March 23, 2017 1 rerracon

Waller County
775 Business 290 East
Hempstead, Texas 77445

Attn:  Mr. Yancy Scott, P.E., CFM

Re: Geotechnical Engineering Report
Diemer Road Evaluation — Phase 2
Waller County, Texas
Terracon Project No. 92165590

Dear Mr. Scott:

This letter presents the results of our slope stability analysis for the above referenced project. Phase
2 of this project was authorized via email by Mr. Yancy Scott, P.E., CFM, County Engineer for Waller
County on January 25, 2017. The scope of services for this project was performed in general
accordance with section “3.0 Phase 2 Scope Of Services” of Terracon Proposal No.
P92165590.Revisionl, dated November 3, 2016.

This project involves providing geotechnical engineering recommendations that evaluate the global
stability of the area (including Diemer Road) adjacent to the high bank, which is located southeast of
a bend in the Brazos River in Waller County, Texas.

Slope Stability Analysis

Slope stability analyses were performed utilizing a commercial slope stability software program,
SLIDE. This software calculates the factor of safety against slope failure using a two-dimensional
limiting equilibrium method. The slope stability analyses were performed using the critical cross
section provided by Halff Associates, Inc. (see Appendix B).

Based on the field and laboratory test results and our past experience with similar soils, the strength
parameters in the following table were used in the slope stability analyses.
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Soil Parameters for Slope Stability Analysis
(Boring B-4)
Soil Depth Uhit Long-Term
Description (feet) Weight c’ f
(pcf) (psf) (deg)

Lean Clay w/ Sand,
Sandy Lean Clay 0-8 125 250 22
Silt 8-28 120 26
Silty Clay, Silt 28— 38 120 24
Silty Sand 38-58 120 30
Fat Clay w/ Gravel 58 - 63 120 100 22
Poorly Graded Sand w/ Silt 63 — 68 120 30
Lean Clay w/ Sand 68 — 80 130 250 22

Slope stability analyses were performed on the existing conditions, 3 Horizontal:1 Vertical (3H:1V)
slopes, 3.5H:1V slopes, and 4H:1V slopes. The computer outputs of the slope stability analyses
performed are provided in Appendix A and summarized in the table below. The approximate edge of
Diemer Road is shown on the outputs in Appendix A.

Long Term Slope Stability Analysis Results

(Boring B-4)
Slope Configuration Safety Factor
Existing 0.54%
3H:1Vv 1.28!
3.5H:1V 1.45!
4H:1V 161
Minimum Acceptable Factor of Safety 15

L Unacceptable factor of safety

Based on the slope stability analyses performed, the existing slopes, 3H:1V slopes, and 3.5H:1V
slopes have an unacceptable factor of safety. Based on our analysis, it appears a 4H:1V slope is
necessary to achieve an acceptable factor of safety with regard to slope failure. In addition, erosion
caused by the flow velocities of the river will likely undermine the soils along the bank and therefore,
will cause soil masses from the back to collapse into the river. A detailed erosion analysis was
outside the scope of our services.
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APPENDIX A
SLOPE STABILITY OUTPUTS



q Unit Weight | Cohesion | Phi
Material Name Color (Ibs/ftag) (osh) (deg)
Lean Clay w/Sand, Sandy Lean Clay - 125 250 22
silt O 120 0 26
Silty Clay, Silt (] 120 o 24
Silty Sand O 120 0 30
Fat Clay w/Gravel (] 120 100 22
Poorly Graded Sand w/Silt El 120 0 30
Lean Clay w/Sand El 130 250 22
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APPENDIX B

CRITICAL CROSS-SECTION PROVIDED BY
HALFF ASSOCIATES, INC.



CROSS SECTION CUT FROM LEFT (EAST) TO RIGHT (WEST)
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