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INTRODUCTION

The project will consist of improvements to the existing Plum Creek FRS No. 21
embankment dam including: 1) raising the dam crest, 2) installation of a new horizontal principal
spillway conduit, and 3) construction of a new RCC (roller compacted concrete) auxiliary
spillway to replace the existing earthen spillway. The dam site is located off of FM 1185, about
1.25 miles east of SH 130, and about 5 miles northeast of the city of Lockhart, as shown on the
Vicinity Map, Plate 1.

The dam is owned by the Natural Resource Conservation Service (NRCS) and locally
maintained by the Plum Creek Conservation District. The proposed dam safety improvements
are being designed by AECOM under contract with the Texas Soil Survey and Water
Conservation Board (TSSWCB). Balcones Geotechnical, LLC (Balcones) was retained by
AECOM to provide geotechnical engineering services and this Geologic Investigation (Gl) and
Data Report.

The following sections of this report include a discussion of authorization and scope;
project description; field investigation and limited laboratory testing procedures; and a
discussion of site and subsurface conditions.

AUTHORIZATION AND SCOPE

The investigation was authorized by issuance of AECOM Purchase Order No. 106099
with an effective date of September 10, 2018. The Purchase Order contains Balcones Proposal
for Geologic Investigation, project number 0118-039, dated July 31, 2018. The proposal
outlines the requested and agreed upon scope of services.

The scope of the investigation included 1) drilling of 17 dam borings, 6 hand auger
borings, and 8 borrow borings to determine subsurface conditions and for obtaining
representative samples for laboratory testing; 2) limited laboratory testing consisting of soil
moisture content and Atterberg Limits determination of hand auger borings, and 3) preparation
of this report.

The Geologic Investigation (Gl) presented herein contains data collected for this
investigation as well as as-built information and site observations. Specific findings and
recommendations based on geotechnical analyses will be presented at a later time in a Soil
Mechanics Report (SMR), under separate cover.
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Field sampling and laboratory testing were in general accordance with methods,
procedures, and practices set forth by the American Society for Testing and Materials, latest
version of Annual Book of ASTM Standards, where applicable. This Gl report was prepared in
substantial compliance with the NRCS Title 210 — National Engineering Manual (NEM), Part 531
— Geology, Subpart A — Geologic Investigations, and that specifically discussed with the project
team.

PROJECT DESCRIPTION

The project will consist of modifications to an existing earthen embankment flood control
dam in Caldwell County, Texas. According to the USACE National Inventory of Dams, the dam
(TX03428) was built in 1962, has a reported storage capacity of 5,318 acre-feet and dam height
of 41 feet. We have been provided with: 1) As-built drawings dated 1961 and associated SMR
(Soil Mechanics Report) dated 1961, and 2) Gl and SMR dated 2014/2015, prepared by NRCS,
associated with borings and headcut analyses along the existing earthen auxiliary spillway
channel.

For this current project, we understand that the following dam safety improvements are
proposed:

e Existing top of dam El. ranges from about 520 to 523 feet. Proposed top of dam
El. will be 527.3 feet. Dam raise will generally range from 4% to 8% ft of new
embankment fill.

e Existing auxiliary spillway crest elevation is about El. 516 feet. The existing
auxiliary spillway will be replaced with an RCC structure to be located near the
middle of the dam; therefore, approximately 11%2 ft of embankment fill will be
required at the existing auxiliary spillway to achieve the dam crest El. 527.3 feet.

e The existing horizontal conduit principal spillway will be completely removed and
replaced with a new 42-inch ID horizontal conduit pipe, riser structure and impact
basin.

e The new riser structure will have a (low weir) normal pool El. 498.8 ft, and upper
weir El. 500.7 feet. The riser invert El. will be approximately 489 feet. The
impact basin invert elevation will be about El. 485 feet.

e A new auxiliary spillway is planned, consisting of 300-ft wide RCC structure with
an invert elevation of 518.8 feet.

e Internal drainage consisting of a filter diaphragm is planned.
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The geotechnical investigation was initiated on November 26, 2018 and extended
through February 27, 2019 due to intermittent periods of inclement weather in mid to late
December 2018 and January 2019. Field logging representatives from Balcones included David
Mason, PG, and/or Pat Cossins, PG. The full-time NRCS field representative was Bryan Moffat,
PG, who was also onsite during the entire field investigation.

