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NORTHWEST NILES CONE
MONITORING WELLS PROJECT

1.0 EXECUTIVE SUMMARY

This report presents the results of the assessment of the geologic and hydrogeologic
conditions in the northwest portion of the Niles Cone Groundwater Basin (NCGB). Key
goals of this project were to: 1) collect geologic and hydrogeologic data, 2) characterize
existing groundwater quality and evaluate the potential for saltwater intrusion within the
water-bearing zones encountered, 3) establish long-term groundwater monitoring points,
and 4) further evaluate previously documented hydrogeologic interconnections between
the NCGB and the South East Bay Plain Groundwater Basin (SEBPGB).

On October 5, 2004, the Alameda County Water District (ACWD) entered into
agreement with the State of California Department of Water Resources (DWR) for the
installation of eight monitoring wells at four sites in the northwestern portion of ACWD’s
service area. The four proposed drilling sites were located within the Eden Landing
Ecological Reserve (Reserve) operated by the State of California Department of Fish and
Game (DFG). The wells were installed in these areas due to the lack of geologic and
hydrogeologic information in this region and the need for long-term groundwater
monitoring points to establish groundwater quality and to evaluate potential effects from
East Bay Municipal Utility District’s (EBMUD) Bayside Groundwater Project.

The first phase of field activities was conducted between October 2004 and March 2005.
During implementation of this phase, modifications to the original well drilling locations
were made due to changes in planning of the Reserve as part of the South Bay Salt Pond
Restoration Project. These modifications included the elimination of the access levee to
the westernmost proposed drilling location. The well cluster, originally proposed for the
most western drilling location was relocated to a northern location. Upon completion of
the first phase of drilling, field operations were suspended until October 2005.
Suspension of operations was due to DFG restrictions on field activities in reference to
endangered species nesting activities, thus necessitating renegotiation of the drilling
contract with the drilling contractor.

The second phase of field operations was conducted between October 2005 and January
2006. This phase consisted of installing one well at the southernmost proposed location
and installing a well in- the northernmost portion of the study area, replacing the
westernmost well location that had been eliminated due to proposed modifications in the
Reserve. The relocation of this well was necessitated by both the elimination of access to
the original proposed drilling location and the discovery of elevated chloride
concentrations in Deep Aquifer groundwater samples that had been collected from the
cluster well site installed during the first phase.




Detailed lithologic characterizations and electric logs were conducted at each of the four
drill sites: The lithologic data collected at these locations were then superimposed on
existing geologic cross-sections, and the cross-sections were refined. The analysis
confirms the existence of interconnections between the NCGB and the City of Hayward’s
emergency supply wells in all the major aquifers. The data also reaffirms the existence of
a continuous deep aquifer zone beneath the southern portion of the SEBPGB and the
NCGB.

Thirteen samples of fine grained material between water-bearing zones (aquitards) that
are equivalent in elevation to the Newark, Centerville, Fremont, and Deep Aquifers were
collected for permeability testing. Results of the testing ranged from 1.77 X 107
centimeters/second (cm/sec) to 1.70 X 107 cm/sec. The results indicate a low vertical
transmission rate between aquifers.

Groundwater samples collected from the monitoring wells were analyzed for chlorides,
hardness, and total dissolved solids. Chloride, hardness, and total dissolved solids
concentrations ranged from 74 parts per million (ppm) to 2,300 ppm, 192 ppm to 652
ppm, and 447 ppm to 3,191 ppm, respectively. The groundwater sample results of most
interest are those from monitoring wells screened in the Deep Aquifers, in which City of
Hayward emergency production wells and the proposed EBMUD Bayside Groundwater
Project aquifer storage and recovery well are screened. Groundwater samples collected
from the Deep Aquifers monitoring wells document chloride concentrations ranging from
270 ppm in the southernmost monitoring well to 495 ppm in the northernmost monitoring
well. The highest concentration of chlorides detected in groundwater during this study
was detected in a Deep Aquifer monitoring well within the well cluster at 2,300 ppm. It
was this concentration that prompted the relocation and installation of the northernmost
monitoring well.

The data collected during this study made a significant contribution to the understanding
of the area between the NCGB and the SEBPGB, as demonstrated by the confirmation of
the existence of hydraulic interconnections between the two basins and the discovery of
elevated concentrations of chlorides in the Deep Aquifers. On-going monitoring of the
wells will yield a better understanding of chloride movement over time and will allow the
collection of valuable water level information prior to startup of EBMUD’s Bayside
Groundwater Project well, during the startup period of the project, and over the long
term. As aresult of DWR’s Local Groundwater Management Assistance Grant Program,
all of the key goals of the Northwest Niles Cone Monitoring Wells Project were
accomplished.




2.0 INTRODUCTION

The purpose of this project was to collect geologic data, supplement the existing
groundwater monitoring network, evaluate groundwater quality, and to monitor the
effects of East Bay Municipal Utility District’s (EBMUD) proposed Bayside
Groundwater Project (Bayside Project) on groundwater flow in the northwest portion of
Alameda County Water District’s (ACWD) jurisdiction, which coincides with the Niles
Cone Groundwater Basin (NCGB) (Figure 1). To obtain these goals, ACWD installed
eight groundwater monitoring wells in locations where there is a lack of geologic and
hydrogeologic information in the northwest region of the NCGB and adjacent to the
South East Bay Plain Groundwater Basin (SEBPGB). Since EBMUD’s proposed
Bayside Project will produce groundwater from the SEBPGB during droughts (in recent
years, EBMUD and ACWD have used the label “South East Bay Plain” to refer
collectively to the San Lorenzo Cone, San Leandro Cone, and other East Bay aquifer
systems north of the Niles Cone), there is consensus that regional groundwater
monitoring will be a critical element for generating the hydrologic data that will enable
both agencies to cooperate on groundwater management issues. The installation of
monitoring wells in the northwest portion of the NCGB, in part, is consistent with this
monitoring objective because it fills an important gap in the monitoring well network
between the two groundwater basins.

The original proposal called for installation of eight monitoring wells at four sites with
one of the sites consisting of a cluster of five wells (Figure 2). One pilot boring was to be
drilled at each site to a depth of 800 feet below ground surface to obtain a detailed
geologic profile of the alluvial material. Each of the pilot borings would then be
converted into monitoring wells screened within the Deep Aquifers encountered above
600 feet. The site with the monitoring well cluster would consist of monitoring wells
completed in five separate water-bearing zones.

2.1 Background

On May 5, 2004, ACWD was awarded a DWR Local Groundwater Management
Assistance Program Grant for implementation of the Northwest Niles Cone Monitoring
Wells Project. A Notice of Commitment from DWR was received by ACWD on July 8,
2004 with the receipt of the grant agreement (4600003644) on October 5, 2004. DWR’s
grant agreement was approved by ACWD’s Board of Directors on October 14, 2004.

2.2 Project Goals and Objectives

The primary goals of this project were to drill and install eight groundwater monitoring
wells in the northwest portion of ACWD’s service area and to obtain geologic and
hydrogeologic information in this critical area. The specific ObJ ectives of the project are
summarized below:




e Drill 800 foot exploratory borings and install monitoring wells completed in tI_le
lowermost water-bearing zone above depths of 600 feet below ground surface (bgs) in
three locations as identified in Figure 3.

e Drill one 800 foot exploratory boring and install five separate monitoring wells in
water-bearing zones above 600 feet bgs at the proposed well cluster location in Figure
3.

e Collect undisturbed core samples from the fine grained material between the water-
bearing zones for the purposes of conducting vertical permeability analysis.

e Collect aquifer specific groundwater elevation data from the eight wells.
o Collect aquifer specific groundwater quality data from the eight wells.

* Gain a better understanding of the geology and hydrogeology of the northwest region
of the NCGB.

o Add needed groundwater monitoring points to the groundwater monitoring network
for the two groundwater basins that will provide long term aquifer specific
groundwater elevation and groundwater quality monitoring.

e Share and discuss groundwater elevation and groundwater quality information
obtained from the monitoring sites with stakeholders operatmg in the NCGB and
adjacent SEBPGB.

o Share information with other interested parties by including the results in ACWD’s
annual Groundwater Monitoring Report.

2.3 Project Scope

The above objectives were met by drilling and constructing groundwater monitoring
wells to obtain detailed geologic and hydrogeologic data of the area, and to provide long
term monitoring points to evaluate groundwater flow and quality. Eight wells were
installed at four sites, with five monitoring wells in a cluster at one site. The locations for
the well sites are presented in Figure 3. The sites were selected based on the
identification of areas where ACWD needed additional information to improve our
understanding of the localized geology, groundwater flow, water quality conditions, and
to provide long term groundwater monitoring points due to the proposed EBMUD
Bayside Groundwater Project.

Prior to the beginning of field activities, modifications were made to the Reserve by DFG
as part of the South Bay Salt Pond Restoration Project. One of the modifications included
the elimination of the access levee to the proposed well cluster drilling site.
Consequently, the well cluster site was relocated to a northern drilling location. Also,
due to groundwater sampling results obtained from the Deep Aquifer groundwater




monitoring wells, an additional modification to the work plan was submitted and
approved by the Department of Water Resources (DWR) in August 2005 to relocate the
westernmost proposed drilling site (the former well cluster location) to the most northern
portion of ACWD’s jurisdiction.

e Single Monitoring Well Sites ' _

At the three sites identified for single monitoring well installation (identified as a
green circle on Figure 3), borings were drilled to 800 feet bgs or bedrock (whichever
came first) at each site. The borings were sampled and geophysically logged for the
purpose of creating a detailed geologic record for the site. The logs are being used to
further understand the geological process that created the Niles Cone aquifer system
and assist stakeholders in evaluating the hydraulic interconnections between
groundwater basins. Upon completion of drilling and logging of the exploratory
borings, a monitoring well was constructed in the water-bearing zone that
corresponded to the Niles Cone Groundwater Basin Deep Aquifers and the estimated
depth of the well that will be used for the EBMUD Bayside Groundwater Project.
Monitoring wells were installed to depths of 445 feet, 450 feet, and 530 feet bgs at
well locations 4S/2W-8Q001 (2D2), 4S/2W-9F014 (3D1), and 3S/3W-25C020
(WD2), respectively.

e Monitoring Well Cluster Site

At the site identified for the monitoring well cluster (identified as a green square on
Figure 3), a single boring was drilled to bedrock which was encountered at 790 feet
bgs. The boring was sampled and geophysically logged for the purpose of creating a
geologic record for the site. Upon completion of drilling and logging of the
exploratory boring, a monitoring well was installed to a depth of 590 feet bgs at well
location 4S/2W-5G003 (4D2). Four additional monitoring wells were installed at this
site in water-bearing zones identified by the geologic log created from the exploratory
boring. The monitoring wells were installed to depths of 170 feet, 215 feet, 355 feet,
and 440 feet bgs at well locations 4S/2W-5G005 (4C1), 4S/2W-5G004 (4C2),
4S/2W-5G001 (4F1), and 4S/2W-5G002 (4D1), respectively.  These depths
correspond to the Newark/upper Centerville, Centerville, Fremont, and Deep Aquifers
identified regionally throughout much.of the NCGB. The installation of a well cluster
allows long term monitoring of all the aquifers, determination of trends in vertical
flow between aquifers, and evaluation of hydraulic interconnections between the
NCGB and the SEBPGB groundwater basins over time.

2.4 Geology and Hydrogeology

The project area is located in the northwestern portion of the NCGB and ACWD’s
service area, north of Old Alameda Creek, west of the City of Union City, and south of
Winton Avenue in the City of Hayward. The project area is underlain by sediments of
the Niles Cone -and the South East Bay Plain with a loosely defined transition zone
between the two basins where components of both groundwater basins apparently
become interbedded.




The Niles Cone is an alluvial fan formed by Alameda Creek and by interfingering
sediments of San Francisco Bay. Water-bearing deposits are composed of Quaternary
alluvium comprised of varying mixtures of gravel, sand, silt and clay. The portion of the
NCGB beneath the study area is composed of gently westward-dipping aquifers separated
by clay aquitards. The aquifers are gravels and sands from Alameda Creek (fluvial and
alluvial). Aquitards are silts and clays from distal fan deposits and the Bay. Primary
aquifers in the Niles Cone Groundwater Basin include the Newark Aquifer (between 40
to 180 feet bgs), Centerville Aquifer (between 200 and 280 feet bgs), Fremont Aquifer
(between 300 and 380 feet bgs), and Deep Aquifers (between 400 and 600 feet bgs).
Bedrock is encountered beneath the NCGB at depths of approximately 800 feet bgs
(DWR, 1967).

The South East Bay Plain is composed of a Deep Aquifer between depths of 400 to 500
feet bgs. Overlying the Deep Aquifer is a predominately fine-grained sequence of silts
and clays with interbedded thin, discontinuous sands which is termed the South East Bay
Plain Alluvium. Below the Deep Aquifer is a sequence of older mudstones and
claystones devoid of sand beds lying on top of older consolidated sedimentary bedrock
(Luhdorff & Scalmanini, 2003).

Saltwater from San Francisco Bay and the adjacent salt ponds intruded into the Newark
Aquifer as a result of over pumping of groundwater and was first noted in the 1920’s.
The Newark Aquifer became unsuitable for irrigation. Deeper wells were drilled and also
over pumped. Brackish water appeared in the deeper aquifers in the 1940’s. Intrusion
occurred as far inland as the Hayward Fault.

Starting in 1962, ACWD began to supplement local recharge with water purchased from
the State Water Project to raise groundwater levels. By 1972, the groundwater head in
the Newark Aquifer had been restored to above sea level and the natural bayward flow
direction was re-established. There has been substantial improvement in water quality in
all aquifers; however, brackish water still remains in the aquifers.




3.0 METHODOLOGY

This Section presents the field methodology that was implemented to obtain the data
necessary to meet the project objectives. Information presented in this section includes a
description of pre-field activities such as permitting and underground utility clearance, as
well as soil boring and groundwater well installation procedures, and soil and
groundwater sampling methodologies.

3.1 PRE-FIELD MOBILIZATION ACTIVITIES
3.1.1 Drilling Permits

ACWD obtained eight drilling permits from the Alameda County Public Works Agency.
Copies of the permits are presented in Appendix A.

3.1.2 Access Agreements

ACWD obtained permission to access and install monitoring wells on State of California
Department of Fish and Game (Fish and Game) and the City of Hayward properties.
Seven of the monitoring wells were installed on Fish and Game’s property at the Eden
Landing Ecological Reserve (Reserve) and one monitoring well was installed on the City
of Hayward’s Sewer Treatment Plant property. All locations are within the City of
Hayward. Copies of the access agreements are presented in Appendix B.

3.1.3 Underground Utility Surveys

Prior to drilling activities, ACWD personnel visited the drilling locations to stake/mark
the locations and meet with the facility contacts to discuss the location of underground
utilities. Underground Service Alert (USA) was contacted, after the field locations were
staked/marked, at least 48 hours prior to field mobilization.

3.2 SOIL BORING AND WELL INSTALLATION PROCEDURES
3.2.1 Subsurface Drilling

Drilling of the borings and installation of the monitoring wells were performed by
Maggiora Bros. Drilling, Inc. (Maggiora Bros.) of Watsonville, California. The borings
were drilled with an Ingersoll Rand TH-60 mud rotary drilling rig with an 8.75-inch
diameter drill bit. At each location, pilot holes were drilled to bedrock or a maximum
depth of 800 feet bgs, whichever came first. The pilot holes were drilled for the purposes
of creating a lithologic log of the boreholes, running geophysical logs, and designing the
monitoring wells. Samples of geologic material were collected at five foot intervals,
examined, and documented on a field log data sheet. Undisturbed soil samples were
collected of the fine grained material between aquifers for permeability testing. The
undisturbed soil samples were collected by advancing the boring to a point immediately




above the desired sampling depth and then pushing a Modified California Split Spoon
Sampler lined with three brass tubes, into the undisturbed soil. The sampler was then
removed from the bottom of the boring. The ends of the bottom tube were covered with
plastic end caps, identified with the orientation of the sample, and labeled with a unique
identification number. Samples not retained for analytical testing were used for
lithologic evaluation.

3.2.2 Well Installation

Eight new monitoring wells were installed as part of this project. Seven of the wells
(4S/2W-9F014 (3D1), 4S/2W-8Q001 (2D2), 4S/2W-5G001 (4F1), 4S/2W-5G002 (4D1),
4S/2W-5G003 (4D2), 4S/2W-5G004 (4C2), and 4S/2W-5G005 (4C1)) were installed
within the Reserve property on levees that were formerly used for salt production. The
eighth monitoring well, 38/3W-25C020 (WD?2), was installed on the City of Hayward’s
Sewer Treatment Plant property. Well construction details are discussed below and
summarized in Table 1. Unless otherwise stated, well installations were conducted using
the following general specifications:

e For installation of monitoring wells within the pilot borings (4S/2W-9F014 (3D1),
4S/2W-8Q001 (2D2), 4S/2W-5G003 (4D2), and 3S/3W-25C020 (WD2)), upon
completion of geophysical logging (resistivity, spontaneous potential, conductivity,
gamma, and temperature) of the wells by Newman Well Surveys of Prundale
California or Welenco of Bakersfield California, the borings were reamed with an
8.75-inch diameter drill bit to total depth to clean out the borehole. The driller then
tremmied 11-sack sand-cement slurry from the bottom of the boring to within 10 feet
of the designed bottom of the well. The sand-cement slurry was allowed to cure a
minimum of 24-hours prior to installation of the monitoring well casing.

e Casing and screen for all the monitoring wells were constructed of 2-inch diameter
Schedule 80 polyvinyl chloride (PVC) plastic with factory slotted well screen (slot
size 0.020-inch).

e All sand packs were constructed using coarse aquarium (4x12) sand. Due to the -

density of the drilling fluid and sealing depths, it was not practical to place the fine
separator sand as proposed. Instead, additional coarse aquarium sand was placed
between 20 to 30 feet above the top of the designed screened portion of the
monitoring well. The additional thickness of coarse aquarium sand sufficiently
retards the intrusion of the sand-cement slurry, keeping it out of the screened portion
of the well.

» All the wells were grouted from the top of the sand pack to the surface using 11-sack
sand-cement slurry.

e Drilling mud displaced by the well installation activities was placed in a truck
mounted storage tank and transported to ACWD’s storage site.




e A traffic-rated well cover was installed flush to the existing grade with a 4-foot by 4-
foot concrete pad surrounding the well cover.

e A 6-inch diameter marker post with the state well identification number was installed.

3.2.3 Well Development

The sand-cement slurry was allowed to cure 72-hours prior to well development. The
goals of development were to remove fine sediment from the well casing and screen to
stabilize the filter pack and to maximize water flow between the well and the aquifer.
Well development was performed using the drop pipe and air lift method. The drop pipe
was moved up and down the well to agitate sediment in the well and to set up a surging
action within the well screen. The well was then purged using compressed air to lift both
water and sediment out of the well. Field parameters (temperature, pH, electrical
conductivity (EC), and turbidity) were measured at approximately 500 to 1,000 gallon
intervals. No detergents, soaps acids, bleaches, or other additives were used to develop
the monitoring wells. Development continued until turbidity was reduced to 5
nephelometric turbidity units (NTU) or less. As approved by the Regional Water Quality
Control Board, as documented in a letter sent by ACWD on July 21, 2004 (Appendix A),
turbid water containing drilling mud was placed in truck mounted storage tank and
transported to ACWD’s property for storage. Development water, clear of drilling mud,
was allowed to discharge to existing salt marshes or soil piles (in the case of well WD2).

3.3 MONITORING WELL SURVEY PROCEDURES

The monitoring wells were surveyed by ACWD using a Trimble R8 GPS (Global
Positioning System). The monitoring wells were located, within limitations of the
equipment, to approximate vertically and horizontally accuracies of + 0.2 and +0.1 of a
foot, respectively. The survey data is presented in Table 2.

3.4 STORM WATER PROTECTION AND EMERGENCY RESPONSE PLANS

ACWD required Maggiora Bros. to prepare a Storm Water Protection (SWP) and an
Emergency Response Plan for the project. The plans were prepared and in place prior to
Maggiora Bros. implementing field activities. ACWD required the preparation of plans
to minimize the effects of potential unauthorized spills to the environment. Copies of the
plans are presented in Appendix C.

3.5 SAMPLING AND ANALYSIS PROCEDURES
3.5.1 Soil Permeability Testing

Selected soil samples were collected using a 24-inch long Modified California Split
Spoon Sampler with 2.5-inch brass liners. The sampler was pushed 24 inches into the
underlying sediment using the hydraulics of the drilling rig. The sampler was then
removed and the sample liners removed. The sample retained for testing was capped




with plastic end caps, labeled, packaged, and delivered to a soils laboratory certified by
the American Association of State Highway and Transportation Officials (AASHTO) for
soil permeability testing. No preservation procedures were required. The two testing
laboratories used were Kleinfelder Inc. of San Jose, California and SIGNET Laboratories
of Hayward, California. The soil cores were analyzed by Falling-Head Flexible Wall
Permeability Testing by ASTM Method D-5084. Soil samples were collected in fine
grained material for the purposes of evaluating the vertical permeability between
identified aquifers.

3.5.2 Groundwater Testing

General groundwater quality samples were collected and analyzed for physical
characteristics, chlorides (EPA Method 300), total dissolved solids (Standard Methods
2540C), and hardness (Standard Methods 2340B). The wells were purged by air lifting
with a minimum of three casing volumes removed prior to sampling. Upon completion of
purging, the samples were collected in unpreserved 250 milliliter glass Teflon-capped
laboratory-supplied bottles and delivered under chain of custody record to ACWD’s
water quality laboratory. ACWD’s laboratory is a state certified laboratory and is part of
the Environmental Laboratory Accreditation Program.

3.6 SOIL DISPOSAL PROCEDURES

As outlined in the permit requirements for Fish and Game, soil and drilling mud
generated during field operations were removed from the well locations and transported
to ACWD’s storage site located on Mission Boulevard next to Alameda Creek in
Fremont, California. Soil and drilling mud generated during field operations on the City
of Hayward’s Sewer Treatment Plant property were left on-site as approved in the City of
Hayward’s access agreement.
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4.0 RESULTS

4.1 GEOLOGY

The geological data collected from this project is consistent with the alluvial channel
deposition observed in other boreholes in the surrounding area. The general lithology
consists of inter-bedded clays, sands, and gravels. Bedrock was encountered at 695 feet,
793 feet, and 740 feet below ground surface in borings 45/2W-8Q001 (2D2), 4S/2W-
OF014 (3D1), and 4S2W-5G003 (4D2), respectively. Bedrock was not encountered in
boring 3S/3W-25C020 (WD2). The bedrock consisted of highly to moderately weathered
Franciscan Graywacke. Geologic well logs presenting the lithologic log, geophysical log,
and well completion are presented in Appendix D.

4.2 GROUNDWATER ANALYTICAL TESTING

Upon completion of well construction, the wells were developed to remove sediment that
had accumulated in the well as a result of well construction activities. All the wells
installed were developed to the development goal of 5 NTUs. Appendix E contains the
development records for the monitoring wells. Upon completion of development and
purging, samples were collected and delivered to the analytical laboratory under chain-of-
custody record (Appendix F) for testing. The laboratory results documented that Total
Dissolved Solids (TDS) ranged from 461 parts per million (ppm) in 4S/2W-05G001
(4F1) to 3,191 ppm in 4S/2W-05G003 (4D2), hardness concentrations ranged from 192
ppm in 4S/2W-05G005 (4C1) to 615 ppm in 4S/2W- 05G003 (4D2), and chlorides
ranged from a low of 97 ppm in 4S/2W-05G001 (4F1) to a high of 2,300 ppm in 4S/2W-
05G003 (4D2). A summary of the results are presented in Table 3.

4.3 SOIL PERMIBILITY TESTING

. A total of 12 soil samples were collected and tested for evaluation of vertical
permeability. The single samples collected from the aquitards at comparable depths
between the Newark and Centerville Aquifers and between the Fremont and Deep
Aquifers documented values of 1.70 X 10" cm/sec and <2.1 X 10” cm/sec, respectively.
Three samples collected from the aquitards at comparable depths between the Centerville
and Fremont Aquifers documented values ranging from <2.1 X 10® cm/sec to 9.57 X 107
cm/sec. Three samples collected from the clay zone within the Deep Aquifers
documented values ranging from <1.0 X 10® cm/sec to 1.77 X 10° cm/sec. Four
samples collected from the comparable depth of the aquitard below the Deep Aquifers
documented values ranging from <2.1 X 10-9 cm/sec to 6.08 X 10® cm/sec. Laboratory
reports are presented in Appendix G and a summary of the results of the testing are
presented in Table 4.
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5.0 CONCLUSIONS

The geological data collected during the drilling of the soil borings confirms that
geological interconnections exist between the NCGB and the SEBPGB.  Geological
cross-sections (Figure 4 and 5) developed by Luhdorff & Scalmannini Consulting
Engineers (Luhdorff & Scalmannini) of Woodland, California, presents the complexity of
the subsurface between the two basins (Luhdorff & Scalmannini, 2003). A generalized
location map of the cross-sections is presented in Figure 6. Superimposing the boring
logs for new monitoring wells 4S/2W-5G003 (4D2), 4S/2W-9F14 (3D1), and 3S/3W-
25C020 (WD2) on these cross-sections (Figure 7 and 8) clarifies the interconnections
between the two basins, specifically at depths above 500 feet bgs.

Hydrogeologically, the refinement of the geologic data is significant because the City of
Hayward Wells “B” and “C” are drawing water from shallow to intermediate water-
bearing zones that emanate from the Niles Cone. They are also screened in the Deep
Aquifers in which an interconnection between the SEBPGB and NCGB is well
documented and confirmed by this study.

