MONITORING SYSTEM
EVALUATION AND
CORRECTIVE ACTION
EFFECTIVENESS

Yuba-Sutter Disposal, Inc. Landfill, Yuba County,
California

Submitted To: Recology Yuba-Sutter
3001 North Levee Road
Marysville, CA 95901

Submitted By: Golder Associates Inc.
425 Lakeside Drive
Sunnyvale, CA 94085 USA

Distribution:
(1) Copy Todd Del Frate, RWQCB Central Valley Region

(1) Copy Stephanie Kendall, Yuba County Health Department
(1) Copy Amy Dietz, Recology
(1) Copy Bryan Clarkson, Recology Environmental Solutions Inc.
(1) Copy Maggie Johnson, Recology Yuba-Sutter
(1) Copy Golder Associates Inc.
July 29, 2011 Project No. 053-7442-11
A world of
capabilities 4
delivered locally ¥ GOldﬁl‘
Associates

Golder, Goider Associates and the GA globe design are trademarks of Golder Associates Corporation



July 2011

Project No. 053-7442-11

MONITORING SYSTEM EVALUATION

AND CORRECTIVE ACTION
EFFECTIVENESS

Yuba-Sutter Disposal, Inc. Landfill, Yuba County, California

Prepared for:

Recology Yuba-Sutter
3001 North Levee Road
Marysville, CA 95901

Prepared by:

Golder Associates Inc.
425 L akeside Drive
Sunnyvale, CA 94085

GOLDER ASSOCIATES INC.

Kris H. Johnson, C.E.G. 1763
Senior Consultant

RWQCB Menitoring and CA Evaluation Report July 2011.docx

e =1
A

% Golder
Associates



Month Year i Project No.

Table of Contents

1.0 LFG EXTRACTION WELL INSTALLATION REPORT FORLF-3 .....oooiiiiiieece e 1

2.0 MaNITERING: SYSTFEMIEVALUATION S cn s S . b e e i 1
2.1 Responses to RWQCB QUESHIONS .......oouuiiiiiiiiiee ittt 1
2.2 ReguiEtonVER Squina M S SRS 8 M S 8 e it 00 e i o st e L b 2
2.3 Landfill Groundwater Monitoring SYStem ..ot 3
24 B e Y O O T o e s o i, S0 s 42 o o - <R e B 8 TS W et 3
25 Groundwater Monitoring Well Evaluations .............coooiiiiiiiiiiie e 3

3.0 EFFECTIVENESS OF LF-1 AND LF-2 CORRECTIVE ACTION MEASURES .............ccccovvee 7
3.1 morganiciRarametersin GrountiWateis: st s obiiie. b R s oot o iesi i o S et B el 7
3.2 O s N O] Ty G A Ol O |18 e e i ot LT o LT I 10
3.3 Evaluation of Corrective ACHIONS .......ooo i s 15

List of Tables

Table 1 Monitoring Well Screen Evaluations

Table 2 Recent VOC Results for LF-1 Corrective Action Wells

Table 3 Recent VOC Results for LF-2 Corrective Action Wells

Table 4 Recent VOC Results in Corrective Action Well MW-10

List of Figures

Figure 1 Site Location

Figure 2 Groundwater Elevation Contour Map
Figure 3 Geologic Cross Section A-A’

Figure 4 Geologic Cross Section B-B’

List of Appendices

Appendix A Monitoring Well Boring Logs
Appendix B Monitoring Well Hydrographs

_! Golder
RWQCB Monitoring and CA Evaluation Report July 2011.docx ASSOCIateS



July 2011 1 Project No. 053-7442-11

This report provides information requested by the Central Valley Regional Water Quality Control Board
(RWQCB) by letter dated April 14, 2011." The RWQCB requested the following items:

(1) alandfill gas (LFG) extraction well installation report for LF-3 (previously submitted by Recology),

(2) an evaluation of all background, detection, and corrective action monitoring wells certifying the
monitoring systems meet the intent of 40 CFR, Part 258, Subpart E and Title 27, §20415, and

(3) a summary of the effectiveness of corrective action measures of LF-1 and LF-2 and whether
additional corrective action is required to eliminate detected VOCs in groundwater.

Each of the three requested items is discussed below in the following three numbered sections. .

The Yuba-Sutter Disposal, Inc. (YSDI) Landfill is a 160-acre facility located in Yuba County, northeast of
the City of Marysville (Figure 1). The landfill is comprised of three areas: the South Area (LF-1), the
Peach Orchard (LF-2), and the North Area (LF-3) (Figure 2). Area LF-1 ceased accepting waste in 1984
and was closed in accordance with the regulations that existed at that time. The final cover for LF-2 was
completed in 1995. Area LF-3 ceased accepting waste in 1996, and the final cover was completed in
October 1997. In addition, the YSDA landfill (not associated with the YSDI facility) is located adjacent to
the southwest boundary of LF-1; there is no separation of refuse between the two sites, restricting
monitoring along that boundary.

1.0 LFG EXTRACTION WELL INSTALLATION REPORT FOR LF-3

The LFG extraction well installation report for the LF-2 area was transmitted to the RWQCB on April 27,
2011. The LF-3 LFG extraction system includes 15 new LFG extraction wells, four leachate sumps, four
formerly passive LFG extraction trenches, and six formerly passive LFG vents. The LF-3 system was
connected to the existing LFG flare that has been running the LF-1 perimeter LFG extraction wells (PEW-
1 through PEW-22) and the LF-2 LFG extraction system (EW-1 through EW-21). The YSDI landfill gas
extraction well locations are shown on Figure 2.

2.0 MONITORING SYSTEM EVALUATION

The following presents the monitoring system evaluation. The initial part of the discussion below presents
a summary of the RWQCB questions, followed by, the regulatory requirements from 40 CFR, Part 258,
Subpart E and Title 27, §20415, and a site-specific monitoring system evaluation.

2.1 Responses to RWQCB Questions

The evaluation shows that the monitoring system meets the intent of 40CFR, Part 258, Subpart E and
Title 27, §20415, and answers the RWQCB questions from the April 14, 2011 letter as summarized
below:

B The monitoring well screens are often set below the measured groundwater elevations,
because the first-encountered groundwater is confined beneath a clay layer.

B The groundwater samples obtained from the wells are from the confined water-bearing
zone that was first encountered during well installation. Therefore the groundwater
samples are representative of first-encountered groundwater quality

B Groundwater elevations are measured above the top of the well screen intervals,
because the wells monitor groundwater that is confined beneath a clay layer and the

L RWQCB, April 14, 2011, Notice of Violation, Review of 2010 Second Semiannual and Annual Monitoring Report, Yuba-Sutter
Disposal, Inc. Landfill, Yuba County.
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water levels measured in the wells are piezometric heads in the aquifer that underlies the
confining bed.

B No monitoring wells were installed in 2001 (as stated in the RWQCB letter), however,
four wells were installed in 2002 (MW-11, MW-12, MW-13, and PZ-14). These wells
were appropriately screened in the uppermost aquifer, which is confined. There is no
water-table (unconfined) groundwater conditions at the site, therefore, the wells were not
screened across the water table. Three of the four wells installed in 2002 have water
levels that are mostly within the screened interval and only two to three times over the
past nine years have the water levels occurred above the well screens and into the well
sand-pack interval. The fourth well has had water levels mostly within the well sand-pack
interval.

B The groundwater monitoring system has been designed by a registered civil engineer
and/or geologist and was previously evaluated, as indicated in the Information Sheet for
WDR R5-2003-0093.% The monitoring system is certified by the undersigned professional
geologist.

2.2 Regulatory Requirements
The RWQCB letter states:

40 CFR, Part 258, Subpart E., states in part: Proper selection of the vertical sampling interval is
necessary to ensure that the monitoring system is capable of detecting a release from the
MSWLF unit.

Please note however, this statement is not from the cited regulation. Rather, the statement is from the
RCRA Ground-Water Monitoring: Draft Technical Guidance (November 1992). 40 CFR 258, Subpart E
states the following:

§ 258.51 Ground-water monitoring systems. (a) A ground-wafter monitoring system must be
installed that consists of a sufficient number of wells, installed at appropriate locations and
depths, to yield ground-water samples from the uppermost aquifer...

The definitions in 40 CFR, Part 258 for aquifer and uppermost aquifer are:

Aquifer means a geological formation, group of formations, or portion of a formation capable of
yielding significant quantities of ground water to wells or springs.

Uppermost aquifer means the geologic formation nearest the natural ground surface that is an
aquifer, as well as, lower aquifers that are hydraulically interconnected with this aquifer within the
facility’s property boundary.

Title 27 §20415 (b) (1) states:
(B) For DMP—for a detection monitoring program under §20420:
1. a sufficient number of Monitoring Points (as defined in §20164) installed at appropriate
locations and depths to yield ground water samples from the uppermost aquifer that represent the

quality of ground water passing the Point of Compliance and to allow for the detection of a
release from the Unit; ...

? Einarson, Fowler & Watson February 27, 1998, Evaluation of Groundwater Monitoring Network and Corrective Action
Effectiveness, Yuba-Sutter Disposal, Inc. Landfill.
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5. Monitoring Point locations and depths that include the zone(s) of highest hydraulic conductivity
in each ground water body monitored pursuant to this subsection.

2.3 Landfill Groundwater Monitoring System
As specified in MRP No. R5-2003-0093, the landfill has 13 groundwater monitoring wells (Figure 2);

three background wells (MW-5, MW-6, and MW-7),

two detection monitoring wells (MW-9 and MW-13),

three LF-3 corrective action wells (MW-8, MW-11, and MW-12), and

B five LF-1/LF-2 corrective action wells (MW-1, MW-2, MW-3, MW-4, and MW-10).

Boring logs and well construction details for each monitoring well are attached to this letter (Appendix A).
Geologic sections showing the monitoring well screen and sand pack intervals, geologic units, first
encountered groundwater, static groundwater, and approximate base of the landfill are presented on
Figures 3 and 4. Hydrographs showing historical groundwater elevations, well screen intervals, and sand
pack intervals are presented in Appendix B.

2.4 Site Hydrogeology
The YSDI Landfill is typically underlain by three geologic units:

H an upper sand layer,
B a middle clay/silt layer, and
B a deeper sequence of interbedded clay, silt, sand, and gravel.

These sediments are flat-lying, deposited by alluvial processes. Groundwater has been found in the
deeper interbedded sequence, underlying the clay/silt layer, which acts as a confining layer to the
underlying water-bearing sediments. The uppermost sand layers within the interbedded sequence have
water seasonally. The deeper sands are saturated and confined. The sand and gravel layers are
lenticular to sheet-like in shape. The sand layers are interconnected either locally or on a regional scale.

The water-bearing zone monitored by each groundwater monitoring well underlies the confining clay/silt
layer and consists of sand and silty to clayey sands and gravels. The saturated sands occur at an
elevation below approximately 55 feet, MSL, and the initial groundwater encountered in the boring for
each well subsequently rose under piezometric head approximately 5 to 10 feet following well installation.

2.5 Groundwater Monitoring Well Evaluations

The following summarizes the subsurface materials encountered in each monitoring well borehole, well
construction, and subsequent groundwater levels for each monitoring well. See boring logs and well
hydrographs in Appendix A and B, respectively. The well screen intervals, sand pack, and water levels
are summarized on Table 1, below.

2.5.1 Monitoring Well MW-1

The boring for well MW-1 was drilled through 22 feet of silty to sandy clay (middle clay layer). Apparently,
the upper sand layer was absent or not recognized. Underlying the clay layer was sandy clay to gravelly
clay (interbedded sequence). Groundwater was first encountered within the interbedded sequence at a
depth of 32 feet (42 feet, MSL). The well was constructed with 10 feet of well screens within the
interbedded sequence to a depth of 39 feet (36 to 46 feet, MSL). The sand pack extends up to the base
of the middle clay layer at a depth of 20 feet (54 feet, MSL). After well construction, the piezometric water
level rose to a depth of approximately 23 feet (51 feet, MSL). The groundwater level in well MW-1 has
fluctuated between 50 to 56 feet, MSL, which is mostly within the sand pack interval of the well.

yals
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2.5.2 Monitoring Well MW-2

The boring for well MW-2 was drilled through 10 feet of gravelly silty sand (upper sand layer), followed by
silty clay to gravelly clay from 10 to 26 feet (middle clay layer). Underlying the clay layer was gravelly
sandy clay to clayey gravel (interbedded sequence). Groundwater was first encountered within the
gravelly layer and the well was constructed with 5 feet of well screens within the gravelly layer (46 to 51
feet, MSL). The piezometric water level in MW-2 rose to a depth of approximately 25 feet (53 feet, MSL)
following well construction. The groundwater level in well MW-2 has fluctuated between 52 and 58 feet,
MSL, which is slightly above the well screens.

