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Wallace-Kuh! & Associates have completed a slope stability analysis of the
proposed Granite Capay aggregate mining facility located near Espatto, in Yolo
County California. The purpose of our work has been to evaluate the stability of
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the slopes of the mining pits that would result from the removal of the aggregate
resource. Qur office completed a geotechnical engineering study of this site,
including subsurface investigation, laboratory testing and slope stability analysis in
1995 for R. C. Collet, Inc. (WKA No. 3080.01). The geometry of the pits and the
depth of the mining have changed since our original analyses, therefore we have
been requested by Granite Construction Company (GCCo) to reevaluate the
stability of the slopes proposed for the revised plan. Our work has been completed
as authorized by Mr. Ben Adamo and Mr. Grant Williams of GCCo

Project Description and History

In November of 1995, R.C. Collet dba Cache Creck Aggregates filed a permit to
extract aggregate from an approximate 504+ acre site located about 12 miles
northwest of the town of Esparto in Yolo County, Califorma. Following the
required public review in 1996, the Yolo County Board of Supervisors approved
the permit. In 1999, R.C. Collet sold its interest in the aggregate operation (and
permit) to GCCo. Following GCCo's purchase of the aggregate processing
operation, GCCo also have purchased the adjoining parcels and have conducted
additional and more extensive evaluation of the aggregate resource. Once the
purchases were completed and the total gravel and sand quantities were determined,
GCCo decided to maximize the resource by revising the mining plan by deepening
the extraction of aggregate in several areas. In addition, GCCo reevaluated the
location of the fine grain gravel wash settling pond, and are proposing to deepen its
placement by approximately 40 feet in one area. The new settling pond is sized
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assuming a more accurate 15 percent wash loss as compared to the 7 percent wash loss assumed

during the initial design and development of the project.

Because of GCCo’s proposed operational changes Yolo County staff required a revised
engineering review of the project. As part of the review, it was further required that a
hydrogeologist examine the proposed changes for potential adverse effects to local groundwater.
Wallace-Kuhl & Associates has completed a Groundwater Hydrology Report dated June 20,
2001. Information from that report, from our original Geotechnical Engineering Report, as well
as the additional subsurface investigation performed by GCCo were used to perform additional

slope stability analyses.

Purpose and Scope of Work

Our scope of work for this report has included:

e Review of our previous geotechnical engineering investigation and slope stability

analysis of the site.

¢ Review of logs of borings (CF00-1 through CF00-8) drilled by GCCo during their

evaluation of the aggregate resources.

o Slope stability analysis was performed based on the results of the field and laboratory
data. '

e The geology and seismicity in the vicinity of the site was studied through review of
available geologic literature pertaining to the area.

e Preparation of this report containing our findings, conclusions and recommendations

regarding slope stability.
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Plates and Attachments

A Vicinity Map showing the location of the proposed mining site is included as Plate No. 1. An
Overall Mining Site Plan, with the locations of borings drilled by Wallace-Kuh!l & Associates
and GCCo is included as Plate No. 2. Plate No. 3 presents the ground water elevations across the
site. Plates No. 4 through 7 contain the cross-sections used during our supplemental slope
stability analyses, as well as graphical displays of the results of our analyses. Appended to this
report is the Geotechnical Engineering Report for the Cache Creek Aggregates, dated November
22, 1995 (WKA No. 3080.01)

Project Description

Our understanding of the proposed mining operation is based on information provided by Mr,
Ben Adamo, formerly of R.C. Collet, Inc., and now with GCCo, and with Mr. Grant Williams of
GCCo. Based on this information, the proposed mining operation will employ both dry and wet
pit mining methods to extract sand and gravel resources. Depth of excavation will depend on the
resource depth in any specific area and is anticipated to vary between about 165 feet at the east
end of the project (Phase 4), to about 32 feet beneath the existing ground surface at the west end
of the site (Phase 2). The mining phases correspond to the Mining Plan prepared by
Cunningham Engineering, dated May 24, 2001.

Initial procedures will involve excavation and stockpiling of overburden soils with conventional
earthmoving equipment for later use during site reclamation. Conventional earthmoving
equipment also will be utilized during dry pit mining operations above the water table. Tt is our
understanding that slopes excavated during the dry pit operation may be reclaimed with
overburden soils and wash material from an aggregate processing plant prior to beginning wet pit
mining with draglines. After completion of wet pit mining, the mined areas will be reclaimed as
open waters lakes, agriculture, wildlife habitat, or potentially for ground water recharge uses.
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FINDINGS

Site Description

The area of the existing off-channel aggregate mining and processing operation is located
approximately 14 miles northwest of the town of Esparto between County Roads 85 and 87.

The site is bounded by Cache Creck to the south and the West Adams Canal to the north (see
Plate No. 1). At present, the areas outside of the active mining area consist primarily of un-
irrigated seasonal pasture with small irrigated fields used for the cultivation of alfalfa and corn; a

small number of cattle and sheep also are grazed on the property.

The site encompasses approximately 504+ acres divided between four parcels that include the
GCCo's parcels APNs 048-014-020 and 048-022-016 and 048-022-018, and a portion of APN
048-014-022. Site topography slopes gently to the east with approximately 20 feet of elevation
change over a distance of 1v4-miles. To the south, the gentle slopes give way to the relatively
steep northern bank of Cache Creek. In some locations along this southern site boundary, recent
survey information reveals a nearly thirty feet drop to the channel botiom.

Subsurface Conditions

Based upon the borings drilled by Wallace-Kuht & Associates in 1995 and by GCCo in 1999 and
2000, the site generally is underlain by two to six feet of sandy silts that are underlain by sandy
gravels that contain varying percentages of silt and clay. Gravels tend to be on the order of two
to three inches in diameter, although larger diameter rock was randomly encountered during
drilling. Interbedded layers of sand and pea gravel were encountered within the sandy gravels.
Discontinuous layers of silty clays, sandy clays, and clayey sands also were encountered in the
borings at various depths. The relatively deep borings drilled by GCCo were terminated in clay
soils, which mark the bottom of the mineable aggregate resource.

Ground Water Conditions

As indicated in our Groundwater Hydrology Report (WK A, 1995 and 2001), the site lies within
the Upper Cache Creck Basin that is separated from the lower Cache Creek Basin by the

Wiz Ry
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northwest trending Dunnigan Hills anticline. Specifically, the site overlies the Madison syncline
(west of the Dunnigan Hills anticline) where the thickest deposits of alluvium have accumulated
(Todd, 1995). Locally, the Dunnigan Hills anticline appears to have pushed the less permeable
Tehama Formation upward where it acts as a semi-permeable barrier to the easterly alluvial

groundwater flow (Todd, 1995).

Groundwater in the upper Cache Creek basin is relatively shallow. The upper aquifer beneath
the site appears largely unconfined and depth to groundwater ranges from approximately 25 feet
below grade near the westemn property boundary to 40 feet below grade near the easterly property
boundary. Based on our experience in the area and the spring 1990, 1993, 1995 and 1996
Groundwater Elevation Contour Maps prepared by Borcalli and Associates for the Yolo County
Flood Control and Water Conservation District (YCF CWCD), the regional groundwater flow
direction appears to be easterly to northeasterly.

Geology

The site is located at the eastern edge of the Coast Ranges Geomorphic province of California.
The Coast Ranges are made up of uplifted, folded and faulted sedimentary, metamorphic and
volcanic rocks of Jurassic through upper Pliocene age. The site is underlain by recent
(Holocene) alluvial deposits from Cache Creek. The stream channel deposits consist of clay, silt,
sand, gravel and cobbles derived from source areas to the west. The alluvial deposits are of
varying thickness and are underlain by the Pliocene Tehama Formation (Helley and Harwood,
1985). The Tehama Formation consists of pale-green, gray, and tan sandstone and siltstone with
lenses of crossbedded pebble and cobble conglomerate.

The Great Valley Fault is not indicated on the Fault Activity Map of California (Jennings (1994),
but is considered to be a factor in determining seismic risk potential. In the north Central Valley,
the width of the fault zone extends from the eastern flanks of the Coast Ranges as far easterly as
Dunnigan. As modeled by Peterson, Segments 1 though 8 of the Great Valley Fault are located
from 0.1 to 100 miles of the site. Although Segment 1 of the Great Valley Fault is modeled very
near the site, this is not indicative of an active fault trace, but is simply a tool in modeling the
effects of a potential source of earthquake activity on site development. The Great Valley Fault
is not considered to be active by Alquist-Priolo Earthquake Fault Zone criteria (Hart, 1997).
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This zone of potential faulting is not well understood, but is believed to be connected to the
Vacaville-Winters earthquakes of 1892 and the Coalinga earthquake of 1983. Earthquake
activity along segments of the Great Valley Fault often occurs on "blind thrusts” in reference to
their lack of surface expression and the direction of fault offset.

According to the Probabilistic Seismic Hazard Assessment for the State of California (Petersen,
et al, 1996) the following faults and fault systems are located within 100 miles of the site.