Analytical testing of groundwater collected from the monitoring wells documented the
presence of chloride concentrations above secondary maximum contaminant levels
(MCL) for drinking water (250 ppm) in several of the wells. Concentrations of chloride
detected in 4S/2W-05G005 (4C1), 4S/2W-05G004 (4C2), and 4S/2W-05G001 (4F1)
were as expected due to the depths of each of the aquifers relative to ground surface
(ranging from 74 ppm at approximately 200 feet bgs to 295 ppm at approximately 130
feet bgs, respectively). Chloride concentrations within the monitoring wells in the upper
portion of the Deep Aquifer ranged from 125 ppm to 702 ppm in 4S/2W-05G002 (4D1)
and 45/2W-09F014 (3D1), respectively and 2,300 ppm in the deeper water-bearing zone
monitoring well 4S/2W-05G003 (4D2). The chloride result from the northernmost

- monitoring well 3S/3W-25C020 (WD2), located approximately 1 mile from the Bayside

Groundwater Project, documented 495 ppm chloride. Although insufficient information
exists for a proper evaluation of the source of chlorides within the Deep Aquifers, a likely
scenario is the transmission of brackish water from salt ponds and/or the Newark Aquifer
to the Deep Aquifers through abandoned water wells that are known to exist in the
immediate area (68 abandoned wells have been identified in the vicinity of these
monitoring wells).

Permeability results from soil samples collected during the study documented low
permeability values in aquitards separating water-bearing zones that are equivalent in
elevation to the Newark, Centerville, Fremont, and Deep Aquifers within the study area.
This information suggests considerable natural resistance to vertical flow between these
aquifers.

The application of the results of this stLidy has greatly enhanced the understanding of and
the relationship between the NCGB and the SEPBGB. The information collected, along
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with future data that will be collected from the monitoring wells, will assist in the
management and future planning of both groundwater basins.
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6.0 SCHEDULE INFORMATION

The original implementation schedule for the project is presented in Figure 9. Due to the
heavy rains of 2004/2005, the completion schedule for the study was delayed relative to
the original schedule. The rains saturated the access roads to the drilling locations
making them impassable. These rain delays extended the schedule into the nesting
season of endangered species located within the Eden Landing Ecological Reserve. As
required by the permit requirements for access to the Reserve, field operations were
suspended through the nesting season and resumed in the Fall of 2005. Field operations
were completed in January 2006. The actual implementation schedule is presented in
Figure 10.

14




7.0 BUDGET INFORMATION

The original contract schedule for the drilling contractor was designed as a short term
field program with start to completion of field activities within a four month period. The
heavy rains of 2004/2005, forced an extension of field activities beyond the original
contracted time frame. The extended time frame and suspension of drilling activities due
to endangered species nesting activities required ACWD to re-bid the drilling contract.

Costs incurred by ACWD under the grant share were $41,706.10 over that of the original
proposed budget. The re-bidding process resulted in higher unit costs for well drilling
and installation than originally proposed (unit costs varied by task). Due to the weight
and speed limitations placed on the levees by permit requirements, additional costs for
the transportation and disposal of soil generated during the drilling operations were
significantly higher. This additional total cost will be covered by ACWD. Table 5
presents the original budgeted amount and final costs incurred by task for items that were
to be paid for by the Grant.

The costs incurred by ACWD under its Agency Share Costs also were significantly
higher than projected due to the additional time necessary for inspecting field operations
(which were greatly prolonged due to the rain and difficult drilling conditions) and the
preparation and implementation of specifications for the re-bidding process. Table 6
presents ACWD’s original proposed and final incurred Agency Share costs.
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Table 1

Well Completion and Well Indentification Summary Sheet

ACPW* ACWD* * Well ACWD ** Elevation
Permit ID Completion Equilevant Depth Screen Interval | State ID Number
Number Number Date Aquifer (feet) (feet)
W04-1037 WD2 1/25/2006 Deep 800 490-530 3S/3W-25C020
W04-1038 4F1 2/24/2005 Fremont 365 315-355 4S/2W-5G001
WO04-1039 3Dt 12/15/2004 Deep 800 390-450 45/2W-9F014
WO4-1040 4DA1 2/11/2005 Deep 445 400-440 48/2W-5G002
WO04-1041 4D2 1/28/2005 Deep 800 550-590 45/2W-5G003
WO04-1042 4C2 3/3/2005 Centerville 225 180-220 48/2W-5G004
WO04-1043 2D2 12/9/2005 Deep 730 425-445 45/2W-8Q001
WO4-1044 4C1 3/9/2005 Centerville 180 135-170 45/2W-5G005
* = Alameda County Public Works
** = Alameda County Water District
Table 2
Survey Data
State ACWD* * Well | ACWD * Elevation | e erence Easting Northing
Elevation
ID ID Completion Equivalent
Number Number Date Aquifer
3S/3W-25C020 wD2 1/25/20086 Deep 11.663 2060619.716 6084589.174
45/2W-05G001 4F1 2/24/2005 Fremont 9.500 2053132.186 6091675.010
45/2W-05G002 4D1 2/11/2005 Deep 9.103 2053119.427 6091673.272
4S/2W-05G003 4D2 1/28/2005 Deep 8.568 2053103.888 6091671.905
45/2W-05G004 4C2 3/3/2005 Centerville 9.477 2053146.192 6091677.072
45/2W-05G005 4C1 3/9/2005 Centerville 9.683 2053161.112 6091680.239
45/2W-08Q001 2D2 12/9/2005 Deep 11.996 2042334.933 6096390.441
48/2W-09F014 3D1 12/15/2004 Deep 11.004 2044957.359 6100332.633

** = Alameda County Water District




Table 3

Summary of Groundwater Sampling Results

ACWD* é?ec\yvati?an Date of | Depth to |Reference| Water Water Chloride DS Hardness
Well Numbers Well 1.D. |Equivalent Water Water | Elevation | Elevation | Sample Result (PpM) (ppm)
g A Level (feet) (feet msl) | (feet msl) Date (ppm)
35/3W-25C020 WD2 Deep 1/31/2006 495 1,205 328
45/2W-05G001 4F1 Fremont 3/23/2005 232 738 225
45/2W-05G001 4F1 Fremont | 9/1/2005 9.6 9 -0.6 9/1/2005 97 461
45/2W-05G002 4D1 Deep - 3/24/2005 189 646 198
45/2W-05G002 4DA Deep 9/1/2005 12.6 9 -3.6 9/1/2005 125 479
45/2W-05G003 4D2 Deep 3/17/2005] 1,200 2,038 584
4S5/2W-05G003 4D2 Deep 3/25/2005] 1,200 1,945 615
45/2W-05G003 4D2 Deep 9/1/2005 18.8 9 -9.8 9/1/2005 2,300 3,191
45/2W-05G004 4C2 |Centerville --- 3/23/2005 105 542 248
45/2W-05G004 4C2 |Centerville] 9/1/2005 2.8 9 6.2 9/1/2005 74 447
4S/2W-05G005 4C1 Centerville --- 3/18/2005 102 516 192
45/2W-05G005 4CAH Centerville] 9/1/2005 | Artesian 9 9/2/2005 295 936
45/2W-08Q001 2D2 Deep --- --= - 1/12/2006 270 1,121 340
45/2W-09F014 3D1 Deep 4/1/2005 5.4 11 5.6 4/1/2005 689 1922 652
45/2W-09F014 3D1 Deep 9/2/2005 10.9 11 0.1 9/2/2005 702 1,946

* = Alameda County Water District
2300 = value in bold above Secondary Maximum Contaminant Levels




Table 4

Northwest Niles Cone Monitoring Wells Project
Permeability Data Summary Spreadsheet

Sample Date Sample ID Date of Delivery to Lab Received by Date of Lab Report] Sample Results |Between Elevation
(per COC) (at lab) (cm/sec) Equivalent Aquifers
Klienfelder Inc.
10/29/2004 3D2@223' 11/2/2004 C. Liang 11/19/2004 1.70E-07 Newark/Centerville
11/4/2004 3D2@320' 11/8/2004 C. Liang 8/12/2005 <2.1E-9 Centerville/Fremont
11/5/2004 3D2@450.5' 11/8/2004 C. Liang 1/10/2005 1.00E-08 U Deep/ L Deep**
11/10/2004 3D2@470' 11/12/2004 E. Biala 1/10/2005 1.30E-08 U Deep/ L Deep**
11/19/2004 3D2@630' 11/24/2004 N. Baldock 1/24/2005 2.10E-09 Below Deep
1/7/2005 4D2-592.5' 1/11/2005 C.Liang 8/12/2005 <2.1E-9 Below Deep
2/9/2005 4D1-451' 2/9/2005 C.Liang 8/12/2005 <2.1E-9 U Deep/ L Deep**
2/17/2005 4F1-360 2/18/2005 C.Liang 8/12/2005 <2.1E-9 Fremont/Deep
2/28/2005 4C2- 225 NA NA NA NA Unrecoverable
3/7/2005 4C1-175 NA NA NA NA Unrecoverable
Signet Testing Laboratories
11/10/2005 2D2@215 NA NA NA NA Unrecoverable
11/10/2005 2D2@320 11/15/2005 P. Slavin 12/22/2005 9.57E-09 Centerville/Fremont
11/16/2005 2D2@455 11/17/2005 P. Slavin 12/22/2005 1.77E-09 U Deep/ L Deep**
11/22/2005 2D2@548.5 11/23/2005 P. Slavin 1/9/2006 6.08E-09 Below Deep
12/2/2005 2D2@610 NA NA NA NA Unrecoverable
12/13/2005 WD2@210 NA NA NA NA Unrecoverable
12/14/2005 WD2@311 12/14/2005 P. Slavin 1/16/2006 5.36E-09 Centerville/Fremont
12/19/2005 WD2@410 NA NA NA NA Gravelly Zone
12/27/2005 WD2@510 NA NA NA NA Gravelly Zone
1/6/2006 WD2@631.5 1/12/2006 P. Slavin 2/8/2006 1.29E-08 Below Deep

* = Alameda County Water District

** = Upper Portion of the Deep Aquifer Zone and Lower Portion of the Deep Aquifer Zone

NA= No Analysis



Table 5
DWR Cost Summary Sheet

Budget Amount by Task Total Biled To Date |Remaining
Task No.and Description from Approved Budget (Grant Share) Balance
1.1) Finalize Well Locations $ - $ -
1.2) Drilling Contract $ - $ -
1.3) Permitting Process $ - $ -
2.1) Drill and collect lithologic data for 4 boreholes to 800 feet $104,400.00| $ 111,806.10 ( $ (7,406.10)
2.2) Geophysical logs $6,000.00| $ 10,000.00 | § (4,000.00)
2.3) Construct 4 - 600 foot deep 2-inch monitoring wells $66,800.00( $ 45,800.00 | § 21,000.00
2.4) Drill 1 borehole and install a 2-inch monitoring well to 500 feet $18,700.00{ $ 38,250.00 | $ (19,550.00)
2.5) Drill 1 borehole and install a 2-inch monitoring well to 400 feet $16,200.00| § 18,250.00 | $ (2,050.00)
2.6) Drill 1 borehole and install a 2-inch monitoring well to 300 feet $12,700.00| $ 10,500.00 | § 2,200.00
2.7) Drilt 1 borehole and install a 2-inch monitoring well to 200 feet $7,700.00| $ 7,650.00 | $ 50.00
2.8) Collect and classify sampies $ - $ -
2.9) Heview logs and finilize well design $ - $ -
2.10) Develop wells $4,000.00{ $ 9,050.00 | $ (5,050.00)
2.11) Dispose of drilling fluids and cuttings $4,000.00] § 27,600.00 | § (23,600.00)
2.12) Install stove pipes and protective standards $2,400.00{ $§ 8,300.001 % (5,900.00)
2.13) GPS new well locations $ - $ -
3.1) Collection and permeability testing of sample cores $7,000.00| $ 4,400.00 | § 2,600.00
3.2) Collection and analyze groundwater samples upon well completion 3 - $ -
4.1) Submit quarterly progress reports to DWR $ - $ -
4.2) Submit final project summary to DWR $ - $ -
TOTALS $249,900.00 | § 201,606.10 [ $  (41,706.10)
Table 6
Agency Cost Summary Sheet
Budget Amount by Task Actual Costs Difference
Task No.and Description from Approved Budget Accrued
1.1) Finalize Well Locations $3,184.00 | $ 10,496.22 1 § (7,312.22)
1.2) Driliing Contract $2,840.00 | $ 3,052.121 % (212.12)
1.3) Permitting Process $8,400.00 | $ 9,086.56 | $ (686.56)
2.1) Drill and collect lithologic data for 4 boreholes to 800 feet $14,260.00 | $ 72,057.26 1%  (57,797.26)
2.2) Geophysical logs $ 3,323.671 % (3,323.67)
2.3) Construct 4 - 600 foot deep 2-inch monitoring wells $4,900.00 [ $ 21,504.52 1%  (16,694.52)
2.4) Drill 1 borehole and install a 2-inch monitoring well to 500 feet $500.00 [ § 17,314.191{ § (16,814.19)
2.5) Drifl 1 borehole and install a 2-inch monitoring well to 400 feet $500.00 [ $ 8,782.45( % (8,282.45)
2.6) Drill 1 borehole and install a 2-inch monitoring well to 300 feet $500.00 | $ 7,08197!1 % (6,581.97)
2.7) Drill 1 borehole and install a 2-inch monitoring well to 200 feet $500.00 [ $ 8,876.46 | $ (8,376.46)
2.8) Coliect and classify samples $9,000.00 | $ 10,859.12 | § (1,859.12)
2.9) Review logs and finilize well design $1,120.00 | $ 3.732.43 [ § (2,612.43)
2.10) Develop wells 3 6,685.98 | $ (6,685.98)
2.11) Dispose of drilling fluids and cuttings $1,030.00 | § 1,864.42 | § (834.42)
2.12) Install stove pipes and protective standards $120.00 | $ 776.38 | $ (656.38)
2.13) GPS new well locations $1,000.00 | $ 1,253.46 | $ (253.48)
3.1) Collection and permeability testing of sample cores $1,224.00 1 § 3,249.48 | % {2,025.48)
3.2) Collection and analyze groundwater samples upon well complet $724.00{ % 864.25 | (140.25)
4.1) Submit quarterly progress reports to DWR $1,200.00 1 & 1,609.051 % (499.05)
4.2) Submit final project summary to DWR $2,116.00 | $ 2,495.90 | $ (379.90
TOTALS $53,118.00 | $ 195,14589 1 § (142,027.89)
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Figure 9, Original Schedule Northwest Niles Cone Groundwater Monitoring Well Project
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Figure 10, Actual Northwest Niles Cone Groundwater Monitoring Well Project Schedule
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s Task 1.3-Permitting Process 60days  Tue 10/12/04 Mon 1/3/05 { R . ;J\
e Completion of pre-field activities Odays  Mon 1/3/05 Mon 1/3/05 i T T ’_“L g N
7 Endangered Species Nesting Period 110 days Fri 4/1/05 Thu 9/1/05 © }"' A il
L Task 2-Drilling, Well Construction, and Development 115 days Fri 9/2/05 Thu 2/9/06 P i e
i Task 2.1-Drilling 4 boreholes to 800 feet 115 days Fri 9/2/05 Thu 2/9/06 7 3
10 i Task 2.1.1-Boring 4 12days Mon 12/20/04 Tue 1/4/05 e : R R
s Task 2.2.2-Boring 2 12 days Mon 11/14/05 Tue 11/29/05 20 z 2
27 Task 2.2.3-Boring 3 26 days  Tue 10/26/04 Tue 11/30/04 % ‘ T ‘
B Task 2.2.4-Boring W 24 days  Tue 12/13/05 Fri 1/13/06 } } [
O | Task 2.2-Geophysical Logs 1day Mon 1/12/04 Mon 1/12/04 ‘ ‘ )
BlE Task 2.2.1-Boring 4 1 day Wed 1/5/05 Wed 1/5/05 '© | {' |
ot Task 2.2.2-Boring 2 1day Wed12/7/05 Wed 12/7/05 ° ! 1
§|
At Task 2.2.3-Boring 3 1day Thui22/04  Thu 12/2/04 2 T ‘ |
8 m Task 2.2.4-Boring W 1day Mon 1/16/06 Mon 1/16/06 2 ﬂ
I
o i@ Task 2.3-Construct 4 2-inch monitoring wells to 600 feet 1day Mon 1/26/04 Mon 1/26/04
20 i Task 2.3.1-Boring 4 4 days Mon 1/3/05 Thu 1/6/05 ‘
53 Task 2.3.2-Boring 2 4days Thu12/8/05  Tue 12/13/05 16 ;* ]
i
2 Task 2.3.3-Boring 3 8days Mon 12/6/04 Wed 12/15/04 s
3 Task 2.3.4-Boring W 5days  Tue 1/17/06  Mon 1/23/06 '8 f' ‘
26 |§ Task 2.4-Drill and Construct a 2-inch well to 500 feet 10 days Tue 2/1/05 Mon 2/14/05
Lo ] Task 2.5-Drill and Construct a 2-inch well to 400 feet 11days  Mon 2/14/05 Mon 2/28/05
% iE Task 2 6-Drill and Construct a 2-inch well to 300 feet 6days  Mon 2/28/05 Mon 3/7/05 }
7 Task 2.7-Drill and Construct a 2-inch well to 200 feet 3 days Mon 3/7/05 Wed 3/9/05 T
L | Task 2.8-Collect and classify samples, Sites 3 and 4 68 days Tue 1/4/05 Thu 4/7/05 i R e B 2 1
2% Collect and classify samples, Sites 2 and W 45days  Mon 11/14/05 Fri 1/13/06 N R e
%= Task 2.9- Review of logs and finalize well designs, Sites 3 and 4 52 days Thu 1/20/05 Fri 4/1/05 [ i3 I P e
3= Review of logs and finalize well designs, Sites 2 and W 45days Mon 11/14/05 Fri 1/13/06 T IS : R s
2 e Task 2.10-Develop monitoring wells, Site 3 and 4 8days  Thu 3/24/05 Mon 4/4/05 [ ’] R, =
K | Develop monitoring wells, Sites 2 and W 4days Wed 1/25/06 Mon 1/30/06 ] 1’"‘
EO | Task 2.11-Dispose of Drilling fluids and cuttings, Sites 3 and 4 120 days  Tue 10/19/04 Mon 4/4/05 S I 3
B Dispose of Drilling fluids and cuttings, Sites 2 and W 50 days Mon 11/14/05 Fri 1/20/06 S SRR i e P I SO |
L Task 2.12-Install protective standards, Sites 3 and 4 14days  Mon 3/14/05 Thu 3/31/05 |‘"' % |
R Install protective standards, Sites 2 and W 7days  Mon 1/23/06 Tue 1/31/06 : : l :: }
] Task 2 13-GPS new well locations 1day  Mon 1/23/06 Mon 1/23/06 H :
ol Completion of Field Activities Odays  Tue 1/31/06 Tue 1/31/06 ‘ n1
i@ Task 3-Analytical Testing and E 334days Tue10/19/04  Fri1/27/06 —
L | Task 3.1-Collection and geophysical testing of sample cores ,Sites 3 and 4 115days  Tue 10/19/04 Mon 3/28/05 [ i SRR, ) S = “
Ll Collection and geophysical testing of sample cores , Sites 2 and W 45days  Mon 11/14/05 Fri 1/13/06 R JERRE Y R a AN i
LR ] Task 3.2-Collection and testing of groundwater samples 5days  Mon 3/21/05 Fri 3/25/05 ‘ ‘ ¥ eI e
“ 13 Collection and geophysical testing of groundwater samples from wells 2Dz 5days  Mon 1/23/06 Fri 1/27/06 ﬂ
e Task 4- Reporting 331 days Fri 1/7/05 Fri 4/14/06 —'
L | Task 4.1-Quarterly Reporting 65 days Fri 1/7/05 Thu 4/7/05 L B B S e M o ’
A Task 4.1.1-Fourth Qt 2004 progress report 0 days Fri 1/14/05 Fri 1/14/05 6 m; L A
% 15 Task 4.1.2-First Qt 2005 progress report 0 days Fri 4/15/05 Fri 4/15/05 ‘ s
L | Task 4.1.2-Second Qt 2005 progress report 0 days Fri 7/15/05 Fri 7/15/05 ’ ms
50 & Task 4.1.2-Third Qt 2005 progress report 0 days Fri 10/14/05 Fri 10/14/05 ’ 1omh
5@ Task 4.1.1-Fourth Qt 2005 progress report 0 days Fri 1/13/06 Fri 1/13/06 ’ 143
82| Task 4.2-Final Project Summary Report 112days  Thu 11/10/05 Fri 4/14/06 [ R
5= Project Completion 0 days Fri 4/14/06 Fri 4/14/06 52 AR M :
Flguré 10 5 i : -

Project: Actual Project Schedule Northwest Niles Cone Monitoirng Wells Task
Date: March 21 2006

Progress

I Milestone ’ Summary " Project Summary ﬂ External Tasks

External Milestone €

Deadline

Poge |




Appendix A
Permits




COUNTY OF ALAMEDA T e S T Y BT
PUBLIC WORKS AGENCY NOV ~ 4 2005
399 Elmhurst Street » Hayward, CA 94544-1395 P '
(510) 670-5480 November 2, 2005 EN ‘G’Né(gﬁl}!gfé)'ogpr

Mr. Doug Young

Alameda County Water District
43885 South Grimmer Blvd
Fremont, CA 94538

RE: Drilling Permits Extension for Permit No. W04-1037 & W04-0144

Dear Mr. Young:

Your drilling permit request for extension has been approved and will expire November 30, 2005
as requested for drilling peérmit applications, W04-1037 and W04-1044. All conditions of
approval shall remain the same.

Within 60 days after completion of the work, please submit the State DWR 188 forms to this
office. : -

Please submit the revised well location map. We will use the previous State well number
for the time being on these permits, until I can check the location of these wells. I will
later assign a new State well number, so they may fit the State Township, Range, Section
and code for this area.

If you have any questions, please feel free to contact me at (510) 670-6633.

Sincerely,

njginger-Scientist

Jeter Resources Section
TY:
Attachments:

“To Serve and Preserve Our Community”




FAX (510) 782-1939

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo

ALAMEDA COUNTY PUBLIC WORKS AGENCY

www.acfcwed.org

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS

DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

[ DRILLING PERMIT APPLICATION ]

FOR APPLICANT TO COMPLETE

LOCATION OF PROJECT. .ﬂ' ATE of (CAGEdR«A
w . e
L p [
(Sep  odfacks Mla

CLIENT .
Name__ Alasmdu  Covndy Wubr Dudrct
Addrcss_‘(:‘_e_a_f_Cux&__BL-_lPhonc Slo-Gig-~YYyS2
City _Frewasad Zip__ S Y4537
APPLICANT . .
Name & Cooncty Wader Didrct
Fax_ T15~ 65 1-t700
Address 3%6Y  Boa.d Pud  Phone 512-(g 8-MUSZ
City _ T A timgay Zip___SMNS3 7
TYPE OF PROJECT
Well Construction Geotechnical Investigation
Cathodic Protection General
‘et Supply Contamination
;itoﬁné) Well Destruction

.PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic N / A

Municipal Irrigation

Industrial Other
DRILLING METHOD:

m Air Rotary Auger

Cable Other
DRILLER’S NAME M‘lg‘jxof‘« 8ras, )n”mj » Toe.
DRILLER’S LICENSE NO. 2 Ll q c1 57
WELL PROJECTS

Drill Hole Diameter _L_in. Maximum

Casing Diameter A in

Depth_2.80 fi.
Surface Seal Depth__| S0 _ fi. Owner's Well Number 1 Aj

GEOTECHNICAL/CONTAMINATION PROJECTS

Numberof Borings Maximum

Hole Diameter in. Depth fi.
STARTING DATE L‘I—‘/ 4 Df o ‘/
COMPLETION DATE___ L L / LL/ﬁ‘/J

FOR OFFICE USE
PERMIT NUMBER
WELL NUMBER
APN
PERMIT CONDITIONS

Circled Permit Requirements Apply

A. GENERAL
1. A permit application should be submitted so as to
arrive at the ACPWA office five days prior to
proposed starting date.
2. Submit to ACPWA within 60 days after completion of
permitted original Department of Water Resources-
Well Completion Report.
3. Permit is void if project not begun within 90 days of
approval date
B. WATER SUPPLY WELLS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2. Minimum seal depth is 50 feet for municipal and
Industrial wells or 20 feet for domestic and irrigation
wells unless a lesser depth is specially approved.
C. GROUNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2 Minimum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement
grout/sand mixture. Upper two-three feet replaced in kind
or with compacted cuttings.
E. CATHODIC
Fill hole anode zone with concrete placed by m:mxc
F. WELL DESTRUCTION ’
Send a map of work site A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well

destruction. Multiple borings on one application are acceptable
for geotechnical and contamination investigations.

APPROVED DATE,

I hereby agree to comply with all requircments of this permit and Alameda County Ordinance No. 73-68.

APPLICANT’S SIGNATURE__ 4 DATE

Rev.5-11-04

2 Z/S‘Zoy




FAX (510) 782-1939

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo

ALAMEDA COUNTY PUBLIC WORKS AGENCY

www.acfewed.org

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS
DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

[ DRILLING PERMIT APPLICATION ]

FOR APPLICANT TO COMPLETE

LOCATION OF PROJECT, STATE ofF CALIFSR /1A
" - L
y g 2
(sep Hac e W-n.]a

CLIENT .
Name Al QU\_&A CAJA—“\/ Ul adr bk“b‘ls(_'i
Address 43 BB Greesr DledPhone_Sio-Gi g -HY52
City _ Frewsead = A Zip 94 537

APPLICANT .
Name e vy CA-MA-f Vb Dotdr.ct
Fax__ T~ &51-17¢0

Address 36 Bead  Rud  Phone 5266 8-MUTZ
City _E reamans - Zip__a94S5S37
TYPE OF PROJECT
Well Construction Geotechnical Investigation
Cathodic Protection General
‘er Supply Contamination
.itoriné) . Well Destruction
PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic N / A
Municipal Irrigation
Industrial Other
DRILLING METHOD:
Mud R Air Rotary Auger
Cable Other

DRILLER’S NAME Mllijorv\ 8ras. );»“-*3 » T,

DRILLER'S LICENSE NO. 249957

WELL PROJECTS
Drill Hole Diameter_B___in. Maximum

Casing Diameter < in. Depth 402 _fi. L/
e F

Surface Seal Depth_3TO  fi. Owner's Well Number

GEOTECHNICAL/CONTAMINATION PROJECTS
Number of Borings Maximum
Hole Diameter n. Depth ft.