A total of seventeen (17) borings and 6 hand-auger borings were drilled along the
proposed embankment dam; and 8 borings were advanced in proposed borrow areas. A plan
showing the boring locations, prepared by AECOM, is presented on Plate 2.

Summary boring information is presented in the following Tables 1 and 2, with boring
designation nomenclature described below. Boring elevations and State plane coordinates
were surveyed by others and provided to us. Borings designed with a “P” behind the number
denote piezometer installation at these two locations.

Table 1. Boring Summary Table — Embankment Dam
Boring | Elevation Drill Date rilled State.PIane Coordina.tes Location
Depth Northing Easting
B-01 515.91 2/26/2019 30 13898288.3 2395939.904 Dam Crest
B-02 523.48 2/27/2019 38 13898192.22 | 2395458.651 Dam Crest
B-03 524.92 2/27/2019 52 13898130.25 | 2395100.308 Dam Crest
B-04P 526.0 12/21/2018 62 13898060.5 2394711.34 Dam Crest
B-05 525.07 12/18/2018 70 13898019.28 | 2394475.342 Dam Crest
B-06P 525.05 12/6/2018 70 13897994.38 | 2394329.557 Dam Crest
B-07 525.79 12/4/2018 60 13897963.44 | 2394153.397 Dam Crest
B-08 524.62 12/3/2018 50 13897883.96 | 2393699.533 Dam Crest
B-09 523.56 12/3/2018 30 13897786.23 | 2393149.057 Dam Crest
B-301 500.1 11/29/2018 25 13898193.84 | 2394994.979 Upstream Toe
B-302 503.83 11/29/2018 25 13898023.92 2394132.01 Upstream Toe
B-601 500.7 11/27/2018 26 13898018.33 | 2395004.475 | Downstream Toe
B-602 494.98 11/24/2018 35 13897945.63 | 2394732.122 | Downstream Toe
B-603 494.46 11/28/2018 45 13897902.55 | 2394499.168 | Downstream Toe
B-604 501.6 11/28/2018 45 13897851.23 2394210.194 | Downstream Toe
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Table 1. Boring Summary Table — Embankment Dam
Boring | Elevation Drill Date rilled State.PIane Coordina.tes Location
Depth Northing Easting
B-605 498.01 11/27/2018 25 13897792.11 2393717.358 | Downstream Toe
B-606 493.92 11/29/2018 20 13897641.86 | 2394436.689 | Downstream Toe
HA-1 514.99 1/9/2019 5 13897986.78 | 2394484.018 Embankment
HA-2 514.15 1/9/2019 5 13897958.25 | 2394325.499 Embankment
HA-3 516.09 1/9/2019 5 13897932.35 | 2394155.627 Embankment
HA-4 515.28 1/9/2019 5 13898051.23 | 2394471.302 Embankment
HA-5 514.22 1/9/2019 5 13898027.23 | 2394318.948 Embankment
HA-6 516.53 1/9/2019 5 13897992.2 2394148.567 Embankment
Boring Designation Nomenclature (NRCS):
B-000 — Borings along Dam Crest
B-300 — Borings along Upstream Toe
B-600 — Borings along the Downstream Toe
HA-0 — Hand Auger Borings along Embankment Slope Face

The borrow borings drilled for this study are summarized in the following table. It should
be noted that borings B-103 and B-106 were not drilled due to their proximity to the existing
embankment dam and anticipated limits of soil borrow near the existing dam.