~ Distance Maximum
Fault Name Miles (Km) ;| Magnitude (M)
HUNTING CREEK - BERRYESSA 15.7 (25.2) 6.9
CONCORD - GREEN VALLEY 19.9 (32.0) 6.9
WEST NAPA 27.4 (44.1) 6.5
BARTLETT SPRINGS 29.3 (47.2) 7.1
COLLAYOMI 34.9 (56.2) 6.5
MAACAMA (South) 36.5 (58.8) 6.9
RODGERS CREEK 40.0 (64.4) 7.0
FOOTHILLS FAULT SYSTEM 46.9 (75.4) 6.5
HAYWARD (North) 49.8 (80.1) 6.9
HAYWARD (Total Length) 49.8 (80.1) 7.1
GREENVILLE 51.1(82.2) 6.9
MAACAMA (Central) 52.6 (84.6) 7.1
CALAVERAS (No. of Calaveras Res.) 59.0 (94.9) 6.8
SAN ANDREAS (1906) 59.7 (96.0) 7.9
SAN ANDREAS (North Coast) 59.7 (96.0) 7.6
POINT REYES 63.9 (102.9) 6.8
SAN GREGORIO 66.1 (106.4) 7.3
HAYWARD (South) 67.9 (109.2) 6.9
SAN ANDREAS (Peninsula) 69.3 (111.5) 7.1
GREAT VALLEY 7 73.1(117.6) 6.7
MAACAMA (North) 80.3(129.2) 7.1
ROUND VALLEY 80.3 (129.3) 6.8
HAYWARD (SE Extension) 86.5(139.2) 6.4
MONTE VISTA - SHANNON 88.9 ( 143.0) 6.8
CALAVERAS (So. of Calaveras Res.) 89.3 (143.7) 6.2
MOHAWK - HONEY LAKE ZONE 99.2 (159.6) 7.3
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The nearest known fault to the site with displacement during the last 10,000 years is located six
to twelve miles to the northeast (Jennings, 1994). This fault is known as the Dunnigan Hills (or
Zamora) fault and is not known to have had any significant activity during the past 200 years.
The Dunnigan Hills fault has been estimated to be capable of producing an earthquake of
approximate Richter Magnitude 6.5 (Mualchin and Jones, 1992).

Based upon our search of an earthquake epicenter database (Blake, 2000), the largest ground
shaking at the site occurred as a result of the Vacaville-Winters earthquake events of 1892. The
epicenters of the 6.2 to 6.4 magnitude earthquakes are located about 17 and 22 miles south of the
site. The closest earthquake to the site occurred in 1969, and was a Magnitude 4.0 event located

about seven miles west of the site.

Liquefaction of loose, saturated, granular soils can occur during seismic shaking if conditions
exist that would cause liquefaction. We did not encounter conditions during our field exploration
that would indicate the potential for liquefaction to occur. Liquefaction at the site is not likely
due to the dense nature of the sand and gravel deposits below the water table.

CONCLUSIONS AND RECOMMENDATIONS

Slope Stability

We reviewed the slope stability analysis performed for our 1995 geotechnical engineering study.
In our opinion, the analyses performed for that study remain valid for the currently
proposed Granite Capay aggregate mining operation for the pits less than 100 feet deep.
Where pits are likely to be greater than 100 feet deep, such as in the Phase 3 and Phase 4 areas of
the mine (as shown on the May 24, 2001 plan prepared by Cunningham Engineering), additional
analyses have been performed to determine the effects, if any, on the stability of the slopes
considering the greater depth of mining.

Our 1995 slope stability analyses were performed utilizing the computer program PCSTABLSM
developed at Purdue University in 1988. For the analysis of the Phase 3 and Phase 4 areas of the

W A
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aggregate mining facility, we utilized an updated version of that computer program (XSTABL).
To model the soils conditions present within the Phase 3 and Phase 4 areas, we utilized the
boring data provided by GCCo, combined with the boring and laboratory data obtained from our

1995 geotechnical study.

For the supplemental analyses, we again utilized the Modified Bishop's Method of Slices with
optional seismic input to evaluate slope stability. A peak horizontal ground acceleration of 0.16g
was used for dynamic analysis based on an attenuation relationship developed by Boore, Joyner
and Fumal (1997). The location of faulting, on which the horizontal acceleration was determined
is based upon the model presented in Peterson, et al (1996). We estimate that this ground
acceleration has a 50 percent probability of being exceeded in 50 years. This is slightly higher
than utilized in our 1995 study, due to the updated attenuation relationship, and use of a more

current model of area seismicity.

Based upon available ground water information, we assumed that the water level within the
agegregate mining pits would be near the average ground water level for the mined area. A low
ground water elevation of +155 feet msl was assumed for the ponds in the Phase 3 and 4 areas.
The ground water elevation within the pit wall was assumed as the existing ground water
elevation, and a smooth transition between the embankment ground water levels and the pit
water level. The expected low ground water and pond water elevations were used in our slope
stability models, as these would represent the worst case stability models.

We analyzed two additional soil profiles corresponding to the conditions encountered at GCCo's
borings CF00-5 and CF00-7. The probable depths of excavation were provided by Grant
Williams of GCCo on the plan dated February 16, 2001, showing the elevation of the base of the
mineable aggregate, the regional ground water elevations, the existing site elevations, and

approximate shape of the planned mining areas.

We investigated pond wall geometry consisting of a two to one, horizontal to vertical slope (2:1;
h:v) above the water table, and extending five feet below the water table. A 1%:1 slope was
modeled from five feet below the water table to the base of the mineable aggregate. The factors
of safety against rotational failure were determined for the slope under static and psuedo-static
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(seismic) conditions. The resulting factor of safety represents the ratio of forces resisting slope
movement to forces causing movement along a predetermined circular trial surface. For our
analysis, a factor of safety of 1.0 against rotational failure was considered to be the minimum
acceptable factor of safety for dynamic (seismic) loading conditions, and a factor of safety of 1.4
was considered to be the minimum acceptable value for static (non-seismic) loading conditions
(Department of the Amy, Office of the Chief of Engineers, 1978).

Hach soil profile was analyzed for localized failure circles in the portion of the slope above and
below the water table, and for global stability of the entire slope. Both local and global analyses
included static and dynamic loading conditions. The results of our global, full height failure
circles for slopes of 2:1 above the water table and for slopes of 1% :1 below the water table are
presented as Plates No. 4 through 7. Factors of safety for local failure circles have not been
included in this report since they are generally equal to or greater than those for the global failure
circles. The results of our global analysis of full height slopes are presented below.

Slope Gradient Factors of Safety
Soil Profile | Above Water* Below Water Static Dynamic
CF00-5 2:1 1%:1 2.0 1.0
CF00-7 2:1 11 1.7 1.0

* and for a distance at least five feet below the low expected water table.

Recommended Slope Gradients and Setbacks

Based upon our analysis, we recommend excavation slopes for long-term stability of 2:1
(horizontal: vertical) above the water table and extending at least five feet below the anticipated
low pond leve] at elevation +155 feet msl, and a 13%4:1 slope below the water table.

We recommend that at least a 50 foot set back be established from all slopes less than 100 feet in
height. A 75 foot setback is sufficient between the Phase 1B pond and the West Adams Canal.
For other slopes greater than 100 feet in height, we recommend a minimum setback distance of at

least the overall height of the slope from the top of any excavation slope to property lines. It is
i %‘i’;??’ S{f
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our understanding that a minimum setback of 200 feet will be utilized from the top of excavation
slopes to the active channel bank of Cache Creek.

Levee Construction

Our previous analysis of the existing levee constructed by Syar Industries at the washed out area
on the Pryor property indicates that a buttress fill should be constructed on both sides of the levee
to reduce the chances of pit capture by Cache Creek once mining operations commence in this
area. We understand that the existing levee may also be raised by approximately three feet to
provide the necessary freeboard. The following recommendations specifically address
construction of a buttress fill next to the existing levee, but also are applicable to general levee

and engineered fill construction.

Rubble, debris, and organics should be removed from the construction area prior to the
commencement of levee construction. After the construction area is cleared, the area beneath the
new buttress fill should be overexcavated to a depth of at least five feet below the existing
ground surface. The overexcavation should extend horizontally to a distance of at least five feet
beyond the toe of the proposed levee configuration. The exposed ground at the bottom of the
overexcavation should be ripped to a depth of at least 12 inches, moisture conditioned to near the
optimum moisture content, and be properly compacted prior to the placement of fill.

Proper compaction will be dependent upon the nature of the soils being compacted. Soils
consisting of particles primarily less than %:-inch should be compacted to at least 90 percent
relative compaction based on the ASTM D1557-91 procedure for determination of maximum dry
density. Conventional field compaction testing with a nuclear density gauge on rocky soils
consisting of particles generally greater than %-inch will not be practical due to the large particle
size; therefore, we recommend that rocky soils be compacted by at least five passes with a large
self-propelled compactor, such as a Caterpillar 825 or the equivalent.

The compacted levee fill should be constructed in a manner so as to achieve the required
compaction throughout the fill. Fill materials consisting primarily of particles less than ¥4-inch
should be placed in level lifts not exceeding a compacted thickness of six inches and compacted

W
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to at least 90 percent relative compaction (ASTM D1557-91). Rocky fill material should be
placed in Iifis not exceeding 12 inches in thickness and be compacted by at least five passes with

a Caterpillar 825 (or equivalent size) compactor.

Fill placed on existing levee slopes should be benched into the existing levee material. Benching
should be done in no greater than three foot vertical increments and cach bench should extend
into the existing levee material a horizontal distance of at least three feet. The benches should

create a level surface on which fill may be placed.