STARTING DATE (z [13]/oY
€ 1
COMPLETION DATE __{ L7/ i "/ o ‘/

I hereby agree to comply with all requirements of this pe

FOR OFFICE USE

PERMIT NUMBER
WELL NUMBER
APN

PERMIT CONDITIONS
Circled Permit Requirements Apply

A. GENERAL

1. A permit application should be submitted so as to

arrive at the ACPWA ofTice five days prior to
proposed starting date.

2. Submit to ACPWA withia 60 days after completion of
permitted original Department of Water Resources-
Well Completion Report.

- 3. Permit is void if project not begun within 90 days of

approval date

B. WATER SUPPLY WELLS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremic.
2. Minimum seal depth is 50 feet for municipal and
Industrial wells or 20 feet for domestic and irrigation
wells unless a lesser depth is specially approved.
C. GROUNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2 Minimum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement.
grout/sand mixture. Upper two-three feet replaced in kind
or with compacted cuttings.
E. CATHODIC
Fill bole anode zone with concrete placed by tremie.
F. WELL DESTRUCTION
Send a map of work site.A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well

destruction. Multiple borings on one application are acceptable
for geotechnical and contamination investigations.

APPROVED DATE,

rmit and Alameda County Ordinance No. 73-68.
DATE CLZ (s/o Y




FAX (510) 782-1939

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo

ALAMEDA COUNTY PUBLIC WORKS AGENCY

www.acfcwed.org

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS

DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

[ DRILLING PERMIT APPLICATION ]

FOR APPLICANT TO COMPLETE

LOCATION OF PROJECT. JT ATE ofF (CALIFOR L4

w “ I
Vo din frobeaiical o Sesor
(co a-ttac W-a.]n D

CLIENT .
Name Alaw Au CéJA:L/ ) e ‘DL“LI&"

Address_43 885  Grewar DBlodPhone_Sio- aK-YYS$2
City _Freamead- A Zip 94537

APPLICANT .
Name, Contdf Ca..u\-l-f Weahr Dotr.ct
Fax_ Ji15- 65 1-1700

Address 346 Feard  Raud Phone 32~ (g 8-M4S2
City_Ertemans Zip aMqS3 7
TYPE OF PROJECT
Well Construction Geotechnical Investigation
Cathodic Protection General

ter Supply Contamination
,xitoring > . Well Destruction

' PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic N / A

Municipal Irrigation
Industrial Other
. DRILLG METHOD:
Mud Air Rotary Auger
Cable Other
DRILLER’S NAME M‘lgjuoru 8ros. )j.{l.«j , e,

249957

DRILLER’S LICENSE NO.

WELL PROJECTS .
Drill Hole Diameter 23 n. Maximum

Casing Diameter____ &~ in. Depth 300 ft. 4 C
Surface Seal Depth _2.S© _fi. Owner's Well Number

GEOTECHNICAL/CONTAMINATION PROJECTS

Number of Borings Maximum
Hole Diameter in Depth fi.

fle/oy

COMPLETION DATE ’77 20 / 0y

STARTING DATE

e )

I hereby agree to comply with.a%‘aq irgments of this permit and Alameda County Ordinance No. 73-68.
APPLICANT’S SIGNATURE : ~ N __DATE ?[ /SZ O;’

PI S PRINT NAME

Rev.5-11-04

FOR OFFICE USE
PERMIT NUMBER
WELL NUMBER
APN
PERMIT CONDITIONS

Circled Permit Requirements Apply

A. GENERAL
’ 1. A permit application should be submitted so as to
arrive at the ACPWA office five days prior to
proposed starting date.
2. Submit to ACPWA within 60 days after completion of
penmitted original Department of Water Resources-
Well Completion Report.
3. Permit is void if project not begun within 90 days of
approval date
B. WATER SUPPLY WELLS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2. Minimum seal depth is 50 feet for municipal and
Industrial wells or 20 feet for domestic and irrigation
wells unless a lesser depth is specially approved.
C. GROUNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS ’
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2.Minirnum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement
grout/'sand mixture. Upper two-three feet replaced in kind
or with compacted cuttings.
E. CATHODIC
. Fill hole anode zone with concrete placed by tremie.
F. WELL DESTRUCTION
Send a map of work site.A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well

destruction. Multiple borings on one application are acceptable
for geotechnical and contamination investigations.

APPROVED DATE




FAX (510) 782-1939

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo

ALAMEDA COUNTY PUBLIC WORKS AGENCY

www.acfewed.org

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS

DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

[ DRILLING PERMIT APPLICATION ]

FOR APPLICANT TO COMPLETE

1LOCATION OF PROJECT. .ST ATE of (ALIFda WA

\Ugt!&wé !g‘:&:&lsﬁga gr;ich G’-L-eﬂ
Lou é',z EuL’i‘f‘gl Ry ssrdf
(Seo Hag bet “’L-A.]A

CLIENT .
Name Aamdu Gy Wader Dutrct

Address_ 43 BBS Gromaar D\oAPhone_Sio-GiE-~-YYS2
City _Frewsead <A Zip 94 y37

APPLICANT .
Name [F Y Covatr W abh D o
Fax Yi5- &5i=1240

Address 3% Road 24 Phone 32~ 8-MUTZ
City _Ercumensy Zip A4S3I 7
TYPE OF PROJECT
Well Construction Geotechnical Investigation
Cathodic Protection General
‘er Supply Contamination
.iton’n,§> - Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic N / A

Municipal Irrigation
Industrial Other
DRILLING METHOD:
Air Rotary Auger
Cable Other
DRILLER'S NAME Mﬂgjxore\ Bras. },Jl..\j , Tac,
DRILLER'S LICENSE NO. 249957
WELL PROJECTS
Drill Hole Diameter in. Maximum

Casing Diameter A in. Depth .5 0D _f.

Surface Seal Depth _ £ S”O _f. Owner's Well Number iD '
GEOTECHNICAL/CONTAMINATION PROJECTS

Number of Borings Maximum

Hole Diameter in. Depth fi.
(2 / A 110 )/

COMPLETION DATE 7L/ { 97/ o ‘/

STARTING DATE

FOR OFFICE USE
PERMIT NUMBER
WELL NUMBER
APN
PERMIT CONDITIONS

Circled Permit Requirements Apply

A. GENERAL
1. A permit application should be submitted so as to
arrive at the ACPWA office five days prior to
proposed starting date.
2. Submit 10 ACPWA within 60 days afier completion of
permitted original Department of Water Resources-
Well Completion Report.
3. Pemmit is void if project not begun within 90 days of
approval date
B. WATER SUPPLY WELLS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2. Minimum seal depth is 50 feet for municipal and
[ndustrial wells or 20 feet for domestic and irrigation
wells unless a lesser depth is specially approved.
- C. GROUNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2.Minimum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement
grout/sand mixture. Upper two-three feet replaced in kind
or with compacted cuttings.
E. CATHODIC >
Fill hole anode zone with concrete placed by tremie.
F. WELL DESTRUCTION
Send a map of work site.A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well

destruction. Multiple borings on one application are acceptable
for geatechnical and contamination investigations.

APPROVED DATE

I hereby agree to comply with all requirements of this permit and Alameda County Ordinance No. 73-68.

APPLICANT'S SIGNATURE . === DATE 7/ { ‘70:/

Pl 3PRINTNAME D«%M

Rev.5-11-04




FAX (510) 782-1939

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo

ALAMEDA COUNTY PUBLIC WORKS AGENCY

www.acfcwed.org

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS
DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

[ DRILLING PERMIT APPLICATION e 1

FOR APPLICANT TO COMPLETE

LOCATION OF PROJECT___STATE _ 0ofF (ALIFoR w4
(Y] -~ . (s gé A
Loen by colsairn $0.L Q.
(cco a-ttacke ¥ M[a)

CLIENT .
Name, al aare due C.;.u.“\/ Uadr Pt

Address_ 43 BBS" Gromasr DlodPhone_Sio-Gig-4452
City _Freusead~ A Zip___ a4 v37

APPLICA .
Name wmidd  Cooatry Wah, Dotrct
Fax S5~ &51~-1T1¢c0

Address 3% Bead  Rud  Phone S22~ L 8-MMTZ
City_F rtoeasy Zip S9S3I 7
TYPE OF PROJECT
Well Construction Geotechnical Investigation
Cathodic Protection General
‘er Supply Contamination
ximriné) - © 7" Well Destruction

" PROPOSED WATER SUPPLY WELL USE

New Domestic Replacement Domestic N / A

Municipal . Irrigation
Industrial Other
DRILLING METHOD:
Air Rotary Auger
Cable Other
DRILLER’S NAME M‘l:)‘jnofm Bras. ),.”-«3 » Toe,
DRILLER'S LICENSENO. 2 q q q 57
WELL PROJECTS
Drill Hole Diameter in. Maximum

Casing Diameter___ &~ _____in. Depth Q0 g,
Surface Seal Depth __S3° & Owner’s Well Number _ 4‘D 2

GEOTECHNICAL/CONTAMINATION PROJECTS
Number of Borings : Maximum

Hole Diameter in. Depth
U/ 22/0
7 T—7

COMPLETIONDATE__'2. [ 5/ ) 7‘*[

/

fi.

STARTING DATE

I hereby agree to comply with all requirements of this pgrmit and Alameda County Ordinance No. 73-68.
APPLICANT'S SIGNA . Zg‘iﬁ\ DATE 2! §2

P! 5 PRINT NAME . =)

FOR OFFICE USE
PERMIT NUMBER
WELL NUMBER
APN
PERMIT CONDITIONS

Circled Permit Requirements Apply

A. GENERAL

1. A permit application should be submitted so as to

arrive at the ACPWA office five days prior to
proposed starting date.

2. Submit to ACPWA within 60 days after completion of
permitted original Department of Water Resources-
Well Completion Report.

3. Permit is void if project not begun withio 90 days of
approval date

B. WATER SUPPLY WELLS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2. Minimum seal depth is 50 feet for municipal and
Industrial wells or 20 feet for domestic and irrigation
wells unless a tesser depth is specially approved.
C. GROUNDWATER MONITORING WELLS *~
INCLUDING PIEZOMETERS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2.Minimum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement
grout/sand mixture. Upper two-three feet replaced in kind
or with compacted cuttings.
E. CATHODIC
Fill hole anode zone with concrete placed by tremie.
F. WELL DESTRUCTION
Send a map of work site. A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well

destruction. Multiple borings on one application are acceptable
for geotechnical and contamination investigations.

APPROVED DATE

l _o«/

Rev.5-11-04




FAX (510) 782-1939

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo

ALAMEDA COUNTY PUBLIC WORKS AGENCY

www.acfewed.org

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS

DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

I DRILLING PERMIT APPLICATION e 1

FOR APPLICANT TO COMPLETE

LOCATION OF PROJECT. JT ATE oF CACIFoRw 1A

w - ¢ A
QA C‘a~ B
(Sce 3 q:ﬁ-ﬂ.c_kg_ab Mg‘]a S
CLIENT

Name__ Blasmda  Gudy Wadr Dot
Address_ 43 BBS  Gremears  DlohPhone _Fio-big-~Y4Y52
City _Frewsead ¥, 4 Zip 84537

APPLIC .
Name, quwtdd Gooaty Weahr Dodr.ct
Fax 515~ &5\~ 0

Address 3W6Y  Beacd Rl Phone S '~ (g 8-44S2Z
City _ s tomgny Zip__S9S37
TYPE OF PROJECT
Well Construction Geotechnical Investipation
Cathodic Protection General

=r Supply Contamination
@ -t 7 - Well Destruction

PROPOSED WATER SUPPLY WELL USE

New Domestic Replacement Domestic N / A
Municipal Irrigation
Industrial Other

DRILLING METHOD:
Mud R Air Rotary Auger
Cable Other

DRILLER’S NAME MQQLQF“ 8ras. }n“-*g»:r"-

DRILLER'S LICENSE NO. 2 L{ q ﬁ 57
WELL PROJECTS
Drill Hole Diameter in, Maximum

Casing Diameter __ & _in Depth _&0D f.

Surface Seal Depth_S 3D f.  Owner's Well Number__ SD 2

GEOTECHNICAL/CONTAMINATION PROJECTS
Number of Borings _______~ Maximum
Hole Diameter in. Depth ft.

STARTING DATE ____ 11 / g / oY
coMPLETION DATE __ !/ / 19 / oY

FOR OFFICE USE
PERMIT NUMBER
WELL NUMBER
APN
PERMIT CONDITIONS

Circled Permit Requirements Apply

A. GENERAL
1. A permit application should be submitted so as to
arrive at the ACPWA office five days prior to
proposed starting date.
2. Submit to ACPWA within 60 days after completion of
permitted original Department of Water Resources-
Well Completion Report.
3. Permit is void if project not begun within 90 days of
approval date
B. WATER SUPPLY WELLS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2. Minimum seal depth is 50 feet for municipal and
Industrial wells or 20 feet for domestic and irrigation
wells unless a lesser depth is specially approved.
C. GROUNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS
i. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2.Minimum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement
grout/sand mixture. Upper two-three feet replaced in kind
or with compacted cuttings.
E. CATHODIC
Fill hole anode zone with concrete placed by tremie.
F. WELL DESTRUCTION
Send a map of work site.A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well

destruction. Multiple borings on one application are acceptable
for geotechnical and contamination investigations.

APPROVED DATE

I hereby agree to comply with all requirements of this permit and Alameda County Ordinance No. 73-68.

~
APPLICANT’S SIGNATURE

PL" " PRINT NAME ol oy = 7 |
5 v i

DATEj_Llé-LD ‘/




PHONE (510) 670-6633 James Yoo
FAX (510) 782-1939

ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS
DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

www.acfewed.org

[ DRILLING PERMIT APPLICATION

FOR APPLICANT TO COMPLETE

LOCATION OF PROJECT. '.YF"TE OF CALIFSR A

- 3 - A
[ . =
{seeo Hache b W-a._.[ 2

CLIENT .
Name, Alaan b Goowdy Wader Dotrct
Address_43 885 Grwesr BlodPhone_SIo-Gig~Y4Y52
City _Frevasad ~A Zip__ 94 ¥37
APPLICA] Co .
Name, s dy Ca.m.—l-f Wehr Doadrct

Fax__ 315~ &35 1-1760

Address 3% oM Bead 2o Phone S~ (4§ 8-MUS2Z

City _Eremmand Zip_ _S9S537

TYPE OF PROJECT

Well Construction Geotechnical Investigation

Cathodic Protection General
ter Supply Coatamination
. bitorinia E Well Destruction -

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic

w/A

Municipal Irrigation
Industrial Other
DRILLING METHOD:
' Air Rotary Auger
Cable Other
DRILLER'S NAME M“jjtof% Bras, )n“-*\j » Tac.
DRILLER’S LICENSE NO. 2 L{ q (7 57
WELL PROJECTS
Drill Hole Diameter in. Maximum
Casing Diameter e in.  Depth _6OO f.

Surface Seal Depth _S"SQ __fi. Owner's Well Number 2Dz

GEOTECHNICAL/CONTAMINATION PROJECTS

Number of Borings Maximum
Hole Diameter Depth ft.

IO";Z.YJD L/

COMPLETION DATE “I S /o /

STARTING DATE

FOR OFFICE USE
PERMIT NUMBER
WELL NUMBER
APN
PERMIT CONDITIONS

Circled Permit Requirements Apply

A. GENERAL
1. A permit application should be submitted so as to
arrive at the ACPWA office five days prior to |
proposed starting date.
2. Submit to ACPWA within 60 days after completion of
permitted original Department of Water Resources-
Well Completion Report.
3. Permit is void if project not begun within 90 days of
approval date
B. WATER SUPPLY WELLS .
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2. Minimum seal depth is 50 fect for municipal and
Industrial wells or 20 feet for domestic and imrigation
) wells unless a lesser depth is specially approved. -
C. GROUNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2.Minimum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement
grout/sand mixture. Upper two-three feet replaced in kind
or with compacted cuttings.
E. CATHODIC
Fill hole anode zone with concrete placed by tremie.
F. WELL DESTRUCTION
Send a map of work site. A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well
destruction. Multiple borings on one application are acceptable
for geotechnical and contamination investigations.

APPROVED DATE

1 hereby agree to comply with all requirements of this permit and Alameda County Ordinance No. 73-68.

APPLICANT'S SIGNATUR% &ée"'\

A E PRINT NAME =

Rev.5-11-(4

DATE ’ctl Ly '7’




FAX (510) 782-1939

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo

ALAMEDA COUNTY PUBLIC WORKS AGENCY

www.acfcwed.org

APPLICANTS: PLEASE ATTACH A SITE MAP FOR ALL DRILLING PERMIT APPLICATIONS
DESTRUCTION OF WELLS OVER 45 FEET REQUIRES A SEPARATE PERMIT APPLICATION

[ DRILLING PERMIT APPLICATION ]

FOR APPLICANT TO COMPLETE

~

LOCATION OF PROJECT. .ﬂ' ATE ofF (CALIFdR A

w gjj&:.é !E_g—_&yrg;i;ga Er;F.,Ci# Eéc.n
_L_EAA_LLA‘__E_QL"‘%%—____,
(Sce  affache b Ma..la

" CLIENT )
Name Alawnm. da Ca-M:’Ly Weadw  Ductrud

Address_ 43 885 Groaear DloAPhone_SIo-GL&E-~Y{S2
City _Freussad - 4 Zip__ 94 ¥37

APPLICANT

Name__ Rlguandoy C‘:-le—f et Dui/.u:‘"

Fax__J12- 651-17100

Address 3004  Read  Rud  Phone _$'2-64 8-MUTZ
City _Fremansy Zip__SMNS3 7
TYPE OF PROJECT
Well Construction Geotechnical Investigation
Cathodic Protection General

“er Supply Contamination
-itorin)§>' R Well Destruction

PROPOSED WATER SUPPLY WELL USE

New Domestic Replacement Domestic N / A
Municipal {rrigation
Industrial Other
DRILLG METHOD:
d R Air Rotary Auger
Cable Other
DRILLER’S NAME M&y‘jxof‘x 8eas. Yeothing s Toe
DRILLER’S LICENSE NO. 249957
WELL PROJECTS
Drill Hole Diameter in. Maximum
Casing Diameter 2 in. Depth _LO0O R

Surface Seal Depth __S”SO__ft. Owner's Well Number___{ D2

GEOTECHNICAL/CONTAMINATION PROJECTS

Number of Borings _________ Maximum
Hole Diameter in, Depth fi.
STARTING DATE 0] ufoY

r3lizfoY

COMPLETION DATE

FOR OFFICE USE

PERMIT NUMBER
WELL NUMBER
APN

PERMIT CONDITIONS
Circled Permit Requirements Apply

A. GENERAL

1. A permit application should be subsmitted so as to

arrive at the ACPWA office five days prior to
proposed starting date.

2. Submit to ACPWA within 60 days afier completion of
permitted original Department of Water Resources-
Well Completion Report.

3. Permit is void if project not begun within 90 days of
approval date

B. WATER SUPPLY WELLS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2. Minimum seal depth is 50 feet for municipal and
Industrial wells or 20 feet for domestic and irrigation
wells unless a lesser depth is specially approved. - -
C. GROUNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS
1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.
2.Minimum seal depth for monitoring wells is the
maximum depth practicable or 20 feet.
D. GEOTECHNICAL/CONTAMINATION
Backfill bore hole by tremie with cement grout or cement
grout/sand mixture. Upper two-three feet replaced in kind
: or with compacted cuttings.
E. CATHODIC
Fill hole anode zone with concrete placed by tremie.
F. WELL DESTRUCTION
Send a map of work site.A separate permit is required
for wells deeper than 45 feet.
G. SPECIAL CONDITIONS

NOTE: One application must be submitted for each well or well
destruction. Multiple borings on one application are acceptable
for geotechnical and contamination investigations.

APPROVED DATE

I hereby agree to comply with all requirements of this permit and Alameda County Ordinance No. 73-68.

APPLICANT'S SIGNATURE

P 1PRINT NAME _Dw3 <

{

- %%SDA;TE 71/;107

Rev.5-11-04
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JAMES G. GUNTHER (510) 668-4200 = FAX (510) 770-1793 » www.acwd.org PAUL PIRAINO
President General Manager
ROBERT SHAVER

JUDY C. HUANG
Vice President

MARTIN L. KOLLER
ARTHUR LAMPERT
JOHN H. WEED

Engineering Manager
KARL B. STINSON
Operations Manager
WILLIAM ). ZENONI
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July 21, 2004

Mr. John Wolfenden

Section Leader, Alameda and Santa Clara County
Regional Water Quality Control Board

1515 Clay Street, Suite 1400

Oakland, California 94612

Dear Mr. Wolfenden:
Subject: Development Water from ACWD Monitoring Well Installations

_._As discussed during our telephone conversation of June 29, 2004, the ‘Alameda County
Water District (ACWD) will be installing eight monitoring wells in the Fall of 2004 to
monitor chloride concentrations and water levels in the Niles Cone Groundwater Basin.
The proposed wells will be installed at three locations along the Old Alameda Creek
Flood Control Channel levee and near the intersection of Eden Landing Road and Arden
Road in the City of Hayward, California.

The monitoring wells are anticipated to be discreetly screened within the Newark,
Centerville, Fremont, and Deep Aquifers. We would like to discharge the development
water to the Old Alameda Creek Flood Control Channel (at the three locations along the
levee and a nearby storm drain (at the Eden Landing Road/Arden Road location). The
water quality from each well will vary as a function of the intercepted aquifer and
location. The water quality anticipated from each well is provided in the table below.

Wells Location Aquifer Anticipated Anticipated TDS
' Chloride (mg/L)
(mg/L) -
Well 1 old Newark 3600 - 7530
Alameda
Creek Levee
West




Mr. John Wolfenden
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Well 2 0ld Centerville 25 350
Alameda

Creek Levee
West

Well 3 Old Fremont 25 350

Alameda :

Creek Levee
West

Well 4 Old Deep 120 570
Alameda
Creek Levee
West

Well 5 Old Deep 2 90 470
Alameda
Creek Levee
West

Well 6 Old Deep 2 90 470

' Alameda

Creek Levee 4
Center N

Well 7 . 0ld | Deep2 | g0 e
Alameda
Creek Levee
East

Well 8 Intersection Deep 2 90 470
of Eden :
Landing

Road and

Arden Road

Anticipated discharge volume from the monitoring wells is expected to range between
2,000 and 3,000 gallons per well. ACWD will require that the development water be
pumped into a sediment settlement tank to remove entrained solids prior to discharge.

The estimated water quality is based upon water quality data from regional monitoring
wells. A map showing the drilling locations for the wells is attached. We made a similar
request at this time in 2000 and received a response letter from the Regional Water
Quality Control Board (Regional Board) approving the request.

Per our telephone conversation, it is our understanding that the Regional Board verbally
approves our request and that a NPDES permit will not be needed. We appreciate your
time in discussing this request with us. We have prepared this letter to confirm the
information discussed during our telephone conversation and to document Regional




Mr. John Wolfenden
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July 21, 2004

Board approval of this request. If you have any questions, please call me at 510-668-4452.

Sincerely, _
e TSN
ouglas T. Young, R.G.
Hydrogeologist
dty/bk

attachments




® ACWD Proposed Wells
® ACWD Proposed Well Cluster

® Existing DWR well cluster
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Access Agreements




State of California — The Resources Agency ARNOLD SCHWARZENEGGER Governor
EGGER, Governor

DEPARTMENT OF FISH AND CAME '

http://www.dfg.ca.gov

POST OFFICE BOX 47
YOUNTVILLE, CALIFORNIA 94599
(707) 944-5500

September 17, 2004

Steven D. Inn : o RECE,VE[

Groundwater Resources Manager

Blameda County Water District ’ SEP 2 9 2004
Post Office Box 5110 A .
Fremont, CA 94537-5110 ENGlNé%mgbng

Dear Mr. Inn:

Letter of Agreement
Right of Entry, Eden Landing Ecological Reserve, Alameda County
Northwest Niles Cone Monitoring Well Construction Project

The Alameda County Water District (ACWD) supplies water to
the Cities of Fremont, Newark, and Union City. As part of the
management of the groundwater basin, ACWD has a number of
groundwater monitoring wells (wells) located throughout the basin
that act as water quality monitoring points to identify possible
contaminants entering the basin. A number of these wells are on
the Eden Landing Ecological Reserve (ELER) property in Alameda
County, which is owned and managed by the Department of Fish and

Game (Department).

- ACWD -monitors a nested; steel casing well ctluster aléng the ™

south-eastern side of ELER known as Whale’s Tail marsh, at the

mouth of 0ld Alameda Creek. The wells are described as nested
since all three wells were completed within the same borehole.
Groundwater water level and water quality data indicate that the
wells in the ELER are reaching the end of their operational
usefulness and, since the well casings are steel, are beginning
to degrade. Subsequently, the facility is scheduled to be
destroyed in the near future. The loss of this monitoring point
leaves a large data gap in the understanding of the groundwater
hydraulics of the basin and needs to be replaced. Furthermore,
the facility may be in conflict with the proposed wetland -
restoration proposed for ELER.