2.5.3 Monitoring Well MW-3

The boring for well MW-3 was drilled through 12 feet of fill and sandy silt (upper sand layer), followed by
clayey silt and silty clay from 12 to 20 feet (middle clay layer). The interbedded sequence underlying the
clay consists of 20 feet of silty sand and gravelly sand. Groundwater was first encountered within the
interbedded sequence at a depth of 27 feet (55 feet, MSL). The well was constructed with 6 feet of well
screens to a depth of 35 feet (50 to 56 feet, MSL). The piezometric water level in well MW-3 rose to a
depth of 26 feet (59 feet, MSL) following well construction. The groundwater level in well MW-3 has
ranged from 55 to 62 feet, MSL, which is mostly within the well screen or sand pack interval.

2.5.4 Monitoring Well MW-4

The boring for well MW-4 was drilled through 20 feet of sandy silt and sand (upper sand layer), followed
by sandy silt and clay from 20 to 37 feet (middle clay layer). Silty sand was encountered below the
silt/clay layer. Groundwater was first encountered at 29 feet, within the silt/clay layer. The well was
constructed with 10 feet of screen from 28.5 to 39.5 feet (46 to 56 feet, MSL). The piezometric water
level in well MW-4 rose to a depth of 25 feet (59 feet, MSL) following well construction. The groundwater
level in well MW-4 has ranged from 56 to 67 feet, MSL, which is within the well screens during the dry
season of each year.

2.5.5 Monitoring Well MW-5

The boring for well MW-5 was drilled through the upper sand and middle clay layers and encountered the
interbedded sequence at a depth of 23 feet. Groundwater was first encountered at the top of the
interbedded sequence. The well was constructed with 20 feet of screen from 23.5 to 33.5 feet (46 to 56
feet, MSL). The piezometric water level in well MW-5 rose to a depth of 16 feet (63 feet, MSL) following
well construction. The groundwater level has ranged from 61 to 66 feet, MSL, which is above the well
screens and sand pack.

2.5.6 Monitoring Well MW-6

The boring for well MW-6 was drilled through the upper sand and middle clay layers and encountered the
interbedded sequence at a depth of 27 feet. Groundwater was first encountered in the interbedded
sequence. The well was constructed with 20 feet of screen from 25 to 35 feet (47 to 57 feet, MSL). The
piezometric water level in well MW-6 rose to a depth of 20 feet (62 feet, MSL) following well construction.
The groundwater level has ranged from 61 to 66 feet, MSL, which is above the well screens and sand
pack.

2.5.7 Monitoring Well MW-7

The boring for well MW-7 was drilled through the upper sand and middle clay layers and encountered the
interbedded sequence at a depth of 33 feet. Groundwater was first encountered in the interbedded
sequence. The well was constructed with 10 feet of screen from 32 to 42 feet (41 to 51 feet, MSL). The
piezometric water level in well MW-7 rose to a depth of 21 feet (62 feet, MSL) following well construction.
The groundwater level has ranged from 62 to 66 feet, MSL, which is above the well screens and sand
pack.

g
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2.5.8 Monitoring Well MW-8

The boring for well MW-8 was drilled through 13 feet of the upper sand and 15 feet of the middle clay
layer and encountered the interbedded sequence at a depth of 28 feet. Groundwater was first
encountered in the interbedded sequence. The well was constructed with 10 feet of screen from 27 to 37
feet (48 to 58 feet, MSL). The piezometric water level in well MW-8 rose to a depth of 25 feet (60 feet,
MSL) following well construction. The groundwater level has ranged from 60 to 66 feet, MSL, which is
seasonally within the well sand pack interval.

2.5.9 Monitoring Well MW-9

The boring for well MW-9 was drilled through 8 feet of the upper sand and 19 feet of the middle clay layer
and encountered the interbedded sequence at a depth of 27 feet. Groundwater was first encountered in
a sand layer at 23 feet (60 feet, MSL). The well was constructed with 10 feet of screen from 26.5 to 36.5
feet (47 to 57 feet, MSL). The piezometric water level in well MW-9 dropped to below the sand layer to a
depth of 25 feet (58 feet, MSL) following well construction. The groundwater level has ranged from 58 to
64 feet, MSL, which is seasonally within the well sand pack interval.

2.5.10 Monitoring Well MW-10

The boring for well MW-10 was drilled through 12 feet of fill and refuse, followed by the upper sand and
middle clay layer, and encountered the interbedded sequence at a depth of 38 feet. Groundwater was
first encountered in the interbedded sequence at 38 feet (54 feet, MSL). The well was constructed with
10 feet of screen from 40.5 to 50.5 feet (42 to 52 feet, MSL). The piezometric water level in well MW-10
dropped to a depth of 39 feet (53 feet, MSL) following well construction. The groundwater level has
ranged from 52 to 62 feet, MSL, which is mostly within the well sand pack interval.

Well MW-10 is located along the site boundary between the YSDI landfill and the Yuba Sutter Disposal
Area (YSDA) landfill. The YSDA landfill is not related to the YSDI landfill. The presence of refuse in the
upper 12 feet of the MW-10 boring indicates that there is not unfilled land along the southwestern
boundary of the site. If there is a desire to decrease the well spacing between wells MW-1 and MW-10, a
well could be located at the southeast property corner approximately 350 feet southwest of MW-1.
However, a well at this location could show influence from the adjacent YSDA landfill and potentially
cause false-positive release indications.

2.5.11 Monitoring Well MW-11

The boring for well MW-11 was drilled through 16 feet of the upper sand layer and 10 feet of the middle
clay layer, encountering the interbedded sequence at a depth of 26 feet. Groundwater was first
encountered in the interbedded sequence at 27 feet (59 feet, MSL). The well was constructed with 10
feet of screen from 24 to 34 feet (52 to 62 feet, MSL). The water level in well MW-11 has ranged from 60
to 65 feet, MSL, which is within the well screen or sand pack interval.

2.5.12 Monitoring Well MW-12

The boring for well MW-12 was drilled through 15 feet of the upper sand layer and 10 feet of the middle
clay layer, encountering the interbedded sequence at a depth of 25 feet. Groundwater was first
encountered in the interbedded sequence at 27 feet (60 feet, MSL). The well was constructed with 10
feet of screen from 25 to 35 feet (52 to 62 feet, MSL). The water level in well MW-12 has ranged from 59
to 65 feet, MSL, which is within the well screen or sand pack interval.

2.5.13 Monitoring Well MW-13

The boring for well MW-13 was drilled through 3 feet of the upper sand layer and 8 feet of the middle clay
layer, encountering the interbedded sequence at a depth of 11 feet. Groundwater was first encountered
in the interbedded sequence at 13 feet (61 feet, MSL). The well was constructed with 10 feet of screen

Golder
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from 17 to 27 feet (47 to 57 feet, MSL). The water level in well MW-13 has ranged from 59 to 65 feet,
MSL, which is within the well sand pack interval.

2.5.14 Piezometer PZ-14

The boring for PZ-14 was drilled through 4 feet of the upper sand layer and 8 feet of the middle clay layer,
encountering the interbedded sequence at a depth of 12 feet. Groundwater was first encountered in the
interbedded sequence at 18 feet (59 feet, MSL). The well was constructed with 10 feet of screen from
14.5 to 24.5 feet (52 to 62 feet, MSL). The water level in well MW-13 has ranged from 59 to 64 feet, MSL,
which is within the well screen or sand pack interval.

2.5.15 Monitoring Well Screen Evaluation

The following table (Table 1) provides a summary of groundwater elevation compared to the monitoring
well screen and sand pack intervals.

Table 1. Monitoring Well Screen Evaluations

X First Historical
Well Screen Top of Sand Encountered Groundwater

Interval Pack Groundwater Elevation Range Groundwater Level vs. Well
Well (feet, MSL) (feet, MSL) (feet, MSL)1 {feet, MSL)* Screen Evaluation
MW-1 36-46 54 42 50 — 56 Mostly in sand pack
MW-2 46-51 51 45 52 - 58 Above well screen
MW-3 50-56 57 55 56 — 62 Mostly in well screen/sand pack
MW-4 46-56 58 54 56 - 67 Within sand pack in dry season
MW-5 46-56 58 56 61 —66 Above screen/sand pack
MW-6 47-57 59 55 61— 66 Above screen/sand pack
MW-7 41-51 55 50 62 — 66 Above screen/sand pack
MW-8 48-58 61 61 60 — 66 Within sand pack in dry season
MW-9 47-57 60 61 58 — 64 Within sand pack in dry season
MW-10 42-52 55 54 52 — 62 Mostly within sand pack
MW-11 52-62 64 59 60 — 65 Within well screen/sand pack
MW-12 52-62 65 60 59 — 65 Within well screen/sand pack
MW-13 47-57 60 61 59 — 65 Mostly within sand pack
PZ-14 52-62 65 59 50 - 64 Within screen/sand pack

1. Encountered during drilling
2. Includes water level rise due to piezometric head at well screen

While several of the monitoring wells have water levels above the wells screens or sand pack, these are
piezometric water levels resulting from confined groundwater conditions caused by the overlying confining
clay layer. The wells are properly constructed to meet the intent of 40 CFR and Title 27. Groundwater
was first encountered in each of the wells within the interbedded sequence and the well screens and sand
pack intervals were placed within the interbedded sequence. Therefore the groundwater samples
obtained from the wells are representative of first encountered groundwater quality. Groundwater
elevations have subsequently risen in many of the wells as a result of the confining nature of the overlying
middle clay layer. Note that all of the piezometric groundwater elevations in the monitoring wells are
within the depth range of the middle clay layer, deeper than the upper sand layer.

=
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The groundwater samples from the wells are obtained from the first-encountered groundwater, within the
interbedded sequence. Both 40 CFR and Title 27 require monitoring wells to yield groundwater samples
from the uppermost aquifer. The interbedded sequence that underlies the confining middle clay layer is
the uppermost aquifer underlying the landfill. Therefore, the monitoring wells are properly constructed to
meet the requirements of 40 CFR and Title 27.

If there was an unconfined aquifer underlying the landfill, then, as stated in the RCRA Ground-Water
Monitoring: Draft Technical Guidance (November 1992), “the well screen typically would be positioned so
that a portion of the well screen is in the saturated zone and a portion of the well screen is in the
unsaturated zone (i.e., the well screen straddles the water table).” Because the aquifer underlying the
landfill is confined by the middle clay layer, monitoring well screens that straddle the water table are not
possible.

3.0 EFFECTIVENESS OF LF-1 AND LF-2 CORRECTIVE ACTION MEASURES

There are five corrective action monitoring wells located adjacent to LF-1 and LF-2 (MW-1, MW-2, MW-3,
MW-4, and MW-10). Currently, there is only one VOC detected at a concentration above the method
reporting limit, 1,4-dichlorbenzene in wells MW-2 and MW-10. Of the inorganic water quality parameters,
there are concentration limit exceedances for specific conductance (SC), alkalinity, chloride, and total
dissolved solids (TDS). Note that SC and TDS are directly correlative and alkalinity is a substantial
portion of SC and TDS at the site. The following evaluations use data from representative wells to
illustrate the relationships observed in multiple wells.

The evaluation of corrective action measures presented below shows that the quality of groundwater
downgradient of LF-2 has improved and there is no need to implement additional corrective actions at LF-
2. Based on the rate of concentration decline, two of the VOCs (cis-1,2-dichloroethene and vinyl chloride)
detected in groundwater downgradient of LF-1 will fall below the method detection limit within the next two
to three years. The remaining VOCs (1,4-dichlorobenzene, 1,2-dichlorobenzene, and chlorobenzene) are
declining, but appear to fluctuate dependant on the amount of annual rainfall. Inorganic parameters
(mainly bicarbonate alkalinity and chloride) also remain above concentration limits and react to changes
in annual rainfall. Because of the remaining VOCs and inorganic parameters in groundwater
downgradient of LF-1, a recommendation is made to perform a risk assessment to evaluate whether there
are additional corrective actions that could be implemented at LF-1 to reduce the groundwater impacts.