Areas of new levee construction should be cleared of rubble, debris and organics and should be
overexcavated to a distance of at least five feet beyond the toe of each side slope. Areas
underlain by loose alluvial soils should be overexcavated to a depth of five feet. Areas not
underlain by loose alluvial soils should be overexcavated to a depth of one foot to remove
organics and topsoil. Ground exposed at the boitom of the overexcavation should be processed
and fill should be placed and compacted in accordance with the recommendations of the previous

paragraphs.

Native soils will be acceptable for use as fill material if they are free of rubble, debris, and
organics. Gravel and cobbles may be used as fill if they are thoroughly mixed with sand and silt
prior to placement to reduce the potential of voids within rocky fill material. Borrow sites should
be approved by a Geotechnical Engineer prior to using the soils as fill material.

Permanent levee slopes should be constructed no steeper than a 2 to 1 (horizontal to vertical)
slope gradient. Levee embankment slopes should be dressed by trackwalking with a crawler
tractor or similar equipment or be over-built and cut back to the required slope gradient. The
moisture content of levee slopes should be near the optimum moisture content if trackwalking is

performed.

Observation of Excavations

Excavation slopes exposed above the water level in each pit should be observed by a
Geotechnical Engineer or by a Certified Engineering Geologist at every 10 to 15 feet of

WG
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excavation depth or at least once a year during mining activities. Slopes should be checked for
subsurface conditions not encountered during our field exploration that could affect slope
stability. Slope stability should be re-evaluated if the average low water elevation within a
mining excavation is less than our assumed low water elevation of +155 mean sea leve! for more
than six months. Mining pits should not be drained without consultation with a Geotechnical

Engineer or Certified Engineering Geologist.

LIMITATIONS

QOur recommendations are based upon the information provided regarding the proposed project,
combined with our analysis of site conditions revealed by field exploration and laboratory testing
programs. We have used our best engineering judgment based upon the information provided
and the data generated from our investigation. If the proposed mining operation is modified or
resited; or, if it 1s found during mining that subsurface conditions differ from those encountered
at the boring locations, we should be afforded the opportunity to review the new information or
changed conditions to determine if our conclusions and recommendations must be modified.

We emphasize that this report is applicable only to the proposed project and the investigated site.
This report should not be utilized for any other site.

Wallace - Kuhl & Associates, Inc.

<RED. &
“pavip R. . Z,
GIUS, JR. ™
No. #1681}
CERTIFIED
S ENGINEERING .
d‘)“‘E.EOLOG’S'T.i.- \? A
"}‘(. Sanppen? QQQ‘
OF o\

S,

REG

-
PPl

David R. Gius, Jr.
Senior Engineer

“?ﬁ"}\i%\i&“.‘%?” ¥
% : % @{ \)
vE Y

WRALLALE « MU
Hi,




'T__________

Adapted from the U.S. Geological Survey
7.5 minute Topegraphic Map of the
Esparto Quadrangle, Caiifornia, 1993,

Fo. " A

Cq

0 1G0 2000
Scale in Feet

GRANITE, CAPAY

Yolo County, California

WALLACE » KUHL & ASSOCIATES, INC.
GEOTECHNICAL ENGINEERING

WIKA NO: 3080.05
DATE: 6/01
PLATE NO: |

\, GEOLOGIC & ENVIRONMENTAL SERVICES



'SHSH9ISE [iM pajeoipul Ay
ST AJ2JeS JO 10]9€] 159MO0] O] 1M 9081INS omIe] 94 ], "oA0qe umoys arme ‘weidold =
zomdurod oy Aq PSjEo0] PUR INC PIYOILIS ‘SI0BIINS QIN[IE] [BONUD JSOWL U8} UL, °¢ MON a
"UISOP JO] POZI[HN SEM S[qE) IajRM S MO [ 03 %[ S &
pue 91qe] JojeM 31 9A0UR ([EI1RA 0] [RIU0ZLIOY) | 01 7 Jo nudipeig adojs ¥ °Z : m oz
"urerdoxd rondwos TV ISX Aq pojelouad seoBlNS [BUY, ' AKm wm m
<
SOION Z A K
(1984) SIXV—X
00Z¢ - Q08¢ Qo¥T 0007¢ 009l 00¢! 008 00¥ 0
| : [ . _ ! _ 3 [ : ! : L :
o
S .8
| -
ydo(] UORAROXH WINIIIXEJA] < g
: & ()
T e e e e e e e ———— e S r .
UOHBARYH IDIEM =2
sogpmg punozp | 007 =
m S
L 2
v ©
.I_A e
- 008 >
>
L W
™
~h
- o
002l @ g m
~ 492
- gz
‘ o <&z
0°7 = A)9)EQ JO 10)08 ] WINMUTULAT 0031 552
(SISATVNY DLLVLS) §-0040 T 40U TIOS Sz
~ omag : 3
J




00¢g

"SASHS)SE LA PRJBOIPUL

ST A33JBS JO 10J08] 359407 ST} ILM S0BLINS SINJIE] 0T, "9A0GE UAMOYS o8 “wrexdord
Jomduros oY Aq pPaIRS0] PUB INO PATjOIEDS ‘SSOBLINS SINJIR] [EONLIO JSOW U3} 8L, ¢

"USISap 10] POZI[HN SeM I]qE] I0JeM ) MO[3q | 01
PUB D[qE} JoJeM 9T} 2A0(R (Jeo1H9A 0] TejuoziIoy) 1 01 Z Jo jmempeid odojs v g
‘wesgord xemndwos TV ISK Aq pojeIoued seovpms eI, ]

'SQJON

(te8)) SIXV—X

0082 Qove 0007 009l Q0T oo 0184 0
: ! 1 ! 1 | i I P .

yida(T noneAROXRy WX B A m_p_mvgom,__. g, WJEINS [0S

JATT T T T e i e i i e e T o
TOHBAS[T J9IB M

soepmg punoin | 00V

008

00721

(1884) SIXV—A

- 0091
0°'T = £)9J8¢ Jo 10joe ] nuIruIA

(SISATVYNV DINVNA® §-0040 TTAOUL TIOS

3080.05

WKA NO:
DATE: 6/01
| PLATE NO:

5

GRANITE, CAPAY

Yolo County, California

WALLACE - KUHL & ASSOCIATES, INC,
GEOTECHNICAL ENGINEERING
\_ GEOLOGIC & ENVIRONMENTAL SERVICES




"SASHAISE T[HIM pajeolpul

St A397ES JO 10]08] 1S9MO] O YIA DORLINS SIN{IE AU, "0ACqE UMOYS ore ‘wsiFoid
Topndurod oy Aq paieOO] PUB N0 POYOIEIS “SOOBLINS SINJIE] [EOTHLD ISOW U2} oY, '

"UZISIP 10] PIZI[HN SeM S[qE] IOJEM ST} MO[2q | 0} %4
PUE 9]qe) I3jeM 31} 3A0qE ([BORISA 0 BJHOZLIOY) | 0} 7 Jo juspeid odols v 7
"wregord 103ndwod TV LSX Aq poleIoued seoepms [BIL], ‘T

‘910N

(199]) SIXY—X |
oow L ool Q07! gootL 008g 009 00¥ Q007 ]
| [ | L | L i L | | ] 1 | L |

-~ 00¢

[do(] UOHRARDXY WINUWIIXEIA

llllllllllllllll —
LM oTeAsrq o | L

- 00¥

—
3
(188}) SIXV—A

LY = K39JeS J0 10)o8] WINIEA Qo8

(SISATVNY DILV.LS) £-004D A HAO0Yd TI0S

WKA NO:

3080.05

DATE: 6/01

)

PLATE NO:

GRANITE, CAPAY

Yolo County, California

WALLACE « KUHL & ASSOCIATES, INC.
GEOTECHNICAL ENGINEERING
\_GEOLOGIC & ENVIRONMENTAL SERVICES




"S3SLIS1SE LM pajedipul

. ST £327ES JO J0J08] 1S90 oY) YIIAL OOBJLINS AMN[IE] O, "9A0(e Umols are ‘weidord
Ionduod a4 Aq Pejeo0] PUR N0 POLDIRAS ‘SOOBLINS SIN{IR) [0TILID JSOW US] oYY, "¢

"uF1Sop 0] PIZI[UN Sem 2]qe] JOJBM 3T} MOTSq T OF %[
PUE 3{qE) 19JeM 57} 9A0QR (JBOTHSA 0} [RJUOZIIOY) | 0} 7 jo juopeid adojs v 7
‘wergord remdwos gy, SX Aq pojesusd saorlns eI, ']

‘S310N

(1994) SIXV—X
0091l 00V L 002! 0001 008 009 00¥ 002 0

L ) { : | 1 | 1 I I |

- 002

N
N

SOLIEPUNOY WnNjens [10S /

I -~ ™
b orreasTy sovep . A <y A\

LY

soppmg punory { 00¥

da(] UONRARIXF] IINUITXEIA

—
(]
3

(1e8}) SIXV—A

008

0'T = AJ3JBS JO 10308 TINUIIUIIA]
(SISA'IVNY DINVNAQ L-001D A TAONd TIOS 3

3080.05

DATE: 6/01

WKA NO:

7

PLATE NO:

GRANITE, CAPAY

Yolo County, Califernia

WALLACE « KUHL & ASSOCIATES, INC.
GEOTECENICAL ENGINEERING
\ GECLOGIC & ENVIRONMENTAL SERVICES




REFERENCES




GRANITE CAPAY FACILITY
WEKA No. 3080.05

June 18, 2001

Page R1

REFERENCES

Blake, T.F., 2000, EQSEARCH, A Computer Program for the Estimation of Peak Horizontal
Acceleration from California Historical Earthquake Catalogs, Ver. 3.0

Blake, T.F., 2000, FRISKSP, A Computer Program for the Probabilistic Estimation of Peak
Acceleration and Uniform Hazard Spectra using 3-D Faults as Earthquake Sources, Ver. 4.00.