Table 2. Boring Summary Table — Borrow
Boring Elevation Drill Date rilled State Plane Coordinates Location
Depth Northing Easting
B-101 500.33 11/29/2018 10 13898797.37 2395214.085 Borrow Area
B-102 500.84 11/26/2018 10 13898572.5 2395238.506 Borrow Area
B-104 502.72 11/29/2018 10 13898845.38 2395477.282 Borrow Area
B-105 506.44 11/26/2018 10 13898610.97 2395505.782 Borrow Area
B-107 499.77 11/26/2018 10 13898820.47 2394212.414 Borrow Area
B-108 500.01 11/26/2018 10 13899014.75 2394284.459 Borrow Area
B-109 500.69 11/26/2018 10 13899203.14 2394369.853 Borrow Area
B-110 504.14 11/26/2018 8 13899070.46 2394137.704 Borrow Area
Boring Designation Nomenclature (NRCS):
B-100 — Borings from Borrow Area
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Embankment Dam Drilling

Detailed descriptions of subsurface materials encountered at the boring locations drilled
along the dam are presented on the Logs of Borings included in Appendix A. Photographs of
the soil samples taken in the field following each respective boring log. Keys to Terms and
Symbols used on the logs are also presented in Appendix A, preceding the boring logs.

Generalized Subsurface Profiles along the Dam Crest, Principal Spillway, and Auxiliary
Spillway alignments, and the Downstream Toe are shown on Plates 3, 4, 5, and 6 respectively.

The embankment dam centerline borings were drilled using a truck-mounted CME-55
equipped with 1) continuous flight augers for advancing the holes dry and recovering disturbed
samples (ASTM D1452), 2) seamless push tubes for obtaining relatively undisturbed soil
samples of cohesive strata (ASTM D1587), 3) split-barrel samplers and drive weight assembly
for obtaining representative samples and measuring the penetration resistance (N values) of
non-cohesive soil strata (ASTM D1586) and 4) double-tube wireline core barrel with diamond
bits for obtaining 2-inch diameter rock cores (ASTM D2113). The upstream and downstream
toe embankment borings were drilled using a geoprobe rig equipped with geotechnical sampling
items 1, 2 and 3 above. Hand-auger borings were performed at the specified location on the
side of the slope, and were advanced using hand tools to the boring termination depth of 5 feet.
Photographs of the Field Drilling Equipment used for this investigation are shown on Plate 7.

Pocket penetrometer values, in tons per square foot, and Standard Penetration Test
N-values, in blows per foot, are also shown on the logs of borings at the respective test depth.
Push tube samples that were field extruded, and relatively undisturbed push tube samples that
were collected for NRCS are shown as separate sampling symbols on the boring logs. NRCS
collected samples were transported to their Lincoln, Nebraska laboratory for testing by others.

State Plane coordinates and boring elevations shown on the boring logs were provided
to us by AECOM, obtained by the project surveyors.

Groundwater and/or drilling fluid observations made during drilling are presented on the
boring logs. The dam crest borings (B-01 — B-09), and borings drilled upstream and
downstream of the dam (B-300 and B-600 borings) were backfilled with a bentonitic grout upon
completion of drilling, with the exception of borings B-04 and B-06 where 2" diameter
piezometers were set in the borehole. Piezometer construction schematics are provided in
Appendix C.
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Dynamic Cone Penetrometer (DCP) testing was conducted at adjacent to each hand
auger boring (HAB) location on the upstream and downstream slopes of the embankment. HAB
locations are shown on Plate 2. The DCP testing was performed using a DPM-30 portable
hammer set manufactured by Pagani Geotechnical Equipment. The DCP test consists of
recording the number of blows of a 65-Ib hammer falling 8 inches, driving a 1.4-inch diameter
conical point 10 centimeters. The number of blows per 10 centimeters can be correlated to SPT
(Standard Penetration Test, ASTM D1586) using the following energy conversion:

Nspt = Npcp * 6.0/ 7.87

The correlated SPT (N-value) data are plotted versus depth in Appendix A, following the HAB
logs. Photographs of the field DCP testing are also included in Appendix A.

Borrow Area Drilling

Detailed descriptions of subsurface materials encountered at the borrow boring locations
are presented on the Logs of Borings included in Appendix B. Photographs of the soil samples
taken in the field following each respective boring log. Keys to Terms and Symbols used on the
logs are also presented in Appendix B, following the boring logs. Photographs of the bulk
borrow samples taken in the laboratory are also included in Appendix B.

