/in. width -0.04 0.00 0.00 -0.01 -0.04 0.00 0.00 -0.01 0.04 -0.04 0.04 0.03 035 043 035 031
#2 (Sta. 0+12.00)
Velocity, fils 0.0 73 0.0 15.0 0.0 192 0.0 233
Distance to Water Surface, cm 61.7 61.7 54.0 54.0 48.5 48.5 40.0 40.0
. Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 370 16.80 673 28.50 892 48.97 12.61
To original Surface Elev, cm 71.0 70.9 70.5 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 711 70.9 70.5 70.8 71.1 70.7 70.5 70.8 713 71.1 70.5 710 717 711 70.5 711
Loss/Gain, sq.in./in. width 0.04 0.00 0.00 001 0.04 0.08 0.00 0.00 012 0.08 0.00 0.05 028 0.08 0.00 0.10
CSLI sq.in./in. width 0.04 0.00 0.00 -0.01 -0.04 0.00 0.00 0.01 0.12 -0.08 0.00 0.05 028 0.08 0.00 0.10
#3 (Sta. 0+14.00)
Velocity, fils 0.0 75 0.0 15.1 0.0 18.9 0.0 24.0
Distance to Water Surface, cm 61.7 61.7 538 538 48.0 48.0 40.0 40.0
Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 3.60 16.80 6.68 28.50 9.04 48.97 1224
To original Surface Elev, cm 71.3 711 70.7 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 71.3 711 708 71.1 71.3 712 71.0 712 713 714 711 71.3 715 715 713 714
Loss/Gain, sq.in./in. width 0.00 0.00 -0.04 -0.01 0.00 -0.04 0.12 0.05 0.00 0.12 0.16 0.07 -0.08 0.16 0.24 0.13
CSLI sq.in./in. width 0.00 0.00 0.04 001 0.00 0.04 0.12 0.05 0.00 0.12 0.16 0.07 -0.08 0.16 0.24 0.13
#4 (Sta. 0+16.00)
Velocity, fils 0.0 74 0.0 15.1 0.0 187 0.0 237
Distance to Water Surface, cm 61.8 618 54.2 54.2 48.0 48.0 40.0 40.0
Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 3.65 16.80 6.68 28.50 9.16 48.97 12.38
To original Surface Elev, cm 711 713 71.0 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 71.1 713 71.0 71.1 71.1 713 71.0 711 712 713 711 71.2 714 715 71.2 714
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.04 0.03 0.12 0.08 0.08 -0.08
CSLL sq.in/in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.04 0.03 0.12 0.08 0.08 0.08
#5 (Sta. 0+18.00)
Velocity, fils 0.0 7.6 0.0 15.0 0.0 18.6 0.0 240
Distance to Water Surface, cm 62.1 62.1 54.1 54.1 47.8 47.8 40.3 40.3
Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 356 16.80 671 28.50 921 48.97 12.23
To original Surface Elev, cm 71.6 715 71.3 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 71.6 715 71.3 715 71.7 715 713 715 718 71.8 713 71.6 71.8 71.9 713 71.7
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.04 0.00 0.00 001 0.08 0.12 0.00 0.05 0.08 0.16 0.00 0.05
CSLL sq.in/in. width 0.00 0.00 0.00 0.00 -0.04 0.00 0.00 001 0.08 0.12 0.00 0.05 0.08 0.16 0.00 0.05
#6 (Sta. 0+20.00)
Velocity, fus 0.0 75 0.0 14.7 0.0 192 0.0 236
Distance to Water Surface, cm 623 623 54.1 54.1 49.0 49.0 40.0 40.0
Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 361 16.80 6.85 28.50 891 48.97 12.47
To original Surface Elev, cm 71.7 71.6 714 Avg. Avg. Avg.
