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Appendix IIIE-B	
IIIE-B-10 

Table 2‐1 
Option 1 – Minimum Tests and Observations for Storage Layer and 

Vegetation Topsoil Layer for Preconstruction and During Construction 

1 If recompaction of the storage layer is required by the POR, then a moisture density relationship test and field density measurements will be required.  If this condition occurs then saturated hydraulic conductivity and soil moisture characteristic tests will also be performed on the recompacted soil; 
otherwise, testing will be performed on undisturbed samples from the installed cover. 

2 All surveying will be performed by a State of Texas registered professional land surveyor using an instrument survey method.  The method, such as those utilizing thickness measurement plates, must be able to determine the lift thickness of the surveyed layer. 
3 Soils will be classified in accordance with the Unified Soil Classification System (USCS) to verify consistency of soil used in the storage layer or soils that will be obtained from the soil borrow area. 
4 Unless otherwise indicated, the laboratory testing will be performed on undisturbed samples recovered from the installed layers.  The frequency of sampling area for the installed cover will be determined for the installed thickness.  For example, for a 1-foot-thick vegetation topsoil layer, 10,000 cy 

corresponds to 6.2 acres; for a 46-inch-thick storage layer, frequency will be 1.6 acres.  A saturated hydraulic conductivity test will also be performed on the borrow soil (1 per soil type).  The borrow soil material will be recompacted to meet the compaction specification listed in Section 2.2. 
5 The POR will determine the number of different soil types for the installed storage layer.  For each determined soil type, one soil moisture characteristic curve test will be performed.  The POR will perform the test to represent the condition of the storage layer ready for vegetation topsoil layer placement 

(e.g., if rework of the storage layer is planned, the soil sample will represent the reworked condition). 
6 One soil moisture characteristic curve test will be performed for each soil borrow material.  A soil sample will be prepared using the compaction specifications set forth in this section to prepare the soil for testing. 
7 Option 1 WB final cover design information is presented in Appendix IIIJ-A. 

 

Soil Parameter  Testing Method 
Storage Layer  Vegetation Topsoil Layer 

Testing Frequency  Passing Criteria  Testing Frequency  Passing Criteria 

Soil classification (borrow source testing) ASTM D 2488 Each 1,000 cy CH, CL, ML, or SC3 Each 1,000 cy 

The top 6 inches of the WB final 
cover will consist of soils that can 
sustain vegetative growth (refer 
to Appendix IIIF for additional 
information for final vegetation 
and soil erosion demonstrations). 

Moisture density relationship (preconstruction testing – borrow source 
testing) ASTM D 698 1 per soil type 

Maximum 95 percent of standard 
proctor dry density. Standard 
proctor optimum moisture 
content or below. 

1 per soil type 

Percentage (% volume) of rock particles between 1 inch and 2 inches in 
diameter (borrow source testing) ASTM D 448 1 per soil type 10% or less 1 per soil type 

Saturated hydraulic conductivity4 (cm/s), KS (borrow source testing will 
also be completed as noted in footnote 4) 

ASTM D 5048 or EM1110-2-1806, 
Appendix VII 

1 per each 10,000 cy borrow 
soil placed (samples to be 

obtained from installed 
material) 

Ks ≤ 1x10-8 cm/s 

1 per each 10,000 cy 
borrow soil placed (samples 

to be obtained from 
installed material) 

Saturated water content (% volume), MCS  ASTM D 2216 and ASTM D 6836 1 per soil type 
The passing criterion for Option 
1 is based on the statewide 
design tables presented in the 
TCEQ Guidance document. 

1 per soil type 

Residual water content (% volume), MCR  ASTM D 2216 and ASTM D 6836 1 per soil type 1 per soil type 

Coefficient “α” of the van Genuchten function (1/cm), α ASTM D 2216 and ASTM D 6836 1 per soil type 1 per soil type 

Coefficient “n” of the van Genuchten function, n ASTM D 2216 and ASTM D 6836 1 per soil type 1 per soil type 

Field density and moisture ASTM D 6398 Each 10,000 sf 

Maximum 95 percent of standard 
proctor dry density. Standard 
proctor optimum moisture 
content or below. 

Each 10,000 sf 

Thickness verification (minimum) Instrument survey methods Each 10,000 sf 46 inches Each 10,000 sf 6 inches 
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Appendix IIIE-B 

IIIE-B-11 

Table 2‐2 
Option 2 – Minimum Tests and Observations for Storage Layer and 

Vegetation Topsoil Layer for Preconstruction and During Construction 
 

1 If recompaction of the storage layer is required by the POR, then a moisture density relationship test and field density measurements will be required.  If this condition occurs then saturated hydraulic conductivity and soil moisture characteristic tests will also be performed on 
the recompacted soil; otherwise, testing will be performed on undisturbed samples from the installed cover. 