3.1 Inorganic Parameters in Groundwater

Some of the inorganic parameter concentration fluctuations in the corrective action monitoring wells
appear to be related to the amount of seasonal rainfall.®> For example, as shown in chart 1 below, the
TDS concentration in well MW-2 moves up and down in a similar pattern as the annual rainfall. When
rainfall is higher, the TDS concentration is generally higher. Similar fluctuations are evident in other
corrective action wells.

A Browns Valley Station, California irrigation Management Information System, http://www.ipm.ucdavis.edu/
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Much of the historical TDS variation in well MW-2 appears to be a result of changes in bicarbonate
alkalinity concentrations as shown in chart 2 below. While the detail of bicarbonate fluctuations from 1993
to 2001 is missing (bicarbonate was not a routine monitoring parameter during this time period), the
subsequent concentration changes are similar to and of the same magnitude as the TDS changes.

Chart 2 - Well MW-2 Bicarbonate and Rainfall
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The increase in bicarbonate concentrations during times with elevated rainfall could be an indication that
there is increased infiltration into the landfill that results in increased landfill gas generation (carbon
dioxide is a major component of landfill gas and when it migrates away from a landfill, can result in
increased bicarbonate alkalinity in groundwater). However, the chloride concentrations in well MW-2 also
appear to be related to rainfall (see chart 3 below).

Chart 3 - Well MW-2 Chloride and Rainfall
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The chloride concentrations in groundwater are higher during years when rainfall is higher and lower
during lower rainfall years. Chloride concentrations are not related to landfill gas generation and are often
associated with leachate generation at landfills. The background wells do not show fluctuations of
inorganic constituents of the same magnitude as the corrective action wells (see chart 4 below for
background well MW-6). This indicates that the fluctuations observed in the corrective action wells are
related to the landfill and likely not other natural conditions.
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Chart 4 - Background Well MW-6 Chloride and Rainfall
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Overall, the changes in groundwater chemistry in the corrective action wells appear to be from two
potential sources: leachate and/or landfill gas. The alkalinity increases are indicative of landfill gas, while
the chloride concentrations point toward leachate as a source. Whichever is the dominant source, the
data indicate that infiltration into the landfill during wetter years could be the cause of the increased
leachate or increased landfill gas influence on groundwater, and the resulting increases in inorganic
constituents.

3.2 VOCs in Corrective Action Wells

The recent VOC detections in wells downgradient of LF-1 (MW-1 and MW-2) are similar, except the 1,4-
dichlorobenzene concentration in well MW-2 is higher (see results in table 2 below). Well MW-1 had four
trace VOC detections in the first half of 2011 (chlorobenzene, 1,4-dichlorobenzene, cis-1,2-
dichloroethene, and vinyl chloride). Well MW-2 had four trace VOC detections (chlorobenzene, 1,2-
dichlorobenzene, cis-1,2-dichloroethene, and vinyl chloride) and 1,4-dichlorobenzene above the reporting
fimit.

Table 2 - Recent VOC Results for LF-1 Corrective Action Wells

Well MW-1 MW-2
Parameter/Date unit 3/8111 6/10/11 3/8/11 6/10/11
Chlorobenzene pg/l 0.39j 0.32 0.47 | 0.38 ]
1,2-Dichlorobenzene pg/l <0.072 <0.072 0.18 <0.072
1,4-Dichlorobenzene pg/l 0.16 0.15] 1.6 1.1
cis-1,2-Dichloroethene pg/l 0.22 | 0.22 0.23 | 0.16
Vinyl chloride pg/i 0.12 | <0.12 0.24 <0.12

] - trace concentration between the reporting limit and detection limit; result is an estimate.

X E

2 Golder
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Concentrations of two of the recently detected VOCs in well MW-1 (cis-1,2-dichloroethene and vinyl
chloride) have decreased substantially over time, as shown in chart 5 below (only detected concentrations
are plotted). The 1,4-dichlorobenzene detections in well MW-1 have only been at trace concentrations.
The chlorobenzene concentrations have a peak in 2007 that subsequently reduced with time. This peak
follows the high rainfall season in 2005-2006.

Chart 5 - MW-1 Historical VOCs
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VOC concentration trends in well MW-2 are similar to those in well MW-1 (see chart 6 below of detected
VOC concentrations in well MW-2). The cis-1,2-dichloroethene and vinyl chloride concentrations have
decreased substantially, while chlorobenzene and 1,4-dichlorobenzene have peak concentrations that
appear to correlate with high rainfall years, 1997-1998 and 2005-2006. After the VOC concentrations
peak during high rainfall years, the concentrations decline.

g s

? Golder
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Chart 6 - MW-2 Historical VOCs
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Downgradient of LF-2, there were two trace VOC detections in well MW-3 in March 2011, but no VOC
detections in June 2011. No VOCs were detected in well MW-4. The recent monitoring results are
summarized in table 3 below.

Table 3 - Recent VOC Results for LF-2 Corrective Action Wells

Well MW-3 MW-4

Parameter/Date unit 3/8111 6/10/11 3/8/11 © o 6M10/M1
Chlorobenzene pg/l 0.11 <0.093 <0.093 <0.093
1,2-Dichlorobenzene pg/l <0.072 <0.072 <0.072 <0.072
1,4-Dichlorobenzene g/l 0.28 <0.062 <0.062 <0.062
cis-1,2-Dichloroethene | ug/l <0.085 <0.085 <0.085 <0.085
Vinyl chloride pg/l <0.12 <0.12 <0.12 <0.12

The two VOCs detected at trace concentrations in well MW-3 in March were chlorobenzene and 1,4-
dichlorobenzene. Over the last four years of monitoring, these are the only VOCs that have been
detected in well MW-3. Historical concentrations of chlorobenzene and 1,4-dichlorobenzene are shown in
chart 7 below (only detections are plotted). The concentrations have decreased from 5 to 10 ug/l in 1997,
to trace concentrations.

="
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The corrective actions have been effective at reducing the VOC concentrations in well MW-3 to the point
that VOCs are only detected sporadically at trace concentrations.

There have been no recent field or general water quality parameters detected above concentration limits
in well MW-4. Other than acetone, which has been sporadically detected, the last VOC detection in well
MW-4 was in 2006. The corrective actions have been effective at cleaning up groundwater at well MW-4.

Well MW-10 has one VOC detection, 1,4-dichlorobenzene (see table 4 below).

been detected in well MW-10 since 2006.

No other VOCs have

Table 4 — Recent VOC Results in Corrective Action Well MW-10

Well MwW-10
Parameter/Date unit 3/8/11 6/10/11
Chlorobenzene pg/l <0.093 <0.093
1,2-Dichlorobenzene ug/l <0.072 <0.072
1,4-Dichlorobenzene pg/l 0.57 0.65
cis-1,2-Dichloroethene | ug/! <0.085 <0.085
Vinyl chloride pa/l <0.12 <0.12

RWQCB Monitoring and CA Evaluation Report July 2011.docx
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Overall, the concentrations of 1,4-dichlorobenzene in well MW-10 have decreased over time (see chart 8
below). However, there have been two main concentration peaks that subsequently reduced with time.
These peaks correspond with the high rainfall seasons in 1997-1998 and 2005-2006, which is similar to
the 1,4-dichlorobenzene concentration peaks in wells MW-1 and MW-2.

Chart 8 - MW-10 1,4-Dichlorobenzene and Rainfall
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There are indications that the landfill gas concentration in the landfill is higher during wetter years (for
example, see chart 9 below for perimeter landfill gas extraction well PEW-12S, located in LF-1 east of
GP-7). The methane and CO, concentrations were higher during the wetter years of 2004 through 2006
and 2009 through 2011. This may be the result of the rainfall sealing off the landfill surface and confining
the gas inside the landfill or increased gas generation resulting from refuse with higher water content.
Note that PEW-12S is a landfill gas extraction well and operation of the landfill gas extraction system also
can influence the gas concentration measured in a well.

_ng—
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Chart 9 - PEW-12(S) and Ralnfall
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3.3 Evaluation of Corrective Actions

Groundwater downgradient of LF-2 no longer shows impact in well MW-4 and well MW-3, except for
intermittent, trace VOC detections in MW-3 and chloride just above the concentration limit in MW-3. The
final cover placed on LF-2 in 1995 and the ongoing landfill gas extraction appear to have been effective
corrective actions and no further corrective actions are considered necessary.

Historical VOC concentrations in groundwater downgradient of LF-1 show that the chlorinated
hydrocarbon concentrations (e.g., cis-1,2-dichloroethene and vinyl chloride) have decreased substantially
and have only been detected at trace concentrations during the last nine years (since 2002). Chart 10
below shows the historical cis-1,2-dichloroethene concentrations in LF-1 corrective action wells MW-1,
MW-2, and MW-10. Projection of the concentration trendline indicates that concentrations of cis-1,2-
dichloroethene will be below the method detection limit (approximately 0.1 pg/l) within the next two to
three years. Vinyl chloride concentrations are already mostly below the method detection limit. No
further corrective actions appear to be necessary to address the chlorinated hydrocarbons in the LF-1
area.

g
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Chart 10 - cis-1,2-Dichloroethene in Corrective Action Wells
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The concentrations of bicarbonate alkalinity (and resulting TDS and EC), chloride, 1,4-dichlorobenzene,
1,2-dichlorobenzene, and chlorobenzene in LF-1 corrective action wells are declining overall, but appear
to fluctuate and may be influenced by the amount of annual rainfall. The combination of inorganic and
VOC concentration fluctuations that are ongoing and appear to be influenced by annual rainfall may
warrant additional or enhanced corrective actions. However, the chlorobenzene concentrations are all
below their respective drinking water maximum contaminant level (MCL Title 22 California Code of
Regulations): 1,4-dichlorobenzene, MCL of 5.0 yg/L; 1,2-dichlorobenzene, MCL of 600 ug/L; and
chlorobenzene, MCL of 70 pg/L.

A corrective action evaluation was prepared in 1993 and concluded that placement of final cover over LF-
2 would be an effective corrective action. * As shown in this evaluation, groundwater quality downgradient
of LF-2 has improved and additional corrective actions at LF-2 are not recommended.

Golder recommends preparing a risk assessment to evaluate whether there are additional corrective
actions that could be implemented at LF-1 to reduce the concentrations of chlorobenzenes and inorganic
parameters downgradient of LF-1. Potential corrective actions that could be evaluated include, but are
not limited to: improvement of the final cover, additional landfill gas extraction, leachate extraction, and
groundwater extraction.

¢ EMCON Associates, Amendment to Report of Waste Discharge, Yuba-Sutter Disposal, Inc. Landfill, August 1993.
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Appendix A - Monitoring Well Boring Logs



LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07 BORING NO. MW-1

PROJECT NAME YUBA SUTTER DISPOSAL INCORPORATED
BY John Batchelder DATE 12/8/80

PAGE 1 OF 1

SURFACE:ELEV,"¥/3.61’

L=

POCKET | PENETRA- | Qo @ | - i LITHO- 2
RECOVERY | PENETRO- | T10M %grg‘ E{[ F| crapHIC :,’z DESCRIPTION
Oev |t | E w-

crem | ase | Fend | 834 |9&| g M Pl
. AL SILTY CLAY, medium brown (slightly
= il reddish); damp.
E_ SE @I CLAY, dark brown; damp to moist.
E E @ 8" medium grayish brown; plastic.
bl C L
- = cL SLIGHTLY SANDY CLAY, slightly limonitic
= = brown; dry.
ST
E.. = 9%2% | @ 19" increase in silt; moist.
- v
- ] 142577 W%
s C)/// {[| SANDY CLAY to GRAVELLY CLAY;
= —&¢ / i coarse sand and gravel.
s Mg %
- =% %’ @ 27" decrease in gravel.
- 30—+ /:’::} :
" E / L @ 30" moist.
~2 —] / 0 @ 32w
C Zl] /:::}f @ 33" moist.
el /1:‘5
E =] % E @36" some high plasticity clay matrix; moist.
: = / F

E - 40 T /%1: BORING TERMINATED AT 40 FEET.
REMARKS

Originally drilled in 1980 as monitoring well E~15. Designation later changed to MW-1.
Drilled with 8-inch hollow-stem auger drilling equipment.