To eroded Surface Elev, cm 71.7 71.6 714 71.6 71.8 71.6 715 71.6 72.0 71.8 71.6 71.8 722 72.0
Loss/Gain, sq.in /in. width 0.00 0.00 0.00 0.00 0.04 0.00 0.04 0.03 012 0.08 0.08 0.08 020 0.16
CSLL sq.in/in. width 0.00 0.00 0.00 0.00 0.04 0.00 -0.04 0.03 0.12 0.08 -0.08 0.08 020 0.16
#7 (Sta. 0+22.00)
Velocity, fus 0.0 73 0.0 14.7 0.0 19.1 0.0
Distance to Water Surface, cm 622 622 542 542 49.0 49.0 405
Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 3.69 16.80 6.86 28.50 8.98 48.97 12.43
To original Surface Elev, cm 72.0 72.0 715 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 720 720 71.5 71.8 72.0 72.0 715 71.8 72.0 72.1 71.8 72.0 72.1 722 71.8 72.0
Loss/Gain, sq.in /in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 012 0.05 0.04 0.08 0.12 0.07
CSLL sq.in/in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.12 0.05 0.04 0.08 0.12 0.07
#8 (Sta. 0+24.00)
Velocity, fus 0.0 72 0.0 14.7 0.0 193 0.0 240
Distance to Water Surface, cm 623 623 544 544 49.5 495 410 410
Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 375 16.80 6.86 28.50 8.85 48.97 12.22
To original Surface Elev, cm 715 715 715 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 715 715 715 715 71.6 715 71.6 71.6 71.6 71.6 71.6 71.6 71.7 71.6 71.6 71.6
Loss/Gain, sq.in /in. width 0.00 0.00 0.00 0.00 0.04 0.00 0.04 0.03 0.04 0.04 0.04 0.03 0.08 0.04 0.04 0.05
CSLL sq.in/in. width 0.00 0.00 0.00 0.00 0.04 0.00 -0.04 0.03 0.04 0.04 0.04 0.03 0.08 0.04 0.04 0.05
#9 (Sta. 0+26.00)
Velocity, fus 0.0 72 0.0 14.7 0.0 192 0.0 240
Distance to Water Surface, cm 62.0 62.0 542 542 49.0 49.0 405 405
§ Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 374 16.80 6.84 28.50 8.90 48.97 12.26
To original Surface Elev, cm 720 724 720 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 721 724 720 722 72.1 724 720 722 721 724 720 722 721 724 720 722
Loss/Gain, sq.in /in. width 0.04 0.00 0.00 001 0.04 0.00 0.00 001 0.04 0.00 0.00 001 0.04 0.00 0.00 001
#10 (Sta. CSLL sq.in/in. width 0.04 0.00 0.00 001 0.04 0.00 0.00 001 -0.04 0.00 0.00 001 0.04 0.00 0.00 001
0+28.00) Velocity, fus 0.0 7.1 0.0 14.9 0.0 19.2 0.0 23.9
Distance to Water Surface, cm 62.5 62.5 55.0 55.0 49.5 495 410 410
§ Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Caleulations
450 381 16.80 6.76 28.50 8.92 48.97 12.27
To original Surface Elev, cm 715 712 70.8 Avg. Avg.
To eroded Surface Elev, cm 716 712 70.8 712 716 712 70.8 720 714 70.9 714 721 714 710
Loss/Gain, sq.in /in. width 0.04 0.00 0.00 001 0.04 0.00 0.00 020 0.08 0.04 0.09 024 -0.08
#11 Sta. CSLL sq.in/in. width 0.04 0.00 0.00 001 0.04 0.00 0.00 020 0.08 -0.04 0.09 024 0.08
0+30.00) Velocity, fus 0.0 7.1 0.0 0.0 19.2 0.0
Distance to Water Surface, cm 615 615 545 488 488 40.0
. Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in Flow, cfs Depth, in
Calculations
450 382 16.80 6.57 28.50 891 48.97 12.40