The purpose of the project is the installation of new wells
by ACWD in ELER. ACWD, working in conjunction with the State of
California, Department of Water Resources (DWR), has been awarded
a grant to explore, evaluate, and monitor geologic and hydro-
geologic conditions in this area. ACWD needs to complete well
installation activities and begin monitoring of these proposed
monitoring wells by spring of 2005. The project involves
construction of new wells located on levee margins in ruderal,
upland habitat, adjacent to fully tidal or managed wetlands and
channel habitats.

Conserving Ca[ifomia’s Wildlife Since 1870
= |
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ACWD is proposing to install eight (8) groundwater
monitoring wells at four (4) locations in ELER. Three of the
locations will have one (1) well each and the fourth will have a
monitoring well cluster of five (5) monitoring wells. -Fhe
monitoring well cluster is located in the vicinity of the
existing DWR monitoring well facility. The proposed drilling
locations are presented on the attached figures (provided by
ACWD). . Drilling activities will involve the use of a drilling
rig, one to two support trucks, and an ACWD inspector pickup
truck. Drill cuttings and well development material generated by
these activities will be removed from the site and transported to
an ACWD facility. Upon completion of well installation
activities, the site will be returned to its pre-field activities
condition with the exception of at-grade valve pots and concrete
and bollard marker posts. The monitoring well drilling
activities are expected to take six to eight weeks to complete.

The wells will be drilled and constructed by a drilling
contractor licensed in the State of California with a valid C-57
license. The boreholes will be drilled using a mud rotary
drilling rig. The drilling team is expected to consist of a
drill. rig, support truck _and pickup truck. Additionally, ACWD
may have inspection vehicles at the site. During drilling
operations, drilling mud will be used to lift cuttings out of the
borehole. The drilling mud will be contained within a portable
mud pit and the drill cuttings removed from the pit to a portable
storage bin. When full, the bin will be transported to an ACWD
owned property where the drill cuttings will be stored.

All well boreholes will be drilled to a diameter of at least
six inches. All the wells will be completed as 2-inch monitoring
wells constructed of Schedule B0 PVC casing with a 20 foot long
well screen. The annular space next to the screened portion will
be backfilled with clean sand. The annular space above the sand
will be sealed with neat cement grout. All wells will be
constructed in accordance with ACWD Monitoring Guidelines and
California Well Standards. During drilling, samples will be
collected and materials will be classified by a Registered
Geologist following the Manual Soil Description Standard (ASTM
D2488-00) and the Unified Soils Classification System.

The monitoring wells will be initially developed using a
surge block and bailer on the drill rig. The drilling team will
be followed by a well development team responsible for final well
development. The wells will be developed using a surge
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block/airlift method. Debris in the bottom of the well will be
bailed out. Development water will be retained in a portable
storage tank and entrained sediment allowed to settle. _Upon
completion of the settlement process, the clear development water
will be discharged to the adjacent salt pond, as directed by the
Department. The sediment remaining in the tank will be
transported off-site to an ACWD facility for storage.

Once well construction and development are complete, a
traffic rated utility box will be installed to protect the well
from contamination or vandalism. Each well will be engraved with
the well identification and state reference number and the
utility box will be set in a 2-foot-by-2-foot concrete pad with a
concrete bollard. '

Equipment or material not utilized during specific phases of
-the well installation process will be stored off-site. Well
casing and monitoring well material will not be stored on-site
during the borehole drilling phase of work.

ACWD shall be allowed access to ELER for construction, and. ...

“physical access will continue to be available thereafter for
maintenance and monitoring of the wells, as described in the
conditions below, with restrictions.

This agreement explres on January 31, 2005 unless modified
and approved in advance.

Conditions

1. The ACWD and its contractors shall provide the Department
evidence of liability insurance naming the Department as a
covered party. The amount of coverage should be at least
$1,000,000.00.

2. It is understood that the Department is not obligated to
maintain vehicular access for ACWD to the wells, since
vehicular access may not be feasible due to breaches in the
levees which will occur. as part of the Department’s
restoration activities (restoration of North Creek via
breach into 0ld Alameda Creek) or may be planned as part of
the long-term restoration plan (South Bay Salt Pond
Restoration Project). Other means of access (i.e. via boat)
to remote well sites will be permitted if the sites are not
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physically accessible by vehicle; however, seasonal
restrictions may be required to protect sen51tlve species or
habitats.

3. Bll construction work will be confined to the period ,
September 1, 2004 to January 31, 2005, unless modified and
approved in advance. It is understood that the unimproved
levee roads are rendered impassable and unsafe after light
or heavy rain, and access is limited to use of the levees
during dry periods only. If a rainfall event occurs during
the construction project, or immediately prior to monitoring
periods thereafter, the use of the levee roads will be
restricted until sufficient time has elapsed that the levee
is dry and passable in a safe manner.

4. The new well locations have been identified as adjacent to
habitat that is known to be, or potentially is, inhabited by
California clapper rail, California black rail, western
snowy plover, and salt marsh harvest mouse, among other
sensitive resources. This agreement does not allow for the
take or incidental take of any State or Federally listed. .. .
threatened or endangered listed species. Any unauthorized
take of such listed species or their habitat may result in
prosecution.

5. Department personnel may inspect the work site at any time .
for the duration of the construction of this project or
during monitoring periods thereafter.

6. ACWD, its contractors or agents, shall provide the
Department a detailed construction schedule and identify the
approximate beginning and completion date for each well.

The construction schedule shall be sent to the attention of
John Krause, Associate Wildlife Biologist, P. O. Box 47,
Yountville, CA 94599. The names, phone numbers, cellular
phone numbers, and pager numbers of key personnel shall be
included in - this notification.

1. All earth excavated during drilling must be hauled off site
and shall at no time be placed in sensitive habitat areas
adjacent to the upland construction sites. For the proposed
well locations where construction activities require storage
of water encountered or otherwise used, turbid water shall
be pumped to a temporary, mobile, settling basin (e.g. Baker
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10.

11.

12.

13.

14.

Tank). Clarified water may be discharged to the adjacent
pond from the settling basin in a manner that does not
result in erosion of the pond bottom or levees.

An emergency response plan shall be prepared prior to the
start of construction. The plan shall identify the actions
which will be taken in the event of spill of petroleum
products, or other material harmful to aquatic or plant
life, and the emergency response materials which will be
kept at the site to allow the rapid containment and clean up
of any spilled materlal

Staging and storage areas for equipment, materials, fuels,
lubricants and solvents, shall be located on levees only.
Stationary equipment shall be positioned over drip pans.

Any equipment or vehicles driven and/or operated within ELER
must be checked and maintained daily, to prevent leaks of
materials that if introduced to water could be deleterious
to aguatic life. Vehicles requiring refueling and/or
lubrication shall be removed from ELER to complete such

maintenance.

All construction debris and associated materials shall be
removed from the work site upon completion of this project.

ACWD shall notify the Department upon completion of this
project. A final inspection may be made when all
construction work is completed to ensure the sites are
acceptable to the Department.

A copy of this agreement must be provided to the contractor
and all subcontractors who work within the site and must be
in their possession at the work site.

Debris, soil, silt, bark, rubbish, creosote-treated wood,
raw cement/concrete or washings thereof, asphalt, paint or
other coating material, oil or other petroleum products,
soaps, detergents, paints or any other substances which
could be hazardous to agquatic life, resulting from project
related activities, shall be prevented from contaminating
the soil and/or entering wetlands or waters of the State.
Except as authorized elsewhere in this agreement, none of
these materials shall be placed within or where they may
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enter wetlands or waters of the State, by opefator or any
party working under contract and all materials not required
shall be removed immediately. e

15. The contractor shall not dump any construction debris food
or litter within ELER. All debris and waste shall be picked
up daily and properly disposed of at an appropriate site.

16. The operator is liable for compliance with the terms of this
Agreement, including violations committed by the contractors
and/or subcontractors. The Department reserves the right to
suspend this agreement if the Department determines any of
the following has occurred and if the operator or its
contractors or agents cannot or does not promptly correct
the alleged deficiency once it has been brought to their

attention:

A) Failure to comply with any of the conditions.

B) Information provided in support of the Agreement is
determined by the Department to be materially
inaccurate. _ 3

C) Information becomes available to the Department that

was not known when preparing the original -conditions of

this Agreement (including, but not limited to, the

occurrence of State or Federally listed species in the

area or risk to resources not previously observed) |
D) The project as described in the Agreement has

materially changed or conditions affecting fish and

wildlife resources materially change. ‘

Amendments and Renewals

ACWD, or its agents, shall notify the Department before any
modifications are made in the project plans described in this
agreement and submitted to the Department. A written request for
an amendment must be submitted. Modifications may require an
amendment or a new agreement, which may be issued at the
discretion of the Department. :

To renew the Agreement beyond the expiration date, a written
request for a renewal must be submitted to the Department.
Renewal of the original Agreement will be issued at the
discretion of the Department.
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If ACWD, or its agents, need more time to complete the
authorized activity, the work period may be extended on a weekly
basis by calling John Krause, Associate Wildlife Blolog;st at
(415) 454-8050.

Sincerely,

obert W. Floerke
Regional Manager
Central Coast Region

Attachment

f, the undersigned, understand and agree to the conditions
specified above.

Vs f) '/, o
%ﬁ}b\

Alameda County Water District
(Signature)

SHeven 0 T

(Print Name)

ez fooor

Date
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Qctober 5, 2005

Douglas T. Young, R.G.
Hydrologist

Alameda County Water District
Post Office Box 5110

Fremont, CA 94537-5110

Dear Mr. Young:

Second Extension of Access Permit for
Installation of Monitoring Wells at ACWD Site No. 1 and 2
Eden Landing Ecological Reserve
Alameda County, California

By this letter the Department of Fish and Game extends your existing Access
Permit until December 31, 2005. All of the requirements of the Access Permit will

remain in effect.

If you have questions concerning the Access Permit or the extension, please
contact Mr. John Krause, Associate Wildlife Biologist, at jkrause@dfg.ca.gov or
(415) 454-8050; or Mr. Carl Wilcox, Habitat Conservation Manager, at (707) 944-5525.

Sincerely,
Robert W. Floerke W

Regional Manager
Central Coast Region

Conserving California’s Wildlife Since 1870
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November 17, 2005

Mr. Greg Shreeve

Manager

Water Pollution Control Facility
City of Hayward

3700 Enterprise Avenue
Hayward, California 94545-3208

Dear Mr. Shreeve:

Subject: Monitoring Well Installation, City of Hayward Water Pollution Control Facility
Compost Project Site, Winton Avenue, Hayward, California

Alameda County Water District (ACWD) would like to thank you for all the time and
effort you put into assisting us in obtaining permission to install a monitoring well at the
City of Hayward Water Pollution Control Facility Compost Project site. The installation
of this monitoring well will greatly enhance our understanding of the movement of
elevated concentrations of chlorides detected in other monitoring wells in the area.

We have prepared this letter as a follow up to our telephone conversation on November 7,
2005, giving ACWD permission to install the monitoring well on City of Hayward
property, and our site meeting with you on November 9, 2005, to identify a location for
the monitoring well. The monitoring well location is presented on the attached Figure 1
and has been placed in a location agreeable to both-the City of Hayward and ACWD as
not to interfere with present operations at the facility. Soil cuttings generated by the
drilling operations will be placed in a location on a site approved by the City of Hayward.

We understand that the site is not scheduled for development in the near future which is
important because ACWD plans to use this well for long-termn monitoring. ACWD also
will require periodic access to the monitoring well for purposes of monitoring, sampling,
and maintenance.
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Again, thank you for taking the time and effort in obtaining access and approval for the
monitoring well installation. If you have any questions, please call me at 510-668-4452.

Douglas T. Young, P.G. h
Hydrogeologist

Sincerely,

dty/bk
cc: Steven Inn, ACWD

Acknowledged and Agreed to by the City of Hayward by:

Greg Shreev
Manager

City of Hayward
Water Pollution Control Facility

/ // 2 6/ oS~

Date:
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Storm Water Protection and Emergency
Response Plans




MAGGIORA BROS. DRILLING, INC.

DRILLING CONTRACTORS - PUMP SALES & SERVICE
CALIFORNIA CONTRACTOR'’S LICENSE NO. 249957

Corporate Office Tel: (831) 724-1338
595 Airport Bivd. Tel: (800) 728-1480
Watsonville, CA 95076 Fax: (831) 724-3228

SEPTEMBER 30, 2004

ALAMEDA COUNTY WATER DISTRICT
43885 SOUTH GRIMMER BOULEVARD
FREEMONT, CALIFORNIA 94537

SUBJECT; STORM DRAIN PROTECTION AND EMERGENCY RESPONSE PLAN.

DEAR DOUG YOUNG,

To prepare for the drilling of the monitoring wells we plan to have the following
supplies on the job site. :

One half a yard of sand ( bagged) with two hundred sand bags.
Petroleum products Absorbent towels.

One hundred fifty Ibs. of absorbent powder.

One hundred feet of erosion control and sediment retention WATT!_ES.
One hundred by ten feet sheet of filter cloth.

And all tools and materials needed to properly install and maintain these supplies.
THE PLAN

Park equipment on plastic sheets and build containment vessel by placing sand bags
and wattles under the edges of the plastic.

On wells sites #1 and #2 we will have drilling fluids and cuttings from the shaker will go
directly into a dump truck and dumped at the determined dump site.




MAGGIORA BROS. DRILLING, INC.

DRILLING CONTRACTORS - PUMP SALES & SERVICE
CALIFORNIA CONTRACTOR'S LICENSE NO. 249957
Corporate Office Tel: (831) 724.1338

585 Airport Blvd. Tel; (800) 728-1480
Watsonville, CA 95076 Fax: (831) 724-3228

SUBMITTAL TRANSMITTAL

Date: 10-01-04 |
Project: NORTHWEST NILES CONE MONITORING WELLS
Submittal No. MBD 1

Subject: SWPPP AND ERP PLANS ‘
Spec. Sec.. Ref.: E-14.8

Supplier: _ _ MAGGIORA BROS. DRILLING

Contract Deviations(if any):

To: ACWD. DOUG YOUNG
Submitted By: JIM PROOST

Comments: PLAN ATTACHED.




MAGGIORA BROS. DRILLING, INC.

DRILLING CONTRACTORS - PUMP SALES & SERVICE
CALIFORNIA CONTRACTOR'S LICENSE NO. 248957

Name
Date
Page 2

We will pump excess cement back into the concrete truck for them to dispose of.

Excess water from drilling and well developing will be pumped into a water truck. We
will decant the clean water at a site approved by ACWD. The rest will go to the dump
site.

When we start drilling we will protect drainage with filter cloth, sand bags and wattles.

If it was to start raining we will have visquine to cover any material that may enter the
water ways.

We have a BMPs FOR CONTRACTORS ACTIVITIES PLAN and have trained staff.

In the event that a situation would occur that was beyond the control of the per-
sonal on hand the ERP for notification of proper personal would be utilized.

By having this plan in place there is little chance that a leak could occur that the
crew on hand could not control.

in the event that a HASMAT spill was to happen | feel that the supplies on hand
could control that spill and a clean up plan would then be planned. The dump truck tha
will be used on this job is sealed because of the amount of sand that we haul and it will
be on site during the critical times of the job. That would leave us to find a back-ho
street sweeper or what was needed to clean up the site.

Jim Proost

Project Coordinator




MAGGIORA BROS. DRILLING, INC.

DRILLING CONTRACTORS - PUMP SALES & SERVICE
CALIFORNIA CONTRACTOR’S LICENSE NO. 249957 ‘
Tel: (831) 724-1338

Corporate Office .
Tel: (800) 728-1480

595 Alrport Blvd.
Watsonville, CA 85076 Fax: (831) 724-3228
ON SITE REVIEW OF SPILL PREVENTION AND SPILL PLAN
TASK YES NO DATE OPER YES NO DATE OPER
TIME ATOR TIME ATOR

EQUIPMENT PARKED ON PLASTIC SHEETS

PLASTIC EDGES ARE BERMED 4" FOR

CONTAINMENT AND ARE IN PLACE.

\FUELING AREA IS SUPPLIED WITH

!ABSORBENTS AND WASTE BARREL.

!IINSPECT EQUIPMENT FOR LEAKS AT THE

BEGINNING OF EACH SHIFT.

|IF LcAK IS NOTICED PLACE ABSORBENT PADS

|
AND DRIP PAN |F NEEDED.

MAKE NOTE OF MINOR LEAK FOR NEXT SHIFT

AND CHANGED PADS HAS NEEDED.

PUT USED PADS IN PLASTIC BAGS THEN INTO

|WASTE BARREL.

|ARE SUPPLIES SUFFICIENT FOR NEXT SHIFT?
|

DO YOU HAVE THE SPILL CONTAINMENT PLAN?

f

‘DID A SEMI-SIGNIFICANT SPILL OCCUR AND

IWAS CONTAINED?

Ml" * SIGNIFICANT SPILL OCCUR AND DID

A Nu (IFICATION PLAN TAKE PLACE?

| ,
IS RAIN EMINENT AND WAS THE STORM DRAIN

{PROTECTION PLAN PERFORMED?




FOR A SIGNIFICANT SPILL NOTIFY
THE FOLLOWING PEOPLE

_ Notification shall be given to:

Alameda County Water District
43885 South Grimmer Boulevard

PO Box 5110 ' - State of California Fish and Game
Fremont, California 945637 P.O. Box 47 ,
Contact: Douglas Young Yountville, California 94599

Telephone: (510) 668-4452 : Contact: John Krause
: Telephone: (415) 454-8050

Alameda County Public Works
399 Eimhurst Strest
Hayward, California 94544
Contact: James Yoo

Telephone: (510) 670-5588

MAGGIORA BROS. DRILLING
595 AIRPORT BLVD.
WATSONVILLE, CA 95076
CONTACT: MARK MAGGIORA
DAY PHONE 831-724-1338
NITE PHONE 831-901-7505




T e

F ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING Objectives

Minimize Disturbed Areas
Stabilize Disturbed Areas

Protect Slopas/Channels
- Control Site Perimeter -
Control internal Erosion

DESCRIPTION
Employee/subcontractor training, like maintenance or a piece of equipment, is not so much a best management practice as |:

it is a method by which to implement BMPs. This fact sheet highlights the importance of training and of integrating the
clements of employee/subcontractor training from the individual source controls into a comprehensive training program
as part of a company’s Storm Water Pollution Preveation Plan (SWPPP).

The specific employee/subcontractor training aspects of cach of the source controls are highlighted in the individual fact
sheets. Tbe focus of this fact sheet is more general, and includes the overall objectives and approach for assuring
employee/subcontractor training in storm water pollution prevention. Accordingly, the organization of this fact sheet
differs somewhat from the other fact sheets in this chapter.

OBJECTIVES
Employec/subcontraaor training should be based on four objectwcs. )
Promote a clear identification and understanding of the problem, including activities with the potential to pollute

SIOfm water;

Identify solutions (BMPs);
»  Promote employee/subcontractor ownership of the problems and the solutions; and
* Integrate employee/subcontractor feedback into training and BMP implementation.

APPROACH

* Integrate training regarding storm water quality management with existing training programs that may be required for
your business by other regulations such as: the Iliness and Injury Prevention Program™(IIPP) (SB 198) (California
Code of Regulations Title 8, Section 3203), the Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard (29 CFR 1910.120), the Spill Prevention Control and Countermeasure (SPCC) Plan (40
CFR 112), and the Hazardous Materials Management Plan (Business Pian) (California Health and Safety Code,
Section 6.95).

*  Businesses, particularty smaller ones that may not be regulated byFedcml. State, or local regulations, may use the
information in this Handbook to develop a training program to reduce their potential to pollute storm water.

¢ Use the quick reference on disposal alternatives (Table 4.2) to train employee/subcoatractors in proper and consistent

methods for disposal.

Construction Handbook
M.5-39




ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING (Continue)

Coasider posting the quick reference table around the job site or in the on-site office trailer to reinforce training.
Train employce/subcontractors in standard operating procedures and spill cleanup techniques described in the fact
sheets. Employee/subcontractors trained in spill containment and cleanup should be present during the loading/
unloading and handling of materials. . R

Personnel who use pesticides should be trained in their use. The California Department of Pesticide Regulation and
county agricultural commissioners license pesticide dealers, certify pesticide applicators, and conduct on-site
Proper education of off-site contractors is often overlooked. The conscientious efforts of well trained employee/
subcontractors can be lost by unknowing off-site contractors, so make sure they are well informed about what they
are expected to do on-site, * - o o ‘ L ‘

Construction Handbook : rch.
M.5-40 March, 1993




4. BMPs FOR CONTRACTOR ACTIVITIES

This chapter
describes specific
Best
Management -
Practices (BMPs)
for common construction activities that may
pollute storm water. Chapter 2 led you through
the steps of identifying activities at your site
that can pollute storm water, while Chapter 3
provided guidance on BMP selection. This
chapter will provide a list of BMPs that can be
used to fit your site's needs.

BMP fact sheets are provided for each of the
contractor’s activities, noted in the box, are
consistent with Worksheet 4 in Chapter 2.

Each fact sheet contains a cover sheet with:

A description of the BMP
»  Approach
. Reqmremcnts

- Costs, including capxtal costs, and
operation and maintenance

(O&M) costs

- Maintenance (including
administrative and staffing)

*  Limitations
*  References

The side bar presents information on which
BMP objective applies, targeted constituents,

and an indication of the level of effort and costs

to implement.” For some BMPs, further ~
information is provided in additional sheets.

Construction Handbook

Contractor Activities

Construction Practices
"‘CAl Dewatering. Operations
. CA2 Paving Operations
CA3  Suucture Construction and
. Painting

Material Management :
CA10 Material Delivery and Storage
CA1l Material Use
CA12 Spill Prevention and Control

Waste Management
CA20 Solid Waste Management
CA21 Hazardous Waste Management
CA22 Contaminated Soil Management
CA23 Concrete Waste Management
‘CA24 Sanitary/Septic Waste
Management

Vehicle and Equipment Management
CA30 Vehicle and Equipment Cleaning
CA31 Vehicle and Equipment Fueling
CA32 Vehicle and Equipment

Maintenance

Contractor Training
CA40 Employee/Subcontractor Training

These BMP fact sheets are suitable for inclusion
in many storm water pollution prevention plans
for typical contractor activities. The BMPs
listed are not an exhaustive list, nor will every
BMP be appropriate for every situation.
Therefore, suggested BMPs which are
inappropriate may be deleted and additional
BMPs for specific site conditions should be

" added. In addition, your selection and

implementation of BMPs should be reviewed on
a regular basis to match the changing conditions
at construction sites.

March, 1993

M.5-1
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TABLE 4.1 CONTRACTOR ACTIVITIES AND BMP OBJECTIVES

BMP OBJECTIVES
_ PRACTICE PROTECT
: GOOD MINIMIZE | STABILIZE SLOPES CONTROL | CONTROL
BME CATEGORY KEEPING | WASTE | D AREA | D AREA > | cHANNELS | PEAtMETER | 'Snmnr
Construction Practices . : .
CAOl | Dewatering Operations v v v v
CA02_| Paving Operations v ]
CA03 | StructureiConstruction and Painting v v
Material; Management | |
CA10 | Material Delivery and Storage v/
CAl1_| Material Use '
I _.ca12_| spint Prevention and Control v
“ Waste Nfanagement
II CA20 | Solid Waste Management v
CA21_| Hazardous Waste Management v
CA22 | Contaminated Soil Management v v v
CA23_| Concrete Waste Management v
CA24 | Sanitary/Septic Waste Management v
Vehicle si_nd Equipment Management ’
CA30 | Vehicle z{'nd Equipment Cleaning ’ v v N4
CA31 | Vehicle and Equipment Fueling /
CA32 | Vehicle and Equipment v X
Maintenance
u ' Contractor Training
CA40 | Employeé/Subcontractor Trainin i v v




Dewatering Operations NS-2

_
// / /
" o) oW
/ -

D

[ SEDIMENT CONTROL
MEASURE

P

/

DEWATERING
EQUIPMENT

BMP Objectives
* Soil Stabilization
* Sediment Control
® Tracking Control
® Wind Erosion Control
¢ Non-Storm Water Management
* Materials and Waste Management

DITCH OR
WATERCOURSE

Definition and Dewatering operations are practices that manage the discharge of pollutants from
Purpose groundwater and accumulated precipitation dewatering operations.

Appropriate These practices are implemented where groundwater or accumulated precipitation

Applications will be discharged from a construction site. Controlling sediment from dewatering
operations is required on all projects that pump sediment-laden water from work
areas and plan to discharge the pumped water into a conveyance system or water
body. Dewatering discharges include but are not limited to:

m  Removal of uncontaminated groundwater.
»  Removal of accumulated rainwater from work areas,

m  Removing water from cofferdams or diversions.

Limitations  m Site conditions will dictate design and use of dewatering operations.

m The controls discussed in this best management practice (BMP) address
sediment only. If the presence of polluted water is identified in the contract,
the contractor shall implement dewatering pollution controls as required by
the contract documents. If the quality of water to be removed by dewatering
is not identified as polluted in the contract documents, but is later determined
by observation or testing to be polluted, the contractor shall notify the
Resident Engineer (RE) and comply with Standard Specifications Section
5-1.116, “Differing Site Conditions.”

s The controls detailed in this BMP only allow for minimal settling time for
sediment particles. Use only when site conditions restrict the use of the
other control methods.

c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Dewatering Operations NS-2

November 2000 10f3
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Dewatering Operations NS-2

m  Dewatering operations will require, and must comply with, applicable local
~ permits.

m  Avoid dewatering discharges where possible by using the water for dust
control, by infiltration, etc.