Boore, D.M., Joyner, W.B. and., Fumal, T.E., 1997, Equations for Estimating Horizontal
Response Spectra and Peak Acceleration from Western North American Earthquakes: A
Summary of Recent Work, Seismological Research Letters, Volume 68, Number 1,
January/February 1997, p. 128-153.

Borcalli and Associates, 1990, Groundwater Contours-Spring 1990 prepared for the Yolo County
Flood Control and Water Conservation District

Borcalli and Associates, May 1992, 1993, Groundwater Contours-Spring 1993 prepared for the
Yolo County Flood Control and Water Conservation District

Department of the Army, Office of the Chief of Engineers, 1978, Design and Construction of
Levees, Engineer Manual EM 1110-2-1913.

Hart, E.W., 1997, Fault Rupture Hazard Zones in California, Alquist-Priolo Earthquake Fault
Zoning Act with Index to Earthguake Fault Zones Maps, DMG Special Publication 42.

Helley, E.J., and Harwood, D.S., 1985, Geologic map of the Late Cenozoic Deposits of the
Sacramento Valley and Northern Sierran Foothills, California, USGS Map MF-1790.

Interactive Software Designs, Inc., 1998, XSTABL, An Interactive Slope Stability Analysis
Program for Personal Computers, Version 5.0.

Jennings, C.W., 1994, Fault Activity Map of California and Adjacent Areas, California
Department of Conservation, Division of Mines and Geology, DMG Map No. 6.

Mualchin, L. and Jones, A.L., 1992, Peak Acceleration from Maximum Credible Earthquakes in
California (Rock and Stiff-Soil Sites), California Department of Conservation, Division of Mines
and Geology, DMG Open-File Report 92-1.

E N g
b




GRANITE CAPAY FACILITY
WKA No. 3080.05

June 18, 2001

Page R2

Petersen, M. D., Bryant, W. A, Cramer, C. H., and Reichle, M. S., 1996, Probabilistic Seismic
Hazard Assessment for the State of California, DMG Open-File Report 96-08; USGS Open-File
Report 96-706.

Todd, D. X.,1995, Technical Study of Groundwater Hydrology, Consultant's report by David
Kieth Todd Consulting Engineers.

Wallace-Kuhl & Associates, Inc., 1995, Geotechnical Engineering Report, Cache Creek
Aggregates, Consultant's report to R.C. Collet, WKA No. 3080.01.

Wallace-Kuhl & Associates, Inc., 1995, Groundwater Hvdrology Report, Cache Creek
Aggregates, Consultant's report to R.C. Collet, WKA No. 3080.02.

Wallace-Kuhl & Associates, Inc., 2001, Groundwater Hydrology Report, Granite Capay Facility,
Consultant's report to GCCo, WK A No. 3080.04.

?5%4 it
\a{%}\ : Sl

» WM,




APPENDIX




GEOTECHNICAL ENGINEERING REPORT
CACHE CREEK AGGREGATES
WKA NO. 3080.01
1995

W v
W
LA

AL G LR

i [EL




Prepared
November 22, 1995



Geotechnical Engineering Report
CACHE CREEK AGGREGATES
Yolo County, California
WKA No. 3080.01
November 22, 1995

INTRODUCTION

General

This report presents the results of our geotechnical engineering investigation
at the site of the proposed aggregate mining operation north of Cache Creek
near the towns of Capay and Esparto in Yolo County, California. Qur report
specifically addresses issues related to slope stability as required by Yolo
County for off-channel surface mining use permit application. We also have
completed an investigation of ground water issues at the site; the results of
our ground water study are presented in a separate report (WKA No.
3080.02).

Purpose and Scope of Work

The purposes of this investigation were to determine existing subsurface
conditions within the proposed mining site and to evaluate the short-term and
long-term stability of off-channel mining slopes. Minimum excavation
setbacks from the boundaries of the property also have been evaluated.

Our scope of work for this report has included the drilling and sampling of
five test borings to a maximum depth of approximately 100 feet beneath the
surface. Relatively undisturbed soil samples were obtained at various depths
from the borings and were taken to our laboratory for further classification
and selection of samples for testing to determine engineering characteristics of
the soils. Slope stability analysis was performed based on the results of the
field and laboratory data. The geology and seismicity in the vicinity of the
site was studied through review of available geologic literature pertaining to
the area. Qur findings have been summarized in this report; our report also
presents our conclusions and recommendations regarding siope stability,
minimum excavation setbacks, and levee construction.

Plates and Attachments

A Vicinity Map showing the location of the proposed mining site is included
as Plate No. 1. A Test Boring Location Plan is included as Plate No. 2 and
wasieent e our Logs of Test Borings are presented as Plates No. 3 through 7. An
explanation of the symbols and classification system used on the logs appears
on Plate No. 8. Plates No. 9 through 18 present cross-sections used during
e our slope stability analyses, as well as graphical displays of the results of our
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analyses. General information regarding this investigation, descriptions of the field exploration
and laboratory testing programs, and the results of laboratory tests that do not appear on the logs
of borings are presented in the Appendlx

Project Description

Our understanding of the proposed mining operation is based on information provided by Mr.
Ben Adamo of R.C. Collet, Inc. Based on this information, the proposed mining operation will
employ both dry and wet pit mining methods to extract sand and gravel resources. Depth of
excavation will depend on the resource depth in any specific area and is anticipated to vary
between 20 and 95 feet beneath the surface.

Initial procedures will involve excavation and stockpiling of overburden soils with conventional
earthmoving equipment for later use during site reclamation. Conventional earthmoving
equipment also will be utilized during dry pit mining operations above the water table. It is our
understanding that slopes excavated during the dry pit operation may be reclaimed with
overburden soils and wash material from an aggregate processing plant prior to beginning wet pit
mining with draglines. After completion of wet pit mining, the mined areas will be reclaimed for
agriculture, wildlife habitat, and ground water recharge uses.

FINDINGS

Site Description

The proposed project involves mining of approximately 360 acres north of Cache Creek in Yolo
County, California. The project includes portions of Parcels 48-14-20 and 48-14-22 of the Porter
property, and portions of Parcels 48-22-02 and 48-22-16 of the Pryor property. The site is
generally located east of County Road 85, south of West Adams Canal, west of County Road 87,
and north of Cache Creek. Access to the property is currently provided by a gated, unpaved
road from County Road 85, and by Fulton and Frank Road from County Road 87.

An existing house, barn and several smaller structures are located on the Pryor property and a
large stockpile of aggregate is located on the Porter property. A large meander of Cache Creek
has washed out an area near the barn on the Pryor property. Two levees have been constructed
in the southern portion of the washed out area to prevent further meandering of Cache Creek into
this area. The northern levee was recently constructed by Syar Industries and is approximately
five to ten feet in height with sides sloping at an estimated slope gradient of 1 to 1 (horizontal to”
vertical). Wire fences cross the site on both properties. Current land use includes dry pasture
and agriculture.
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Subsurface Conditions

Detailed descriptions of subsurface conditions encountered by our test borings are included on
our Logs of Test Borings. In general, our test borings encountered five to six fest of sandy silts
at the locations of Borings D1, D2 and D5 and less than two feet of sandy silts at the locations of
Borings D3 and D4. The near surface soils are underlain by sandy gravels which contain varying
percentages of silt and clay. Gravels tend to be on the order of two to three inches in diameter,
although larger diameter rock was randomly encountered during drilling at depths noted on the
logs. Interbedded layers of sand and pea gravel were encountered within the sandy gravels.
Thick sequences of silty clays, sandy clays, and clayey sands were encountered in Borings D!
between 20 and 50 feet, Boring D4 between 49 and 81 feet, and in Boring D5 between 62 and 81
feet. Thick sequences of clay soils were not encountered in Borings D2 or D3, which were
drilled to a maximum depth of approximately 100 feet.

Ground water was encountered in each of the five borings at depths noted on the Logs of Test
Borings, and monitoring wells were installed in each boring for future ground water monitoring.
A detailed description of ground water conditions at the site is presented in a separate report
prepared by Wallace - Kuh! & Associates, Inc. (WKA No. 3080.02).

Geology

The site is located at the eastern edge of the Coast Ranges Geomorphic provence of California.
The Coast Ranges are made up of uplifted, folded and faulted sedimentary, metamorphic and
volcanic rocks of Jurassic through upper Pliocene age. The site is underlain by recent
(Holocene) alluvial deposits from Cache Creek. The stream channet deposits consist of clay, silt,
sand, gravel and cobbles derived from source areas to the west. The alluvial deposits are of
varying thickness and are underlain by the Pliocene Tehama Formation (Helley and Harwood,
1985). The Tehama Formation consists of pale-green, grey, and tan sandstone and siltstone with
lenses of crossbedded pebble and cobble conglomerate.

