United States Department of Agriculture

ONRCS

Naiural Resources Conservation Service

Fietd Support Office Telephone: (605) 224-2476, extension 5
1717 N. Lincoln Ave., Suite 104 Fax: {605)224-6615

Pierre, South Dakota 57501-7800

October 22, 2009

Mr. Jeff Stewart, Coordinator

Randall Resource Conservation & Development
P. O. Box 247

Lake Andes, SD 57356

Dear Mr. Stewart:

As requested by your office, | have reviewed boring logs that were performed as a
preliminary site investigation for the Lake Andes Restoration Project and have the
following comments.

All 3 boring logs indicate that clays--CL or CH--are located within the profile and start at
the boring depth of 1 foot to 5 feet and extend as deep as 15 feet (see attached logs).
Boring number 3 indicated that CH material is located within 5 to 15 feet (bottom limit of
boring) of the surface. Generally, this type of material is preferential in the construction
of dams and dikes. Borings 2 and 3 indicated a presence of sand within 0 to 3 feet of
the surface. This accumulation was more than likely due to grading and separation of
materials by past wave action. In consultation with Soil Scientist Darrell VanderBusch,
who performed the borings, we feel with proper mixing of this sandy material (which
should be a minimal amount) with the underlying clays that an adequate blend of
material would be achieved for the utilization of fill on the proposed dike. Organics
located at the top of the profile would be removed as they are not desirable for fill
material.

Although desirable fill material is present, moisture contents are not clear enough to
determine the method of removing and placing this material and whether it will need to
be dried in order to obtain optimum moisture for compaction. Based on the boring
information, a determination cannot be made on this issue. | believe the soil borings
that were performed were intended to determine if clays were present or if sands,
gravels, or organic material were so excessive that the material could not be utilized for
fill. Due to the fact that suitable clayey material is present, further investigations would
be warranted as the project plan/design is developed.

Although the borings provide direct information for each location, it is hard to see (1)
how they relate to each other, (2) the identified water tables that were encountered and
recorded on the logs, and (3) how the borings relate to a proposed design such as a
required depth of the proposed pond, which | am assuming will require some amount of
excavation. In order to bring more value to the borings, | would recommend obtaining
ground elevations at each boring and the existing water level of the lake, tying all of the
data together on a vertical datum. [ can perform this task utilizing survey grade GPS.
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When a vertical/horizontal datum is established, further evaluation of suitability of soils
can be made. At the time of this review, all that can be extracted from the soil borings is
that material is present within the boring profile that is consistent with the type of fill
required for construction of dam or dike embankments; but it is dependent on the
amount of moisture or ground water that may be encountered at the time of
construction. As the design of the embankment and associated pond develops along
with required depths of excavation and associated fill quantities, then it is recommended
that further borings or excavations be performed to confirm the existing soils on site. In
order to address the existing moisture content present in the proposed fill material, a
sample should be obtained and tested from within the area that has been determined to
be excavated. Eventually laboratory testing should be performed to determine the
moisture-density relationship of the specific proposed fill material. This will identify a
range of moisture in the soil that is required in order to obtain maximum density when it
is placed as fill.

In summary, the borings that were performed indicate a substantial amount of clayey
material is present in the project area that possibly (dependent on moisture
content/water tables) may be utilized for fill material. Further soils investigations should
be performed upon the completion of a preliminary layout/design of the project. This will
ensure that the actual proposed material that will be excavated for fill placement is
suitable for construction or if an alternative borrow site is required.

Please call me at 224-2476, extension 135, if you have any questions.

S e Bl o

DANA B. EDWARDS, PE, LS
Civil Engineer

Attachments

cc: Chuck Ring, ASTC (FO), NRCS, Pierre FSO
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