Date: 8/24/18 RECP: | InstaTurf ShearForce Scour Control Mat Lot #: Anchorage: 3.8/Sq. Yd. Unvegetated
Slope: 20% Start Time: 9:46 AM ‘ Channel # Shear # | Start Time: | 10:28 AM ‘ Channel # Shear # | Start Time: ‘ 11:21 AM | Channel # Shear # | Start Time: ‘ 12:36 PM ‘ Channel # Shear #
Width: 2 End Time: | 10:16AM | 1 1 End Time: | 10:58AM | 1 2 End Time: | _11:51 AM 1 3 End Time: | 1:06PM_ | 1 4
Cross-Section Measurements Measured Volumetric Flow, cfs: 4.50 Measured Volumetric Flow, cfs: 17.19 Measured Volumetric Flow, cfs: 32.99 Measured Volumetric Flow, cfs: 49.18
To original Surface Elev, cm 745 745 74.3 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 745 74.5 74.3 74.4 74.9 74.5 74.3 74.6 75.0 74.3 74.3 74.5 75.1 74.6 74.3 747
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 -0.16 0.00 0.00 -0.05 -0.20 0.08 0.00 -0.05 -0.24 -0.04 0.00 -0.09
#1 (Sta. CSLI sq.in./in. width 0.00 0.00 0.00 0.00 -0.16 0.00 0.00 -0.05 -0.20 0.00 0.00 -0.07 -0.24 -0.04 0.00 -0.09
0+10.00) Velocity, f/s 0.0 8.1 0.0 15.3 0.0 20.1 0.0 233
Distance to Water Surface, cm 66.0 66.0 57.5 575 49.5 49.5 425 425
r Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
4.50 3.32 17.19 6.72 32.99 9.86 49.18 12.66
To original Surface Elev, cm 74.1 74.4 74.3 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 7441 74.5 74.3 743 74.1 74.5 74.3 743 74.3 74.5 74.3 744 74.4 74.5 74.5 74.5
Loss/Gain, sq.in./in. width 0.00 -0.04 0.00 -0.01 0.00 -0.04 0.00 -0.01 -0.08 -0.04 0.00 -0.03 -0.12 -0.04 -0.08 -0.07
#2 (Sta. CSLI sq.in./in. width 0.00 -0.04 0.00 -0.01 0.00 -0.04 0.00 -0.01 -0.08 -0.04 0.00 -0.03 -0.12 -0.04 -0.08 -0.07
0+12.00) Velocity, fi/s 0.0 8.7 0.0 15.6 0.0 20.6 0.0 232
Distance to Water Surface, cm 66.4 66.4 57.5 575 50.0 50.0 42.2 422
r Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
4.50 3.11 17.19 6.61 32.99 9.59 49.18 12.70
To original Surface Elev, cm 74.0 743 73.8 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.0 74.3 73.8 74.0 74.0 74.3 73.8 74.0 74.0 74.3 73.8 74.0 74.0 74.5 73.8 74.1
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08 0.00 -0.01
#3 (Sta. CSLI sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08 0.00 -0.01
0+14.00) Velocity, fi/s 0.0 9.0 0.0 15.4 0.0 20.5 0.0 235
Distance to Water Surface, cm 66.4 66.4 57.0 57.0 49.5 49.5 42.2 422
c Flow,cfs | Depth, in Flow,cfs | Depth, in Flow. cfs | Depth, in Flow, cfs | Depth, in
4.50 3.01 17.19 6.71 32.99 9.66 49.18 12.56
To original Surface Elev, cm 745 74.4 74.0 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.5 74.4 74.0 743 74.5 74.4 74.0 743 74.5 74.4 74.0 74.3 74.5 74.6 741 74.4
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08 -0.04 -0.03
#4 (Sta. CSLI sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08 -0.04 -0.03
0+16.00) Velocity, fi/s 0.0 83 0.0 15.0 0.0 20.7 0.0 235
Distance to Water Surface, cm 66.0 66.0 56.8 56.8 50.0 50.0 42.5 425
c Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
4.50 3.27 17.19 6.89 32.99 9.57 49.18 12.56
To original Surface Elev, cm 74.2 73.7 73.0 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.2 737 73.0 73.6 74.4 73.9 73.2 73.8 74.4 74.0 73.3 73.9 74.4 74.0 73.6 74.0
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 -0.08 -0.08 -0.08 -0.07 -0.08 -0.12 -0.12 -0.09 -0.08 -0.12 -0.24 -0.12
#5 (Sta. CSLI sq.in./in. width 0.00 0.00 0.00 0.00 -0.08 -0.08 -0.08 -0.07 -0.08 -0.12 -0.12 -0.09 -0.08 -0.12 -0.24 -0.12
0+18.00) Velocity, fi/s 0.0 8.6 0.0 15.7 0.0 21.0 0.0 23.8
Distance to Water Surface, cm 65.7 65.7 57.2 572 50.0 50.0 42.5 425
c Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
4.50 3.12 17.19 6.55 32.99 9.41 49.18 12.40