The nearest known fault to the site with displacement during the last 10,000 years is located six
to twelve miles to the northeast (Jennings, 1994). This fault is known as the Dunnigan Hills (or
Zamora) fault and is not known to have had any significant activity during the past 200 years.
The Dunnigan Hills fault has been estimated to be capable of producing an earthquake of
approximate Richter Magnitude 6.5 (Mualchin and Jones, 1992).

Two earthquakes occurred near Winters in 1892 along a yet to be identified fault. Magnitude
estimates of these events are from 6.4 to 7.0 (Mualchin and Jones, 1992). The seismic source
for these events is considered to represent interaction along the Coast Ranges-Sierran Block
Boundary Zone. This seismic zone passes through the estimated location of the 1892 earthquakes
southward through the earthquake sources that produced earthquakes near Coalinga in 1983 and
has been estimated as being capable of producing an earthquake of approximate magnitude 7.0
{(Mualchin and Jones, 1992).
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Liquefaction of loose, saturated, granular soils can occur during seismic shaking if conditions
exist that would cause liquefaction. We did not encounter conditions during our field exploration
that would indicate the potential for liquefaction to occur. Liquefaction at the site is not likely
due to the dense nature of the sand and gravel deposits below the water table,

CONCLUSIONS AND RECOMMENDATIONS

Slope Stability

Slope stability analysis was performed utilizing the computer program PCSTABLSM developed at
Purdue University in 1988. For our analysis, we utilized the Modified Bishop’s Method of Slices
with optional seismic input to evaluate slope stability. A peak horizontal ground acceleration of
0.12g was used for dynamic analysis based on an attenuation relationship developed by Joyner
and Boore (1982), the distance from known faults, and the earthquake magnitudes of the nearest
known faults as described in the Geology section of this report. We estimate that this ground
acceleration has a 50 percent probability of being exceeded in 50 years. Soil parameters used for
analysis were based on the results of our laboratory tests presented on the Logs of Test Borings
and in the Appendix. A ground water elevation of +141 feet mean sea level (msl) was utilized
during our analysis. This water efevation is the lowest anticipated ground water level at the site
and represents a worst case model for our slope stability analysis.

We analyzed five soil profiles corresponding to the conditions encountered at our five boring
locations with probable depths of excavation provided by Mr. Ben Adamo of Cache Creek
Aggregates. Where appropriate, surcharge loading at or near the top of an excavation was
considered and effects of slope saturation resulting from seepage from the unlined West Adams
Canal were taken into account during our analysis. We also performed a stability analysis of the
levee constructed by Syar Industries near the washed out area on the Pryor property.

Various slope geometries were investigated to determine factors of safety against rotational
failure. A factor of safety represents the ratio of forces resisting slope movement to forces
causing movement along a predetermined circular trial surface. For our analysis, a factor of
safety of 1.2 against rotational failure was considered to be the minimum acceptable factor of
safety for dynamic (seismic) loading conditions, and a factor of safety of 1.5 was considered to
be the minimum acceptable value for static (non-seismic) loading conditions.

Each soil profile was analyzed for localized failure circles in the portion of the slope above and
below the water table, and for global stability of the entire sfope. Both local and global analyses
included static and dynamic loading conditions. The results of our global, full height failure
circles for slopes of 2 to 1 (horizontal to vertical) above the water table and for slopes of 1% to 1
(horizontal to vertical) below the water table are presented as Plates No. 9 through 18. Factors
of safety for local failure circles have not been included in this report since they are generally
equal to or greater than those for the global failure circles. The results of our global analysis of
full height slopes are presented below.
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Slope Gradient Factors of Safety
Soil Profile : Above Water Below Water Static Dynamic
Boring D1 2:1 114:1 2.2 1.6
Boring D2 2:1 1'4:1 1.8 1.2
Boring D3 2:1 a1 1.8 i.3
Boring D4 2:1 11 1.7 1.3
Boring D35 2:1 1%4:1 1.8 1.3

We also analyzed the possibility of mining below the water table at a slope gradient of 1 to 1.
Although the factor of safety for static conditions is near the minimum acceptable value of 1.5,
- the factor of safety for dynamic conditions is less than the minimum acceptable value of 1.2.
Therefore, a 1 to 1 slope below the water table should not be considered stable under dynamic
conditions,

The effect of water seepage from West Adams Canal on slope stability was analyzed. Our results
indicate that seepage from the unlined canal does not have a significant impact on slope stability,
assuming the minimum slope setback from the canal as recommended in our report is utilized.
Seepage of water through the face of the excavated slope is not anticipated.

Qur analysis of the stability of the existing levee built by Syar Industries on the Pryor property
indicates safety factors below the acceptable minimums. Therefore, the existing levee should not
be relied on for long-term stability unless a buttress fill is placed on both sides of the levee.
Recommendations for placement of buttress fill are presented in a later section of this report.

Reclamation may include placement of stockpiled overburden soils on the face of slopes
excavated above the water table prior to proceeding with wet pit mining. Our analysis indicates
that placement of overburden soils at a slope gradient of 3 to 1 (horizantal to vertical) or flatter
increases the local stability of the portion of the slope above the water but does not significantly
increase the stability of the full height slope since the portion of the slope below the water
controls the stability of the entire slope.

Recommended Slope Gradients and Setbacks

Based upon our analysis, we recommend excavation slopes for long-term stability of 2 to |
(horizontal to vertical) above the water table and [ to 1 (horizontal to vertical) below the water
table. Short-term slopes below the water table may be excavated at a slope gradient of 1 to 1
during mining operations provided the excavated areas are backfilled during reclamation so that
no long-term unrestrained slopes steeper than 1%2 to 1 exist after mining is complete.

Fill should be placed on both sides of the levee constructed by Syar Industries for long-term
stability. We recommend the side slopes be constructed at a siope gradient of 2 to 1 (horizontal
to vertical) or flatter and that the levee be at least SO feet wide at the top. Levee construction
should be performed in accordance with the recommendations of the following section.
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We recommend a minimum setback distance of 50 feet from the top of any excavation slope to
the top of the bank of West Adams Canal or to any property line. It is our understanding that a
minimum setback of 200 feet will be utilized from the top of excavation slopes to the active
channel bank of Cache Creek.

Levee Construction

Our analysis of the existing levee constructed by Syar Industries at the washed out area on the
Pryor property indicates that a buttress fill should be constructed on both sides of the levee to
reduce the chances of pit capture by Cache Creek once mining operations commence in this area.
We understand that the existing levee may also be raised by approximately three feet to provide
the necessary freeboard. The following recommendations specifically address construction of a
buttress fill next to the existing levee, but also are applicable to general levee construction.

Rubble, debris, and organics should be removed from the construction area prior to the
commencement of levee construction. After the construction area is cleared, the arsa beneath the
new buttress fiil should be overexcavated to a depth of at least five feet below the existing ground
surface. The overexcavation should extend horizontally to a distance of at [east five feet beyond
the toe of the propesed levee configuration. The exposed ground at the bottom of the
overexcavation should be ripped to a depth of at least 12 inches, moisture conditioned to near the
optimum moisture content, and be properly compacted prior to the placement of fiil.

Proper compaction will be dependent upon the nature of the soils being compacted. Soils
consisting of particles primarily less than %-inch should be compacted to at least 90 percent
relative compaction based on the ASTM DI1557-91 procedure for determination of maximum dry
density. Conventional field compaction testing with a nuclear density gauge on rocky soils
consisting of particles generally greater than %-inch will not be practical due to the large particle
size; therefore, we recommend that rocky soils be compacted by at least five passes with a large
self-propelied compactor, such as a Caterpillar 825 or the equivalent.

The compacted levee fill should be constructed in a manner so as to achieve the required
compaction throughout the fill. Fill materials consisting primarily of particles less than %-inch
should be placed in level lifts not exceeding a compacted thickness of six inches and compacted
to at least 90 percent relative compaction (ASTM D1557-91). Rocky fill material should be
placed in lifts not exceeding 12 inches in thickness and be compacted by at least five passes with
a Caterpillar 825 (or equivalent size) compactor.

Fill placed on existing levee slopes should be benched into the existing levee material. Benching
should be done in no greater than three foot vertical increments and each bench should extend
into the existing levee material a horizontal distance of at least three feet. The benches should
create a level surface on which fill may be placed.
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Areas of new levee construction should be cleared of rubble, debris and organics and should be
overexcavated to a distance of at least five feet beyond the toe of each side slope. Areas
underlain by loose alluvial soils should be overexcavated to a depth of five feet. Areas not
underlain by loose alluvial soils should be overexcavated to a depth of one foot to remove
organics and topsoil. Ground exposed at the bottom of the overexcavation should be processed
and fill should be placed and compacted in accordance with the recommendations of the previous
paragraphs.

Native soils will be acceptable for use as fill material if they are free of rubble, debris, and
organics. Gravel and cobbles may be used as fill if they are thoroughly mixed with sand and silt
prior to placement to reduce the potential of voids within rocky fill material. Borrow sites should
be approved by a Geotechnical Engineer prior to using the soils as fill material.