The borrow borings were drilled using a geoprobe equipped with a direct push sampler
in 5-ft increments. Photographs of the Field Drilling Equipment used for this investigation are
shown on Plate 7. Pocket penetrometer values, in tons per square foot were obtained every 1 ft
of sample, and are also shown on the logs of borings at the respective test depth.

Groundwater and/or drilling fluid observations made during drilling are presented on the
boring logs. The borings were backfilled with a mixture of auger cuttings and bentonite to the
ground surface. State Plane coordinates and boring elevations shown on the boring logs were
provided to us by AECOM, obtained by the project surveyors.

Piezometers

As part of the final phase of the geotechnical investigation, two vertical standpipe
piezometers were installed in borings B-04 and B-06. It should be noted that the piezometer
that was originally set in boring B-06 was damaged during well construction; therefore, a new
borehole was advanced for the piezometer at boring B-06P. The piezometer was constructed in
the borehole at B-04P.
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The piezometers consists of 2-inch diameter plastic pipe, set vertically in the bored hole,
with sections that are slotted to allow any groundwater present to enter the pipe. The upper
portion of the piezometer pipe typically consists of solid pipe that is grouted up to the ground
surface to deter surface water infiltration. The lower slotted portion of the pipe is backfilled with
washed sand in the annular space.

The surface of each piezometer was completed with a flush-mounted 12-inch diameter
steel manhole cover and concrete pad. Schematics of the installed piezometer construction,
site photographs, and TCEQ well reports are presented in Appendix C. Abandonment of the
piezometers and closure reporting to the TCEQ is beyond the scope of this phase of the project.

Piezometer data collected to date is summarized on the table on the following page and
presented on the boring log, B-04P and B-06P included in Appendix A. A photograph of the
piezometer surface completion follows the summary table.

Table 3 - Summary of Piezometer Data
Boring Boring Surface Date of Water Depth Water
Elevation Reading Measured, ft Elevation, ft
B-04P 526 6/7/19 30.8 495.2
B-06P 525 6/7/19 32.1 492.9

Site Photos (6/7/19) of two site piezometers installed along dam crest.
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LABORATORY INVESTIGATION

As mentioned previously, the laboratory testing program is being conducted by the
NRCS laboratory in Lincoln, Nebraska. Selected push tube samples (both field extruded and
Shelby tubes) were transported to the NRCS lab where laboratory assignments were made by
others.

As part of this Gl report, we have conducted soil moisture content tests (ASTM D2216)
on all embankment dam samples that were retained by us and are being stored in our
warehouse in north Austin, Texas. Soil classification tests consisting of Atterberg limit
determinations (ASTM D4318) and partial grain-size analyses (ASTM D422) were conducted on
representative samples from the hand-auger borings. The results of the limited tests are
tabulated on the boring logs at the sample recovery depths.

SITE AND SUBSURFACE CONDITIONS

Physiography

The project site is located along FM 1185, about 1.25 miles east of SH 130, and 5 miles
northeast of the city of Lockhart. The site is currently an embankment dam with principal
spillway riser and plunge pool; and earthen channel auxiliary spillway over the left abutment. At
the time of our study from December 2018 through June 2019, the lake impoundment was near
the normal pool El. 498 to 500 feet. Site photographs of the impounded reservoir are below.

Site Photo taken 12/4/2018 Site Photo taken 6/7/2019



Balcones

Geotechnical \/\—

The USGS Topographic Map is presented on Plate 8. The dam is situated on Dry
Creek, within the Plum Creek Watershed district. According the to As-built drawings and review
of the USGS Topographic Map, the upgradient watershed is on the order of 5500 acres. The
riser (normal pool) elevation is shown as El. 500 ft, and auxiliary spillway El. 517 feet. The
As-built top of dam is reported at El. 522.3 ft, and recent survey data shows the top of dam to
vary from approximately El. 520 to 523 feet. The dam embankment crest, side slopes, and
borrow area were well vegetated at the time of this study.