E
A
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= WELL DETAILS

BORING / WELL NO, _MH-1

TOP OF CASING ELEV, _74:33" _

PROJECT NUMBER _174-02.07
@ PROJECT NAME .. Yuba Sutter

LOCATION Yuba County

GROUND SURFACE ELEV. 73.61

gmcon
As¥0CIATES WELL PERMIT NO.

DATUM __MSL

INSTALLATION DATE _12/8/80

/-'TOC (Top of casing)

Steel protective
casing (Std.)

8y ¢
eon’ e
sulvaate

AL
Sqe *
MEHUN 2
el A

EXPLORATORY BORING

a. Total depth 40 ft.

b. Diameter 8 in.
Drilling method__Hollow-Stem Auger

WELL CONSTRUCTION

c. Total casing length 39 ft.
Material Schedule 40 PVC

d. Diameter 2 in.

e. Depth to top perforations 29 ft.
Perforated length g1

Perforated interval from _29 to .39 ft.
Perforation type_hand slotted
Perforation size_wrapped

g. Surface seal 74 off,
Seal material Cement

h. Backfill S I A
Backfill material

i. Seal 3t
Seal material ___Bentonite

j. Gravel pack 20 ft.
Pack material ___Sand

k. Bottom seal j 0 S
Seal material ___S01]

I. Casing stickup R —

L m. Protective casing diameter in.
k
Gz \ % Qriginally E-15
b
f§ Form prepared by

==
PI ATF




LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07 BORING NO. MW-2
PROJECT NAME YUBA SUTTER DISPOSAL INCORPORATED PAGE 1 OF 2
BY John Batchelder DATE 12/8/80 SURFACE ELEV. 78.1¢°
POCKET | PENETRA | @ | .o |}  LITHO- q
recovery |penetro- | Tion | B | EE | J]  oraenic  |oH DESCRIPTION
- o 8 &
METER | glowss | BSD |4z [E| coemw e im
CET/FTY | CTSE) fry. | 822|595 & 8
; “Tsm [} GRAVELLY SILTY SAND, tan to light bluish
S s o] e 1 R gray; 10% fines; 1/2-inch-diameter gravel
= _— = clasts; damp.
- = =
E E K (o é @8": brown.
-_ 10 — ol ko X '
- A 77 SILTY CLAY, yellowish brown; >95%
B =an high-plasticity fines; <5% medium to coarse
= == sand; damp to moist.
= 15—
= 20
= - L GRAVELLY CLAY.
T?!!ﬁi ey
S~ ey
- H cL [ GRAVELLY SANDY CLAY, fine to coarse
o =] SP B 4 sand; 1-inch-diameter gravel clasts;
B e AH: occasional interbeds of gravelly coarse sand;
= 30— very moist toiwet. -
- = ot SANDY GRAVELLY CLAY to CLAYEY
i 35— GRAVEL, 2-inch-diameter gravel clasts;
- = et
e i
REMARKS

Originally drilled in 1980 as monitoring well #E-18A. Designation later changed to MW-2.
Drilled with 8-inch diameter hollow-stem auger drilling equipment.

EMCO

SSOCIATES
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LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07
PROJECT NAME YUBA SUTTER DISPOSAL INCORPORATED PAGE 2 OF 2

BORING NO. MW-2

BY John Batchelder DATE 12/8/80 SURFACE ELEV. 78.16’
POCKET |PENETRA- | Qg @ | ﬂ L 1THO- g}
TS [ ol ]
RECOVERY | PENETRQ- TIDN '_')Wm Beiy - GRAPHIC = DESCRIPTION
werer | oo | 852 B2 |E|  cowe |
GTETY | rsey | fey. | 83| PHIS y
- : —] SANDY GRAVELLY CLAY to CLAYEY
= =3 GRAVEL (continued)
£ e BORING TERMINATED AT 44 FEET.
- 50—
- 55—
- 60—
- 65—
= e
- —
h —
£ s
- - 80—
REMARKS




WELL DETAILS

BORING / WELL NO. MH-2

TOP OF CASING ELEV., 73.16

PROJECT NUMBER 174-02.07
@ PROJECT NAME Yuba-Sutter

LOCATION Yuba County

GROUND SURFACE ELEV. 78.16%

on
EMEON e PERMIT NO.

DATUM MSL

INSTALLATION DATE _12/8/80

/-TOC (Top of casing)

__ﬂ___.-l Steel protective
casing (Std.)

oQ

Form prepared b i
prepared by Njs

EXPLORATORY BORING
a. Total depth 44 .

b. Diameter 8 in.
Drilling method._Hollow-Stem Auger

WELL CONSTRUCTION

c. Total casing length _32.67 ft.
Material Schedule 40 PVC

d. Diameter e (%

e. Depth to top perforations  .27.67 ft.
Perforated length I R (L

@t 67to32' 67 "

Perforated interval from
Perforation type nand saw and wrap

Perforation size

g. Surface seal 21.67 ft,
Seal material Bentonite/Cement

h. Backfill ft.
Backfill material

i. Seal (821.67) 6 f¢.
Seal material Bentonite

j. Cravel pack 5 ft.

Pack material ___sand

k. Bottom seal e
Seal material

l. Casing stickup G
m. Protective casing diameter in.
* Originally E-18A drilled 12/8/80

PIATF




LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07 BORING NO, MW-3
PROJECT NAME YUBA SUTTER DISPOSAL INCORPORATED PAGE 10F1
BY John Batchelder DATE 12/8/80 SURFACE ELEV. B85.32°
POCKET | PENETRA- | D@ ® | £ - | 1 L1THO- a
RECOVERY | PENETRO- | T1ON é,u_lé EiL g oraeurc ag DESCRIPT 1ON
a ) p =] [t
(FT/FT) | (T8F) (BFlto.H)S/ &34 |03 & gt 33
E —l FILL, silt, medium reddish brown; soft;
= — slightly damp.
T T @2 increase in coarse gravel content.
5 == EE
E E SM é SANDY SILT, light brown; very fine sand;
= 0= o
T— E ML _::_ CLAYEY SILT, dark brown; damp.
- 15-gm 4
1.5/1.5 13 F E | 5
o —JcL // SILTY CLAY, tan; abundant siit; weathered
2 20 < i :
BS54RS 4T 80E T pyrite (limonite) present; damp.
I SMEREH SILTY SAND, fine sand; gradational contact
2 NHARE with overlying silty clay.
= a8
1.5/1.3 64 [X L
i b GW | GRAVELLY SAND, brown; medium to coarse
= —ncs 3 £t sand; gravel and cobbles; hard; moist.
- = gt K
C 30w gl et :
1.5/1.5 101 B ==8] @30 very dense;mwet.
B e fm
S
= =] ?:i¥: v,
= 35— T
- = TERG '
:._. E *:; HH @ 36" decreasing gravel.
- = e
: e I s L
= S = -fuv¥] BORING TERMINATED AT 40 FEET

40

REMARKS

Originally drilied in 1980 as boring #E-22. Designation later changed to MW-3. Drilled
with 8-inch diameter hollow-stemn auger drilling equipment.
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WELL DETAILS

174-02.07 BORING / WELL NO._MW-3

PROJECT NUMBER
@ PROJECT NAME___Yuba-Sutter TOP OF CASING ELEV. 86.97
LOCATION Yuba County GROUND SURFACE ELEV,_85.32%

AS80C:ATES

DATUM __M3L

WELL PERMIT NO. _
INSTALLATION DATE _12/8/80

/—TOC (Top of casing)

____"_‘___.1 Ste.el protective
casing 5td) £y pLORATORY BORING

[ a. Total depth

0 I

b. Diameter 8 in.
Drilling method__Hollow-Stem Auger

WELL CONSTRUCTION

c. Total casing length

28,17 ft.

6]

Material

Schedule 40 PYC

Diameter

Depth to top perforations

—l . in,
3 JLL

f. Perforated length S, |
_ 48207 ~ae

Perforated interval from to ft.

perforation type_hand saw & wrapped-

Perforation size

T ft.

cement /bentonite

g. Surface seal

Seal material
h. Backfill
Backfill material

i. Seal 6 ft.
Bentonite

ft.

Seal material

j. Gravel pack

Pack material___3and

k. Bottom seal

Native

0 1 O O O O O W I

Seal material

[. Casing stickup

o
. & L]
A4 REries
ee' S .°‘o S,
ae Tatle H e
W m.
'
*

Protective casing diameter

Originally E-22

LForm prepared by nis

[ FANN The ol of



LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07 BORING NO. MW-4
PROJECT NAME YUBA SUTTER DISPOSAL INCORPORATED PAGE 10OF 1
BY John Batchelder DATE 12/8/80 SURFACE ELEV. 84.08%8
POCKET | PENETRA- | gg o [ .o | 1) LITHO- 9
FATES = =l
RECOVERY |PENETRO- | TIONW Suig | EiL|§| oraenic |oH DESCRIPTIOH
il (Blows/ 825 W | Z|  comw [SE
Ty | crsey | Fro | @33 |FR |G 8
l 5 —IML : E SANDY SILT, tan; very fine grained; dry.
= _— | E
E —  HULE
f = 5:. SM 14T | SAND, tan; fine grained; dry.
B —IML i {8
= = il
e I ke
- s [iHllE
S I
5 _I CL [
- == ML % SANDY SILT and CLAY, interbedded; very
= ) % fine grained sand; micaceous; clay layers to
i =] % 1/2" thick; damp.
TR RN
¥ 5= ;
" 21} / @ 25" very damp,
3 ] 7
= e %
: — % Ul @ 28" moist.
A 30— % o @ 29" darker color; 'wet.
E L == % 3
- — ¢-1
s = Al
= 3 e
& =1 / ‘_-.-_'
= 35: Z 3
: = 2
B —Jsm [FHTI 4 SILTY SAND; gravelly; wet.
= \aa 3 =t
- P ¥2% BORING TERMINATED AT 40 FEET
REMARKS

Originally drilled in 1980 as monitoring well =23. Designation later changed to MW-4.
Drilled with 8-inch diameter hollow-stem auger drilling equipment.

EMCON

\__ASSOCIATE




@

ABROCIATER

PROJECT NUMBER
PROJECT NAME
LOCATION
WELL PERMIT NO.

WELL DETAILS

174-02.07

BORING / WELL NO, MH-4

Yuba-Sutter

TOP OF CASING ELEV, 85.08

Yuba County

GROUND SURFACE ELEV. 84.08%

DATUM __M3L

INSTALLATION DATE __12/.8..48.0_.

/—TOC {Top of casing)

____rﬂ___..l

Steel protective
casing (Std.)

NN AN NN

.
b

Form prepared b
= prep Y

b

EXPLORATORY BORING

a.

Total depth i

b. Diameter 8 in.

Drilling method__Hollow-Stem Auger

WELL CONSTRUCTION

c. Total casing length &1, £3. 7t
Material Schedule 4Q PVC

d. Diameter o3 S )

e. Depth to top perforations  _28.5 ft.

f. Perforated length o1
Perforated interval fror\'128'5 to G ft.
Perforation type_hand sawed & wrapped
Perforation size

g. Surface seal o
Seal material cement/bentonite

h. Backfill ft.
Backfill material

i. Seal s e
Seal material ___bentonite

j. Cravel pack 11 ft.
Pack material __sand

k. Bottom seal 1.5 ¢t
Seal material ___5011

l. Casing stickup ot LB o

m. Protective casing diameter in.

* originally E-23

i oa T




'LOG OF EXPLORATORY BORING

W
PROJECT NUMBER 174-02.07 BORING NO. Mf\S
PROJECT NAME Yuba-Sutter Landfill Expansion PAGE 1 OF2
BY Barry A. Benko DATE 6/9/88 SURFACE ELEV. 79.00°
POCKET | PERETRA- | gpw [z« | @] tiTHO-
RECOVERY |PENETRO- | Tion | 3@ |FE | 2| craeuic | DESCRIPTION
HEIEE (Blows/ 858 ﬁ'j_, % COLUMN lg
¢rsEn | crspy | Pty | @33 BRI

I __sc%’jf§
! o

L s

CLAYEY SAND, vellowish brown (10YR 5/4);
20-40% fines; common plant roots; moist.