Permanent levee slopes should be constructed no steeper than a 2 to 1 (horizontal to vertical)
slope gradient. Levee embankment slopes should be dressed by trackwalking with a crawler
tractor or similar equipment or be over-built and cut back to the required slope gradient. The
moisture content of levee slopes should be near the optimum moisture content if trackwalking is
performed. '

Observation of Excavations

Mining excavations should be observed by a Geotechnical Engineer or by a Certified Engineering
Geologist at every 10 to 15 feet of excavation depth or at least once a year during mining
activities. Slopes should be checked for subsurface conditions not encountered during our field
exploration that could affect siope stability. Slope stability should be re-evaluated if the average
low water elevation within a mining excavation is less than our assumed low water elevation of
+141 mean sea level for more than six months. Mining pits should not be drained without
consultation by a Geotechnical Engineer or Certified Engineering Geologist.

LIMITATIONS

Our recommendations are based upon the information provided regarding the proposed project,
combined with our analysis of site conditions revealed by the field exploration and iaboratory
testing programs. We have used our best engineering judgment based upon the information
provided and the data generated from our investigation. If the proposed mining operation is
modified or resited; or, if it is found during mining that subsurface conditions differ from those
we encountered at the boring locations, we should be afforded the opportunity to review the new
information or changed conditions to determine if our conclusions and recommendations must be
modified.
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We emphasize that this report is applicable only to the proposed project and the investigated site.
This report should not be utilized for any other site.

Wallace - Kuhl & Associates, Inc.

Edward J. Uhlir
Geotechnical Engineer

.......... 4

- 2ok,

h 63 {?1
David R. Gi no.#1gsl %
ﬂVl_ . 1U§ . _ . CERTRED 4
Certified Engineering Geologist %, ENGRNEEANG C 12
N

............ &
EJU:DRG:cng A ,,/
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l L i
( approximately 70% gravel ond 30% sand and silt
4 A | i
B ! rock is generally less than two inches in digmeter i
iR some small cobbles at 13 feet i
15—i il \ _
I o211 73 w70 34 ol N |
4 (_ .
= N pec gravel between 22 ond 24 feet B
] AL .
25— 14} =
i =g ottempted to sample ot 25 and 30 feet but .
: encountered refusal in grovel
30_ ..... BB (Contmuee‘ onnextpqge) .......
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o DATE: 11/95
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CACHE CREEK AGGREGATES




less than 10% silt and clay

ol e | £ oo | ws o | BORING NUMBER: D2 DRILL RIG/METHOD: )
E%\ w £ ~ %éf s nw 4 e DATE DRILLED: 10/23/95 MOBILE B-81/8-INCH
ik < E% g >_"_’ QE = ] %3 LOGGED BY: EU HOLLOW STEM AUGERS
as || %3 2 |- iogE o &
@ @ o 28 © SOIL DESCRIPTION AND REMARKS
(continued from previous page)
30+ ‘Brown, moist, moderately dense to dense, sandy gravel 7
4 pea gravel between 32 and 34 feet 1
7 moisture incregses between 30 dand 35 feet T
35 H f _
- Dz-2 85 TR i .
i 'C Brown, wet, dense, clayey dand sandy gravel R
40— i n
. E: approximately 353% to 40% sand and clay 7
y rock averages about two inches In diameter 7
A /] i -
- X == water gt 44 feet after drilling
45—u iR 1
. D2-3 |50/5" 174 | 10.3 I .
Ju&d D2-4 | 90 TR i g
] L Brown, wet, dense, sandy grovel ]
39 A i -
D2-5 [80/5" 119.4 | 13.2 28 i

{continued on next page)
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R NS o BORING NUMBER: D2 DRILL RIG/METHOD: )
E’g bl i% ~ %E E|_ % ;EQ UU': Eo DATE DRILLED: 1Q/23/95 MOBILE B-861/8-INCH
L8 %32 £ [ [Tiem|E8) B %S LOGGED BY: EU HOLLOW STEM AUGERS
e | T 53 © z=|os o] > %
i m | 9F| =3 : SOIL DESCRIPTION AND REMARKS
{continued from previous page}
60 'A " ,.-...-Br.c-);v-r;’- -V}'e't-; .d.énse.'. .s.cr}dy. gr_c;vel ................................................ .
_ D2-86 [85/9" - i
65— e ]
"ﬂ D2-7 | 90,/9" ] i
70— — _|
75 — fitite or no silt ond clay beyond 75 feet —
_u D2-8 78 - M
BO_E] L~ -
il pz-9 [50/5" i .
85 A - 7
&l p2-10 |50,/3" - i
80+ T (contmued .Of;'nexf page)
WKA NO: 3080.01
CACHE CREEK AGGREGATES

A A A DATE: 11/95

WALLACE =« KUHL & ASSOCIATES, INC. YOEO COUﬂty, Cﬂhfornf(] PLATE NO 4
GEOTECHNICAL ENGINEERING . y
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BORING NUMBER: D2 DRILL RIG/METHOD:

o — = mg &) h
o ju WE | Y | BSIED xw I DATE DRILLED: 10/23/95 MOBILE B-81/8-INCH
3 lg| a8 | o |38 2z 4R 8 iag ' /
a1 3% ¢ “lag Zal B 1E3 LOGGED BY: EU HOLLOW STEM AUGERS
as T L2 & Ee i85 loF] 2 x
@ B SF 23 © SOIL DESCRIPTION AND REMARKS
{continued from previous page)
90 —_ . B.rc;w.n’ _\;(.e.t.,. 'de-&.s.e.'- .S.G;‘l.d.y- g-r—d\;.el ................................................ .
95 -
100+
5+ — ]
10— - -]
15— - .
NOTES:
) § 1. This log depicts conditions only ot the
A L boring location, see Plate No. 2, and g
only an the dote of field exploration.
. i 2. For an explanation of the symbols used )
, | in the boring log, see Plate No. 8. -]
20—
WKA NO: 3080.01
CACHE CREEK AGGREGATES '
. . DATE: 11/95
WALLACE = EUHL & ASSOCIATES, INC. Tolo County, California PLATE NO: 4
GEOTECHNICAL ENGINEERING L : y
.




ol o Teole® o BORING NUMBER: D3 DRILL RIG/METHOD:
}1_3:'5\ L g ~ | 29| 2 rif ¢ o DATE DRILLED: 16/24/95 MOBILE B-61/8-INCH
o8 |Z 33| 2 | =08l E0) 21493 LOGGED BY: EU HOLLOW STEM AUGERS
a= x| %32 5 b=l oz loF| 2 |
3 | z |3 G
@ = 8 SOTL DESCRIPTION AND REMARKS
00— ——
ML Brown, dry, sandy silt with gravel
) oM §§] Brown, dry, moderately dense teo dense, sondy gravel ]
4 ’E-
- (~ approximately 80% gravel and 20% sand and silt
| =jeh
| 1 ft_
10““ S moisture increcses ot 10 feet
4 D3-1 57 Wi
vt ) {:_
154 i
l] small cobbles between 15 and 25 feet
18 032 | =80 gwpen
- 1'.'-‘_':[_
- Tk -
e 8 opproximately 10% to 15% silt and clay content with depth
20 b1
.:E
4 {_
; el
{— water in sample at 25 feet
fl) 03-3 | o4 AT
i KL
=
o4 L L e,
{continued on next page)
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A DATE: 11/95
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2 . i =y Wi o BORING NUMBER: D3 DRILL RIG/METHOD:
=24 i% S| 29 ;%J_ B2 v lFe DATE BRILLED: 10/24/95 MOBILE B-61/8-INCH
oo |2 551 € “log | 29 o %S LOGGED BY: EU HOLLOW STEM AUGERS
as || £2 | 9 el BEloF] 2l
w| V=2 | Bz | 22 %)
@a |2 =9 SOIL DESCRIPTION AND REMARKS
{continued from previous page)
307 z I 8rewn, moist, moderately dense to dense, sandy gravel ]
&8 03-4 1 85 TR L .
decreasing percentoge of grovel betwesn 30 ond 35 feet
35~u — -
_l&ll 03-5 {50/5" TR _

40—
_u D3-6

6C 1123.21 12.7

45—
_m D3-7 82

.g—f water gt 35.5 feet ofter drilling

Brown, wet, dense, silty coarse sand with some small gravet

Brown, wet, dense, sandy gravel
GM n
et
S approximately 10% silt and cloy
i %
ni
-
A
Brown, wet, dense, fine to coarse sand with silt
{continued on next page)

WALLACE -~ EUHL & ASSOCIATES, INC.
GRQTBECHNICAL ENGINEERING
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CACHE CREEK AGGREGATES
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ol e | B e wl o BORING NUMBER: D3 DRILL RIG/METHOD: h
Toold| gl X T ESISc |20l v P DATE DRILLED: 10,/24/95 MOBILE B-61/8-INCH
oo &2 n S EZ Tl @ 1ES
e |5 2= = Wil | =gt B g9 LOGGED BY: EU HOLLOW STEM AUGERS
oo | <2 & | Ze 8= JoFE| 2 i

G vz o | Bz 23 @ SOIL DESCRIPTION AND REMARKS

m
O
{continued from previous puge)

50— o e 4 he h e e N e e e e e e e e e e ea s ek ke r e e e e e aaeaaaeaes —

63—
__u D3-8 | 38

757
_ﬂ D3-9 | 100

85—
_B D3-10 |67 /10"

TR

Brown, wet, dense, fine to coarse sand with siit

Brown, wet, dense, sandy gravel

{continued en next page)

WALLACE « EUHL & ASSOCIATES, INC.
GEOTECHNICAL ENGINBERING

WKA NO: 3080.01
DATE: 1/95
PLATE NO: 5

CACHE CREEK AGGREGATES

Yolo County, California




159483

€ = MOMITORING WELL LOCATIONS
160 = EXPECTED AVERAGE HIGH GROUNDWATER ELEVATION
{150) = EXPECTED AVERAGE LOW GROUNDWATER ELEVATION
e = GROUNDWATER FLOW DIRECTION
NGTE:

/ BASE MAP ADAPTED FROM A CAD DRAWING
PREPARED BY CUMMINGHAM EMGINEERING.