Geology

According to the Geologic Atlas of Texas, Seguin Sheet!, the dam site is mapped as
being underlain by clay, sand, and gravel of the Leona Formation (Qle), Wilcox Group (Ewi),
and Midway Group (Emi). A Geologic Map is presented on Plate 9.

The Leona Formation is a Quaternary-age alluvial deposit which is composed mostly of
dark brown clay with layers of gravel that are occasionally cemented. In some areas near
Lockhart, the Leona gravels can be quite large, approaching cobble size, sometimes making
agricultural and earth moving operations problematic.

The Wilcox and Midway Groups are Eocene era formations comprised of upper clay and
sand strata transitioning to less weathered clayshale, shale, and weakly cemented sandstone.
According to geologic publications, unweathered Wilcox is described as mudstone with various
amounts of sandstone, lignite, and ironstone concretions. Weathered Wilcox soils become
reddish or yellowish tan and light gray with abundant sand content and weathered sandstone
layers. The Wilcox is also known to contain lignite lenses ranging from 1 to 20 ft thick.

The Midway Group is composed of two formations: Wills Point and Kincaid, but are not
mapped separately. The Kincaid is the upper part of the Midway formation and is described as
sand and clay, glauconitic, poorly sorted, argillaceous, greenish gray clay, and medium gray to
black silty clay in the lower parts. With weathering, the Midway becomes yellowish brown clay.
Both the Wilcox and Midway soils have varying amounts of sand and clay. Due to their
similarities, it was difficult to discern the two formations (Wilcox and Midway) on the boring logs,
and are referred to as “Midway” on the logs, except boring B-01. However, the upper soils of
boring B-01 contained a cemented layer from the 13 to 15 ft depth, which could be indicative of
the Wilcox formation. The other borings did not encounter similar cemented and/or weathered
sandstone layers. Geologic mapping presented on Plate 9 also shows surficial outcropping of
the Wilcox at the east end of the dam, in the vicinity of boring B-01.

' Barnes, V.E. (1979), "Geologic Atlas of Texas, Seguin Sheet," The University of Texas at Austin, map
and explanatory bulletin.
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Surface expression faults are mapped in the vicinity of the dam site, with one fault
mapped about 2,000 LF to the southeast of the site, and another fault set mapped about 1%4
miles northwest of the site at the faulted interface of Midway (Eocene age) and Navarro
(Cretaceous age) north and west of the dam site. Faults are generally not considered
seismically active in the central Texas region, but are known to transmit groundwater and
possibly contain fault gouge.

No faulting is specially mapped at the project site and may have been masked by the
overlying Leona (alluvium) where present. However, the transition between the Midway and
Wilcox Groups is anticipated at the site, generally about 1,000 ft east of Dry Creek. This
transition is mapped on the geologic map (Plate 9) and confirmed in the borings (B-01). The
transition is likely low displacement as the Wilcox is lithographically situated above the Midway.

Near Surface Soil Survey

The near surface soil survey map is shown on Plate 10, and includes Crockett series
soils to the east, and Mabank loam and Fett Gravelly soils to the west. The Crockett series
(CrC2) are mapped in the proposed east borrow area and are likely weathered remnants of the
Wilcox Group. The Crockett soils are described as moderately well drained to the 43 to 60 inch
depth until a restrictive layer is encountered. Depth to the water table is typically greater than
80 inches.

The Mabank loam (MaB) is mapped in the general area of the proposed west borrow
area, and is described as moderately well drained is a depth to restrictive layer greater than 80
inches. The unit parent material is reported as “clayey alluvium of quaternary age derived from
mixed sources”, likely representative of the Leona formation.

Site Stratigraphy

Subsurface conditions can best be understood by a thorough review of the Boring Logs
included in Appendices A and B, and the Generalized Subsurface Profiles presented on Plates
3, 4, 5, and 6. A description of the subsurface conditions for the Dam Centerline, Principal
Spillway Centerline, Auxiliary Spillway Centerline, Downstream Toe, and Borrow Area are
presented in the following sections.