To original Surface Elev, cm 74.4 74.0 73.9 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.5 74.2 73.9 742 74.7 74.4 73.9 743 74.8 74.4 73.9 744 75.1 74.6 741 74.6
Loss/Gain, sq.in./in. width -0.04 -0.08 0.00 -0.03 -0.12 -0.16 0.00 -0.07 -0.16 -0.16 0.00 -0.08 -0.28 -0.24 -0.08 -0.16
#6 (Sta. CSLI sq.in./in. width -0.04 -0.08 0.00 -0.03 -0.12 -0.16 0.00 -0.07 -0.16 -0.16 0.00 -0.08 -0.28 -0.24 -0.08 -0.16
0+20.00) Velocity, f/s 0.0 8.9 0.0 15.3 0.0 20.6 0.0 24.0
Distance to Water Surface, cm 66.5 66.5 57.2 572 50.0 50.0 43.4 434
r Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
4.50 3.03 17.19 6.75 32.99 9.59 49.18 12.28
To original Surface Elev, cm 74.4 74.0 73.4 Ave. Ave. Avg. Ave.
To eroded Surface Elev, cm 74.7 74.0 73.4 74.0 74.8 74.0 73.4 74.1 74.3 74.3 73.4 74.0 74.8 74.3 73.7 743
Loss/Gain, sq.in./in. width -0.12 0.00 0.00 -0.04 -0.16 0.00 0.00 -0.05 0.04 -0.12 0.00 -0.01 -0.16 -0.12 -0.12 -0.11
#7 (Sta. CSLI, sq.in./in. width -0.12 0.00 0.00 -0.04 -0.16 0.00 0.00 -0.05 0.00 -0.12 0.00 -0.02 -0.16 -0.12 -0.12 -0.11
0+22.00) Velocity, f/s 0.0 8.0 0.0 15.3 0.0 209 0.0 243
Distance to Water Surface, cm 65.5 65.5 57.0 57.0 50.0 50.0 43.4 434
r Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow. cfs | Depth, in
4.50 3.36 17.19 6.72 32.99 9.45 49.18 12.15
To original Surface Elev, cm 74.8 74.4 73.8 Ave. Ave. Avg. Ave.
To eroded Surface Elev, cm 74.8 74.4 73.8 743 74.8 74.4 73.8 743 74.8 74.4 73.8 74.3 74.9 74.5 73.8 744
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.04 0.00 -0.02
#8 (Sta. CSLI, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.04 0.00 -0.02
0+24.00) Velocity, f/s 0.0 9.0 0.0 15.1 0.0 20.7 0.0 23.7
Distance to Water Surface, cm 66.7 66.7 57.0 57.0 50.0 50.0 42.8 42.8
r Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
4.50 3.01 17.19 6.82 32.99 9.58 49.18 12.44
To original Surface Elev, cm 73.8 73.8 73.7 Ave. Ave. Avg. Ave.
To eroded Surface Elev, cm 73.9 73.8 73.7 73.8 73.9 73.8 73.7 73.8 74.0 73.8 73.7 738 74.0 73.9 73.7 739
Loss/Gain, sq.in./in. width -0.04 0.00 0.00 -0.01 -0.04 0.00 0.00 -0.01 -0.08 0.00 0.00 -0.03 -0.08 -0.04 0.00 -0.03
#9 (Sta. CSLI, sq.in./in. width -0.04 0.00 0.00 -0.01 -0.04 0.00 0.00 -0.01 -0.08 0.00 0.00 -0.03 -0.08 -0.04 0.00 -0.03
0+26.00) Velocity, f/s 0.0 8.8 0.0 15.5 0.0 20.7 0.0 23.8
Distance to Water Surface, cm 66.0 66.0 56.9 56.9 49.5 49.5 42.4 424
c Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow,cfs | Depth, in
4.50 3.07 17.19 6.65 32.99 9.58 49.18 12.39
To original Surface Elev, cm 743 73.9 735 Ave. Ave. Avg. Ave.
To eroded Surface Elev, cm 74.5 73.9 735 74.0 74.5 74.1 735 74.0 74.5 74.1 73.5 74.0 74.3 741 73.6 74.0
Loss/Gain, sq.in./in. width -0.08 0.00 0.00 -0.03 -0.08 -0.08 0.00 -0.04 -0.08 -0.08 0.00 -0.04 0.00 -0.08 -0.04 -0.03
#10 (Sta. CSLI, sq.in./in. width -0.08 0.00 0.00 -0.03 -0.08 -0.08 0.00 -0.04 -0.08 -0.08 0.00 -0.04 0.00 -0.08 -0.04 -0.03
0+28.00) Velocity, ft/s 0.0 8.5 0.0 16.0 0.0 20.7 0.0 23.8
Distance to Water Surface, cm 65.9 65.9 57.7 57.7 49.8 49.8 42.5 425
c Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow,cfs | Depth, in
4.50 3.18 17.19 6.43 32.99 9.54 49.18 12.40
To original Surface Elev, cm 74.0 742 73.8 Ave. Ave. Avg. Ave.
To eroded Surface Elev, cm 74.0 74.2 73.8 74.0 74.0 74.2 73.8 74.0 74.0 74.3 73.8 74.0 74.2 74.4 73.8 74.1
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 0.00 -0.01 -0.08 -0.08 0.00 -0.04
#11 (Sta. CSLI, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 0.00 -0.01 -0.08 -0.08 0.00 -0.04
0+30.00) Velocity, ft/s 0.0 8.8 0.0 16.3 0.0 20.9 0.0 24.0
Distance to Water Surface, cm 66.2 66.2 57.9 579 50.0 50.0 42.9 429
c Flow,cfs | Depth, in Flow,cfs | Depth, in Flow, cfs | Depth, in Flow,cfs | Depth, in
4.50 3.07 17.19 6.34 32.99 9.46 49.18 12.30