Standards and m  The flow chart shown in page 3 of this BMP shall be utilized to gulde
Specifications dewatering operations. :

m  Contractor shall notify the RE of planned discharges.
m  The RE will coordinate monitoring and permit compliance.

m  Discharges must comply with regional and watershed-specific discharge
requirements. .

m Ensure that dewatering discharges do not cause erosion at the discharge
point.

m  Sediment Control Treatment: Dewatering effluent (groundwater and -
accumulated precipitation) that is laden with suspended solids shall be
treated by a device designed to remove soil particles down to 0.02 mm in
size. Desilting basins (see BMP $SC-2) and sediment traps (see BMP SC-3)°
are examples of temporary freatment devices; these devices shall be designed
according to the respective BMPs.

m A filtration devise may be substituted for a desilting basin or sediment trap if
the Contractor can demonstrate, to the RE’s satisfaction, that the filtration
device provides equivalent or greater removal of suspended solids than the
basin.

m  Filter bags niay be used for small-scale dewatering operations.

Maintenance and m  Prior to completion of permit application, notify the District Environmental
' Inspection Unit to perform testing requlrements and complete necessary paper work for
the permit.

m  Inspect filtering device frequently and repair or replace once the sediment
build-up prevents the structure from functioning as designed.

m  Accumulated suspended sol ids removed from 2 dewatering device shall be
spread on the project site and stabilized at locations designated by the RE, or
shall be disposed cof outside the highway right of way in conformance with
the provisions in Section 7-1.13 of the Standard Specifications.

c Caltrans Storm Water Quality Handbooks ’
Construction Site Best Management Practices Manual Dewatering Operations NS-2
Gans  NOvember 2000 20f3
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Dewatering Operations

NS-2

Notify Construction Storm Water Coordinator
of proposed dewatering discharge.

Is
dewatering
operation within the jurisdiction
of the North Coast RWQCB
{except within the Russian, Bel and Mad River
walersheds between Seplember 30th o
. S and May 1Sth)? T

Is dewatering

Yes dewatering operations are necessary
RWQCB mus! be contacted,
and an exemption from general
prohibition sought.

Dewatering generaly prohibited. | E

regulated by separate permil
requirsments?

suspended solids, BODs 20C, COD and TOC.

Determine pH, dissolved oxygen, turbididty, lolaLE

possible to obtain permission

Yes o Follow separate
permit procedures.

Yes Arrange to discharge dewatering

to discharge Into sanitary sewer system?

Notify the RWQCB of proposed dewatering
discharge and provide sampiing results.

y

Does
waler have
an odor or discoloration other than
sediment or is there an oily sheen or foam on the surface?
Is the water toxic? Wil the discharge cause the pH of the receiving

1% of the flow for the receiving water? Will the discharge conlmue
for mare than 4 manths and exceed 0.28 MGD?

No to All

is there
opportunity to dewaler

waler {o be ralsed above 8.5 or depressed below 6.5? Will the flow exceed

Y

effluent into sanitary sewer.

Yes

Any Consult with the RWQCB as

to discharge requirements.

Discharge to

Y

to an infilration device?

infiltration device.

Yes

Is waler visibly clear?

¢No

Implement sediment control ireatment and discharge
treated water to storm drain or ofi-site

}{ Discharge clear waler to storm drain or off-site. E

w | Report montoring results per

Accumulated Pref:ipltatlon
Dewatering Decision Chart

gl RWQCB requirements.

: Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual

November 2000

Dewatering Operations NS-2
30f3
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Paving and Grinding Operations

BMP Objectives

* Soil Stabilization

Sediment Control

Tracking Control

* Wind Erosion Control

* Non-Storm Water Management

* Materials and Waste Management

Definition and  Procedures that minimize pollution of storm water runoff during paving
Purpose operations, including new paving and preparation of existing paved surfaces for

overlays.

Appropriate These procedures are implesmented where paving, surfacing, resurfacing, or
Applications sawcutting, may pollute storm water runoff or discharge to the storm drain system

or watercourses.

Limitations  w Finer solids are not effectively removed by filtration systems.

® Paving opportunities may be limited during wet weather.

Standards.and  w Substances used to coat asphalt transport trucks and asphalt trucks and

Specifications asphalt spreading equipment shall not contain
foaming and non-toxic.

soap and shall be non-

m  Place drip pans or absorbent materials under paving equipment while not in
use, to catch and/or contain drips and leaks. See also BMP WM-10,

“Liquid Waste Mantagement”.

m  When paving involves asphaltic concrete (AC), the following steps shall be
implemented to prevent the discharge of grinding residue, uncompacted or

loose AC, tack coats, equipment cleaners, or unrelated paving materials:

- Minimize the washing of sand or gravel from new asphalt into storm
drains, streets, and creeks by sweeping where practical.

- Old or spilled asphalt must be disposed as approved by the Resident

Engineer (RE).
: Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Paving and Grinding Operations NS-3
Giirans . November 2000 10f4
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- Vehicle and Equipment Cleaning NS-8

following characteristics, and shall be arranged with the construction storm
water coordinator:

- Located away from storm drain inlets, drainage facilities, or
watercourses

- Paved with concrete or asphalt and bermed to contain wash waters and
- ta prevent run-on and runoff

- - Configured with a sump to allow collection and disposal of wash water
- Wash waters shall not be discharged to storm drains or watercourses

- Used onty when necessary
m  When cleaning vehicles/equipment with water:

- Use as little water as possible. High pressure sprayers may use less
water than a hose, and shall be considered.

- Use positive shutoff valve to minimize water usage.

Maintenance and  m  The control measure shall be inspected-at a minimum of once a week.
B Inspection _
= Monitor employees and subcontractors throughout the duration of the
construction project to ensure appropriate practices are being implemented.
- m Inspect sump regularly and remove liquids and sediment as needed or as
directed by the RE.
_ E Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Vehicle and Equipment Cleaning NS-8
Gtbans  NOvember 2000 20f2
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Vehicle and Equipment Fueling

FUELING & . * Soil Stabilization

* Sediment Control

* Tracking Control

¢ Wind Erosion Control

* Non-Storm Water Management
"« Materials and Waste Managemant :

BMP Objectives '

Definition and Procedures and practices to minimize or eliminate the discharge of fuel spills and
Purpose leaks into the storm drain system or to watercourses.

Appropriate These procedures are applied on all consiruction sites where vehicle and

Applications equipment fueling takes place.

Limitations = On-site vehicle and equipment fueling shall only be used where it's
impractical to send vehicles and equipment off-site for fueling.

Standards and = When fueling must occur on-site, the contractor shall select and desigﬂate
Specifications an area to be used, subject to approval of the Resident Engineer (RE).

m  Absorbent spill clean-up materials and spill kits shall be available in fueling
areas and on fueling ‘rucks and shall be disposed of properly after use.

= Drip pans or absorbent pads shall be used during vehicle and equipment
fueling, unless the fueling is performed over an impermeable surface in a

dedicated fueling area.

m Dedicated fueling areas shall be protected from storm water run-on and
runoff, and shall be located at least 15 m from downstream drainage
facilities and watercourses. Fueling must be performed on level-grade

areas.

m  Nozzles used in vehicle and equipment fueling shall be equipped with an
automatic shut-off to control drips. Fueling operations shall not be left

unattended.

c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Mznual
Gans  |November 2000

M.5-12
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Vehicle and Equipment Fueling NS-9

Maintenance and
Inspection

Protect fueling areas with berms and/or dikes to prevent run-on, runoff, and
to contain spills.

Use vapor recovery nozzles to help control drips as well as air pollution
where required by Air Quality Management Districts (AQMD).

Fuel tanks shall not be "topped-off."

Vehicles and equipment shall be inspected on each day of use for leaks.
Leaks shall be repaired immediately or problem vehicles or equipment shall
be removed from the project site.

Absorbent materials shall be used on small spills instead of hosing down or
burying techniques. The spent absorbent material shall be removed
promptly and disposed of properly.

Federal, state, and local requirements shail be observed for any stationary
above ground storage tanks.

Mobile fueling of construction equipment throughout the site shall be
minimized. Whenever practical, equipment shall be transported to the
designated fueling area.

Fueling areas and storage tanks shall be inspected on a regular basis.
Keep an ample supply of spill cleanup material on the site.

Immediately cleanup spills and properly dispose of contaminated soil and
cleanup materials.

c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Vehicle and Equipment Fueling NS-9

ikt November 2000

20f2
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Vehicle and Equipment Maintenance |[NS-10

BMP Objectives '
Soil Stabilization
Sediment Control
Tracking Control
Wind Erosion Control
Non-Storm Water Management:
* Materials and Waste Management

e o

Definition and  Procedures and practices to minimize or eliminate the discharge of pollutants to
Purpose the storm drain system or to watercourses from vehicle and equipment
maintenance procedures.

Appropriate These procedures are applied on all construction projects where an- on-site yard
Applications area is necessary for storage and maintenance of heavy equipment and vehicles.
I

Limitations None identified.

Standards and  w Drip pans or absorbent pads shall be used during vehicle and equipment
Specifications maintenance work that involves fluids, unless the maintenance work is
performed over an impermeable surface in a dedicated maintenance area.

m  All fueling trucks and fueling areas are required to have spill kits and/or use
other spill protection devices.

» Dedicated maintenance areas shall be protected from storm water run-on
and runoff, and shall be located at least 15 m from downstream drainage
facilities and watercourses. ‘

s Drip Pans or plastic'sheeting shall be placed under all vehicles and .
equipment placed on docks, barges, or other structures over water bodies
when the vehicle or equipment is planned to be idle for more than oae hour.

# Absorbent spill clean-up materials shall be available in maintenance areas
and shall be disposed of properly after use.Substances used to coat asphalt
transport trucks and asphalt spreading equipment shall be non-toxic.
Drainage inlet structures and manholes shall be covered with filter fabric

c Caltrans Storm Water Quality Handbooks '
Construction Site Best Management Practices Manual . Vehicle and Equipment Maintenance NS-10
Gfbans  NOvember 2000 ' tof2
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- Vehicle and Equipment Maintenance |[NS-10

when seal coat, tack coat , slurry seal, or fog seal is applied to adjacent
surfaces. Seal coat, tack coat, slurry seal, or fog seal shall not be applied if

- rainfall or thunderstorms are predicted to occur during the application or
curing period.

m  Use off-site maintenance facilities whenever practical.

m  For long-term projects, consider using portable tents or covers over
maintenance areas.

m Properly dispose of used oils, fluids, lubricants and spill cleanup materials.
C m Do not dump fuels and lubricants onto the ground.

m Do not place used oil in a dumpster or pour into a storm drain or
watercourse.

m  Properly dispose of or recycle used batteries.
_ ' m Do not bury used tires.
m  Repair leaks of fluids and oil immediately.

- _ m  Provide spill containment dikes or secondary containment around stored oil
and chemical drums.

~ Maintenance and = Maintain waste fluid containers in leak proof condition.

Inspection ] ) .
m  Vehicle and equipment maintenance areas shall be inspected regularly. -

- m  Vehicles and equipment shall be inspected on each day of use. Leaks shall
be repaired immediately or the problem vehicle(s) or equipment shall be
removed from the project site.

m  Inspect equipment for damaged hoses and leaky gaskets routinely. Repair
or replace as needed.
_ c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Vehicle and Equipment Maintenance NS-10
Gtrans NOvember 2000 20f2
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Material Delivery and Storage WIM-1

MS

BMP Objectives
* Soil Stabilization
* Sediment Control
* Tracking Control
* Wind Erosion Control
¢ Non-Storm Water Management
* Materials and Waste Management

Definition and  Procedures and practices for the proper handling and storage of materials ina
Purpose manner that minimizes or eliminates the discharge of these materials to the storm
drain system or to watercourses.

Appropriate  These procedures are implemented at all construction sites with delivery and
Applications storage of the following: 1

m  Soil

= Pesticides and herbicides

m  Fertilizers

= Detergents

m  Plaster

m  Petroleum products such as fuel, oi, and grease
m  Asphalt and concrete components

m  Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents,
and curing compounds

m  Concrete compounds

- m Other materials that may be detrimental if released to the environment

Limitations = Space limitation may preclude indoor storage.

= Storage sheds must meet building & fire code requirements.

c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
Gtrans  INOvember 2000 10f3
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Material Delivery and Storage WM-1

Standards and General

Specifications Train employees and subcontractors on the proper material delivery and

storage practices.
m Temporary storage area shall be located away from vehicular traffic.

m  Material Safety Data Sheets (MSDS) shall be supplied to the Resident
Engineer (RE) for all materials stored.

Material Storage Areas and Practices

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or
302 shall be handled in conformance with the following provisions:

w Storage, preparation, and mixing shall be accomplished in temporary
containment facilities. Each temporary containment facility shall provide a
spill containment volume equal to 1.5 times the volume of all containers
therein and shall be impervious to the materials contained therein for a
minimum contact tirne of 72 hours.

= Sufficient separation shall be provided between stored containers to allow
for spill cleanup and emergency response access.

m Incompatible materials, such as chlorine and ammonia, shall not be stored
in the same temporary containment facility.

~m To provide protection from wind and rain, throughout the rainy season,
temporary containment facilities shall be covered during non-working days
and prior to rain events.

m  Temporary containment facilities shall be maintained free of accumulated
rainwater and spills.

w  Materials shall be stored in their original containers and the original product
labels shall be maintained in place in a legible condition. Damaged or
otherwise illegible labels shall be replaced immediately.

m  Liquid materials, petroleum products, and substances listed in 40 CFR Parts
110, 117 or 302 shall be stored in approved containers and drums shall not
be overfilled. Containers shall be placed in temporary containment
facilities for storage.

m Bagged and boxed materials shall be stored on pallets and shall not be
allowed to accumulate on the ground. To provide protection from wind and
rain, throughout the rainy season, bagged and boxed materials shall be
covered during non-working days and prior to rain events.

c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Material Delivery and Storage WM-1
Gfbans November 2000 20f3
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Material Delivery and Storage lWM-1

Stockpiles shall be protected in accordance with BMP WM-3, “Stockpile
Management”. 5

Minimize the material inventory stored on-site (e.g., only a few days
supply). ;

Store materials incdoors within existing structures or sheds when available.

Have proper storage instructions posted at all times in an open and
conspicuous location.

Do not store hazardous chemicals, drums, or bagged materials directly on
the ground. Place these items on a pallet and when possible, under cover in
secondary containment.

Keep hazardous chemicals well labeled and in their original containers.
Keep ample supply of appropriate spill clean up material near storage areas.

Also see BMP WM-6, “Hazardous Waste Management”, for storing of
hazardous materials. ;

Material Delivery Practices

'

Keep an accurate, up-to-date inventory of material delivered and stored on-
site. :

Employees trained in emergency spill clean-up procedures shall be present
when dangerous materials or liquid chemicals are unloaded.

- Spill Clean-up

Maintenanceand =
Inspection

Contain and clean up any spill immediately.

If significant residual materials remain on the ground after construction is
complete, properly remove and dispose any hazardous materials or '
contaminated soil.

See BMP WM-4, “Spill Prevention and Control”, for spills of chemicals
and/or hazardous materials.

Storage areas shall be kept clean, well organized, and equipped with ample
clean-up supplies as appropriate for the materials being stored.  ©

Perimeter controls, containment structures, covers, and liners shall be
repaired or replaced as needed to maintain proper function.

Inspect storage arzas before and after rainfall events, and at least weekly
during other times.
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- Material Use

Definition and
- Purpose

- Appropriate
o Applications

— . Limitations

v

BMP Objectives
Soil Stabilization
Sediment Control
Tracking Control
Wind Erosion Control
Non-Storm Water Management
Materials and Waste Management

These are procedures and practices for use of construction material in a manner
that minimizes or eliminates the discharge of these materials to the storm drain

system Or to watercourses.

This BMP applies to all construction projects. These procedures apply when the
following materials are used or prepared on site:

m Pesticides and herbicides
m Fertilizers
m  Detergents

m Plaster

m  Petroleum products such as fuel, oil, and grease

m  Asphalt and other concrete components

m  Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents,

and curing compounds

m  Concrete compounds

m Other materials that may be detrimental if released to the environment

= Safer alternative building and construction products may not be available or

suitable in every instance.

November 2000
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Material Use M-2

Standards and Material Safety Data Sheets (MSDIS) shall be supplied to the Resxdent
Specifications Engineer (RE) for ail materials.

m Latex paint and paint cans, used brushes, rags, absorbent materials, and
drop cloths, when thoroughly dry and are no longer hazardous, may bc
disposed of with other construction debris.

» Do not remove the original procuct label, it contains important safety and —
disposal informaticn. Use the entire product before disposing of the -
container. ,

a  Mix paint indoors, or in a contaimment area. Never clean paintbrushes or
rinse paint containers into a street, gutter, storm drain or watercourse.
Dispose of any paint thinners, residue and sludge(s), that cannot be
recycled, as hazardous waste,

w For water-based paint, clean brustes to the extent practical, and rinse to a
drain leading to a sanitary sewer where permitted, or into a concrete
washout pit or temporary sediment trap. For oil-based paints, clean brushes
to the extent practical and filter and reuse thinners and solvents.

Use recycled and less hazardous products when practical. Recycle residual
paints, solvents, nor-treated lumber, and other materials. :

m  Use materials only where and when needed to complete the construction
activity. Use safer alternative materials as much as possible. Reduce or -
eliminate use of hazardous rnaterials on-site when practical.

® Do not over-apply fertilizers and pesticides. Prepare only the amount
needed. Strictly follow the recommended usage instructions. Apply
surface dressings in smaller applications, as opposed to large applications,
to allow time for it to work in and to avoid excess materials being carried
off-site by runoff.

m  Application of herbicides and pesiicides shall be performed by a licensed
applicator.

m  Contractors are requlred to complate the “Report of Chemical SprayI orms”
when spraying herbicides and pesticides.

[ Keep an ample supply of spill clean up material near use areas. Train
employees in spill clean up procedures.

m  Avoid exposing applied materials to rainfall and runoff unless sufficient -
time has been allowed for them to dry.

Maintenance and = Spot check employees and subcontractors monthly throughout the job to

Inspections ensure appropriate practices are being employed. -
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Spill Prevention and Control M-4

BMP Objectives
* Soil Stabilization
* Sediment Control
® Tracking Control
* Wind Erosion Control
* Non-Storm Water Management
* Materials and Waste Management

Definition and These are procedures and practices implemented to prevent and control spills in a
Purpose manner that minimizes or prevents the discharge of spilled material to the
drainage system or watercourses.

Appropriate  This best management practice (BMP) applies to all construction projects. Spill
Application control procedures are implemented anytime chemicals and/or hazardous
substances are stored. Substances may include, but are not limited to:

= Soil stabillizers/binders

m  Dust Palliatives

m  Herbicides

m  Growth inhibitors

m  Fertilizers

m  Deicing/anti-icing chemicals
m  Fuels

m  Lubricants

m  Other petroleum distillates

To the extent that the work can be accomplished safely, spills of oil, petroleum
products, substances listed under 40 CFR parts 110, 117, and 302, and sanitary
and septic wastes shall be contained and cleaned up immediately.
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Spill Prevention and Control [WME -

Limitations ~

Standardsand =
Specifications

This BMP only applies to spills caused by the contractor. "

Procedures and practices presented in this BMP are general, Contractor
shall identify appropriate practices for the specific materials used or stoxed
on-site.

1

To the extent that it doesn’t compromise clean up activities, spills shall be —
covered and protectzd from storm water run-on during rainfall. ‘

Spills shall not be buried or washed with water.

Used clean up materials, contaminated materials, and recovered spill
material that is no longer suitable for the intended purpose shall be stored
and disposed of in conformance with the provisions in these special
provisions.

Water used for cleaning and decontamination shall not be allowed to enter
storm drains or watercourses and shall be collected and disposed of in
accordance with BMP WM-10, “Liquid Waste Management”. '

Water overflow or minor water spillage shall be contained and shall not be
allowed to discharge into drainage facilities or watercourses.

Proper storage, clean-up and spill reporting instruction for hazardous
materials stored or used on the project site shall be posted at all times in an
open, conspicuous and accessible location.

Waste storage areas shall be kept clean, well organized and equipped with
ample clean-up supplies as appropriate for the materials being stored. -
Perimeter controls, containment structures, covers and liners shall be
repaired or replaced as needed to maintain proper function.

Education

Educate employees and subcontractors on what a "significant spill" is for
each material they use, and what is the appropriate response for
"significant" and "insignificant" spills.

Educate employees and subcontractors on potential dangers to humans and
the environment frora spills and leaks.

Hold regular meetings to discuss and reinforce appropriate dispo'sal
procedures (incorpcrate into regular safety meetings). ‘ -

Establish a continuing education. program to indoctrinate new employees,
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Spill Prevention and Control WN-4l

m  The Contractor’s Water Pollution Control Manager (WPCM) shall oversee
and enforce proper spill prevention and control measures.

Clean up and Storage Procedures

®  Minor Spills

Minor spills typically involve small quantities of oil, gasoline, paint,
etc. which can be controlled by the first responder at the discovery of
the spill.

Use absorbent materials on small spills rather than hosing down or
burying the spill.

Remove the absorbent materials promptly and dispose of properly.
The practice commonly followed for a minor spill is:

1. Contain the spread of the spill.

2. Recover spilled materials.

3. Clean the contaminated area and/or properly dispose of
contaminated materials. ‘

®  Semi-Significant Spills

Semi-significant spills still can be controlled by the first responder
along with the aid of other personnel such as laborers and the foreman,
etc. This response may require the cessation of all other activities.

Clean up spills immediatety:

1. Notify the project foreman immediately. The foreman shall notify
the Resident Engineer (RE).

2. Contain spread of the spill.

3. If the spill occurs on paved or impermeable surfaces, clean up
using "dry" methods (absorbent materials, cat litter and/or rags).
Contain the spill by encircling with absorbent materials and do not
let the spill spread widely.

4. If the spill occurs in dirt areas, immediately contain the spill by
constructing an earthen dike. Digup and properly dispose of
contaminated soil.

5. If the spill occurs during rain, cover spill with tarps or other
material to prevent contaminating runoff.

November 2000
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Spill Prevention and Control WM-4

u Signiﬁcant/Hazardous Spills

- For significant or hazardous spills that cannot be controlled by
personnel in the immediate vicinity, the following steps shall be taken:

L.
2.

Notify ths RE immediately and follow up with a written report.

Notify the local emergency response by dialing 911, In addition
to 911, the contractor will notify the proper county officials. It is
the contractor's responsibility to have all emergency phonew
numbers at the construction site.

Notify the Govemor's Office of Emergency Services Warning
Center, (805) 852-7550.

For spills of federal reportable quantities, in conformance With the
requirements in 40 CFR parts 110,119, and 302, the contractor
shall notify the National Response Center at (800) 424-8802.

Notification shall first be made by telephone and followed up with
a written report.

The services of a spills contractor or a Haz-Mat team shall be
obtained immediately. Construction personnel shall not attempt to
clean up until the appropriate and qualified staff have arrived at
the job site. ‘

Other agencies which may need to be consulted include, but are
not limited to, the Fire Department, the Public Works Depértment,
the Coast Guard, the Highway Patrol, the City/County Police
Department, Department of Toxic Substances, California D1v151on
of Oil and Gas, Cal/OSHA, etc.

Maintenance and  m  Verify weekly that spill control clean up materials are located near material
Inspection storage, unloading, and use areas.

a  Update spill prevention and control plans and stock appropriate cleah-up
materials whenever changes occur in the types of chemicals on site.
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Solid Waste Management | M-5

BMP Objectives
¢ Soil Stabilization
* Sediment Control
* Tracking Control
Wind Erosion Control
Non-Storm Water Management
Materials and Waste Management

Definition and These are procedures and practices to minimize or eliminate the discharge of
Purpose pollutants to the drainage system or to watercourses as a result of the creation,
stockpiling, and removal of construction site wastes.

Appropriate Solid waste management practices are implemented on all construction projects
Applications that generate solid wastes.

Solid wastes include but are not limited to:

m  Construction wastes including brick, mortar, timber, steel and metal scraps,
pipe and electrical cuttings, non-hazardous equipment parts, styrofoam and
other materials used to transport and package construction materials.

m Highway planting wastes, including vegetative material, plant containers,
and packaging materials.

m  Litter, including food containers, beverage cans, coffee cups, paper bags,
plastic wrappers, and smoking materials, including litter generated by the
public.

Limitations Temporary stockpiling of certain construction wastes may not necessitate
stringent drainage related controls during the non-rainy season or in desert areas
with Jow rainfall.

Standards and Egqucation

Specifications .
m  The Contractor’s Water Pollution Control Manager (WPCM) shall oversee

and enforce proper solid waste procedures and practices.
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Solid Waste

Management WM-5

Instruct employees and subcontractors on identification of solid waste and
hazardous waste.

Educate employees and subcontractors on solid waste storage and disposal
procedures.

Hold regular meetings to discuss and reinforce disposal procedures :
(incorporate into regular safety meetings).

Require that employees and subcontractors follow solid waste handling and
storage procedures.

Prohibit littering by employees, subcontractors, and visitors.

Wherever possible, minimize production of solid waste materials.

Collection, Storage, and Disposal

t

Littering on the project site shall be prohibited.

To prevent clogging of the storm drainage system litter and debris removal
from drainage grates, trash racks, and ditch lines shall be a priority:

Trash receptacles shall be provided in the Contractor’s yard, field trailer
areas, and at locations where workers congregate for lunch and break -
periods.

Litter from work areas within the construction limits of the project site shall

- be collected and placed in water tight dumpsters at least weekly regardless

of whether the litter was gencrated by the Contractor, the public, or others.
Collected litter and debris shall not be placed in or next to drain inlets,
storm water drainage systems or watercourses.

Dumpsters of sufficient size and number shall be provided to contain the
solid waste generated by the project. ‘

Full dumpsters shall be removed from the project site and the contents shall
be disposed of outside the highway right of way in conformance with the
provisions in Section 7-1.13 of the Standard Specifications. - '

Litter stored in collection areas and containers shall be handled anfl
disposed of by trash hauling contractors.