2 All surveying will be performed by a State of Texas registered professional land surveyor using an instrument survey method.  The method, such as those utilizing thickness measurement plates, must be able to determine the lift thickness of the surveyed layer. 
3 Soils will be classified in accordance with the Unified Soil Classification System (USCS) to verify consistency of soil used in the storage layer or soils that will be obtained from the soil borrow area. 
4 Unless otherwise indicated, the laboratory testing will be performed on undisturbed samples recovered from the installed layers.  The frequency of sampling area for the installed cover will be determined for the installed thickness.  For example, for a 1-foot-thick vegetation 

topsoil layer, 10,000 cy corresponds to 6.2 acres; for a 2-foot-thick storage layer, frequency will be 3.1 acres.  A saturated hydraulic conductivity test will also be performed on the borrow soil (1 per soil type).  The borrow soil material will be recompacted to meet the compaction 
specification listed in Section 2.2. 

5 The POR will determine the number of different soil types for the installed storage layer.  For each determined soil type, one soil moisture characteristic curve test will be performed.  The POR will perform the test to represent the condition of the storage layer ready for 
vegetation topsoil layer placement (e.g., if rework of the storage layer is planned, the soil sample will represent the reworked condition). 

6 One soil moisture characteristic curve test will be performed for each soil borrow material.  A soil sample will be prepared using the compaction specifications set forth in this section to prepare the soil for testing. 

Soil Parameter  Testing Method 
Storage Layer  Vegetation Topsoil Layer 

Testing Frequency  Passing Criteria  Testing Frequency  Passing Criteria 

Soil classification (borrow source testing) ASTM D 2488 Each 1,000 cy CH, CL, ML, or SC3 Each 1,000 cy CH, CL, ML, or SC3 

Moisture density relationship (preconstruction 
testing – borrow source testing) ASTM D 698 1 per soil type 

Maximum 95 percent of standard 
proctor dry density. Standard proctor 
optimum moisture content or below. 

1 per soil type 

Maximum 90 percent of standard 
proctor dry density. Standard 

proctor optimum moisture content 
or below. 

Percentage (% volume) of rock particles 
between 1 inch and 2 inches in diameter 
(borrow source testing) 

ASTM D 448 1 per soil type 10% or less 1 per soil type 10% or less 

Saturated hydraulic conductivity4 (cm/s), KS 
(borrow source testing will also be completed 
as noted in footnote 4) 

ASTM D 5048 or EM1110-2-1806, 
Appendix VII 

1 per each 10,000 cy borrow soil 
placed (samples to be obtained 

from installed material) 
Ks ≤ 1x10-5 cm/s 

1 per each 10,000 cy 
borrow soil placed 

(samples to be obtained 
from installed material) 

Ks ≤  1x10-4 cm/s 

Saturated water content (% volume), MCS  ASTM D 2216 and ASTM D 6836 1 per soil type For each WB final cover construction 
event, the POR will perform a soil 
testing to verify soil parameters used 
in the UNSAT-H model. The POR may 
repeat the UNSAT-H simulation using 
the soil testing results. Under no 
circumstances will soil parameters that 
do not provide a maximum of 4 mm/yr 
of percolation using the UNSAT-H 
model be allowed. 

1 per soil type For each WB final cover 
construction event, the POR will 
perform a soil testing to verify soil 
parameters used in the UNSAT-H 
model. The POR may repeat the 
UNSAT-H simulation using the soil 
testing results. Under no 
circumstances will soil parameters 
that do not provide a maximum of 
4 mm/yr of percolation using the 
UNSAT-H model be allowed. 

Residual water content (% volume), MCR  ASTM D 2216 and ASTM D 6836 1 per soil type 1 per soil type 

Coefficient “α” of the van Genuchten function 
(1/cm), α ASTM D 2216 and ASTM D 6836 1 per soil type 1 per soil type 

Coefficient “n” of the van Genuchten function, n ASTM D 2216 and ASTM D 6836 1 per soil type 1 per soil type 

Field density and moisture ASTM D 6398 Each 10,000 sf 
Maximum 95 percent of standard 
proctor dry density. Standard proctor 
optimum moisture content or below. 

Each 10,000 sf 

Maximum 90 percent of standard 
proctor dry density. Standard 
proctor optimum moisture content 
or below. 

Thickness verification (minimum) Instrument survey methods Each 10,000 sf 30 inches Each 10,000 sf 12 inches 






















