Date: 10/4/18 RECP: InstaTurf ShearForce Scour Control Mat Lot #: Anchorage: 3.8/Sq. Yd. Unvegetated
Slope: 20% Start Time: 8:42 AM | Channel #| Shear # | Start Time: 9:26 AM ‘ Channel #| Shear # | Start Time: ‘ 10:10 AM Channel # | Shear # | Start Time: ‘ 11:08 AM | Channel #| Shear #
Width: 2 EndTime: | 942AM | | 1 EndTime: | 956AM | 1 2 End Time: | 10:40 AM 1 3 EndTime: | 1138AM | 1 4
Cross-Section Measurements Measured Volumetric Flow, cfs: 5.10 Measured Volumetric Flow, cfs: 10.63 Measured Volumetric Flow, cfs: 26.25 Measured Volumetric Flow, cfs: 43.88
To original Surface Elev, cm 74.7 75.0 74.4 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.7 75.0 74.4 74.7 74.7 75.0 74.4 74.7 74.7 75.0 74.4 74.7 74.8 75.0 74.5 74.8
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 0.00 -0.04 -0.03
#1(Sta. 0+10.00) CSLI sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 0.00 -0.04 -0.03
Velocity, ft/s 0.0 84 0.0 11.8 0.0 18.0 0.0 23.2
Distance to Water Surface, cm 65.4 65.4 61.0 61.0 52.5 52.5 46.0 46.0
c . Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
alculations
5.10 3.66 10.63 5.39 26.25 8.74 43.88 11.33
To original Surface Elev, cm 75.9 75.5 74.7 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 75.9 75.5 74.8 75.4 75.9 75.5 74.8 75.4 75.9 75.5 74.9 75.4 75.9 75.5 75.0 75.5
Loss/Gain, sq.in./in. width 0.00 0.00 -0.04 -0.01 0.00 0.00 -0.04 -0.01 0.00 0.00 -0.08 -0.03 0.00 0.00 -0.12 -0.04
2 (Sta. 0412.00) CSLI, sq.in./in. width 0.00 0.00 -0.04 -0.01 0.00 0.00 -0.04 -0.01 0.00 0.00 -0.08 -0.03 0.00 0.00 -0.12 -0.04
Velocity, ft/s 0.0 8.7 0.0 12.1 0.0 182 0.0 23.5
Distance to Water Surface, cm 66.5 66.5 62.0 62.0 53.5 53.5 47.0 47.0
c . Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
alculations
5.10 3.50 10.63 5.28 26.25 8.64 43.88 11.21
To original Surface Elev, cm 75.5 75.4 75.3 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 75.5 75.4 75.3 75.4 75.5 75.4 75.3 75.4 75.5 75.4 75.3 75.4 75.6 75.5 75.5 75.5
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.04 -0.08 -0.05
1 (Sta. 0414.00) CSLI sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.04 -0.08 -0.05
Velocity, ft/s 0.0 8.7 0.0 12.1 0.0 18.7 0.0 23.4
Distance to Water Surface, cm 66.5 66.5 62.0 62.0 54.0 54.0 47.0 47.0
Calculations Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
5.10 3.50 10.63 5.28 26.25 8.43 43.88 11.23
To original Surface Elev, cm 75.5 75.5 75.0 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 75.5 75.5 75.0 75.3 75.5 75.5 75.0 75.3 75.5 75.5 75.0 75.3 75.5 75.5 75.0 75.3
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 Sta. 0416.00) CSLI sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocity, ft/s 0.0 9.0 0.0 12.1 0.0 18.8 0.0 23.6
Distance to Water Surface, cm 66.7 66.7 62.0 62.0 54.0 54.0 47.0 47.0
Calculations Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
5.10 3.40 10.63 5.25 26.25 8.40 43.88 11.15
To original Surface Elev, cm 747 74.7 74.5 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.7 74.7 74.5 74.6 74.7 74.7 74.5 74.6 74.7 74.8 74.6 74.7 74.7 74.8 74.7 74.7
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.04 -0.02 0.00 -0.04 -0.08 -0.03
45 (Sta. 0418.00) CSLI sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.04 -0.02 0.00 -0.04 -0.08 -0.03
Velocity, ft/s 0.0 85 0.0 119 0.0 189 0.0 23.7
Distance to Water Surface, cm 65.5 65.5 61.0 61.0 53.5 53.5 46.5 46.5
. Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
Calculations
5.10 3.60 10.63 5.37 26.25 8.35 43.88 11.12
To original Surface Elev, cm 74.5 75.0 74.7 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.7 75.0 74.7 74.8 74.7 75.0 74.7 74.8 74.7 75.0 74.8 74.8 74.7 75.0 74.8 74.8