SAND), light brownish grav (2.5YR 6/2); fine
to medium grained, trace coarse; 10% fine
gravel; wet; 90% quartz,
varies to coarser grained.

] ef,

= CLAY, brown (10YR 4/3), trace fine sand;
| 5 high plasticity; common fine plant root
1.5/1.5 L ]

remains and holes; very moist; very stiff.

%l 10
1.5/1.5 < R

SILTY SAND, yellowish brown (10YR 5/4);
15-20% fines; homogenous; medium dense;
moist.

SM

- SP|L1iE
1.5/1.5 16 | 1--'5::
g

SAND WITH SILT AND CLAY, dark
yellowish brown (10YR 4/4); fine grained;
5+% fines; less quartz than top sand (30-40%
mafic/lithic);, homogenous; medium dense;
moist toxwet,

- 15 i

o
. ML ;
:

CLAYEY SILT (description on next page).

T T 1 I SR TR 2| T
<]
H e alreis s : \\\\ T T T
LI LRI CALIAR LS LM CAI A AN LERI AP YIS $ AR DY REEIAARLSAN LA LALIAN SLLARS LSRRITRARIRT L EARL RARIAT FULACD COALISBEARE RIS TMIRIE) LEARDRRARLIS LS LA N M CEUINELINE JUY
T T T T T T T R Ry T T T T T T T g T Ty B T T Ty T T Ty T R i M R S T e e i s ek | DETAILS

20

REMARKS
Boring drilled with 10-inch diameter, hollow-stem auger drilling equipment to a total depth
of 35.0 feet. Borings were converted to 4-inch diameter groundwater monitoring wells.

EMCON

\__ASSOCIATES




LOG OF EXPLORATORY BORING

BOTTOM OF BORING AT 35 FEET
BORING TERMINATED.

PROJECT NUMBER 174-02.07 BORING NO. M-5§
PROJECT NAME Yuba-Sutter Landfill Expansion PAGE 2 OF 2
BY Barry A. Benko DATE 6/9/88 SURFACE ELEV. 79.00°
POCKET |PENETRA- | gp® | ¢ o | 8| LITHO- i
RECOVERY | PENETRO- |  TIOM %gﬁ E’": ] jg DESCRIPTION
METER 1 (8lows/ Ega YUz |E| coLukw 31
(FT/FT) | (TsF) Ft.) 02| "HIn o
15515 36 ML CLAYEY SILT, light brownish gray (10YR
6/2), with orange brown iron-oxide weathered
zones; variable sand, 10-15%; variable
=1 consistancy, 2-3" fractured brittle zones;
- —] common oxidation along breaks; root holes;
=0 very moist 1o wet.
= Haasd @ 21" becomes more clayey, and more dense.
SM : SILTY SAND, brown (10YR 4/3); with
IS 37 brown-black oxidation; variable sand
| 25 composition; occasional Fe-O cemented
i o laminations; wet.
SP |} SAND, grayish brown (2.5YR 5/2);
:] s | :-j fine-medium grained to predominantly fine at
—4 s 25.5 feet; 50% felsic min; 50% mafic;
i il e (ml subrounded to subangular; wet.
B il B a
| cL ZZAH ! SILTY CLAY TO CLAYEY SILT, light
I 30 ML ?é%" yellowish brown (10YR 6/4) to pale brown
1o 1S ™ /3422._ (10YR 6/3); highly plastic; occasional poorly
:E ;g?% developed horizontal laminations; occasional
A jéééfé FeO laminations; very stiff to hard; moist.
-
= Tzl GP0G%
g/‘ﬂ,ﬁ; |
ML SILT WITH SAND, colors as at 30" 15-25%
led/il=5 sand; wet,
] SM SILTY SAND, brown (10YR 3/3); 15% fines;
wet.

40

EMCON

ASSQOCTATES
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@

ABBOCHIATERS

WELL DETAILS

PROJECT NUMBER _174-02.07

BORING / WELL NO. _MK-5

PROJECT NAME

Yuba-Sutter Disp.

TOP OF CASING ELEV, 80.00

LOCATION Yuba County

GROUND SURFACE ELEV,_78.00

WELL PERMIT NO. el

DATUM __MSL

INSTALLATION DATE _6/9/88

/»TOC (Top of casing)

..__L"———-1 Steel protective
casing (5td.)

_.ﬁ_l
Vs Do 1
211 WP
.f '..:'_- g
gL |
!
—wi  p— e |h
e, [,
L ! i
poety 1

EXPLORATORY BORING

a. Total depth 35 ¢t

b. Diameter 10 in.

Drilling method.Hollow-Stem Auger

WELL CONSTRUCTION

c. Total casing length 35 ft.
Material Schedule 40 PVC

d. Diameter 4 in.

e. Depth to top perforations  _23% ft.

f. Perforated length | -

Perforated interval from 23% to 33% ft.

Perforation type Machine Slots

Perforation size 0.020 inch

g. Surface seal 1 ft,
Seal material Cement

h. Backfill 19% ¢

Backfill material_Cement/Bentonite

- i. Seal --_ _ft.
E Seal material =
5 j j. Gravel pack 143 ¢,
3 Pack material #2/12 Sand
3 k. Bottom seal . . A
3 Seal material £3
l. Casing stickup 1.85 ft,
W]]/// :k m. Protective casing diameter 8 _in.
= b
Em prepared byli_p_ 3
DI ATE




LOG OF EXPLORATORY BORING

BORING NO. M-6

PROJECT NUMBER 174-02.07 |
PROJECT NAME  Yuba-Sutter Landfill Expansion PAGE 1 OF 2 ‘,
BY Barry A. Benko DATE 6/7/88 SURFACE ELEV. 82.00° I
POCKET | PEHETRA- | Op @) | @ o LITHO- ,
RECOVERY | PENETRO- |  TION Zuig | FE | 2| GRAPHIC DESCRIPTION :
HETER 1| (alous/ Eza Ejz £ COLUMN
(ET/FT) | (TSF) Ft.) o34 | OR|§
i *al SAND, light olive gray (5Y 6.2); fine to |
i ] medium grained; 10-20% fine gravel, [
i L subrounded; moist.
g 5o @ 5 feet; Wet.!
0.5/1.5 ) T{
; N
- 10— |
1.5/1.5 63 R ;.( CLAYEY SILT WITH SAND, strong brown '
i N (7.5YR 4/6); 15-20% fine sand; low plasticity: i
[ . homogenous; hard; slightly moist. ' :
= o |
" = |
( | |
o 15
1.0/1.5 23/50/5"| ]
i 50 T CLAYEY SAND, yellowish brown (10YR 5/4)% |
_ st 30-40% fines; fine grained; #vet: |
- — |
20 -
REMARKS
Boring drilled with 10-inch diameter, hollow-stem auger drilling equipment to a total depth
of 37.5 feet. Borings were converted to 4-inch diameter groundwater monitoring wells,
EMCON

ASSOCIATES




PROJECT NAME
BY Barry A. Benko DATE 6/7/88

LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07

BORING NO. M-6

Yuba-Sutter Landfill Expansion RAGE,21OE2

SURFACE ELEV. 82.00’

POCKET

METER
(FT/FT) (TSF)

RECOVERY | PENETRO- TION

PENETRA-

(Btows/
Fte)

GROUND
WATER

LEVELS
DERTH

IN FT
SAMPLES

LITHO-
GRAPHIC

COLUMN

WELL
DETAILS

DESCRIPTION

15718

1.571.5

39 L

23/43/504.

9 L g

= 30

SC

ML

CL

CLAYEY SAND (CONTINUED)

CLAYEY SILT WITH SAND, brown ({0YR
5/3); slightly clayey; 15-20% fine sand; trace
medium grained sand; homogenous; moist.

CLAY, pale vellow (5Y 7/3) with lesser vellow
(2.5Y 6/2), and brown-black staining; faint
horizontal bedding; moist.

SAND WITH SILT, light brownish grav {2.5YR
6/2) with vellowish brown (10YR 5/8)
mottling; brown-black stains; 10-15% fines;
fine grained; poorly graded; micaceous;
medium dense; wet.

SILT, light brownish gray (2.5Y 6 '2) with
orange~-brown iron oxide stains; 3-10% fine
sand; slightly clayey; trace fine organic
matter; structurally homogenous; hard; moist.

BOTTOM OF BORING AT 37.5 FEET.
BORING TERMINATED.

— 40

EMCON

\__ASSOCIATES

REMARKS




WELL DETAILS

PROJECT NUMBER _174-02.07

BORING / WELL NO. _MH-6

Yuba-Sutter Disp.

TOP OF CASING ELEV.

PROJECT NAME
LOCATION

@

Yuba County

GROUND SURFACE ELEV. _82.00

ASBOCIATER

WELL PERMIT NO.

DATUM __MSL

INSTALLATION DATE _6/7/88

/—TOC (Top of casing)

__.“J___1 Steel protective
casing (5td.)

bab

For db
m prepare y

EXPLORATORY BORING

a. Total depth 37% 4
b, Diameter 10 .

Drilling method_Hollow-Stem Auger

WELL CONSTRUCTION

c. Total casing length 37 ft.
Scheduie 40 PVC

Material
d. Diameter 4__in.
e. Depth to top perforations 25 .,

f. Perforated length 10 ft.

Perforated interval from _25 to 35 _ ft.

Perforation type_ Machine Slots
0.020 inch

Perforation size

g. Surface seal 1 4
Cement

Seal material

h. Backfill 8l gu
Backfill material_Cement/Bentonite

i. Seal I f
Seal material Bentonite/Peilets

j. Gravel pack 183 ¢,
Pack material___#2/12 Sand

k. Bottom seal e\ [
Seal material e

I. Casing stickup 1.8 ft,

m. Protective casing diameter 8 in.




LOG OF EXPLORATORY BORING

W

GMGAN

PROJECT NUMBER 174-02.07 BORING NO. MW-7
PROJECT NAME YURBA SUTTER SANITARY LANDFILL PAGE 1 OF 3
BY BENKO DATE 6/6/88 SURFACE ELEV. 83.68
POCKET |PENETRA- | o @ |z - | i LITHO- 2
RECOVERY |PENETRO- | Tiow | 3w | P[] crapric ]dR DESCRIPTION
METER | o e | BER Mz [E] o |UE
G | oasey | CFey | 934 BHI a
— Sp
i 5—( 5 ;
[ A 5 Ji SAND, light yellowish brown (10YR,6/4); 10%
5 ,‘ i fines; 80% fine to coarse sand; 10% fine
5 2 e gravel; slightly moist.
¥ — it
— JQ—Y B . I .
O 3 _\‘; @10 light brownish gray (2.5Y,6/2); fine to
5 _;‘; Gl medium sand; subangular; wet.”
41 A CLAY, mottled, olive gray (5Y, 5/2}, Brown
1ML (10YR, 4/3); 10% fine to medium sand; firm;
o moderate to high plasticity; moist.
A=l K SILT with SAND, strong brown (7.5YR,5/6);
N : :
T N, 30% fine to medium sand; trace manganese
A i oxide coating; slightly damp.
—1 ML CLAYEY SILT, strong brown (7.5YR, 5/6); 10
| 15 to 15% fine sand; slightly clayey; hard;
9"/9" 32 R slightly moist.
50/3" s =
_ = SAND, with silt, yellowish brown (10YR,5/6)
—sMm = 10-15% fines; fine sand; dense; micaceous;
SP 3 slightly moist
20 4
REMARKS

GROUND-WATER MONITORING WELL. DRILLED WITH HOLLOW STEM AUGER.
SPLIT SPOON AND MODIFIED CAL SAMPLES AT INTERVALS SHOWN.