-10-
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Dam Crest Centerline. Borings B-01 through B-09 were drilled along the dam crest
centerline to depths of 30 to 70 feet below the existing ground surface. The borings
encountered 15 to 45 ft of fill material, underlain by clay of the Midway Group, further
transitioning to relatively less weathered clayshale to the boring termination depths. Boring B-1,
which was drilled in the current auxiliary spillway encountered native soils at the ground surface.
The Dam Centerline Subsurface Profile is presented on Plate 3.

The embankment fill material is generally described as tan, light brown, gray and dark
brown fat and lean clay. The USCS descriptions (fat or lean clay) are based on visual
assessment (ASTM D2488), as laboratory testing was not included in this scope. Pocket
penetration test values in the embankment material generally ranged from less than 1 to greater
than 4.5 tsf. In some borings, we were able to discern the core trench at the bottom of the fill
material above the native Midway stratum. The estimated core trench thickness at the boring
locations ranged from 3 to 8 ft thick, but is generally considered to be 4 to 7 ft thick.

The native Midway soils were typically described as tan, light brown, gray and dark gray
fat clay with sand seams, silt partings, ferrous staining, and calcareous inclusions. The stratum
is described in some borings as blocky, indicating a weak secondary structure. Boring B-1 was
classified as Wilcox Group due to the relatively higher sandy nature of the stratum, and the
cemented, gravelly layer encountered from the 13 to 15 ft depth. This layer could be associated
with fault gouge, but most likely is indicative of iron concretions and weak cementation from
calcareous content of the Wilcox.

Principal Spillway Alignment. Borings B-301, B-04P, B-03, B-601 and B-602 were
drilled in the vicinity of the new principal spillway alignment, and are shown on Plate 4. The
borings encountered embankment fill material, alluvium, Midway residual soils, and clayshale.
For the proposed principal spillway alignment with a riser invert elevation of about 489 ft, and an
outlet invert El. 485 ft, the principal spillway pipe and alignment will be founded mostly in native
Midway clay soils.

The Midway soils are typically described as tan, light brown, dark gray and gray high
plasticity clay. Accordingly, the Midway clay soils have recognized shrink swell potential
associated with change in soil moisture content. Every effort should be made to stabilize the
prepared clay subgrade at the time of construction, so that existing clays soils do not lose soil
moisture and consequently shrink, causing nonuniform support of the principal spillway pipe
cradle. Also, groundwater was encountered in boring B-601 above the proposed principal
spillway pipe alignment at approximate elevation 487.5 feet.

-11-
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Auxiliary Spillway Alignment. Borings B-302, B-06P, B-5, B-04P, B-604, B-603, B-
602, and B-606 were drilled near and beneath the proposed auxiliary RCC spillway structure
and discharge channel. The Generalized Subsurface Profile is shown on Plate 5.

Based on the boring data and a proposed spillway invert of El. 518.8 ft, the auxiliary
spillway structure will be supported by existing embankment fill material. As mentioned
previously, laboratory testing and classification testing is being performed by others; therefore, it
should be noted that the existing embankment soils are generally referred to as fat and lean
clay based on visual classification (ASTM D2488).

Downstream Toe. Borings B-601 through B-605 were drilled along the downstream toe
of the existing embankment dam to depths of 20 to 45 ft below existing grade. The Generalized
Subsurface Profile along the dam downstream toe is shown on Plate 6.

The borings encountered fill material, alluvium, and clay and clayshale of the Midway
Group. The fill material is typically described as brown to dark brown fat clay with gravel
content. Alluvium was encountered in the borings beneath the fill material and atop the Midway
residual soils. It should be noted that it was sometimes difficult to discern alluvial soils from
(reworked) fill material and native Midway soils. When the alluvial soils contained abundant
gravel, this stratum was typically referred to as Leona alluvial soils.