Loss/Gain, sq.in./in. width -0.08 0.00 0.00 -0.03 -0.08 0.00 0.00 -0.03 -0.08 0.00 -0.04 -0.04 -0.08 0.00 -0.04 -0.04
#6 (Sta. 0420.00) CSLI sq.in./in. width -0.08 0.00 0.00 -0.03 -0.08 0.00 0.00 -0.03 -0.08 0.00 -0.04 -0.04 -0.08 0.00 -0.04 -0.04
Velocity, ft/s 0.0 8.8 0.0 122 0.0 18.8 0.0 23.6
Distance to Water Surface, cm 66.0 66.0 61.5 61.5 53.5 53.5 46.5 46.5
. Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
Calculations
5.10 3.46 10.63 5.24 26.25 8.40 43.88 11.15
To original Surface Elev, cm 74.6 74.4 74.2 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.6 74.4 74.2 74.4 74.6 74.3 74.2 74.4 74.6 74.4 74.2 74.4 74.6 74.4 74.3 74.4
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.01
1 Sta. 042200 CSLI, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.01
Velocity, ft/s 0.0 8.7 0.0 12.1 0.0 18.8 0.0 23.4
Distance to Water Surface, cm 65.5 65.5 61.0 61.0 53.1 53.1 459 45.9
. Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
Calculations
5.10 3.50 10.63 5.26 26.25 8.39 43.88 11.23
To original Surface Elev, cm 74.8 749 74.8 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.8 74.9 74.8 74.8 74.8 74.9 74.8 74.8 74.8 74.9 74.8 74.8 74.8 74.9 74.8 74.8
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
48 (Sta. 024.00) CSLI, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocity, ft/s 0.0 8.8 0.0 12.1 0.0 18.8 0.0 23.6
Distance to Water Surface, cm 66.0 66.0 61.5 61.5 53.5 53.5 46.5 46.5
. Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
Calculations
5.10 3.48 10.63 5.25 26.25 8.40 43.88 11.15
To original Surface Elev, cm 74.9 75.2 75.0 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.9 75.3 75.0 75.1 74.9 75.3 75.0 75.1 75.0 75.3 75.0 75.1 75.0 75.3 75.0 75.1
Loss/Gain, sq.in./in. width 0.00 -0.04 0.00 -0.01 0.00 -0.04 0.00 -0.01 -0.04 -0.04 0.00 -0.02 -0.04 -0.04 0.00 -0.02
# (Sta. 0426.00) CSLI, sq.in./in. width 0.00 -0.04 0.00 -0.01 0.00 -0.04 0.00 -0.01 -0.04 -0.04 0.00 -0.02 -0.04 -0.04 0.00 -0.02
Velocity, ft/s 0.0 8.8 0.0 12.4 0.0 18.5 0.0 23.8
Distance to Water Surface, cm 66.2 66.2 62.0 62.0 53.5 53.5 47.0 47.0
A Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
Calculations
5.10 3.49 10.63 5.14 26.25 8.50 43.88 11.06
To original Surface Elev, cm 74.7 74.7 74.7 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 74.7 74.7 74.7 74.7 74.7 74.7 74.7 74.7 74.7 74.7 74.7 74.7 74.8 749 749 74.9
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.08 -0.08 -0.05
#10 (Sta. CSLI, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 -0.08 -0.08 -0.05
0+28.00) Velocity, ft/s 0.0 84 0.0 12.3 0.0 18.5 0.0 23.9
Distance to Water Surface, cm 65.5 65.5 61.5 61.5 53.1 53.1 46.9 46.9
A Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
Calculations
5.10 3.62 10.63 5.20 26.25 8.50 43.88 11.01
To original Surface Elev, cm 75.0 74.7 74.3 Avg. Avg. Avg. Avg.
To eroded Surface Elev, cm 75.0 74.7 74.3 74.7 75.0 74.7 74.3 74.7 75.0 74.8 74.3 74.7 75.1 74.8 74.4 74.8
Loss/Gain, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 0.00 -0.01 -0.04 -0.04 -0.04 -0.03
#11 (Sta. CSLI, sq.in./in. width 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04 0.00 -0.01 -0.04 -0.04 -0.04 -0.03
0+30.00) Velocity, ft/s 0.0 8.6 0.0 12.3 0.0 18.5 0.0 23.7
Distance to Water Surface, cm 65.6 65.6 61.5 61.5 53.1 53.1 46.5 46.5
. Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in Flow, cfs | Depth, in
Calculations
5.10 3.57 10.63 5.18 26.25 8.50 43.88 11.13
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Particle Size Analysis