LOG OF EXPLORATORY BORING

Yy

EMCON

ASSOCIATES

PROJECT NUMBER 174-02.07 BORING NO. M-7
PROJECT NAME Yuba-Sutter Landfill Expansion PAGE 2 0F 3
BY Barry A. Benko DATE 6/6/88 SUREFACE ELEV. 83.50
POCKET | PENETRA- | gp@ [ £ - || LITHO: o
RECOVERY | PENETRO- | TIOW %gd Fio|g| orapuic ulx DESCRIPTION
METER | lowss | BSE |z | 5| coumn et
FrEmy | sy | CFey. | 839 B5 1§ 8
1.3/1.5 7 K SP |iioH E SAND WITH SILT, yellowish brown (10YR
8 & g 8 5/6); 10-15% fines; fine grained; homogenous;
d g g dense; moist; micaceous; 709 quartz.
i = 3 g
L O g ;
3 Bl |
L - = | |
L i £ -1 3 § SILTY CLAY, light vellowish brown (10YR }
& 25 g = 6/4); 53-15% fine sand; trace medium grained i
1.5/1.5 43 | g é sand; hard moist. !
; ' E £ |
= E| = V)
: | thin soft zone.
1
: 30 : @ 30 feet; some iron oxide coatings; trace :
L5/i.5 L _-,% il fine sand; trace rootlets; hard; moist.
i N
i — -'
fmp
— ] t ekt
- 1 (<
..... -}
= = SRR 1D
i —d.gp frb | SAND WITH SILT, brown (7.5YR 4/4); ‘
= preeer N Fi mottied with lesser light brownish gray (2.3Y
L5 /S 17 L o 6/5). 10-15% fines; fine grained; mica flakes; i
i homcgenous; medium densejiwet: |
i i
L At i :
L = i increzse fines to [5-20%. !
1.5/1.5 17 L g B |
L, :S SM SILTY SAND, brown (10YR 4/3) and light ;
| - - brownish gray (2.5Y 6/2); micaceous; 25% + i
40 fines: fine graiped: medium dense: wet, |
REMARKS :




. ASSOCTATES

LOG OF EXPLORATORY BORING
PROJECT NUMBER 174-02.07 BORING NO. M-7
PROJECT NAME Yuba-Sutter Landfill Expansion PAGE 3 OF 3
BY Barry A. Benko DATE 6/6/88 SURFACE ELEV. 83.50°
POCKET | PENETRA- | pp @0 | =+t 3]  LiTHO- 9 i
RECOVERY |PeENETRO- | Tion | Bug |FE || crapsic  |oH DESCRIPTION
L3, (Blows/ EEB %z % COLUMN L:‘sxg
(FT/FT) | (TSF) . | 853 (ORI G g ‘
1.5/1.5 B0oilk s !
" |
7 A 1
E i SILT, light yellowish brown (2.5Y 6/2) with |
E disseminated orange-brown iron oxides; 10% i
1.0/1.0 26 L § fine sand; homogenous; very stiff; moist. i
;' | 3= BOTTOM OF BORING AT 44 FEET. '-
! L anl) sgpes] BORING TERMINATED. : |
i
. = :
- =
5 Lol
- 50 1
- ~ |
I ] !
= —-1 '
60
REMARKS
EMCON
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ABROCIATES

PROJECT NUMBER
PROJECT NAME
LOCATION
WELL PERMIT NO. ==

WELL DETAILS

174-02.07

Yuba-Sutter Disp.

Yuba County

DATUM

BORING / WELL NO. MKW-7
TOP OF CASING ELEV, 84.8

GROUND SURFACE ELEV.__82.95
MSL

INSTALLATION DATE __6/6/88

;

TOC (Top of casing)

Steel protective
casing (Std.)

EXPLORATORY BORING

a. Total depth

b. Diameter

Drilling method_Hollow=-Stem Auger

WELL CONSTRUCTION

.
o

.
se s
s
byt

7

=

b

-Form prepared by bab

c. Total casing length
Schedule 40 PYC

Material
d. Diameter 4 __in
e. Depth to top perforations 3. _ft.
f. Perforated length 10 .

Perforated interval from _32 to 42 _ft.

perforation type

Machine Slots

Perforation size 0.020 inch

g. Surface seal 1 ¢
Seal material Cement

h. Backfill FE AR
Backfill material__Cement/Bentonite

i. Seal 1 ft.

Seal material

Bentonite Pellets

j. Gravel pack 14 4.
Pack material #2/12 Sand

k. Bottom seal . ft
Seal material =

I, Casing stickup 2% __ft

m. Protective casing diameter 8 __in.

PLATE




p
LOG OF EXPLORATORY BORING
PROJECT NUMBER 174-02.07 BORING NO. MW-8
PROJECT NAME YUBA SUTTER SANITARY LANDFILL PAGE 1 OF 2
BY SPEAKER DATE 1/14/89 SURFACE ELEVY. 85.25 ft
RECOVERY PENETRA- ® ]
Qi LITHO WELL
o %ﬁd E{[ gmpmc DESCRIPTION DETAIL
e | We | E|coLumn
Wl oZ|q
(FT/FT) (BLWs/6M | ST | MM,
i T CLAYEY SILT (ML), light yellowish brown =
B ) (10YR,6/4); damp. .
i3 KL SILTY SAND (SM), light yellowish brown
.96/.96 30, ok l il (10YR,6/4); 10% fines; very fine to fine sand;
50/5.5" dense; trace coarse gravel; weak tron oxide
¥ =] staining on grains; damp.
|- §— SILTY SAND - SANDY SILT, INTERBEDDED
. =) (SM-ML), light yetlowish brown (10YR,6/4);
1 =B 1l g 20% fines; 80% very fine to fine sand; dense;
k| damp.
B I i
B B 1Bk
i I =Y
83/.83 L | I SAND (SP), light gray (2.5Y,7/2); fine to coarse
50/4" o sand; 5% coarse gravel; very dense; dry.
= ]0—-—
- ol g cL
g SANDY CLAY ($€), strong brown (7.5YR,4/6);
.83/.83 21 E 15% fine to medium sand; hard; strong iron oxide
50/4" L v staining; damp.
. e / CLAYEY SAND (SC), strong brown (7.5YR,4/6);
L5 15—/ 15-20% clay; dense; damp.
: :/ @16": hard streak.
R i SILT (ML), yellowish brown (10YR,5/6); medium
1.5/1.5 28 L dense; weak to strong iron oxide staining; damp.
4 L CLAY (CL), light yellowish brown (10YR,6/4);
40 L 5% fine sand with iron oxide staining around
. o ¢ ; 3 :
REMARKS
BORING DRILLED WITH 6.25-INCH HOLLOW-STEM AUGERS AND REAMED TO
10", SOIL SAMPLES FOR LOGGING WERE COLLECTED WITH A MODIFIED
SPLIT-SPOON SAMPLER. CONYERTED TO 4.5-INCH DIAMETER GROUND-WATER
|[EMCON  MONITORING WELL.
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LOG OF EXPLORATORY BORING
PROJECT NUMBER 174-02.07 BORING NQ. Mw-8
PROJECT NAME YUBA SUTTER SANITARY LANDFILL PAGE 2 OF 2
BY SPEAKER DATE 1/14/89 SURFACE ELEV. 85.25 ft
] ]
RECOVERY PENETRA- " .
ann | -« OlLtTho- WELL |
Figu %gaj E'{ gcm’mc DESCRIPTION DETAIL ]
Sag | Wz | E|cowumn
3 a <
(FT/FT) (BLws/emy| 972 | BH g

CLAY (CL}, continued.

[.25F 38 @23 trace of wood debris.
40 SILT (ML), strong brown (7.5YR,4/6); moist.
50/3" SANDY SILT (ML), stron brown (7.5YR,4/6):

15-20% fine to medium sand; some sand occurs
in pockets (balled-up) in clay, pink white
(7.5YR,8/2); dense; moist to Wwet:

S2MER medium grain; sub-rounded; dense; yvit.
46 L

N5 TS 2l [ @33". increase in clay to 5%.

50/3" L

I ERERE RSN NN R RGN RO RENANNERNEINE]

1.5/1.5 21 : I ' SAND (SP), yellowish brown (10YR,5/4); fine to

DO N B

&

s @38’ no clay. ':&:;.":_
£:5/1.5 15 L BORING TERMINATED AT 39.5° AND Sl
) CONVERTED TO GROUND-WATER e
a5 =k MONITORING WELL. SEE WELL X
CONSTRUCTION DETAILS.
REMARKS
i
(EMEON | J




LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07 BORING NO. MW-9
FROJECT NAME YUBA SUTTER SANITARY LANDFILL PAGE 1 OF 2
BY SPEAKER DATE 1/18/89 SURFACE ELEV. 83.13 ft
RECOVERY PENETRA- " ]
Qn . LITHO WELL
Tiow %gd EE ;GRAPHIC DESCRIPTION loemate
ap | Wz | E|coumn
3 [w] ey
(FT/ET) (BLus/emy| O7H | TH @
s SAND (SP), light yellowish brown (10YR,6/4); *
[ fine to medium grained; subround to subangular; } 7
i loose; weak iron oxide staining on grains; damp. '
= 7
1.5/1.5 8 i @3": trace fine to coarse, round quartz gravel:
10 sand is loose to medium dense; damp.
14 2
1.5/1.5 j i 4 CLAY (CL), pale brown (10YR,6/3); vegetative
13k e debris; strong iron oxide staining; low
22 L plasticity; moist,
k5 SANDY SILT-SILTY SAND-INTERBEDDED
E (ML-SM), tight yellowish brown (I0YR,6/4);
a very fine grain sand; medium dense; strong iron
oxide staining; vegetative debris; moist to wet.
95/.95 21 | SANDY SILT (ML), strong brown (7.5YR,4/6);
50/5.5" | 15% very fine sand; strong iron oxide staining;
8 damp to moist.
.95/.95 40 : SILTY SAND (SM), STRONG BROWN
50/5.5" | (7.5YR,5/6); 10-15% fines; fine to medium sand;
B dense to very dense; strong iron oxide staining; 7
damp o
REMARKS
BORING DRILLED WITH 6.5-INCH DIAMETER HOLLOW-STEM AUGERS AND
REAMED TO 10". SOIL SAMPLES FOR LOGGING WERE COLLECTED WITH A
MODIFIED SPLIT-SPOON SAMPLER. CONVERTED TO 4.5-INCH DIAMETER
EMCON GROUND-WATER MONITORING WELL. ]
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LOG OF EXPLORATORY BORING
PROJECT NUMBER 174-02.07 BORING NO. MW-9
PROJECT NAME YUBA SUTTER SANITARY LANDFILL PAGE 2 OF 2
BY SPEAKER DATE 1/18/89 SURFACE ELEV. B3.I3 ft
|
RECOVERY PENETRA- o :
Qn® . LITHO WELL
il %Ed EE é‘ GRAPHIC DESCRIPTION : DETAIL
2am |z | E|coum
3 Q <
(FT/FT) [BLussemy| O~ | "H G
| SILTY SAND (SM) continued.
SAND (SP), yellowish brown (I10YR,5/6); 5%
1.4/1.4 16 fines; fine to medium sand; weak iron oxide
33 staining on some grains; wet.
50/5" CLAYEY SAND (SC), yellowish brown
(10YR,5/4); 15% slightly plastic clay; fine sand;
et
SANDY CLAY (CL), very pale brown
({10YR,5/4); 10% fine sand; weak iron oxide
staining:ZWet: to damp. ) -
CLAYEY SAND (SC), light yellowish brown -
95/.95 40 (10YR,6/4); 15% low plasticity clay; fine to -
50/5.5" medium sand; dense to very dense; wet. -
SANDY CLAY (CL), light yellowish brown e
{10YR,6/4); 15% fine to medium sand; dense to 3
hard; wet. ’ ]
CLAYEY SAND (SC), light yellowish brown -
(10YR,6/4); 15% low plasticity clay; fine to =
medium sand; dense to very dense; wat, =
15/.75 40 SAND (SP), yellowish brown (10YR,5/4); fine -
50/3" sand; dense; wet. -
SILTY CLAY (CL), light yellowish brown -
(10YR,6/4); 5% fine sand; hard; wet to moist. b
Rzl
i
B CLAY (CL), pale brown {I10YR,6/3); stiff; wet. eFad
(.25 FT 231k 71 CLAYEY SILT (ML), pale brown (10YR,6/3); Xl
35 L very dense; moist. Fh
50/3" L BORING TERMINATED AT 39.5'SEE WELL T
40 | CONSTRUCTION DETAILS.
REMARKS
EMCON
A 5 J




LOG OF EXPLORATORY BORING

@ BORING DRILLED WITH 6.25-INCH HOLLOW-STEM AUGERS AND REAMED TO
10". SOIL SAMPLES FOR LOGGING WERE COLLECTED WITH A MODIFIED
SPLIT-SPOON SAMPLER. CONVERTED TO 4.5-INCH DIAMETER GROUND-WATER

EM 9:; MONITORING WELL.