Borrow Area. Borings B-101, B-102, B-104, B-105, and B-107 through B-110 were
drilled to the 10 ft depth within two proposed borrow areas. In general, the borings encountered
2 to 5 ft of surficial dark brown to dark grayish brown fat clay, transitioning to tan and gray fat
clay (Midway Group) to the boring termination depth of 10 feet. Bulk soil samples were also
obtained from the auger cuttings. Pocket penetrometer values ranged from 0.5 to 4.5+ tsf,
indicating that some areas had likely been previously excavated as possible borrow and
backfilled with fill.

Groundwater

Groundwater was encountered in 6 of the 31 borings at the time of drilling. A summary
of groundwater measurements at the time of drilling, or stabilized 24 hours later prior to
backfilling and presented in the following table. As described herein, piezometers were installed
at borings B-04P and B-06P and should be referred to for stabilized groundwater levels within
the embankment. Groundwater levels measured in the borings and summarized below are
based on antecedent rainfall conditions, and may be different at the time of construction.
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Table 4. Summary of Stabilized Groundwater Measurements
Measurement GW Measured at least
Boring GW Measured ATD
Date 24 Hrs after drilling
B-01 2/26/19 12
B-301 11/29/18 18.9 5.9
B-302 11/29/18 18.5
B-601 11/27/19 13.4
B-602 11/27/19 10.3
B-102 11/26/19 5.5
GW — Ground Water
ATD — At the Time of Drilling

INTERPRETATIONS AND CONCLUSIONS

The following interpretations and conclusions are being presented based on the findings
of the field investigation, review of geologic publications and experience with area geology, and
our experience with similar construction.

Existing Embankment

o Relatively stiff clayey soils were encountered which are indicative of well-compacted
embankment fill. Slightly lower consistency is noted on upstream slope versus
downstream slope based on DCP testing.

e No embankment zoning is evident based on visual appearance and field
classifications of recovered samples, confirming the homogenous embankment
design as shown on as-built drawings.

e Borings suggest the existing core trench was extended through near-surface alluvial
and Leona soils into underlying residuum.

o Groundwater was not encountered in the embankment borings drilled during the field
investigation, indicating relatively low permeability of embankment materials.
Foundation

e Foundation materials encountered at the upstream and downstream toes of the dam
include suspected clayey fill materials, clayey alluvium, Leona Formation
gravels/clays, clayey residuum, and clayshale at depth.

13-
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e A relatively thin (<6 feet) seam of gravelly Leona Formation soils was encountered
right (facing downstream) of original creek centerline at variable depths. This layer is
also shown in the original 1961 Geologic Investigation and may be indicative of a
previous creek meandering. Coarse-grained nature of these materials may
correspond to a higher permeability zone capable of conveying seepage.

e A concealed fault is mapped near the left abutment (near Boring B-01), which
appears to be offsetting Wilcox and Midway Formations. While the fault is inactive
and not capable of producing significant earthquakes, faults may serve as a conduit
for seepage. Additionally, sheared materials within the fault (i.e. gouge) may have
lower strengths than adjacent undisturbed units.

Borrow Areas

o Borrow areas investigated contain sufficient quantities of clayey soils that may be
suitable for embankment fill. The suitability of these materials and estimated
available borrow volumes will be confirmed by laboratory testing and supplemental
evaluations performed by AECOM as part of the Soil Mechanics Report.

e Groundwater was encountered in one of the borrow area borings (B-102) at a depth
of 5.5 feet. Groundwater may limit the practical depth of borrow area excavations
due to the potential needs for dewatering and/or drying saturated borrow materials to
an acceptable moisture content prior to use as embankment fill.

Groundwater

o Limited groundwater data suggest the embankment and core trench are performing
adequately to limit seepage. No seepage was observed at ground surface during the
investigation.

e Groundwater levels as shallow as 10 feet were measured at the downstream toe.
Dewatering may be needed to maintain dry excavations deeper than about 10 feet
below existing grade. Note that groundwater levels may fluctuate seasonally and in
response to rainfall conditions and changes in reservoir levels.

Other Considerations

e Excavations should proceed without difficulty through materials encountered using
modern excavation equipment, and can be classified as “‘common” according to
NRCS Construction Specifications.

-14-
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