ASTM D 422
Location: DDRF SLOPES & CHANNELS Date: 3/31/2018
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Particle Size (imm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
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James Sprague, 3/31/18

Quality Review/Date
Tested by: S&ME

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility for nor
makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI Environmental - South Carolina, 112 Martin Road, Greenville, SC 29607; www.erosiontest.com
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Standard Proctor / Plasticity
ASTM D 698 / D4318

Location: DDRF SLOPES & CHANNELS Date: 3/31/2018

Maximum Dry Density 113.5 REE: Optimum Moisture Content 15.7%
ASTM D 698 - - Method A

Soil Properties
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures I Natural
123.0 Moisture 17.0%
Content
N Specific
b . ., 2650
\ Gravity of Soil
\\ Liquid Limit 26
118.0 ~—1 100% Saturation Plastic Limit 18
S Curve Plastic Index 8
o= % Passing
73 N\ p
~ N\ 3/4 100.0%
& P e e =y e P e e e e N 3/8" 100.0%
? 113.0 ) \ X #4 99.6%
2 §
g S 1 NN #10 97.2%
v ' INIEN 265 #40 81.1%
2 i N il
8 ’ N #60 71.2%
108.0 : = #100 60.2%
H #200 43.1%
H AN
] N Oversize Fraction
L]
: N < Bulk Gravity
103.0 > % Moisture
5.0 10.0 15.0 20.0 25.0 % Oversize
Moisture Content (%) I MDD
Opt. MC

James Sprague, 3/31/18

Quality Review/Date
Tested by: S&ME

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility for
nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRIL.