PROJECT NUMBER 174-02.07 BORING NQ. MW-10
PROJECT NAME YUBA SUTTER SANITARY LANDFILL PAGE 1 QF 3
BY SPEAKER DATE 1/18/89 SURFACE ELEV., 92,36 ft
RECOVERY ! PENETRA- ag® | £ | @fLirio- 1
TN | Bug | B | ferarkic DESCRIPTION DETAIL
| Sap | Wz | Z]cotum
3WlgZ|q
(FT/FT) {BLNssemy| O [ Hlg
| I 2 FILL SILTY SAND (SM), very dark gray brown
L = (10YR,3/2); medium sand; grass roots; dry. 5//
B | %
i . 1
1
; 1
1.5/1.5 o3 ==~ REFUSE AND FILL, very dark gray brown . .
F 40 L ey (10YR,3/2); sifty sand as above; 15% fines; weak ,’y/ﬁ //////
| (T oy iron oxide staining on some grains; 10% glass; f/;’ %
B s damp. i g
- = T %
| —f %
I == ! .
1.3/1.5 Il : :EE REFUSE AND FILL, dark gray brown (2.5Y,4/2); 7
22 ___;*u sandy clay fill; 15% fine to medium sand; 15% 7
34 T glass, paper, screen; damp. 4 /j
—~) Z 7%
- == |
L ;;:_‘: Z %
[ =53 1
i Lol |
| gty V]
= ] [
[F : 7
1.5/1.5 8 It CLAYEY SILT (ML), dark grayish brown f// |
1c L (2.5Y,4/2); minor vegetative debris; stiff; weak 7
|26 - iron oxide staining; damp. 5/{/
k= 15 SILTY SAND (SM), dark grayish brown 7
A (2.5Y,4/2); 12% silt; fine to medium sand; %
medium dense; damp. ;/2
£ 7
i 7
= ’//l',
b SANDY SILT (ML), dark gray brown (2.5Y,4/2); %
1.5/1.5 8 | 10% very fine sand; firm; damp. ﬁ//
10 L CLAY (CL), dark gray brown (2.5Y,4/2); stiff; %
250 WL moist, %
- 20 | SAND (SP) continued on next page, V4 7]
REMARKS




LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07 BORING NO. MW-10
PROJECT NAME YUBA SUTTER SANITARY LANDFILL PAGE 2 QOF 3
BY SPEAKER DATE 1/18/89 SURFACE ELEV. 92.36 ft
RECOVERY PENETRA- ® !
Qy0 c LITHO WELL
2 %gd E[ gcmpmc DESCRIPTION DETALL
23 | Wz | £ coumn
3 a I
(FT/FT) (BLWS/6M) | 97 J | "R
Pl SAND (SP), continued, 7
I light gray (I0YR, 7/1); fine grain; medium dense;
% — round to subround; damp.
1.5/1.5 10 : . SANDY SILT (ML), brown (10YR,4/3); 15% very .
14 L | fine sand; medium dense; damp.
L6 el
i SAND (SP), light yellowish brown (10YR,6/4);
1.5/1.5 14 very fine to fine grained; round to subround;
20 weak to moderate iron oxide staining; damp.
29 CLAYEY SAND (SC), gray brown (2.5Y,5/2);
| 10% clay; very fine sand; medium dense; damp.
" SAND (SP), gray brown (2.5Y,5/2); very fine to
1 fine grained; dense; weak iron oxide staining;
1] damp.
1.5/1.5 18 h SILTY CLAY (CL), olive gray (5Y,5/2); low
30 | plasticity; weak iron oxide staining; hard;
50 L moist.
L ¥
.83/.83 44 | GRAVELLY SAND (SP), dark gray brown
50/4" | 1/19/89 (2.5Y,5/2); 5% fines; fine to coarse sand; 20%
| == f__ fine to coarse gravel; dense; wet. "
= 40
REMARKS
EMCON J




LOG OF EXPLORATORY BORING

PROJECT NUMBER 174-02.07 BORING NO. MW-10
PROJECT NAME YUBA SUTTER SANITARY LANDFILL PAGE 3 0OF 3
BY SPEAKER DATE 1/18/89 SURFACE ELEV. 92.36 ft
RECOVERY PE:::;:A- %Ig I),: 8 LITHO- WELL
Suig | B | 5 [orarutc OESCRIPTION DETAIL
a2 |wz | E]column
3 Q T
(FT/ET) (BLWS/6My| 9T | TH I §
GRAVELLY SAND (SP), continued. Ei
75/.75 2 |
SOy5* SAND (SP), light brownish gray (2.5Y,6/2); 10%
4 fines; very fine to fine sand; trace medium sand;
(I dense to very dense; Wet
B GRAVELLY SAND (SP), dark gray brown
1.3/1.3 2351 (2.5Y,4/2); 5% fines; fine to coarse sand; 20%
Y fine to coarse gravel; dense; Wét.
50/3" L SAND (SP), grayish brown (2.5Y,5/2); fine sand;
1 dense; wet.'
K CLAYEY SAND (SC), grayish brown (2.5Y,5.2); _
! 15% fines; fine sand; very dense; wet.
:
: TR
i E iy
L g BORING TERMINATED AT 54' AND
L == CONVERTED TO GROUND-WATER
L = MONITORING WELL. SEE WELL
L = CONSTRUCTION DETAILS.
60
REMARKS




Gonor Pacific BORING NO: MW-11

WELL NO.: MW-11

l 2l EFW SHEET: 1 of 2

SITE: Yuba Sutter Disposal Landfill GROUND ELEVATION:
CLIENT: Yuba Sutter/Norcal LOGGED BY: KHJ T.0.C. ELEVATION:
PROJECT NUMBER:YSD103 CHECKED BY: KHJ COORDINATES:
DATE(S) DRILLED: July 15, 2002 DRILLING METHOD:Hollow stem auger
DATE(S) WELL INSTALLED:July 15, 2002 BOREHOLE TOTAL DEPTH: 35 ft. bgs
DRILLING CO./DRILLER:Spectrum Drilling BOREHOLE DIAMETER: 8 in.
DRILLING SUMMARY:
5
§ £ & |5 = L D
& E | 2|8 7 P 1 LITHOLOGY
S | ¥ - ff el i - T |85 £
SIS|a|8|sls|s 3| s |88|%
$[8|c| 5 |5(8|8 5| §ls5| 8
2 ||| @ 8|2\ 34 |ug|S
R il Gravel road base fill
;0 &
ol ol T
2, & o
4 % Silty clay fill (CL):
ol o il - reddish brown, firm, dry
b co z
4 b4 5 po 2
War o] /
ol |of e
o o I clab o Silty sand (SM):
o -éj | - olive gray, 10-20% fines, fine gravel, loose, damp
8 8 5
ol o
& :
of 6 |
& B co
'g’ ;’ i @ 8 bgs: Silty sand with gravel (SM):
B |54 - 10-20% gravel to 1.5" diameter, fine-medium grained, old road base
¥ Q“ | 1 gravel?
of |o
By (B, 105
-;3: -;?{ ] - occasional 2-4" thick layers of sand (SP); gray, fine-medium grained,
B |84 : damp, loose :
TP 1 B
gl fof 1 i
8 & cc | El
[0 [0 ] Lt
nl |nd L
e S i
L0y [ i 4
2l e
Sl B L l:fl @155 bgs:
bl | sl - very moist, dark gray, slight H2S odor (likely due to anoxic condition)
2 P -~ Sandy clay (CL): '
o) e /” - light reddish brown, 10-20% fine sand, low plasticity, stiff, moist; color
ol [l : 1 "] attop is olive brown grading to reddish brown
& 18 ce | i | -
5 A
ol |l o
i o
4 ff
59 :;,‘;-J_ = = 20 matliey —— |
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TEx BORING NO: MW-11
Conor Pacific
Gonor Pacific , WELL NO.:MW-11
’ = EFW SHEET: 2 of 2
SITE: Yuba Sutter Disposal Landfill GROUND ELEVATION:
CLIENT: Yuba Sutter/Narcal LOGGED BY: KHJ T.0.C. ELEVATION:
PROJECT NUMBER:YSD103 CHECKED BY:KHJ COORDINATES:
DATE(S) DRILLED: July 15, 2002 DRILLING METHOD:Holiow stem auger
DATE(S) WELL INSTALLED:July 15, 2002 BOREHOLE TOTAL DEPTH: 35 ft. bgs
DRILLING CO./DRILLER: Spectrum Drilling BOREHOLE DIAMETER: 8 in.
DRILLING SUMMARY:
T
Q
g Elgis o
£l _|E| 8|8 oy -8 LITHOLOGY
e
8| & Elely IR B
= 5|4 5 5l £ |80 8§
= | Q ‘é £ | & £ 8|35 ¢
| : § | ® T g o |24 &
|| @ | £ Jja k| G
“{l silty sand (SM):
- olive gray, 10-20% fines, fine grained, speckled with caliche cement at
7 22’ bgs, loose, very moist to wet
CcC
25—
Sandy silt (ML):
i - olive brown, 10-20% fine sand, cemented, hard, moist
Clayey sand (SC) to Sandy clay (CL):
- reddish brown, 40-60% fine, fine grained cemented in thin layers,
at 7 hard, very moist to wet in fractures along bedding, scattered caliche
2 i Sandy silt (ML):
£ - olive brown with iron oxide mottling, 20-30% fine sand, slightly
30~ cemented, hard, moist
il ‘ Sand (SP):
- reddish olive brown, fine grained, trace fine gravel, loose, wet
Ve £ el
= AR |
i | @84 bgs: sand heaved into hole to 34
35—
Bottom of Boring
|
, ol
40—
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Conor Pacific,