Materials that are disposed of or temporarily stockpiled outside the highway
right-of-way but are visible from the Highway, shall be in a neat and
orderly fashion to the satisfaction of the Resident Engineer (RE).

Storm water run-on shall be prevented from contacting stored solid waste
through the use of berms, dikes, or other temporary diversion structures or
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Solid Waste Management WM-5

through the use of measures to elevate waste form site surfaces.

= Solid waste storage areas shall be located at least 15m from drainage
facilities and watercourses and shall not be located in areas prone to
flooding or ponding.

m  Except during fair weather, construction and highway planting waste not
stored in watertight dumpsters shall be protected from wind and rain by
securely covering the waste with tarps or plastic sheeting or protected in
conformance with the applicable Disturbed Soil Area protection.

= Dumpster washout on the project site is not allowed.

m  Notify trash hauling contractors that only watertight dumpsters are
acceptable for use on-site.

m Plan for additional containers during the demolition phase of construction.
m  Plan for more frequent pickup during the demolition phase of construction.
m Designate on-site waste storage areas and obtain approval of the RE.

m  Segregate potentially hazardous waste from non-hazardous construction site
— waste.

m  Make sure that toxic liquid wastes (used oils, solvents, and paints) and
chemicals (acids, pesticides, additives, curing compounds) are not disposed
of in dumpsters designated for construction debris.

m  Dispose of non-hazardous waste in accordance with Standard Specification
~ 7-1.13, Disposal of Material Outside the Highway right-of-way.

s For disposal of hazardous waste, see BMP WM-6, “Hazardous Waste
— Management”. Have hazardous waste hauled to an appropriate disposal
and/or recycling facility.

m  Salvage or recycle useful vegetation debris, packaging and/or surplus
building materials when practical. For example, trees and shrubs from land
clearing can be used as a brush barrier, or converted into wood chips, then
used as mulch on graded areas. Wood pallets, cardboard boxes, and
construction scraps can also be recycled.

Maintenance and  m The WPCM shall monitor on-site solid waste storage and disposal
- Inspection procedures.

m  Police site for litter and debris,
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BMP Objectives

® Soil Stabilization

* Sediment Control

* Tracking Control

* Wind Erosion Control :

* Non-Storm Water Management -

¢ Materials and Waste Management

Definition and  These are procedures and practices to minimize or eliminate the discharge of
Purpose pollutants from construction site hazardous waste to the storm drain system or to
watercourses.

Appropriate m This best management practice (EEMP) applies to all construction projects.

Applications . . :
m  Hazardous waste management practices are implemented on construction

projects that generate waste from the use of: }

- Petroleum Products, - Asphalt Products,:
- Concrete Curing Compounds, - DPesticides,

- Palliatives, - Acids,

- Septic Wastes, - Paints, 3
- Stains, v - Solvents,

- Wood Preservatives, | - Rooﬁng Tar, or

- Any materials deemed a hazardous waste in California, Title 22
Division 4.5, or listed in 40 CFR Parts 110, 117, 261, or 302,

Limitations  w Nothing in this BMP relieves the Contractor from responsibility for
compliance with federal, state, and local laws regarding storage, handling,
transportation, and cisposal of hazardous wastes.

w  This BMP does not cover aerially deposited lead (ADL) soils. For ADL
soils refer to BMP WM-7, Contaminated Soil Management, and the project

Special Provisions,
E Caltrans Storm Water Quality Handbooks B
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Hazardous Waste Management M-6

Standards and Education

ecifications
Sp Educate employees and subcontractors on hazardous waste storage and

disposal procedures.

m Educate employees and subcontractors on potential dangers to humans and
the environment from hazardous wastes.

m Instruct employees and subcontractors on safety procedures for common
construction site hazardous wastes.

m Instruct employees and subcontractors in identification of hazardous and
solid waste.

a  Hold regular meetings to discuss and reinforce hazardous waste
management procedures (incorporate into regular safety meetings).

a The Contractor’s Water Pollution Control Manager (WPCM) shall oversee
and enforce proper hazardous waste management procedures and practices.

m  Make sure that hazardous waste is collected, removed, and disposed of only
at authorized disposal areas.

Storage Procedures

m  Wastes shall be stored in sealed containers constructed of a suitable

material and shall be labeled as required by Title 22 CCR, Division 4.5 and
49 CFR Parts 172,173, 178, and 179.

m  All hazardous waste shall be stored, transported, and disposed as required in
Title 22 CCR, Division 4.5 and 49 CFR 261-263.

m  Waste containers shall be stored in temporary containment facilities that
shall comply with the following requirements:

-  Temporary containment facility shall provide a spill containment
volume equal to 1.5 times the volume of all containers.

- Temporary containment facility shall be impervious to the materials
contained for a minimum contact time of 72 hours.

- Temporary containment facilities shall be maintained free of
accumulated rainwater and spills.

- Sufficient separation shall be provided between stored containers to
allow for spill cleanup and emergency response access.

- Incompatible materials, such as chlorine and ammonia, shall not be
stored in the same temporary containment facility.
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Hazardous Waste Management WM-6

- Throughout the rainy season, temporary containment facilities shall be
covered during non-working days, prior to rain events.

»  Drums shall not be overfilled and wastes shall not be mixed. ' o

m  Paint brushes and equipment for water and oil based paints shall be cleaned
within a contained area and shall not be allowed to contaminate site soils,
watercourses or drainage systems. Waste paints, thinners, solvents,
residues, and sludges that cannot be recycled or reused shall be disposed of
as hazardous waste. When thoroughly dry, latex paint and paint cans, used
brushes, rags, absorbent materials, and drop cloths shall be disposed of as
solid waste.

»  Ensure that adequate hazardous waste storage volume is available.
m  Ensure that hazardous waste collection containers are conveniently located.

w Designate hazardous waste storage areas on site away from storm drains or
watercourses and away from moving vehicles and equipment to prevent
accidental spills. ‘ -
1
m  Minimize production or generation of hazardous materials and hazardous
waste on the job site, ‘

" m Use containment berrns in fueling and maintenance areas and where the
potential for spills is high. -

m  Segregate potentially hazardous waste from non-hazardous construction site
debris.

m  Keep liquid or semi-liquid hazardous waste in appropriate containers
(closed drums or similar) and under cover.

m  Clearly label all hazardous waste containers with the waste being stored and
the date of accumulation. 3

m  Place hazardous wasts containers in secondary containment.

= Do not allow potentially hazardous waste materials to accumulate on the-
ground.

m  Unless watertight, containers of dry waste shall be stored on pallets.

a Do not mix wastes.
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Hazardous Waste Management WN-6

Disposal Procedures

m  Waste shall be disposed of outside the highway right-of-way within 90 days
of being generated, or as directed by the Resident Engineer (RE).

m  To minimize on-site storage, full containers of waste shall be disposed of
outside the highway right-of-way at least weekly. In no case shall hazardous
waste storage exceed requirements in Title 22 CCR, section 66262.34.

wm  Waste shall be disposed of by a licensed hazardous waste transporter at an
authorized and licensed disposal facility or recycling facility utilizing
properly completed Uniform Waste Manifest forms. In no case shall
hazardous waste storage exceed requirements in Title 22 CCR, section
66262.34.

m A Caltrans certified laboratory shall sample waste to determine the
appropriate disposal facility.

m  Make sure that toxic liquid wastes (used oils, solvents, and paints) and
chemicals (acids, pesticides, additives, curing compounds) are not disposed
of in dumpsters designated for solid waste construction debris.

- m  Properly dispose of rainwater in secondary containment that may have
mixed with hazardous waste.

m  Recycle any useful material such as used oil or water-based paint when
practical.

= Atfention is directed to "Hazardous Material", "Contaminated Material",
and "Aerially Deposited Lead" of the contract documents regarding the
handling and disposal of hazardous materials.

Maintenance and m  The WPCM shall monitor on-site hazardous waste storage and disposal
Inspection procedures.

m  Waste storage areas shall be kept clean, well organized, and equipped with
ample clean-up supplies as appropriate for the materials being stored.

= Storage areas shall be inspected in conformance with the provisions in the
contract documents.

m Perimeter controls, containment structures, covers, and liners shall be
repaired or replaced as needed to maintain proper function.

m  Hazardous spills shall be cleaned up and reported in conformance with the
apphcable Material Safety Data Sheet (MSDS) and the instructions posted
at the project site.
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Hazardous Waste Management

M-6)

i

m  The National Respornse Center, at (300) 424-8802, shall be notified of sj)ills
of Federal reportable quantities in conformance with the requirements in 40

CFR parts 110, 117, and 302.

w Copy of Bill of Laden and disposal receipts shall be provided to the RE.
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Concrete Waste Management WM-8

CONCRETE
WASHOUT

BMP Objectives
* Soil Stabilization
* Sediment Control
* Tracking Contro}
* Wind Erosion Control

* Non-Storm Water Management
Materials and Waste Management

Definition and
Purpose

Appropriate
Applications

These are procedures and practices that are implemented to minimize or eliminate
the discharge of concrete waste materials to the storm drain system or to
watercourses.

Concrete waste management practices are implemented on construction
projects where concrete is used as a construction material or where concrete
dust and debris result form demolition activities.

Where slurries containing portland cement concrete (PCC) or asphalt
concrete (AC) are generated, such as from sawcutting, coring, grinding,
grooving, and hydro-concrete demolition.

Where concrete trucks and other concrete-coated equipment are wéshed on
site, when approved by the Resident Engineer (RE). See also NS-8, Vehicle
and Equipment Cleaning.

‘Where mortar-mixing stations exist.

Limitations None identified.

Standards and Education

Specifications

Educate employees, subcontractors, and suppliers on the concrete waste
management techniques described herein. ‘

The Contractor’s Water Pollution Control Manager (WPCM) shall oversee
and enforce concrete waste management procedures.
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Concrete Waste Management | WN-8

Concrete Slurry Wastes ' ‘ -

m  PCC and AC waste shall not be allowed to enter storm drains or
watercourses.

m PCC and AC waste shall be collected and disposed of outside the highway
right-of-way in conformance with section 7-1.13 of Standard Spemﬁcatxons
or placed in a temporary concrete washout facility.

m  Disposal of hardened PCC and AC waste shall be in conformance w1th
Section 15-3.02 of the Standard Specifications.

m A sign shall be installed adjacent to each temporary concrete washout
facility to inform concrete equipment operators to utilize the proper
facilities.

m Below grade concrefe washout facilities are typical. Above grade facilities
are used if excavation is not practical.

m Do not allow slurry residue from wet coring or saw-cutting AC or PCC to
enter storm drains or receiving waters by:

- Placing temporary berms or sandbags around coring or saw- cuttmg
locations to capture and contain slurry runoff.

- Placing straw bales, sandbags, or gravel dams around inlets to prevent
slurry from entering storm drains.

w  Vacuum slurry residue and dispose in a temporary pit (as described in On-
Site Temporary Concrete Washout Facility, Concrete Transit Truck
Washout Procedures, below) and allow slurry to dry. Dispose of dry slurry
residue in accordance with BMP WM-5, “Solid Waste Management”; or,
for on-site disposal, in accordance with Standard Specification 15-3.02,
Removal Methods. ‘

®  Collect residue from grooving and grinding operations in accordance with
Standard Specifications Section 42-1.02 and 42-2.02, "Construction.”"

On-site Temporary Concrete Washout Fac:hty, Transit Truck
Washout Procedures

m Temporary concrete washout facilities shall be located a minimum of 15 m
(50 ft)from storm drain inlets, open drainage facilities, and watercourses,
unless determined unfeasible by the RE. Each facility shall be located away
from construction traffic or access areas to prevent disturbance or tracking.

® A sign shall be installed adjacent to each washout facility to inform concrete
equipment operators to utilize the proper facilities. The sign shall be
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Concrete Waste Management WM-8

installed as shown on the plans and in conformance with the provisions in
Section 56-2, "Roadside Signs", of the Standard Specifications.

Temporary concrete washout facilities shall be constructed above grade or
below grade at the option of the Contractor. Temporary concrete washout
facilities shall be constructed and maintained in sufficient quantity and size
to contain all liquid and concrete waste generated by washout operations.

Temporary washout facilities shall have a temporary pit or bermed areas of
sufficient volume to completely contain all liquid and waste concrete
materials generated during washout procedures.

Perform washout of concrete trucks in designated areas only.

-Once concrete wastes are washed into the designated area and allowed to
harden, the concrete shall be broken up, removed, and disposed of per BMP
WM-5, "Solid Waste Management", and in conformance with the
provisions in Section 15-3.02, "Removal Methods", of the Standard
Specifications. Dispose of hardened concrete on a regular basis.

Temporary Concrete Washout Facility (Type Above Grade)

- Temporary concrete washout facility (type above grade) shall be
constructed as shown on the plans, with a recommended minimum
length and minimum width of 3m, but with sufficient quantity and
volume to contain all liquid and concrete waste generated by washout
operations. The length and width of a facility may be increased, at the
Contractor’s expense, upon approval of the RE.

- Straw bales, wood stakes, and sandbag materials shall conform to the
provisions in BMP SC-9, "Straw Bale Barrier".

- Plastic lining material shall be a minimum of 60 mil polyethylene
sheeting and shall be freeof holes, tears or other defects that
compromise the impermeability of the material.

- Portable delineators shall conform to the provisions in Section 12-3.04,
"Portable Delineators", of the Standard Specifications. The delineator
bases shall be cemented to the pavement in the same manner as
provided for cementing pavement markers to pavement in Section
85-1.06, "Placement", of the Standard Specifications. Portable
delineators shall be applied only to a clean, dry surface.

Temporary Concrete Washout Facility (Type Below Grade)

- Temporary concrete washout facility (type below grade) shall be
constructed as shown on the plans, with a recommended minimum
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Concrete Waste Management WM-8

Maintenance and

Inspection

length and minimum width of 3m (10 ft). The quantity and volume
shall be sufficient to contain all liquid and concrete waste generated by
washout operations. The length and width of a facility may be -
increased, at the Contractor’s expense, upon approval of the RE. Lath
and flagging shall be commercial type. ‘

Removal of Temporary Concrete Washout Facilities

m  When temporary concrete washout facilities are no longer required for the

work, as determined by the RE, the hardened concrete shall be removed and
disposed of in conformance with the provisions in Section 15-3.02 of the
Standard Specifications. Materials used to construct temporary concrete
washout facilities shall become the property of the Contractor, shall be
removed from the site of the work, and shall be disposed of outside the
highway right-of-way in conformance with the provisions in Section 7-1.13
of the Standard Specifications. '

Holes, depressions or other ground disturbance caused by the removal of the
temporary concrete washout facilities shall be backfilled and repaired in
conformance with the provisions in Section 15-1.02, "Preservation of
Property," of the Standard Specifications, ‘

The Contractor’s Water Pollution Control Manager (WPCM) shall monitor
on site concrete waste storage and disposal procedures at least weekly.

The WPCM shall monitor concrete working tasks, such as saw cutting,
coring, grinding and grooving at least weekly to ensure proper methods are
employed. |

Temporary concrete washout facilities shall be maintained to provide
adequate holding capacity with a minimum freeboard of 100mm for above
grade facilities and 300mm for below grade facilities. Maintaining
temporary concrete washout facilities shall include removing and disposing
of hardened concrefe and returning the facilities to a functional condition,
Hardened concrete materials shall be removed and disposed of in
conformance with the provisions in Section 15-3.02, "Removal Methods,"
of the Standard Specifications.

Existing facilities must be cleaned, or new facilities must be constructed and
ready for use once the washout is 75% full.

4
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Sanitary/Septic Waste Management |[WM-9

BMP Objectives
* Soil Stabilization
* Sediment Control
* Tracking Control
* Wind Erosion Control
* Non-Storm Water Management
* Materials and Waste Management

Definition and Procedures and practices to minimize or eliminate the discharge of construction
Purpose site sanitary/septic waste materials to the storm drain system or to watercourses.

Appropriate Sanitary/septic waste management practices are implemented on all construction
Applications sites that use temporary or portable sanitary/septic waste systems.

Limitations Not applicable.

Standards and Education

Specifications : . . .

s Educate employees, subcontractors, and suppliers on sanitary/septic waste
storage and disposal procedures.

m  Educate employees, subcontractors, and suppliers of potential dangers to
humans and the environment from sanitary/septic wastes.

®m Instruct employees, subcontractors, and suppliers in identification of
sanitary/septic waste.

= Hold regular meetings to discuss and reinforce disposal procedures
(incorporate into regular safety meetings).

= Establish a continuing education program to indoctrinate new employees.

Storage and Disposal Procedures

»  Temporary sanitary facilities shall be located away from drainage facilities,
watercourses, and from traffic circulation. When subjected to high winds or
risk of high winds, as determined by the Resident Engineer (RE), temporary

c Caltrans Storm Water Quality Handbooks

Construction Site Best Management Practices Manual Sanitary/Septic Waste Management WM-8
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Sanitary/Septic Waste Management an

Maintenance and

sanitary facilities shall be secured to prevent overturning.

Wastewater shall not be discharged or buried within the highway
right-of-way. ‘

Sanitary and septic systems that discharge directly into sanitary sewer
systems, where permissible, shall comply with the local health agency, cxty,
county, and sewer district requireraents.

If using an on site disposal system, such as a septic system, comply thh
local health agency requirements.

Properly connect ternporary sanitary facﬂmes that discharge to the samtary
sewer system to avoid illicit discharges.

Ensure that sanitary/septic facilities are maintained in good working order
by a licensed service.

Use only reputable, licensed sanitary/septic waste haulers.

The Contractor’s Water Pollution Control Manager (WPCM) shall monitor

Glorans November 2000

Inspection on site sanitary/septic waste storage and disposal procedures at least !
weekly. -
c Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Sanitary/Septic Waste Management WM-9
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Objectives
Contain Waste
nimize Disturbed Areas
Stabilize Disturbed Arsas
Protect Slopes/Channels

Contro! Internal Eroslon

GEfQERALDESCRIPTION
Dustcmuolmcasmmamuscdwstabmzcsouﬁomwmdcxwon,mdmduocdust

gcucrawd by construction activities.

SUITABLE APPLICATIONS

¢+ Clearing and grading activities.

s Construction vehicle traffic on unpaved roads.

*  Drilling and blasting activitics.

»  Sediment tracking onto paved roads.

¢ Soil and debris storage piles.

»  Batch drop from front end loaders.

e Areas with unstabilized soil.

« Final grading/site stabilization usually is sufﬁcumt to control post-construction dust
soarces.

INSTALLATION/APPLICATION CRITERIA -

. Schodulcoousuucuonacuvmcswmmxmucexposcdm(SeeESCl)

*  Quickly stabilize exposed soils using vegetation, mulching, spray-on adbesives,
calcium chloride, sprinkling, and stone/gravel layering (See ESC 10 and 11).

*  Identify and stabilize key access points prior to commencement of construction (See
ESC 24).

*  Minimizing the impact of dust by anticipating the direction of prevailing winds.

o %;‘ectmostconsuucuonnaﬁicwsmbﬂmedmadwaysmthmmcmedmtc@ccESC

REQUIREMENTS
*  Maintenance
-C Most dust control measures require frequent, often daily, anamon.
* 0st
- Installation costs for water/chemical dust suppression amlow.butannualeosts
may be quite high mnccthmcmmsm are effective for only a few hours to a few

-days.

LII\HTA'I‘IONS
Watering prevents dust only for a short period and should be applied daily (or more
often) to be effective.

*  Overwatering may cause erosion.

. Oﬂsbouldnotbcmcdfordustwnmlbmuscthconmaymxgmcinmdxmmgcway
and/or seep into the soil.

¢ Certain chemically-treated subgrades may make soil water repellant, increasing runoff.

- S ke amaes e ek T st o e L we iwe PR

Targeted Pollutants

Sediment
Nutrients

Toxkc Materials

Oil & Gresse
Floatable Materials

Other Construction
Waste

00000 e@

U to Have
Slgnificant impact

Probable Low or

O

Unknown impact

Implementation
Requirements

Capital Costs
O&M Costs
Maintenance
Training .

Subtabllity for
Siopes >5%

00000
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Additional Information -— Dust Controls m|

Califomia’s mediterrancan climate, with short wet seasons and long bat dry seasons, allowthcsollstoth(xmghlydry
out. During these dry scasons, coastruction activitics are at their peak, and disturbance and exposed areas arc: increas-
ingly subject to wind erosion, sediment tracking and dust generated by coastruction equipment.

Dust coatrol, as a BMP, is a practice that is already in place for many construction activitics. Los Angeles, the North
Coast and Sacramento, among others have enacted dust control ardinances for construction activities that canse dust 10 be
transported beyond the construction project property line. Recently, the State Air Resources Control Board has, under the
authority of the Clean Air Act, started to address air quality in relation 0 inhalable particulate matter less than 10 microns
(PM-10). 90% of these small particles are considered t0 be dust. Existing dust control regulations by local agencies,
municipal departments, public works department, and/or public health departments are in place in some regions within
California. For jurisdictions that have no formal dust control regulaticas and/oc standmds, Sections 10, 17 and 18 of
CalTrans’ Standard Specifications provide detailed provisions for dust control peactices. © v ,

Many local agencics require dust control in onder to coraply with local nuisance laws, opacity laws (visibility impair-
ment) and the requirements of the Clean Air Act. The following are measures that local agencies may have already
1mplcmcntcd as requirements for dust coatrol from contractors:

Constmction & Grading Permits: Require provisions for dust control plans;

Opacity Emission Limits: Enforce compliance with California air pollution controf laws;

Increase overall enforcement activities: Priority given to cases involving citizen complaints; - ‘;
Maintain Field Application Records: Require records of dust control measures from coatractor; :
Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into SWPPP.

Dust Control Practices

Dust control BMP's generally stabilize exposed surfaces and minimize activities that suspend or track dust particles.
Table ESC21.1 shows which Dust Control BMPs apply to site conditions which canse dust. For heavily traveled and
disturbed areas, wet suppression (watering), chemical dust suppeession, gravel or asphalt surfacing, tempocary gravel
coastruction entrances, equipment wash-out areas, and haul truck covers can be employed as dust control applications.
Permanent or temporary vegetation and mulching and sand fences can be employed for areas of occasional or no con-
struction traffic. Preventive measures would include minimizing surface areas to be disturbed, imiting oa-site vehicle
traffic to 15 miles per hour, and controlling the number and activity of vehicles on a site at any given time,

Many of the reasonably available control measures foc cxmtml]mg dust from comtmcuon sites can also be nnplcmcnted
asBMPs for storm water pollution prevention. Those BMPs include:
Pave, vegetate, or chemically stabilize access points where unpaved traffic surfaces adjoin pavod roads.
*  Provide covers for haul trucks transporting material's that contribute to dust.
*  Provide for wet suppression or chemical stabilization of exposed soils.
Provide for rapid clean-up of sediments deposited on paved roads. Fumish stabilized construction road cntmnccs
and vehicle wash down areas, !
Stabilize unpaved haul roads, parking and staging areas. Rcduceswdandu'zps on unpaved roads.
Implement dust control measures for material stockpiles.
Prevent drainage of sediment laden storm water oato paved surfaces.
Stabilize abandoned construction sites using vegetation o chemical stabilization methods.
Limit the amount of areas disturbed by clearing and earth moving operations by scheduling these activities in phases.

e @ o o o

For the chemical stabilization, there are many.products available foc chemically stabilizing gravel m&ways and stock-
piles. The types of chemicals available and recommendations for their nscmtabulawmeablcESCZI.?.. 'Commonly

Used Chemicals for Dust Control,

Construction Handbook | : Mardl;. 1993




Additional Information — Dust Controls

In addition, there are many other BMPs identified in this handbook that provide dust control including:

Seeding and Plantings (ESC 10)

Mulching (ESC 11)

Construction Road Stabilization (ESC 23)
Stabilized Construction Entrances (ESC 24)

= Oil treated subgrades should not be used because the oil may migrate into drainageways and/or seep into the soil.

o  Chemically treated subgrades may make the soil water repellant, interfering with long-term infiltration, and the
vegetation/re-vegetation of the site. Some chemical dust suppressants may be sub)oc: to ﬁmcnng and may contain

solvents and should be handled properly.
*  Asphalt, as a muich tack or chemical mulch, requires a 24 bour curing time to avoid adha'cncc 10 equipment, worker
shoes, etc. Application should be limited because asphalt surfacing may cventually migrate into the drainage

system,
»  In compacted areas, watering andothcrhquxddustconuolmmsm may wash sediment or other constituents into

the drainage system.

REFERENCES
Best Management Practices and Erosion Control Manual for Coastruction Sites, Flood Control District of Maricopa

County, Arizona, September 1992.
California Air Pollution Control Laws, California Air Resources Board, 1992,
CalTrans, Standard Specifications, Sections 10, “Dust Coatrol™; Section 17, “Watering™; and Section 18, “Dust Pallia-

tive™,

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate Matter (PM10), Visibility
Reducing Particles, Sulfates, Lead, and Hydrogea Sulfide, California Air Resources Board, April 1991.

Sacramento County, Winterization Ordinance & Dust Control Ordinance (example).

USDA Soil Conservation Service, “Guides foc Erosion and Sediment Control™.
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Storm Drain Inlet Protection SC-10

BMP Objectives
Soil Stabilization
Sediment Control
Tracking Control |
Wind Erosion Control -
Non-Storm Water Management '
Materials and Waste Management

Definition and Devices used at storm drair inlets that are subject to runoff from construction
Purpose activities to detain and/or to filter sediment-laden runoff to allow sediment to’

settle and/or to filter sediment prior to discharge of storm water into storm water
drainage systems or watercourses. |

Appropriate = Where ponding will not encroach into highway traffic.