SCALE N FEET

, T WKANO: 3080.05
WALLACE ' KUHL & ASSOCIATES | orawn oy . GRANITE, CAPAY
INCORPORATED DATE: §6/01
CHECKED BY: . .
Gegtechnical Cansultants / Construction Testing KMB Yolo County, Celifornia PLATENG: 2




159¢63

[ 20 406 G600 8O0 100D
SCALE IN FEET

4 = MOMITORING WELL LOCATIONS

a( = R.C. COLLETY SO0 BORING
LOCATION (AFPROXIMATE)

® = Granite boring 2000
@ = Granile horing 1999
NOTE:

BASE MAP ADAPTED FROM A CAD DRAWING
PREPARED BY CUNNINGHAM ENGINEERING.

WALLACE : KUHL & ASSOCIATES

INCORPORATEDR

Geotechnical Consuftants / Censtruction Testing

DRAWN BY.
CHECKED BY: KMB

GRANITE, CAPAY

Yelo County, California

WW

WEKA NO: 3080.05
DATE: 6/01 .
PLATENO: 3




4 D 400 GGG B0 1000

SCALE IN FEETY

CACHE CREEK

e

WALLACE = KUHL
& ASSOCTIATES, INC.

OEQTBCHNICAL ENGINEERING

.

GROLOGIC & BNVIRONMENTAL SERVICES

DRAWN BY:
CHECKED BY:

HLA
Ey

CACHE CREEK AGGREGATES

Yolo County, California

TEST BORING LOCATION PLAN

WKA NO: 3680.01
DATE: 11/95
PLATE NO: 2




ol one | B || W o BORING NUMBER: D3 DRILL RIG/METHOD: )
e e N - - T R DATE DRILLED: 10/24/95 MOBILE B-61/8-INCH
he % =z 0z |7 i | =9 9 | &9 LOGGED BY: EU MOLLOW STEM AUGERS
o= % 52 9 jgEjoklor| Yk -
& | CF| =3 SOIL DESCRIPTION AND REMARKS
{continued from previous page)

Brown, wet, dense, sandy gravei

T

©
O
o
(e}
(81}
@
E
T
H

D3-1t

100 § o
. ~u D3-12 | 85/9" (R

105 =
150 — — —
15— — -]
i NOTES:
] i 1. This log depicts conditions only at the
. L bering location, see Plote No. 2, and A
only on the date of field exploration.
i - 2.For on explanation of the symbols used |
EZO— | in the boring log, see Plate No. 8. _
WKA NO: 3080.01
CACHE CREEK AGGREGATES
DATE: 11/95
Yolo County, California
WALLACE « EUHL & ASSOCIATES, INC. ’ .
GEOTECHNICAL ENGINEERING PLATE NO: 5 )
.




BORING NUMBER: D4 DRILL RIG/METHOD:

ol we | £ |op e 9
ﬁ%‘ b P > :238 EE_? g 0 T DATE ORILLED: 10/25/95 MOBILE B-61/8-INCH
&é % E% = N Do Eg @ %9 LOGGED BY: EU HOLLOW STEM AUGERS
AR I 5
o 8 SOIL DESCRIPTION AND REMARKS
G ML Brown, dry, sondy silt with gravel
g oM iE1e Brown, dry, moderately dense to dense, sandy graovel
. mhs
5] i
E gravel is generally less thon two inches in diameter
- small cobbles at 6 feet
10— Rl
: approximately 25% sand and silt

15
_M D4-1 | 84

20
_u D4-2 | 61 180

25—
_ﬂ D4-3 |80/10"

8.7

R

Brown, moeist, moderately dense to dense, fine to coarse sund with
small gravel

web at 25 feet

fBrown, wel, dense, sandy grovel
water at 28 feet after driliing

{continued on next page)

WALLACE « EUHL & ASSOCIATES, INC.

GEOTECHNICAL ENGINBERING

CACHE CREEK AGGREGATES

WKA NO: 3080.0
DATE: 11/95

Yolo County, Californig
- PLATE NO: 6




vl |2 e e o BORING NUMBER: D4 DRILL RIG/METHOD: )
EE’.E Lud T *Jj., %8 i-:—)l—z-' xe 0 Ee DATE DRILLED: 10/25/95 MOBILE B-81/8-INCH
Le S| 23] 2 Y| e@lE0l 2% LOGGED BY: EU | HOLLOW STEM AUGERS
5% x| &2 S |&g5l8% oF & :
o o 28 SC0IL DESCRIPTION AND REMARKS
{continued from previous page)
30— B U —
i Brown, wet, dense, sandy gravel
(M8 p4-4 |50/9” GM J
35 ]
“B D4-5 | 80 - |
40— ]
'ﬂ D4-6 | 55 |
45—B _ ]
1\l pa-7 | 70/9" i
) y Brown, meist, hard, silty clay o
B cL - _
50 cH
'IE D4-8 | 50 TR / i }
- / — =
55— %— small gravel at 55 feet —
_B 04-9 | 19 % ] |
J /NS -
o I L 7\ I thin, send Jenses. ot 60 Feet ..o |
. (continued on next page)

WALLACE - KUHI, & ASSOCIATES, INC.
GEQTECHNICAL ENGINEERING

L

WKA NO: 3080.01
DATE: 1/95
PLATE NO: 8

CACHE CREEK AGGREGATES
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=] e | Wi BORING NUMBER: D4 DRILL RIG/METHOD:
X L =i oo o
E%“ W i% ~ %é{ 21— e 8 ';E@ DATE DRILLED: 10/25/95 MOBILE B-81/8-INCH
6812132 2 |- ed £2 859 LOGGED BY: EU HOLLOW STEM AUGERS
[ n= o] o o Q = [V
@ A | OF 2§ © SOIL DESCRIPTION AND REMARKS
_ (continued from previous poge)
60— CL/ //Q—Brown e dsaltyc an ................................................... ]
_] D4-10| 38 | 96.8 | 26.4 CH i |
55 - \— sandy clay at 65 feet -t
—l] D4-1| 44 _ _ i i
varying percentages of silt ond sond in
F 70— — clay from 60 to 80 fest —
_u D4-12| 60 : 7\ }
75— = .
"i 24-13| 59 )
80— — 1
mu N _
D4-141 70 : o Ct Brown, wet, dense, sandy gravel with interbedded sand lenses
i eiit '
85 y TeH— -
Jd pa-15| 76 AL 4
, ":(‘_ J
=i
aag— 0 e iR S e e e e e e -
(cantinued on next poge)

WKA NO: 3080.01

A DATE: 11/95
Yole County, Californic

WALLACE » EUHL & ASS0 TES, INC. .

? GEOTECHNICAL E;GIN;:E;IB?G PLATE NO 6 .

CACHE CREEK AGGREGATES




*\

el Ho e | wl o BORING NUMBER: D4 " DRILL RIG/METHOD:
Io W ol S 129|352 182 9 Te DATE DRILLED: 10/25/95 MOBILE B-61/8-INCH
oy & =2 2 “lwag|Ee| ® &S LOGGED BY: EU HOLLOW STEM AUGERS
[ P = Ll . < 73
as |x| &2 S |Z= |8z jo~1 2 &
v B | 2% | =3 _ SOIL DESCRIPTION AND REMARKS
(continued from previous page)

90 ﬂ ‘Brown, wel, dense, sondy grovel with interbedded sond lemses 7

N D4-16 67 N
95+ some large diometer rock between 90 and 100 feet T
100
105 — ]
110 — — ]
115 — ]

NOTES:
| ] 1. This Io? depicts conditions only at the
N L boring location, see Plate No. 2, and o
enly an the date of field exploration.

I i 2. For on explanation of the symbols used i
120 - in the boring leg, see Plats No. 8. ]

WKA NO: 3080.01

DATE: 11/95
Yelo County, California

WALLACE « KUHL & ASSOCIATES, INC. .
GEOTECHNICAL ENGINEERING PLATE NO: & )

CACHE CREEK AGGREGATES




ol e | B len | W o BCRING NUMBER; D5 DRILL RIG/METHOD:
E%“ ! i > %8 B o ¢ 2o DATE DRILLED: 10/27/95 MOBILE 8-61/8-INCH
e S 23| £ |l eu g8 (%9 LOGGED BY: EU HOLLOW STEM AUGERS
o 1= =2 & lxelgz|oF) - x
@ | B9F | 29 SCIL DESCRIPTION AND REMARKS
0 ML Brown, dry, sandy silt
5 oM T Brmé\mﬁ, dry, moderately dense to dense, sandy gravel with interbedded
T5 sand tayers

7 KN ‘

_ AL

i iprash

=)

10— & ik

- -

i it
15— ikl moist ot 15 feet

‘ﬂ DS-1 | 29 el

7 . Jffjt* . gravel diameter is generdly two to three inches
ZO“—B ‘:—— increase in molisture at 20 feet

o D5-2 | 98 Hr :; L

4 E-

] skl

] 1AL
25— b [W soil wet at 25 feet

_2 D5-3 | 53 |19.3| 1.4 it

- i -
o= | 1 e THEL U PR R DU PPPUS PP

' {continued on next poge)

WKA NO: 3080.0t

A o DATE: 11/95
WALLACE « EUHL & ASSOCIATES, INC. Yolo COUI’I’E)/, Californic PLATE NO: 7

GREOTECHNICAL ENGINEBERING

CACHE CREEK AGGREGATES

.