WELL CONSTRUCTION DETAILS

1A\YSDVO3\FIGURES\WMW-11 DETAIL DSF 8/2/02

| = EFW
| BORING DESIGNATION: MW-11
WELL DESIGNATION
INSTALLATION =~ MW-11
DATE: 7/15/02 BY: K. Johnson E 5
I DIMENSIONS - '
A Total Depth of Boring (ft.) 35 £ 2
B Borehole Diameter (in.) 8" % é 2?
C Well Casing Diameter (in.) 2 ;j’
D Well Casing Length (ft.) < Py . l
E Well Casing Slotted Interval (ft.) 10' I 1)1 |7||
F Well Casing End Cap or Sump (ft.) 0.5' | ! L
G Well Casing Height (ft.) 3 I 0 T
H Annular Seal Intervat (it.) 2-19' 2h | AN
I Annular Seal Interval (it.) 19-22' 5 'Iﬁlv N
J Sand Pack Interval (ft.) 24-34' D i LS
K Bottom Material Interval (ft.) NA %
L Protective Cover Height (ft.) 3.5' 2 H D |
M Protective Cover Diameter (in.) 4"
N Annular Seal Interval (ft.) 0-2' e S § =
I Well Centralizer Depth(s) (ft.) NA @ | A
22 | !
- 5 eSS
MATERIALS DATA ==l %
Monument Footing (1) Concrete ) _.__i.' L BOd
Annular Seal (2) Cement grout o -~ = ——w?@
Annular Seal @ Badionite 345 - b - F
Sand Pack (4) #2/12 silica sand g5 |-
Bottom Matérial @ Native s K
Slotted Casing 0.02" slot Sch. 40 PVC = ==
Well Casing 2" diam. Sch. 40 PVC T
Well Centralizers NA I
Protective Cover Steel lock box SECTION VIEW (not to scale)
NOTES: SITE: Yuba Sutter Landfill ]
Sand bridged during well construction and casing lifted PROJ. NO: YSD103
with augers. Used fresh water to flush augers and get e e
casing back down. Native sand and filter pack to 30' WELL PERMIT NO: Yuba Co. receipt No. 12577
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1 BORING NO: MW-12
. Gonor Pacific o S
' I = FFW SHEET: 1 of 2
SITE: Yuba Sutter Disposal Landfill GROUND ELEVATION:
CLIENT: Yuba Sutter/Norcal LOGGED BY: KTB T.0.C. ELEVATION:
PROJECT NUMBER:YSD103 CHECKED BY: KHJ COORDINATES:
DATE(S) DRILLED: July 16, 2002 DRILLING METHOD:Hollow stem auger
DATE(S) WELL INSTALLED:July 16, 2002 BOREHOLE TOTAL DEPTH: 35 ft. bgs
DRILLING CO./DRILLER: Spectrum Drilling BOREHOLE DIAMETER: 8 in.
DRILLING SUMMARY:
[ ) [ T
3
£ 3| ] =3
Q k- <) < =
£l § Ak A Sle_| 3 LITHOLOGY
5 1&g |8 |8(8)s5 5 (538
S|8|cs|E(E(8|2¢8 5S¢
L &) d & g | @8 g & & & &
R le e |d a2 Y48 |5ElG
4 I“ﬁ Gravel road base fill i
2% 2
n T :
“j! ‘r.;' ;/J Silty clay fill (CL):
'-nq" S 7 ,// - reddish brown, firm, dry
g ce - / '
nd /
o 1 2
) i
ol Pl :
8 B— —— 5 F/ %1 Clayey sand (SC):
&) | - 40% fines, trace gravel, loose, dry
o} ' %
o
-"'?E i
2 ce
o 4
|
23
Lo
) . Lhe Sandy clay (CL):
. 4 | - sandy clay mixture, reddish brown, damp, soft, low placiticity, mottling
2 with black, grading to clayey sand, 20-30% fine sanc
3 |
.él
i 2
&y CC
o, iy
Q ; =
By ?:.-Z-‘ Clayey sand (SC):
_C}_- A - 10-20% fines, medium to fine grained, loose, moist
B, g 2
c;: i *'//" Sandy clay (CL):
i -] - low plasticity, 10% gravel, stiff, 10% fine-grained sand, coarse to fine,
a B g : ;
By " moist
o | _/-
'.0. | /,:
F}-‘ CC / 1
'q;‘ | //'
'c.:f /’j-"
g o @19 bgs: sand increases to 30%, firm, mois
1
Xl | 5 20| (17} = -
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co not Pac "ic BORING NO: MW-12
! WELL NO.: MW-12
= FFW SHEET: 2 of 2
SITE: Yuba Sutter Disposal Landfil GROUND ELEVATION:
CLIENT: Yuba Sutter/Norcal LOGGED BY: KTB T.0.C. ELEVATION:
PROJECT NUMBER:YSD103 CHECKED BY: KHJ COORDINATES:
DATE(S) DRILLED: July 16, 2002 DRILLING METHOD:Hollow stem auger
DATE(S) WELL INSTALLED: July 16, 2002 BOREHOLE TOTAL DEPTH: 35 ft. bgs
DRILLING CO./DRILLER:Spectrum Drilling BOREHOLE DIAMETER: 8 in.
DRILLING SUMMARY:
3
8 8% = | '
5 §|~ |2 Bt o8 LITHOLOGY
AEINEIE s 33 8
$18/g|£§|E HESEEIR
D G| 9 [ < 3 o |2Z! 8
B |t e | 3| o WE| S
®8¥|  Gravel layer 1-1.5" clasts, roundec
.| 7 Sandy clay (CL):
//:’; - moist, 10-20% fines and occasional large clasts, firm
- Pl
5 Z
g V
1
[
25 /
C.1| Sand (SP):
] Sl - wet, 10% fines, loose, fine to medium grained
= / Silty clay (CL):
CcC % - 10-20% fine sand, mottled with iron oxide, stiff, low plasticity
i -]
o
| / Clayey sand (SC) to sandy clay (CL):
30 ; - 50-60% fines, cemented in thin layers, hard, wet
cCc
3 Silty sand (SM):
- medium to fine grained, trace gravel, medium dense, wet, 10-20%
fines
356

Bottom of Boring

40—
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Conor Pacific,

WELL CONSTRUCTION DETAILS

e o 2
| = EFW
=
I- BORING DESIGNATION: MW-12
S WELL DESIGNATION
INSTALLATION E MW-12
DATE: 7/16/02 BY: K. Broderick E 5
DIMENSIONS g
A Total Depth of Boring (ft.) 35' -
B Borehole Diameter (in.) 8" % ﬁ |(\:/| |
C Well Casing Diameter (in.) o i
I D Well Casing Length (ft.) 38! A4 14 -"“'T#
E Well Casing Slotted Interval (ft.) 24.5-34.5' 3 =]
F Well Casing End Cap or Sump (ft.) 0.5' TR I 1L
G Well Casing Height (it) A 3 g
H Annular Seal Interval (ft.) 2-19'
I Annular Seal Interval (ft.) 1922 2
J Sand Pack Interval (ft.) 29.35' RO
K Bottom Material Interval (fi.) ~ NA
L Protective Cover Height (ft.) 3.4
M Protective Cover Diameter (in.) 4"
N Annular Seal Interval (ft.) 0-2' Wi )
Well Centralizer Depth(s) (ft.) NA
22
445 [
MATERIALS DATA
Monument Footing @ Concrete
Annular Seal @ Cement grout 345
Annular Seal @ Bentonite 85,
Sand Pack (4) #2112 silica sand 85 S0
Bottom Material @ Native
Slotted Casing 0.02" slot Sch. 40 PVC el Lol
Well Casing 2" diam. Sch. 40 PVC
Well Centralizers NA
Protective Cover Steel lock box SECTION VIEW (not to scale)
NOTES: SITE: Yuba Sutter Landfill
PROJ. NO: YSD103
Nyl [

WELL PERMIT NO: Yuba Co. receipt No. 12577

INYSDVIOS\FIGURES\WMW-11 DETAIL DSF 8/2/02
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Conor Pacific
| = EFW

SITE: Yuba Sutter Disposal Landfill
CLIENT: Yuba Sutter/Norcal

PROJECT NUMBER:YSD103
-DATE(S) DRILLED: July 15, 2002
DATE(S) WELL INSTALLED:July 15, 2002
DRILLING CO/DRILLER: Spectrum Drilling
DRILLING SUMMARY:

LOGGED BY: KHJ
CHECKED BY: KHJ

BORING NO: MW-13
WELL NO.: MW-13
SHEET: 1 0of 2

GROUND ELEVATION:

T.0.C. ELEVATION:

COORDINATES:

DRILLING METHOD:Hollow stem auger
BOREHOLE TOTAL DEPTH: 30 ft. bgs

BOREHOLE DIAMETER: 8 in.

™| welr Diagram

' RQD (%)
R.O.P (ft/min)
Sample Type
Sample Method
Level
Depth (feet)
Elevation
(fe-MSL)

LITHOLOGY

-1 Graphic Log

Sand (SP):

- 10% fines, fine to coarse grained, 10% gravel (to 0.5"), dry

cC

Clayey sand (SC):
- 30-40% fines, fine to coarse grained, trace gravel {to 0.5"), loose, dry

Sandy silt (ML):
- 20-30% fine to medium sand with trace fine gravel, firm, damp to dry,
mottled with iron oxide, l[aminated

10~

Sandy clay (CL):
- 40-50% fine to medium sand, trace fine gravel, laminated, firm, moist,
abundant manganese mottling/staining, slightly cemented in occasional
layers, low plasticity, grading to clayey sand

cC

-k

Sand (SP):

H

SN

cc | [

A\

N

N

20—

Grading to clayey sand (SC):
- 10-20% fines, fine to medium grained, trace fine gravel, loose, very
moist to wet

~._@13' bas: fine to medium grained sandy gravel layer approx. 1" thic

- 10% fines, trace fine gravel, fine to medium grained sand, loose, very
moist to moist

Silty clay (CL):
- 10% fine sand, dense, laminated, iron oxide staining, very moist




Conor Pacific

DATE(S) DRILLED: July 15, 2002

SITE: Yuba Sutter Disposal Landfill

CLIENT: Yuba Sutter/Norcal
PROJECT NUMBER:YSD103

DATE(S) WELL INSTALLED:July 15, 2002
DRILLING CO./DRILLER: Spectrum Drilling

LOGGED BY: KHJ
CHECKED BY: KHJ

BORING NO: MW-13

WELL NO.: MW-13

SHEET: 2 of 2

GROUND ELEVATION:

T.0.C. ELEVATION:

COORDINATES:

DRILLING METHOD:Hollow stem auger
BOREHOLE TOTAL DEPTH: 30 ft. bgs
BOREHOLE DIAMETER: 8 in.

DRILLING SUMMARY:
3
3 £ R IE & o
g E| 5|8 o S LITHOLOGY
© o E b & g"\ (4]
o 2 — &.\ 1] g) N S -
S |a|%x|E|5% /8|83 § |82 8
| 8|S 5 |5|8|8 3 § (8% 8
2 k|| v |d|cl= 3 Q |LE|lG
e A
pr— = (M I Silty sand (SM):
HH - 10-20% fines, loose, wet, fine grained
ce e
b ¥ | // Silty clay (CL):
o // - 10-20% fine sand, mottled with iron/manganese oxide, stiff and hard,
g e %’” moist, low to medium plasticity
i i /
-~
30 £
Bottom of Boring
B5=
40~




Conor P ac'"ci - WELL CONSTRUCTION DETAILS
: — = = s
BORING DESIGNATION: MW-13
| WELL DESIGNATION
INSTALLATION E MW-13
DATE: 7/15/02 BY: K. Johnson E -y
| DmEnsions -
A Total Depth of Boring (ft.) 30" = e
B Borehole Diameter (in.). 8" % ﬁ "'“:gL_’
C Well Casing Diameter (in.) 2 =
| D WellCasing Length (ft) 30' L . — =
E Well Casing Slotted Interval (ft.) 17-27' 25 I8 ===
F Well Casing End Cap or Sump (ft.) 0.5 [ L
G Well Casing Height (ft.) 2.5 0
H Annular Seal Interval (ft.) 2.11" /@/;ggo
I Annular Seal Interval (ft.) 11-14' 5 %g,{
I J Sand Pack Interval (ft.) 14-30' I
K Bottom Material Interval (ft.) NA
L Protective Cover Height (ft.) 3.5' o
M Protective Cover Diameter (in.) 4"
N Annular Seal Interval (ft.) 0_2' sl | R .
Well Centralizer Depth(s) (ft.) NA & A
' ' ] St | A el L
b o Ve - |
MATERIALS DATA =
Monument Footing @ Concrete ‘? s E J
Annular Seal @ Cement grout bl 3 . ol Ej—@) 1
Annular Seal @ Beri it 275 0 i 2
Sand Pack (4) #2n2silicasand | 3 i _— o
Bottom Material Native
Slotted Casing @ 0.02" slot Sch. 40 PVC il o - =
Well Casing 2" diam. Sch. 40 PVC B
Well Centralizers NA
Protective Cover Steel lock box SECTION VIEW (not to scale)
NOTES: STlE: Yuba Sutter Landfill
PROJ. NO: YSD103 :
Negzl =E=) e
WELL PERMIT NO: Yuba Co. receipt No. 12577
== ——— R e P el i i Lame S sl T S —mr=rs

IAYSDVTOXNFIGURES\MW-11 DETAIL DSF 8/2/02
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Conor Pacific,

BORING NO: PZ-14

WELL NG.: PZ-14

| = FFW SHEET: 10f 1
SITE: Yuba Sutter Disposal Landfill GROUND ELEVATION:
CLIENT: Yuba Sutter/Norcal LOGGED BY: KTB T.0.C. ELEVATION:
PROJECT NUMBER:YSD103 CHECKED BY:KHJ COORDINATES:

DATE(S) DRILLED: July 16, 2002
DATE(S) WELL INSTALLED:July 16, 2002

DRILLING CO./DRILLER: Spectrum Drilling

DRILLING METHOD:Hollow stem auger
BOREHOLE TOTAL DEPTH: 25 ft. bgs

BOREHOLE DIAMETER:8 in.

s s

B

ES——

DRILLING SUMMARY:
E -l ‘E = g
S §| R |2 |m 8 |z |92 LITHOLOGY
T SR | s |6~ &
55| 8 |8|8|sy 5|58 %
s|8(s| 5 |E|8|EE 5|85 ¢]
I R A A I - Y - R
R T ﬁ’ Clayey <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>