Applications _ -
m  Where sediment Jaden surface runoff may enter an inlet.
m  Where disturbed drainage areas have not yet been permanently stabilized. -
m  Where the drainage area is 0.4 ha (1 ac) or less.
w  Appropriate during wet and snow-nelt seasons.
Limitations  m Use only when ponding will not encroach into highway traffic or onto
erodible surfaces and slopes. If safety is a concern, use other methods of
temporary protection to prevent sediment-laden storm water and non-storm
water discharges to enter the storm drain system. : ‘ _
w  Sediment removal may be difficult in high flow conditions or if runoff is
. heavily sediment laden. If high flow conditions are expected, use other on-
site sediment trapping techniques in conjunction with inlet protection. . -
m  Frequent maintenance is required.
w  For drainage areas larger than 0.4 ha (lac), runoff shall be routed to a - )
sediment trapping device designed for larger flows. See BMPs SC-2,
"Desilting Basin", and SC-3 "Sediment Traps". '
; Caitrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
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Storm Drain Inlet Protection SC-10

m  Filter fabric fence inlet protection appropriate in open areas is subject to
sheet flow and for flows not exceeding 0.014 m*/s (0.5 cfs).

m  Sandbag barriers for inlet protection are applicable when sheet flows or
concentrated flows exceed 0.014 m*s (0.5 cfs), and it is necessary to allow
for overtopping to prevent flooding.

= Excavated drop inlet sediment traps are appropriate where relatively heavy
flows are expected and overflow capability is needed.

Standards and Identify existing and/or planned storm drain inlets that have the potential to
Specifications receive sediment-laden surface runoff. Determine if storm drain inlet protection
is needed, and which method to use.

Methods and Installation

a DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type
1) protection is illustrated in Page 4. Similar to constructing a silt fence.
See BMP SC-1, “Silt Fence”. Do not place filter fabric undemeath the inlet
grate since the collected sediment may fall into the drain inlet when the
fabric is removed or replaced.

m DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The
excavated drop inlet sediment trap (Type 2) is illustrated in Page 5. Similar
to constructing a temporary silt fence, See BMP SC-1, “Silt Fence”. Size
excavated trap to provide a minimum storage capacity calculated at the rate
of 130 m*/ha (67 yd*/ac) of drainage area.

~ & DI Protection Type 3 - Sandbag Barrier - The sandbag barrier (Type 3) is
illustrated in Page 6. Flow from a severe storm shall not overtop the curb.
In areas of high clay and silts, use filter fabric and gravel as additional filter

media. Construct sandbags in accordance with BMP SC-8, “Sandbag
Barrier”,

Maintenance and General

Inspection . . . .
Inspect all inlet protection devices before and after every rainfall event, and
weekly during the rest of the rainy season. During extended rainfall events,
inspect inlet protection devices at least once every 24 hours.
® Inspect the storm drain inlet after severe storms in the rainy season to check
for bypassed material. '
m  Remove all inlet protection devices within thirty days after the site is
stabilized, or when the inlet protection is no longer needed.
: Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
Gifouns  INOVEmMber 2000 206
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Storm Drain Inlet Protection SC-10

- Bring the disturbed area to final grade and smooth and compact it.
Appropriately stabilize all bare areas around the inlet.

- Clean and re-grade area around the inlet and clean the inside of the
storm drain inlet as it must be free of sediment and debris at the time of
final inspection.

Requirements by Method
m  Type I - Filter Fabric Fence

- Make sure the stakes are securely driven in the ground and are in good
shape (i.e., not bent, cracked, or splintered, and are reasonably
perpendicular to the ground). Replace damaged stakes.

- Replace or clean the fabric when the fabric becomes clogged with
sediment. Make sure the fabric does not have any holes or tears.
Repair or replace fabric as needed or as directed by the Resident

Engineer (RE).

- At a minimum, remove the sediment behind the fabric fence when
accumulation reaches one-third the height of the fence or barrier -
height. Removed sediment shall be incorporated in the project at
locations designated by the RE or disposed of outside the highway
right-of-way in conformance with the Standard Specifications.

m  Type 2 - Excavated Drop Inlet Sediment Trap

- Remove sediment from basin when the volume of the basin has been
reduced by one-half. ‘

w  Type 3 - Sandbag Barrier

- Inspect bags for holes, gashes, and snags.

- Check sandbags for proper arrangement and displacement. Remove
the sediment behind the barrier when it reaches one-third the height of
the barrier. Removed sediment shall be incorporated in the project at
locations designated by the RE or disposed of outside the highway
right-of-way ir conformance with the Standard Specifications.

: Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
Gféans  NOvember 2000 3of6 —
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Storm Drain Inlet Protection SC-10
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Storm Drain Inlet Protection - SC-10
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Storm Drain Inlet Protection

SC-10
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( BMP: STRAW BALE BARRIERS Objectives
Housekeaping Practice

% . Contaln Waste -
§ 22N ] W Minimize Disturbed Areas

. Stabilize Disturbed Areas

_—

)
)

4
—

h
1

‘ H] HH I : HU[ =] 1 ]: Protect Slopes/Channels
L= ===M=]] ﬁ e

| 1 =
GENERAL DEFINITION _ Targeted Pollutants
A straw bale barrier consists of straw bales placed end to end along a level contour in a

shallow trench and staked to hold them in place. The barrier detains runoff, crcatmg apond| @ Sediment
behind the barrier where sedimentation occurs. Q Nutrients
SUITABLE APPLICATIONS O Toxic Materials
»  Along the perimeter of the site. O 0il & Grease
s Along streams and channels. Q Floatable Materials
»  Across swales with sm.all catchments. QO Other Construction
< Around temporary spoil areas. " Waste
= Below other small, cleared areas.
Likely
INSTALLATION/APPLICATION CRITERIA ® SIg;’lyﬂcu;:’;;.l::pact
+  Use primarily in areas where sheet orrill flow occurs. QO Probable Low or
¢ No more than 1/4 acre per 100 feet of barrier should drain to the barrier. Unknown impact
» Install along a level contour, =
« Place in a 4-inch deep trench. Impler.nontatlon
»  Backfill and compact the excavated soil on the upstream face of the barrier. Requirements
»  Secure each bale with two stakes. ' N @ Capital Costs
» Leave enough area (about 1200 sq. ft. per acre) behind the barrier for runoff to pond
(no more than 1.5 ft. depth) and sediment to settle. ® Q&M Costs
@ Maintenance
REQUIREMENTS QO Training
* Maintenance O Suitibility for
- Inspect weekly and after each rain. : Slopes >5%

- Replace bales which have decomposed or whose bindings have broken.

-~ Remove sediment behind the barrier when it reaches a depth of 6 inches.

+  Costs (source: EPA, 1992)

- Average annual cost for installation and maintenance (assumes 3 month useful
life): $17 per lineal foot ($6,800 per drainage acre).

LIMITATIONS v
«  Straw bale barriers are not to be used for extended periods of time because they tend (o E S C 51
rot and fall apart. ,

Suitable only for sheet flow on slopes of 2% or flatier.
+ Not appropriate for large drainage areas, limit to one acre or less.
»  Straw bales lose their effectiveness rapidly due to rotting, thus constant maintenance is

required.
»  Not recommended for concentrated flow, inlet protection, channel flow, and live Best
streams. ] Management .
» Bale bindings of jute or cotton not recommended. Practices l
Construction Handbook M. 6-10 March, 1993




BMP: sTRAW BALE BARRIERS (Continue)

+  Straw bale barriers have not been as effective as expected due to improper use. These barriers bave been placed in
streams and drainageways where runoff volumes and velocities have caused the barriers to wash out. In addition,

failure to stake and entrench the straw bale has allowed undercutting and end flow.

Construction Handbook

M.6-11
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A straw bale barrier consists of a series of secured anchered bales placed to intercept sediment-laden runoff from small
drainage areas of disturbed soil. The barrier ponds runoff and allow sediment to settle. Straw bale dikes should not be
used for extended periods of time because they tend to rot and fall apart. ‘

The straw bale barrier is used where there are no concenirations of water in a channel or drainageway, and where erosion
would occur from sheet flow. These barriers are typically constructed below disturbed areas subject to sheet flow of

runoff, :
Straw bale barriers should be used for drainage areas no more than 1/4 acre per 100 feet of barrier length, with no more
than 100 ft upstream of any point along the barrier. The: barrier should be placed along a level contour no greater than
2:1. When installed and maintained according to the guidelines on this fact sheet, straw bale dikes remove approximately
67% of the sediment transported in construction site runoff. This optimum efficiency can only be achieved through
careful maintenance, with special attention to replacing rotted or broken bales. The barrier should be constructed on a
level contour to prevent concentration of flow against a small portion of the barrier.

An effective straw bale barrier should be installed in the following manner:

1. Bales should be placed on the contour and in a row with ends tightly abutting the adjacent bales.
2, Leave area for unoff to pond upstream of the barrier by locating barrier away from the toe of slopes. This also

provides access for maintenance.
3. Each bale should be embedded in the soil a minimum of (4) inches and placed so the bindings are horizontal. Bind-

ings placed on soil will soon disintegrate and cause the barrier to fail. ‘

4. Bales should be securely anchored in place by either two stakes or re-bars driven through the bale. The first stake in
each bale should be driven toward the previously laicl bale at an angle to force the bales together. Stakes should be

driven flush with the bale,
5. Backfill and compact the excavated soil along the upstream face of the barrier.
6. Remove the barrier when it has served its usefulness so as not to block or impede storm flow or drainage.

REFERENCES

Best Management Practices and Erosion Coatrol Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, September 1992,

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices”, U.S.E.P.A., April, 1990.
“Environmental Criteria Manual”, City of Austin, Texas.

Manuél of Standards of Erosion and Sediment Control Measures, Association of Bay Area Govemmcnts, Jun 1981.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Work Group -
Working Paper, USEPA, April, 1992.

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75. »

Water Quality for Construction Businesses, City of Bellevue, Washington.

Water Quality Management Plan for the Lake Taboe Region, Volume II, Handbook of Management Practices, Tahoe

[ Additional Information —— Straw Bale Barrier : T

Regional Planning Agency - November 1988.
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- Additional Information — Straw Bale Barrier

\/\_\ — .;“
A4 :

RRETRTE RRTA

T RIA

COMPACTED BACKFILL IU] — 4” VERTICAL FACE

* PROMOTES ON SITE SEDIMENTATION
BY CREATING A TEMPORARY POND.

ANGLE FIRST STAKE TOWARD
PREVIOUSLY LAID BALE

AT

S
FLOW _:&g

ML T e

2 2”"x2” STAKES 1 /2’ TG 2°
IN GROUND. DRIVE STAKES FLUSH
WITH BALES.

—

BACKFILL

TRENCH - 4” DEEP X WIDTH
OF BALE

SUBSTITUTION OF STEEL BARS FOR
WOODEN STAKES IS NOT RECOMMENDED DUE
TO POTENTIAL FOR DAMAGING CONSTRUCTION EQUIPMENT

ANCHORING DETANL

STRAW BALE BARRIERS

Construction Handbook M.6-13 March, 1993




BMP: saND BAG BARRIER

=

Objectives
Housekeaping Practices
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas

BLloctSopas/Channals>

ontrol Sita Perimet

ontrol Internal Erosio

GENERAL DEFINITION
Stacking sand bags along a level contour creates a barrier which detains sediment-laden
water, ponding water upstream of the barrier and promoting sedimentation.

SUITABLE APPLICATIONS
«  Along the perimeter of the site.

¢ Check dams across streams and channels.
+  Along streams and channels.

< Barrier for utility trenches in a channel.

«  Across swales with small catchments.

< Division dike or berm.

= Below the ioe of a cieared siope.

»  Create a temporary sediment trap.

*  Around temporary spoil areas.

¢ Below other small cleared areas.

INSTALLATION/APPLICATION CRITERIA

¢ May be used in drainage areas up to 5 acres.

+ Install along a level contour.

« Base of sand bag barrier should be at least 48 inches wide.

»  Height of sand bag barrier should be at least 18 inches high.

* . 4 inch PVC pipe may be installed between the top layer of sand bags to drain large
flood flows. '

»  Provide area behind barrier for runoff to pond and sediment to settle, size according to
sediment trap BMP criteria (ESC55). .

¢ Place below the toe of a slope.

»  Use sand bags large enough and sturdy enough to withstand major flooding.

REQUIREMENTS
* Maintenance
- Inspect after each rain.

- Reshape or replace damaged sand bags immediately. -
- Remove sediment when it reaches six inches in depth.

*»  Cost
-~ Sand bag barriers are more costly, but typically have a longer useful life than
. other barriers. ‘
LIMITATIONS

»  Sand bags are more expensive than other barriers, but also more durable.
*  Burlap should not be used for sand bags.

Targeted Pollutants
Sediment
Nutrienﬁ

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

ONONONONON

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

e

Implementation
Requirements
Capital Costs
O&M Cosis
Maintenance
Training

Suitablility for
Shopes >5%

OO0O00Oe

o High O Low

ESC52

Practices

Construction Handbook
M.6-14
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. Additional Information — Sand Bag Barrier

Suitzhl .

Sand bag berms may be used during construction activities in stream beds and utility construction in channels, temporary
channel crossing for construction equipment, etc. Sand bag berms may also be installed parallel to roadway construc-
tion. Sand bag berms may also be used to create temporary sediment traps, retention basins and in place of straw bales
or silt fences. Examples of applications include: '

+  Check dams across siream channels.

»"  Barriers for utility trenches or other construction in a stream channel.

« Attemporary channel crossings.

»  May be used on a slope where straw bales and silt fences are not appropriate.
» Asadiversion dike.

« Embankment for a temporary sediment basin or retention basin.

+  Sediment barriers near the toe of slopes.

¢ At construction perimeter.

Advantages

* Provides a semi-permeable barrier in potentially wet areas.
+  More permanent than silt fences or straw bales.
»  Allows for easy relocation on site to meet changing needs during construction.

Installafion/Applicat

Sand bag barriers may be used for sediment trapping in locations where silt fences and straw bale barriers are not strong
enough. In addition, sand bag barriers are appropriate to use when construction of check dams or sumps in a stream is
undesirable. The sand bag berms can provide the same function as a check dam without disturbing the stream or
vegetation. The sand bag berm will also allow a small sediment retention area to be created prior to construction of final
detention basins. For installation of a sand bag berm; the following criteria should be observed:

* Drainage Area - Up to five (5) acres. '

* Height of Berm - 18 inches minimum beight, measured from the top of the existing ground at the upslope toe to the
top of the barrier.

*  Width of Berm - 48 inches minimum width measured at the bottom of the barrier; 18 inches at the top.

» Sand bag Size - Length 24 to 30 inches, width 16 to 18 inches and thickness six (6) to eight (8) inches. Weight 90 to
125 pounds. : '

» Sand bag Material - Polypropylene, polyethylene or polyamide woven fabric, minimum unit weight four (4) ounces
per square yard, mullen burst strength exceeding 300 psi and ultraviolet stability exceeding 70 percent. Use of
burlap is discouraged since it rots and deteriorates easily.

*  Grade of Sand - Coarse sand, gravel.

*  Runoff water should be allowed to flow over the tops of the sand bags or through four (4) inch polyvinyl chloride
pipes embedded below the top layer of bags.

*  Area behind the sand bag barrier should be established according to sizing criteria for sediment trap BMP (ESC55).

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa

County, Arizona, September 1992,

Water Quality Management Plan for Lbc Lake Tahoe Region, Volume II, Handbook of Management

Practices, Tahoe Regional Planning Agency - November 1988.

Construction Handbook M. 6-15 March, 1993




Additional Information — Sand Bag Barrier

18” MIN.

4” PVC PIPE ’-—-*-l
1
|

FLOW -
—————»— —_— e e

6“ MIN
DIAMETER ROCK

48~ MIN 48" MIN

L2
CROSS-SECTION

WOVEN FABRIC SANDBAG FILLED WITH
COARSE SAND-MIN WEIGHT 40 LBS.

4” PVC PIPE FOR DRAINAGE
DEPENDING ON FIELD CONDITIONS

| | 24” MIN

e T T T

Construction Handbook M;iﬁ.. 16 . March, 1993
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Sean Gehlke

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY: WELENCO

DRILLING METHOD: Mud Rotary

45/2WW-8Q001

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02

LOCATION:Site #2

DATE:

11/3/05 to 12/13/05

HOLE DIAMETER: 8.75"

TOTAL DEPTH: 800 feet

2D2

SHEET:1 of 4
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(O Spontaneous Potential {mV)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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GEOPHYSICAL DATA

(O Short Normal (Ohm-m)

25)

(O Long Normal (Ohm-m)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Unknown: Unknown: Levee fill material, assorted clay, sand and gravel
=10 = 0=
-20 1 -20 =
CL: Sandy Clay; Olive gray (5Y 3/2); contains clay, medium to coarse sand, silt, moderate plasticity; mottled Dusky Blue-gray (SBG 3/2)
= with shell fragments and roots
30 -30
ML: Sandy Silt; Light Olive gray (5Y 5/2); containg silt, very fine to fine sand, medium sand; low plasticity; sands are subangular
A == _A0 —
SM: Silty Sand; Olive gray (5Y 3/2); very fine to medium sand, medium sand, =ilt, trace organics; @50 feet sand content increases; well
50 sorted / poorly graded =
-60 -60
70+ SF=
SP: Gravelly Sand; Olive gray (5Y 4/2); containg fine to coarse gravel and sand, fine sand, multi color material; sub angular to rounded;
= poorly graded/ well sorted
-80 -80 =
ML: Clayey Silt; Moderate Yellowizsh-brown (5YR 4/4); contains silt, clay, very fine to fine sand; low plasticity
-90 : . : ; -90
GP: Sandy Gravel; Olive gray (5Y 4/2); contains fine to coarse sand and gravel, coarse to fine sand, silt; multi color gravels to 1/2 "
= \ diameter; sub angular to angular, some rounded /'
00 - ,\ SM: Silty Sand; Olive gray (5Y 3/2); contains very fine to fine sand; medium sand, multi color, rounded to sub angular; silt / 100 -
= ML: Clayey Silt; Light Olive gray (5Y 3/2); contains silt, clay, fine sand, trace organic material
-110 =+ -110 o
CL: Sandy Clay; Olive gray (5Y 3/2); contains clay, fine sand, silt, moderate plasticity; color change to Light Olive brown (5Y 5/2) @115
= feet with mottled Medium to Light Gray (N6) and increasing fine sands; color change to Grayish Olive (10Y 4/2) @125 feet
-120 -120
130 + 3k~
CL: Silty Clay; Medium Olive gray (5Y 4/2); contains clay, fine sand, =ilt; high organic material (shellg); moderate to high plasticity
140 1 -140
SP: Gravelly Sand; Grayish olive (10Y 4/2) contains medium to coarse sand, very fine to fine sand; organic material (shells)
-150 -150
CL: Silty Clay; Greenish black (5G 2/1); contains clay, very fine to fine sand, zilt; moderate to high plasticity; trace Yellowizh brown
= mottling (10YR 5/4);
160 1+ B~
70 - T =
“33,& GP: Sandy Gravel; Olive gray (5Y 3/2); angular to sub rounded; well sorted / poorly graded; organic material (plant roots); gravels between
— pg,pg,pg, 1/4 to 1/2 inch diameter, multi color, angular to rounded; minor coarse sand; trace shell fragments at 190 feet
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LOGGED BY: Douglas Young & Sean Gehlke
ELECTRIC LOG BY: WELENCO
HOLE DIAMETER: 8.75"

DRILLER: Maggiora Bros. Drilling, Inc.
DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 800 feet

STATE ID:
45/2WW-8Q001

SHEET:2 of 4

BORING

2D2

Northwest Niles Cone Monitoring Wells Project
JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 LOCATION:Site #2 DATE: 11/3/05 to 12/13/05

LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
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SM: Sandy Silt; Light Olive gray (5Y 6/3); contains fine to coarse sand, fine sand, silt, gravel; trace organic material (roots, plant matter);
decreasing gravel content, trace shell fragments (@ 355 feet
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GP: Sandy Gravel; Multi color clasts; contains gravels, medium to coarse sand, fine sand; clasts to 3/4 inch diameter, sub angular to
rounded, some broken; poorly graded / well sorted
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SP: Gravelly Sand; Multi color gravel clasts to 1/2 inch diameter, sub angular to rounded; poorly graded / well sorted
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CL: Silty Clay; Light Olive-gray (5Y 4/2); contains clay, silt, fine sand; high plasticity
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Sean Gehlke

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY: WELENCO

DRILLING METHOD: Mud Rotary

45/2WW-8Q001

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02

LOCATION:Site #2 DATE: 11/3/05 to 12/13/05

HOLE DIAMETER: 8.75"

TOTAL DEPTH: 800 feet

2D2

SHEET:3 of 4

LITHOLOGIC DESCRIPTION
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GEOPHYSICAL DATA
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GP: Sandy Gravel; Multi color clasts; contains gravels, medium to coarse sand; clasts to 1/2 inch diameter, sub angular to rounded, some
broken; poorly graded / well sorted; minor shell fragments up to 1/4 inch length
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CL: Silty Clay; H Grayish olive (10Y 4/2); high plasticity; medium bluish gray (5B 5/1) mottling, presence of calcite

=

"

CL: Sandy Clay; Light to Medium brown (5YR 5/4); contains clay, sand, silt; light olive-gray (5% 5/2) mottling; medium to low plasticity;

| increased silt content from 500 to 505 feet; increased iron staining, olive gray mottling (5% 3/2), sandy clay matrix with silty clay interbeds
@ 510 feet
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-200
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CL: Sandy Clay; Grayish olive (107 4/2); contaings clay, fine to medium sand, silt; high plasticity

i

~ -520

CL: Silty Clay; Olive gray (5Y 3/2); containg clay, silt, fine sand; high plasticity

230

CL: Sandy Clay; Grayish olive (107 4/2); Moderate Yellowish brown mottling (10YR 5/4); color change to Grayish Olive green (5GY
3/2), presence of shell fragments @ 535 feet

-4

CL: Silty Clay; Light Olive-gray (5Y 4/2); iron staining

T

| CL: Silty Clay; interbedded Light Olive gray (5Y 5/2) and Grayish Olive green (5GY 3/2); shell fragments; dense with high plasticity

550

SM: Silty Sand; Light Olive gray (5Y 5/2) with light olive brown mottling; contains very fine to fine sand, silt, clay; well sorted / poorly
.\ graded; conzolidated; moist

Sulalll
/]

-\ CL: Silty Clay; Medium bluish gray (5B 5/1); high plasticity

CL: Sandy Clay; Light Olive gray (5Y 5/2); increasing coarse sand content @ 590 feet

-2 70

550

CL: Sandy Clay; Medium bluish gray (5B 5/1); coarse sand; shell fragments

-040

CL: Sandy Clay; Light Olive gray (5Y 5/2); coarse sand
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LOGGED BY: Douglas Young & Sean Gehlke
ELECTRIC LOG BY: WELENCO
HOLE DIAMETER: 8.75"

DRILLER: Maggiora Bros. Drilling, Inc.
DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 800 feet

STATE ID:
45/2WW-8Q001

BORING

2D2

Northwest Niles Cone Monitoring Wells Project
JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 LOCATION:Site #2 DATE: 11/3/05 to 12/13/05

\ﬁe
\OQ @{(‘ @6&
o Qé‘ & LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
£ Jod
& & &
o ~<~"\° 0@(\ (0 Gamma Ray (GAPI) 150) (0 Short Normal (Ohm-m)  25)
N o . o
v o (O Spontaneous Potential (mV) 100) (O Long Normal {Ohm-m) 75) (O  Point Resistivity (Ohm-m) 25)
610 G0 = N T TOGH [ITRTRIOTy (ERPRREs | FRPIOERR SRPRN iy, T SERTRIRES/ RREH, CASERIOE PRI ST R[] I, e SRR :. ......... ......................................................................
CL: Sandy Clay; Light Olive gray (5Y 5/2); occasional gravel clastsupto 1.5 cm length =.
520 B0 4= . ) s i e I R R R S G0 - _G30 % ......... ......................................................................
SC: Clayey Sand; variable color, clay iz Light Olive gray (5Y 5/2); fine to coarze sand; well sorted / poorly graded; increasing coarse-
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CL: Sandy Clay; Moderate Yellowish brown (10 YR 5/4); contains clay, fine to very coarse sand, occasional gravel clasts upto 1 cm length
_Ee) A0 == RN i s s e R b A B B0 - _BAD .; ........ 1 T Breen
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CL: Sandy Clay; Light Olive gray (5Y 5/2) and Medium Bluish gray (5B 5/1); occazional gravel size fragments up to 2 cm length
_BR0 e = ) s b B e B o B g N e S S S B o _RED - BB _.. ....... ......................................................................
CL: Sandy Clay; variable color; containg clay, fine to very coarse sand, Moderate Yellowish brown clay (10YR 5/4) ‘j
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SP: Sand; variable color; fine to very coarse; poorly graded / well zorted 1
_B90 eiely s ) s b e B B R 5 S B g o _FO0 e[ P o (RRRERRR i B h, ......................................................................
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Milnarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD: Mud Rotary

45/2W-9F014

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02

LOCATION: Site #3 DATE:10/26/2004 to 12/15/2004

HOLE DIAMETER:8.75" (0-600; 6.125" (600'-800"

TOTAL DEPTH: 800 feet

3D1

SHEET:1 of 4

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)
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100)

(O Short Normal (Ohm-m)
(O Long Normal (Ohm-m)

GEOPHYSICAL DATA
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(O  Point Resistivity (Ohm-m)
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Unknown: Levee fill material; aszorted clay, sand, and gravel

SM: Silty Sand; Olive-gray (5Y 3/2); containg fine-zand, zilt; angular to subrounded; looze

-0 =

CL: Silty Clay; Dusky Blue-green (5SBG 3/2); containg clay, very fine- to fine-sand, silt; high plasticity, trace organic material

Lower plasticity and increase in organic material
Mo,

-20 =

CL: Silty Clay; Dusky Blue-green (5B@G 3/2); contains clay, slt, very fine sand; mottled Light Olive-gray (5Y 5/2), moderate plasticity
N