TRI Environmental - South Carolina, 112 Martin Road, Greenville, SC 29607; www.erosiontest.com
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Compaction Worksheet
ASTM D 2937
Location: DDRF Channels Date: 5/18/2018
Drive Cylinder: Dia., mm = 98 Length, mm = 127 Volume, ft’= 0.034
Compaction

Tube # A (Cl) B (C2)

Wt. of Wet Soil + Mold (g) 2509.50 2509.70

Wt. of Mold (g) 664.00 608.00

Wt. of Wet Soil (g) 1845.50 1901.70

Moisture Content
Tare Number D1 D9

Wt. of Tare (g) 230.69 232.49

Wt. of Wet Soil + Tare (g) 1052.22 1114.58

Wt. of Dry Soil + Tare (g) 912.13 971.35

Water Content, w (%) 20.558 19.385

Wet density, yye = W'/ V,, (Ib/ft)) = 120.16 123.82
Dry density, Yary = Ywer / [1 + W] (Ib/ft’y = 99.67 103.71
Max Std. Proctor Dry density (Ib/ft’) = 113.50 113.50
Opt. Moisture (%) = 15.70 15.70

Compaction as % of Std. Proctor = 878% |  914% | | | |
Avg Compaction as % of Std. Proctor = 89.6%
Target Compaction as % of Std. Proctor = 90 + 3%

James Sprague, 5/18/18

Quality Review/Date
Tested by: S&ME

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility for
nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRIL.

TRI Environmental - South Carolina, 112 Martin Road, Greenville, SC 29607; www.erosiontest.com
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Compaction Worksheet
ASTM D 2937
Location: DDRF Channels Date: 8/24/2018
Drive Cylinder: Dia., mm = 98 Length, mm = 127 Volume, ft’= 0.034
Compaction

Tube # A (Cl) B (C2)

Wt. of Wet Soil + Mold (g) 2488.95 2401.65

Wt. of Mold (g) 664.00 608.00

Wt. of Wet Soil (g) 1824.95 1793.65

Moisture Content
Tare Number D1 D9

Wt. of Tare (g) 232.34 231.75

Wt. of Wet Soil + Tare (g) 1033.36 1122.29

Wt. of Dry Soil + Tare (g) 914.23 975.35
Water Content, w (%) 17.471 19.761

Wet density, yye = W'/ V,, (Ib/ft)) = 118.82 116.78

Dry density, Yary = Ywer / [1 + W] (Ib/ft’y = 101.15 97.51
Max Std. Proctor Dry density (Ib/ft’) = 113.50 113.50
Opt. Moisture (%) = 15.70 15.70
Compaction as % of Std. Proctor = 89.1% | 85.9% | | | |
Avg Compaction as % of Std. Proctor = 87.5%
Target Compaction as % of Std. Proctor = 90 + 3%

James Sprague, 8/24/18

Quality Review/Date
Tested by: S&ME

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility for
nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRIL.
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IDTRI

ENVIRONMENTAL

Compaction Worksheet
ASTM D 2937
Location: DDRF Channels Date: 10/6/2018
Drive Cylinder: Dia., mm = 98 Length, mm = 127 Volume, ft’= 0.034
Compaction
Tube # A (Cl) B (C2)
Wt. of Wet Soil + Mold (g) 2442.15 2538.70
Wt. of Mold (g) 608.00 664.00
Wt. of Wet Soil (g) 1834.15 1874.70
Moisture Content
Tare Number D1 D9
Wt. of Tare (g) 232.17 234.09
Wt. of Wet Soil + Tare (g) 1022.76 1252.22
Wt. of Dry Soil + Tare (g) 891.71 1067.65
Water Content, w (%) 19.870 22.142
Wet density, yye = W'/ V,, (Ib/ft)) = 119.42 122.06
Dry density, Yary = Ywer / [1 + W] (Ib/ft’y = 99.62 99.93
Max Std. Proctor Dry density (Ib/ft’) = 113.50 113.50
Opt. Moisture (%) = 15.70 15.70
Compaction as % of Std. Proctor = 878% | 88.0% | | | |
Avg Compaction as % of Std. Proctor = 87.9%
Target Compaction as % of Std. Proctor = 90 + 3%

James Sprague, 10/6/18

Quality Review/Date
Tested by: S&ME

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility for
nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRIL.

TRI Environmental - South Carolina, 112 Martin Road, Greenville, SC 29607; www.erosiontest.com