{continued on next page)

' vl e | w o BORING NUMBER: D5 DRILL RIG/METHOD: )
T ﬁé S| Z8 | 2 =y 2 e DATE DRILLED: 10/27/95 MOBILE §-51/8-INCH
L & 2= 2 |- pE =g @ 1%S LOGGED BY: EU HOLLOW STEM AUGERS
o= | 52 g k- | o | OF ®
@ o 28 SOIL DESCRIPTION AND REMARKS
{continied from previous paoge)
30— I Brown, moist, moderately dense to dense, sandy gravel with inierbedded |
N D5-4 {50/5" Lk, sand layers ]l
4 (,., i
o . larger dicmeter rock between 30 and 45 feet |
35~u AT ]
| D5-5 | 50/3" {2 .
i approximately 10% cloy in gravel deeper than 35 feet
4G—B T ]
|48 D5-6 |50/8" : f- N
] iy I
45— S -
”B 05-7 | 70 TR S
50— - ]
‘ﬂ 05-8 | 55 |120.4] 10.8 ]
55— - 7
_2 L cobbles between 55 and 60 feet -
p&-9 84
60— I U PO PP -

.

WALLACE ~ KUHL & ASSOCIATES, INC.
GROTECHNICAL ENGINEERING

| WKA NO: 3080.01
| DATE: N/95
PLATE NO: 7

CACHE CREEK AGGREGATES

Yolo County, California




~

£S5 -

—u 05-11| 84
70—

_205-12 67
75~

”u 05-13| 88

80—
_B D5-14| 73

el e | 2 | Eo ﬁg o BORING _NUMBER: D5 DRILL RIG/METHOD:
Eo|ul ZE | S 2950 B2 v | o DATE DRILLED: 10/27/95 MOBILE B-61/8-INCH
o® o O w S5 bz T (1 o) o )
ARCIES B> B I T s O R LOGGED B8Y: £U HOLLOW STEM AUGERS
== sz | S g |gk |0 7B
® | 9% | =8 SOIL DESCRIPTION AND REMARKS
(continued from previcus page)
60 ‘Brown, moist, moderately dense to dense; sondy gravel with interbedded |
- D5-10 | 68/97 sand layers |

Mottled grey and brown, wet, dense, clayey sand

cL/
CH

Brown, wet, hard to very hard, silty clay

NOTES:

1. This log depicts conditions only ot the
boring location, see Plate No. 2, and
onty on the date of field exp!omtlon

2. For an explanation of the symbols used
in the baring log, see Plate No. 8.

GEOTECHNICAL ENGINBERING
.

WALLACE » KUHL & ASSOCIATES, INC.

WKA NO: 3080.01
DATE: 1/95
PLATE NO: 7

CACHE CREEK AGGREGATES
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS SYMBoLs| CODE TYPICAL NAMES
2y 2 : ; i
GW RERR SR Well graded gravels or gravel - sand mixtures, little or no fines
GRAVELS T R
L GP Poorly graded gravels or gravel - sond mixtures, little or no fines
g g {More than 1/2 of
D i coarse froction > GM Silty gravels, gravel - sand - silt mixtures
2.8 no. 4 sieve size)
ZN0 GC Ciayey gravels, gravel -~ sand - clay mixtures
<
% é § SW Well graded sands or gravelly sands, little or no fines
o ; . SANDS
c 2 SP Poorly graded sonds or graveily sands, little or no fines
% £ i {More than 1/2 of d
o coarse fraction < SM Silty sands, sond - silt mixtures
no. 4 sieve size)
SC Clayey sands, sand - clay mixtures
ML Inerganic silts and very fine sands, rock flour, sifty or clayey
SILTS & CLAYS fine sands or clayey silts with slight plasticity
w BT Inorganic clays of low to medium plasticity, gravelly clays,
o e CL : - ’
S e B sandy clays, sity clays, lean clays
7 LL < 50
oo & oL Organic silts and organic silty clays of low plasticity
z -6
2s5o ':':'j’i':': Inorgaenic siits, micaceous or diatornaceous fine sandy
e 22 MH SR T B B A ils. elostic siit
G5 N GTLTS & CLAYS i1, or silty sails, elostic siits
W v g . . .
é 2 S CH Inorganic clays of high plasticity, fat clays
LL > 50 TITANSIY COrganic clays of medium to high plasticity, erganic
o INITIINY silty clays, organic sits
HIGHLY ORGANIC SOILS Pt Peat and other highly organic sciis

OTHER SYMBOLS GRAIN SIZE CLASSIFICATION

Laboratory Tests

. 1 CLASSIFICATION RANGE OF GRAIN SIZES
B - Drl\'je SGmpEe 2“1/2 OD U.5. Standard Grain Size
Califorma sampler Sieve size in Milimeters
. BOULDERS Above 127 Above 305
D = Drive Sample: no recovery
COBBLES 127 to 3 305 lo 76.2
*zr: = Initial Water Level GRAVEL 3" to No. 4 76.2 to 4.76
f . coarse (o) 3" ko 3/4" 76.2 to 121
!_ = Final Water Level fina {f) 3/4" to No. 4 18.1 te 4.76
— — — = Estimated or gradational SAND No. 4 to o, 200 | 478 to 0.074
1 ' coarse (o} No. 4 to Ne. 10 4.76 to 2.00
mG‘temGl Ch@nge “ne m‘;dium {m) Na. 10 to No. 40 2.00 to 0.420
p— Observed mqterial change ;me fine {f} No. 40 to No. 200{ 0.420 to £.074
SILT & CLAY Below Mo. 200 Below 0.074

CONSISTENCY CLASSIFICATION

FI = Flasticity Index
COHESIVE SOILS GRANULAR SOILS
EI = EXpCEE’]SiOﬂ Iﬂde,\: Description Blows/ft." Description Blows/ft.”
UCC = Unconfined Compression Test very Soft <3 very Loose <
Soft 3-5 Loose 5-15
TR = Triaxial Compression Test Medium (firm) B- 10 Madium Derse 15 - 40
GR = Gradational Anclysis (Sieve) stire A- Dense 4165
i . Very SHFf 21 - 40 Very Oense > 65
CON = Consohdation Test e s 10 o

WKA NO: 3080.01
DATE: 11/95
PLATE NO: 8

CACHE CREEK AGGREGATES

WALLACE -~ KUHL & ASSOCIATES, INC. Yolo County, Cdlifornig

GBOTECHNICAL ENGINEERING
\GBDLOGIC & BENYIRONMENTAL SERVICES
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APPENDIX
GENERAL INFORMATION

The performance of a geotechnical engineering investigation for the proposed Cache
Creek Aggregates mining operation was authorized by Mr. Ben Adamo on October 13,
1995. Authorization was for an investigation as described in our proposal letter dated
October 11, 1995 sent to our client, R.C. Collet, Inc. whose mailing address is P.O. Box
1965, Woodland, California 95776-1965; telephone (916) 662-9383. In performing this
investigation, we made reference to a 1" = 200" topographic map of the site prepared by
Cunningham Engineering.

FIELD EXPLORATION

Test borings were accomplished on October 20 through October 27, 1995, utilizing a
Mobile B-61 truck-mounted drill rig. At the locations indicated on Plate No. 2, five test
borings were drilled to a maximum depth of about 100 feet using eight-inch diameter
hollow stem augers. At various intervals, relatively undisturbed soil samples were
recovered with a 2V-inch O.D. 2-inch I.D. California sampler driven by a 140 pound
hammer freely falling 30 inches. The number of blows of the hammer required to drive
the 18-inch long sampler each 6-inch interval was recorded with the sum of the blows
required to drive the sampler the lower 12-inch interval, or portion thereof, being
designated the penetration resistance or "blow count" for that particular drive.

The samples were retained in 2-inch diameter by 6-inch long thin-walled brass tubes
contained within the sampler. Immediately after recovery, the soils in the tubes were
visually classified by the field engineer and the ends of the tubes were sealed to preserve
the natural moisture contents. All samples were taken to our laboratory for soil
classification and selection of samples for testing. The Logs of Test Borings, Plates No.
3 through 7 contain descriptions of the soils encountered in each boring. A Boring
Legend explaining the Unified Soif Classification System and the symbols used on the
logs is contained in Plate No. 8.

LABORATORY TESTING

Selected undisturbed samples of the soils were tested to determine dry unit weight (ASTM
D2937), natural moisture content (ASTM D2216) and shear strength parameters from
triaxial compression testing (ASTM D4767). The results of the moisture/density tests are
included on the boring logs at the depth each sample was obtained. Resuits of triaxial
compression tests are contained on Plates No. Al through AS.
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