A 30

ML: Clayey Silt; Light Olive-gray (5% 5/2); containg silt, clay, very fine sand; mottled Dusky Blue-gray (5BG 3/2)

Increazing fine sand

A0 =

CL: Sandy Clay; Olive-gray (5Y 3/2), containg clay, very fine sand, angular to subrounded; silt; mottled Light Olive-brown (5Y 5/6),
moderate plasticity
Change in color to Dusky Blue-green (5BG 3/2), increasing silt and clay

Mo

50 =

SM: Silty Sand; Olive-gray (5Y 3/2); containg very fine to coarse sand, silt; some clasts 2 cm in diameter, angular to subrounded

A 60

SM: Silty Sand; Olive-gray (5Y 3/2); contains very fine to fine sand, silt; well sorted, poorly graded

GP: Sandy Gravel; Olive-gray (5Y 4/2); containg fine to coarze gravel, silt and fine sand; multicolored gravels; well sorted; poorly graded;
angular to subrounded

N

-7 =

CL: Sandy Clay; Olive-gray (5Y 5/2); containg clay, fine zand and &lt, gravel; mottled Olive-brown (5Y 5/6)

30 =

ML: Clayey Silt; Light Olive-gray (5Y 3/2); contains silt, clay, fine sand; trace organic material

Increasing fine sand and organic material

-4

-100 =

CL: Sandy Clay; Olive-gray (5Y 4/2); containg clay, fine sand , silt

Change in color to Light Olive-brown (5Y 5/2); mottled Medium to Light Gray (N6); increasing fine sand and silt

S 0

-120

-130 =

CH: Silty Clay; Medium Olive-Gray (5Y 4/2); contains clay, zilt, very fine sand; mottled Moderate Yellowish-brown (10 YR 5/4)
Increasing fine sand, decreasing silt; high plasticity

2140 -

140

CL: Silty Clay; Medium Olive-gray (5Y 4/2); contains clay, fine sand, =ilt; organic material (shell fragments)
.\ Increasing clay and zilt; increasing organic material (shell fragments and plant material); high plastisity

CH: Silty Clay; Gray (2.5Y NS); contains clay, zilt; mottled Yellowish-brown (10YR 5/4); stiff; high plasticity

GP: Sandy Gravel; Olive-gray (5Y 3/2); angular to sub-rounded; well sorted; poorly graded; organic material (plant material)
Increase in gravel and more rounded clasts

150

-160 =

==

CL: Silty Clay; Olive-gray (5Y 3/2); contains clay, silt and fine sand
\ Mottled Moderate Olive-brown (5Y 4/4)

GP: Sandy Gravel; Multicolored clasts; rounded to angular; well sorted, poorly graded; minor medium to coarse sand
Increasing gravel size; interbeds of Silty Clay (CL); Light Olive-Gray (5Y 7/2); small fossil shell (<=2mm)
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Milnarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD: Mud Rotary

45/2W-9F014

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 LOCATION: Site #3 DATE:10/26/2004 to 12/15/2004

HOLE DIAMETER:8.75" (0-600; 6.125" (600'-800"

TOTAL DEPTH: 800 feet

3D1

SHEET:2 of 4

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

150)

100)

(O Short Normal (Ohm-m)

GEOPHYSICAL DATA

25)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

/3)

(0 Point Resistivity (Ohm-m) 29)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

210 + fran

220 T B

230 T B

240 4+ B
250 4 B

260 4+ B

270 - [E

SM: Silty Sand; Olive-brown (2.5Y 4/4); contains fine sand, silt and clay; subangular well consolidated; mottled Moderate Brown (5YR
-\ 4/4};

-210

SC: Clayey Sand; Olive-gray (5Y 4/1); contains fine sand, zilt, clay; subandular; well conzolidated; mottled Gray (2.5YR NS); organic
®|[\ material (root structures)

-220

CL: Silty Clay; Olive-gray (5Y 3/2); organic material (root structures)

-230

'\SC: Clayey Sand; Moderate Yellowish-brown (10YR 5/4); contains very fine to fine sand, clay, =ilt;

CL: Silty Clay; Olive-gray (5Y 3/2); mottled Dusky Red (5R 3/4); interbeds of Medium bluish clay; moderate to high plastisity

=240

GW.: Sandy Gravel; Multicolored clasts; average clast size ~1/2"; rounded to angular; poorly sorted; well graded; organic material (wood
chips)

Interbeds of Silty Clay (CL); Olive-gray (5Y 3/2); contains clay, gilt; mottled Moderate Brown (5YR 4/4)

Interbeds of Silty Sand (SM); Light Olive-Brown (5Y5/4); contains sand, silt and clay

200

-260

SM: Silty Sand; Grayish Olive-green (5GY 3/2); contains very fine to fine sand, silt and minor clay; subangular

=250 -1 DO, D% DO

2200 4+ Las

-300 ==

-310 ==

-320 1=

-330 ==

340 4+

-390 1=

-360 ==

-270

CH: Silty Clay; Light Olive-gray (5Y 4/2); containg clay, gilt, fine sand; organic material (plant material); high plasticity
.\ Increasing organic material (wood chips and root structures)

250
/]

GP: Sandy Gravel; Multicolored clasts; mostly fine gravels and coarse sand; subrounded to subangular clasts; well sorted; poorly graded,;
'\minnr organic material

/ -290

GW: Sandy Gravel; Multicolored clasts; mostly fine gravels; subrounded to subangular clasts;, poorly sorted; well graded;, very minor
organic material
Clasts as large as 1" in diameter

/ -300

CH: Silty Clay; Light Olive-gray (5Y 5/2); contains clay, silt; high plasticity, organic material (root structures)

Change in color to Olive-gray (5Y 3/2); increasing =ilt and organi ¢ material (root structures)
Change in color to Light Olive-gray (5Y 4/2); interbeds of Silty Sand (SM) Dusky Yellow to Light Olive-brown (5Y 5/5) containing fine

sand, silt and clay

-310

-320

SM: Silty Sand; Light Olive-gray to Dusky Yellow (5Y 6/3); contains fine sand, slt and clay; minor organic material; stiff

Gradual increase in clay; very stiff

370 +

4 330 4+

-390 ==

400 4 |

-330

2340

300

-360

CH: Silty Clay; Light Olive-gray (5Y 4/2); containg clay, silt, fine sand
Increase in clay and =ilt; high plasticity

-370

350

-390

SP: Gravelly Sand; Multicolored clasts; containg medium to coarse sand, fine gravel; average clast ~1/8" in diameter; angular to
. subrounded; well sorted; poorly graded

A -400
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Milnarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD: Mud Rotary

45/2W-9F014

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 LOCATION: Site #3 DATE:10/26/2004 to 12/15/2004

HOLE DIAMETER:8.75" (0-600; 6.125" (600'-800"

TOTAL DEPTH: 800 feet

3D1

SHEET:3 of 4

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)

150)

(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

100)

GEOPHYSICAL DATA

(O Short Normal {Ohm-m) 25

(0

/3)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

(0 Point Resistivity (Ohm-m) 29)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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GP: Sandy Gravel; Multicolored clasts; contains fine gravel, coarse sand; average clast ~1/4" in diameter; angular to subrounded; well
sorted; poorly graded

GW: Sandy Gravel; Multicolored clasts; contains fine gravel, coarse sand; clasts as large az 3/4" in diameter; angular to rounded; poorly
sorted; well graded

Increase in sand and organic material

CH: Silty Clay; Light Olive-brown (5% 5/6); contains clay, =ilt; high plasticity

Increaszing slt; mottled Medium Olive-gray (5Y 4/2)

CH: Silty Clay; Light Olive-brown (5Y 5/6); containg clay, silt and very fine sand;, organic material (root structures); high plasticity

Color change to Moderate Yellowish-brown (10YR 5/4);Interbeds of Organic Clay (OH); Black (N1); high percentage of clay; high
plasticity; contains sheen and odor; organic material (root structures)

Interbeds of Silty Clay (CH); Medium Bluish-gray (5B 5/1); high plasticity

CL: Sandy Clay; Light to Moderate Brown (YR 5/4); containg clay, very fine sand, silt; low to moderate plasticity; interbeds of medium to
coarse sand

Change in color to Moderate Olive-brown (5% 4/2); minor organic material (root structures)

CH: Silty Clay; Olive-gray (5Y 3/2); containg clay, silt and fine sand; minor organic material; high plasticity
Change in color to Light Olive-brown (5Y 5/6)

CL: Silty Clay; Light Olive-gray (5Y 5/4); contains clay, silt and very fine sand; minor organic material; moderate plasticity

CH: Silty Clay; Light Olive-brown (5Y 5/6); containg clay, silt; organic material (root structures); high plasticity; stiff
Increase in zilt and fine sand; change in color to Medium Bluish-gray (5B 6/1)

Change in color to Olive-gray (5Y 3/2)

CL: Sandy Clay; Dark Yellowizh-brown (10YR 4/2); contains clay, fine sand and =ilt; minor organic material; stiff
Increase in clay and silt; increase in organic material (root structures); interbeds of fine to medium sand

CH: Silty Clay; Grayish-green (5G 5/6); contains clay, silt and fine sand; high plasticity

CL: Silty Clay; Dark Greenizh-gray (5G 5/1); contains clay, silt; stiff; moderate plasticity; interbeds of Silty Clay (CH); Light Olive-gray
(5Y 5/2); moderate plasticity
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Milnarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD: Mud Rotary

45/2W-9F014

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 LOCATION: Site #3 DATE:10/26/2004 to 12/15/2004

HOLE DIAMETER:8.75" (0-600; 6.125" (600'-800"

TOTAL DEPTH: 800 feet

3D1

SHEET:4 of 4

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

GEOPHYSICAL DATA

(O Short Normal (Ohm-m)

25)

(O Long Normal (Ohm-m)

/3)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

(0 Point Resistivity (Ohm-m) 29)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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CH: Silty Clay; Medium Bluish-gray (5B 5/1); containg clay, zilt; high plasticity

Increase in silt with interbeds of Sandy Clay (CL); Grayish-green (5G 5/2) and Moderate Yellowish-brown (10 YR 5/4); containg clay,fine
sand and silt

Interbeds of Clayey Silt (ML); Pinkish-gray (YR 5/1); possible ash or carbonate material; gravelly; clasts azlarge as 1/2" in diameter

CL: Sandy Clay; Light Olive-brown (5Y 5/2); contains clay, fine sand and silt; moderate plasticity
| Increase in fine sand and silt; mottled Grayish-Orange (10YR 7/4); rust-colored spots (<1/8" in diameter); blotchy white calcium-rich
3 zones; moderate plasticity; stiff

CH: Silty Clay; Grayish-green (5G 5/2); contains clay, silt; high plasticity
Interbeds of Organic Clays (OH); Dark Gray (N3); organic rich; also interbeds of Sandy Silt (ML); Pinkish-gray (5YR 8/1); possibly ash or
.\ carbonate material

/|

CL: Silty Clay; Moderate Olive-brown (5Y 4/4); contains clay, silt and very fine to fine sand
Interbeds of Organic Clay (OH) and Sandy Silt (ML); stiff

Increasing organic material (root structures); interbeds of Organic Clay (OH)and Silty Clay (CL)

ML: Clayey Silt; containg silt, clay, fine sand, rich in organic material (root structures and bark); interbeds of Organic Clay (OH)

Interbeds of organic material and possible ash or carbonate type material; minor sands and gravels (red chert clasts)

CL: Silty Clay; Moderate-brown (5YR 3/4); moderate plasticity

Change in color to Moderate Yellowish-brown (10YR 5/4); increase in clay, sand, and gravel (chert-rich); decrease in organic material;
possible ash or carbonate type material

Change in color to Dark Yellowish-brown (10YR 4/2); very stiff; red and green chert clasts

GW: Sandy Gravel; Dusky Red (5R 3/4); mostly chert clasts (red with minor blue and green); angular to subangular; poorly zorted; well
graded; organic material (peat type material)
Interbeds of Silty Clay (CH); Dark Yellowish-orange (10YR 6/6); contains clay, silt; high plasticity; increasing organic material

CH: Silty Clay; Moderate Yellowish-brown (10YR 5/6); contains clay, silt; interbeds of Silty Clay (CL); Light Brown (5YR 5/6);
congisting of clay, silt; Increase in organic material (root structures and stemg); gravelly; high plasticity

Note: cemented tube-structure found (1/2" long and 1/8" wide)

Increase in Silty Clay (CL); moderate to low plasticity; stiff; gravelly

GC: Sandy Gravel; Multicol ored clasts; angular; average clast ~1/4" in diameter; poorly sorted; well graded; organics (root structures)
Interbeds of Silty Clay (CL); rich in organic material (root structures)
Interbeds of Clayey Sand (SC); Dark Yellowish-brown (10YR 4/2); decreasing organic material

Moderate Bluish-gray (5B 5/1); pieces of weathered chert

Bedrock: Franciscan Graywacke; Dark Grey (N3); moderately hard;, weathered
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID:

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G005

BORING

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 3/5/2005 to 3/9/2005

HOLE DIAMETER:8.75" (0-180")

TOTAL DEPTH: 180 feet

SHEET:1 of 1

4C1

\&

\0‘0 @{{\ ‘b{(& *
& I LITHOLOGIC DESCRIPTION
S O é\d&

S
& &
A%

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

150)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

100)

(O Short Normal (Ohm-m)
(O Long Normal (Ohm-m)

GEOPHYSICAL DATA"

25)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

/3)

(/7 __Temperature (Farenheit) __ 82)
(O Guard (Ohm-m) 10)
(0 Point Resistivity (Ohm-m) 29)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

-0 =

-20 =

-3

A0 =

50 =

-Gl

-7 =

50 =

-4

- 100

-110

-120

-130

-140

140

- 160

-170

-1a0

-\ GW: Fill; road baze gravel

CL: Sandy Clay; containg clay, fine to medium sand, gravels (zee above); rounded to subangular sand and gravel
[P,

SW: Gravelly Sand; Medium Bluish-gray (5B 5/1); contains medium to coarze sand, fine gravel;, subangular to angular, poorly sorted; well
graded; shell fragments; clasts as large as 1/4°

-20 =

CL: Sandy Clay; Dark Yellowizsh-brown (10YR 4/2); contains clay, very fine to fine sand, silt; minor gravels (see above)
Change in color to Moderate Yellowish-brown (10YR 5/2)

Change in color to Light Olive-gray (5Y 5/2); moderate plasticity

Change in color to Moderate Yellowish-brown (10YR 5/2)

Increase in fine sand; change in color to Light Olive-brown (5Y 5/6)

Increase in gravels at 47

-30

A0 =

SM: Silty Sand; Dark Yellowish-brown (10YR 4/2); contains medium to fine sand, silt, clay; subangular
Increase in fine gravel clasts aslarge as 1/4" in diameter

50 =

GW: Sandy Gravel; Light Olive-gray (5% 5/2); multicol ored clasts; round to angular; poorly sorted; well graded; clasts as large az 1" in
diameter

-Gl

SM: Silty Sand; Light Olive-gray (5% 5/2); contains medium to fine sand, slt, clay; mottled Dark Greenish-gray (5GY 4/1)

-7 =

30 =

CH: Silty Clay; Olive-gray (5Y 4/1); containg clay, zilt, fine sand; high plasticity
Increase in clay; decrease in fine sand

Change in color to Greenish-gray (5G 6/1)

Change in color to Dark Greenish Gray (5G 4/1)

-4

-100 =

S 0

GP: Sandy Gravel; containg gravels, silty clay; clasts are 1/8" to 1/2" in diameter; angular to subangular; well sorted; poorly graded
™

SW: Gravelly Sand; Medium Dark-gray (N4); contains coarse sand, gravel, silt; minor shell fragments; subrounded to angular; poorly
'\ sorted; well graded

CH: Silty Clay; Grayish-brown (5Yr 3/2); contains clay, silt, fine sand; high plasticity; mottled Moderate Y ellowizh-brown (10YR 5/4) and

Greenish-gray (5G 6/1)
\ Change in color to Medium Bluish-gray (5G 6/1); "Bay mud'; stiff and dry

2120
4
2130 -
2140 -

/

\SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; well sorted; poorly graded; angular to subrounded

/ 140

CL: Silty Clay; Light Olive-gray (5Y 5/4); contains clay, silt, medium sand; stiff
'\Change in color to Medium Bluish-gray (5B 5/1); Increase in clay; minor organic material

/

'\SM: Silty Sand; Olive Gray (5Y 4/1); contains sand, silt, clay; angular to subrounded

-160 =

/

GW: Sandy Gravel; multicolored clasts; contains gravel, coarse and medium sand; subround to angular; poorly zorted; well graded; clasts

as large as 3/8" in diameter
Increase in grain size; clast as large as 1/2" in diameter

==

CH: Silty Clay; Medium Bluish-gray (5B 5/1); contains clay, silt, trace fine sand; high plasticity

Change in color to Moderate Yell owish-brown (10YR 5/4); increase in gilt and sand; interbedded with a sandy clay (CL)
Change back to Medium Bluish-gray (5B 5/1); contains mostly clay with some slt; high plasticity; stiff

Change back to Moderate Yellowish-brown (10YR 5/4); increaze in zilt and sand; interbedded with a clayey sand (5C)
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+*tn
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* Based on boring 4D2

* Based on boring 4D2
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LOGGED BY: Douglas Young & Ante Mlinarevic
ELECTRIC LOG BY:WELENCO
HOLE DIAMETER:8.75" (0-225")

DRILLER: Maggiora Bros. Drilling, Inc.
DRILLING METHOD: Mud Rotary
TOTAL DEPTH: 225 feet

STATE ID:
45/2W-5G004

SHEET:1 of 2

BORING

4C2

Northwest Niles Cone Monitoring Wells Project
JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 2/25/2005 to 3/3/2005

LITHOLOGIC DESCRIPTION” GEOPHYSICAL DATA"

+ -+ -

Guard (Ohm-m) 10)
Point Resistivity (Ohm-m) 25)

+ -+ -

&
‘5% (O Gamma Ray (GAPI) 120) (O
(O Spontaneous Potential {(mV) 100) (O

Short Normal {Ohm-m) 29) (O
Long Normal {Ohm-m) 75) (O

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

-\ GW: Fill; road baze gravel

CL: Sandy Clay; containg clay, fine to medium sand, gravels (zee above); rounded to subangular sand and gravel

-0 = . - -0 = -10 =

S SRS SN SO SO SO SN SO S S 10

SW: Gravelly Sand; Medium Bluish-gray (5B 5/1); contains medium to coarze sand, fine gravel;, subangular to angular, poorly sorted; well
graded; shell fragments; clasts as large as 1/4°

[
+*tn

-20 =

T . N PO U U TR O U . O DU T T 58
CL: Sandy Clay; Dark Yellowish-brown (10YR 4/2); contains clay, very fine to fine sand, silt; minor gravels (see above) :
Chﬂl].ge iI]. CDIDT tD MDdEI'EltE YEIIDWiSh'erWH (IGYR 5}."2) = .........i .......... ?.........i.........? ......... E. .....?..L::...?.........é .......... ? ......... e .........? ......... E.........é .......... ?.........é.........? ......... E.........? ......... g. ......... e

Change in color to Light Olive-gray (5Y 5/2); moderate plasticity

_30 Change in color to Moderate Yell owish-brown (10YR 5/2) _30) .......... _ ........ _1 .......... ......... 230 _ ......... .......... _ ......... _ ......... ......... 230
Increase in fine sand; change in color to Light Olive-brown (5Y 5/6) ; ; ; ; ; =i o : ' ; ' : ' ' ' : ' :

A0 - Increase in gravels at 47 A0 =+ .......... _ ................. P A0 = e .......... _ ......... _ ......... ......... _A0

50 - 50 fereererendrenneenes . 4 erersm S .‘. .................................... B[ : N— - S T A N S - S OO A 50

SM: Silty Sand; Dark Yellowish-brown (10YR 4/2); contains medium to fine sand, silt, clay; subangular

Increase 11]. ﬂne gravel clasts a4 large qs 1;"4" 111 dlEIIIlEtEI’ — .........é .......... E ...... . ..................................................................... T T o
_B0 _B0 O SO LI S— _; ...... S T A B0 L — - N - A S, - — S S A B0

GW: Sandy Gravel; Light Olive-gray (5Y 5/2); multicolored clasts; round to angular; poorly sorted; well graded; clasts as large as 1" in P 3

dlameter e .........é .......... :...: ......... N ."'T':': ...... ?.........é .......... ? ......... e ..E; 'T ......... ....é .......... ?.........é.........? ......... E.........? ......... .. ......... p— Lauas
ST B0 St FUPONPONS- O SN SO coO NP PN SNV RPN PR S {0 N 1 S = N - N S - — SO S S 70

SM: Silty Sand; Light Olive-gray (5% 5/2); contains medium to fine sand, slt, clay; mottled Dark Greenish-gray (5GY 4/1)

80 - IE-TUJES T SR S I .S58 _ .......... A— 80 = | b - N T— R S, - — S - — a0
CH: Silty Clay; Olive-gray (5Y 4/1); containg clay, zilt, fine sand; high plasticity = .......... _ ......... .............. : { .............................. SN SR OO - SO SO SOVROR- VN OO SR 555
Increase in clay; decrease in fine sand : : : : : : P, : 1 ; ; ; ; ; : : :
-an Change in color to Greenish-gray (5G 6/1) SO0 = i b, - SRS — S— 90 =1 S S— RN S NP PR S R So— S— ~90
Change in color to Dark Greenish Gray (5G 4/1) : P : A : : : : : : : :
100 VAR S NS S T OV O £ N : .......................... Vol 3] T, T = N - N S - — 2 S — 100
110 10— fereeeererdrenneenes SR T i . A — A A0 == e t_ ....... - S T A N S - S OO A 110
120 120 ] e B s A S L i .......... A Il (e ol S NI p— A S, - — LS - A 190
. . . . . . H - H & . H H H H H H .
GP: Sandy Gravel; containg gravels, silty clay; clasts are 1/8" to 1/2" in diameter; angular to subangular; well sorted; poorly graded ' ' ' ' : : ; e e, ' : ' : : : ;
L, o SN RPN ORI SOV SO g T L o SO e e M e 5%
120 SW: Gravelly Sand; Medium Dark-gray (N4); contains coarse sand, gravel, silt; minor shell fragments; subrounded to angular; poorly 130 == .......... _ ......... _ ......... ..... .,.} ........ ......... 130 = _ ...... t ....... _ ......... _ ......... ......... 2130
'\ sorted; well graded /* : : : : ; ; b S E 5 - E : : : E E ;
e e m e e e s e e s i v i AP H DM U e i i S i i + f* .................. S N, ‘1 ............................................................................. —
CH: Silty Clay; Grayish-brown (5Yr 3/2); contains clay, silt, fine sand; high plasticity; mottled Moderate Y ellowish-brown (10YR 5/4) and 5 5 : 5 5 5 5 E G i : i : : : : :
- 140 Greenish-gray (5G 6/1) 14—t .......... _ ...... _ ......... ...... :..;E ......... 140 =t _ ......... .......... : _ ......... _ ......... ......... _140)
\Change in color to Medium Bluish-gray (5G 6/1); "Bay mud"; stiff and dry / 5 5 5 = 5 5 5 5 5 B 5 ; 5 5 : 5

- \SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; well sorted; poorly graded; angular to subrounded

. 5 . 5 . 8 = - . i P E E E E E E E
7/t O NN WO LA O v W N S oot O WU U 0. - ) Sl WL NN N S 150
CL: Silty Clay; Light Olive-gray (5Y 5/4); contains clay, silt, medium sand; stiff a3 B g sl ol Rl S P = E 8 F Ok

\Chmge in CDIDI. tD Medjum Bluish_gra}r (SB 5;‘1)? Increase in Cla};,.; minﬂr Drgallic mateﬂal / — .........: .......... :.........: ............. ..........T ......... :.........: ........ t.‘f...l ..... - .........T ......... :.........: ....... :: ....... T :.........: ......... .. ......... s
160 _ _ _ _ IO S NS S ESOPPPOOOE WP 48 SovpoOOeS A S = T b B0 = feeeeeened e = N T _ ....... R — 180
'\SM: Silty Sand; Olive Gray (5Y 4/1); contains sand, silt, clay; angular to subrounded /' 5 5 ; 5 ; : : ; P 5 5 : Dot : : : :
GW: Sandy Gravel; multicolored clasts; contains gravel, coarse and medium sand; subround to angular; poorly zorted; well graded; clasts : ; ; ; ; ; ; : ; ; ; ol ;
170 g large g 3f8" iIl diHIIlEtEI' T0 = .......... _ ......... _ ......... .. ..... ++,‘E ......... 70—t _ ......... . ..... ++,.t+._ _ ......... . ......... 270
Increase in grain size; clast aslarge as 1/2" in diameter T FC
h, o = .........i .......... ?.........i.........?...... .:.........? ......... ? ..... ::..i .......... ? ......... e .........? ......... . ......... :;._: ........ ?. ......i.........? ......... E.........? ......... . ......... e
60 CH: Silty Clay; Medium Bluish-gray (5B 5/1); containg clay, silt, trace fine sand; high plasticity - g i P @ _—
) Change in color to Moderate Yell owish-brown (10YR. 5/4); increase in gilt and sand; interbedded with a sandy clay (CL) ) : ) I )

Change back to Medium Bluish-gray (5B 5/1); contains mostly clay with some slt; high plasticity; stiff
Change back to Moderate Yellowish-brown (10YR 5/4); increaze in zilt and sand; interbedded with a clayey sand (5C)

1490 490 = s N RN ... M SO . 1. S — 190 == ferrereeredenneenen - SSONNED R S— £ O SO S _190
: : : : : : : b : : : ‘a : : : : : 2

CL: Silty Clay; Moderate yellowish-brown (10YR 5/4); contains clay, silt, fine sand; trace organic material moderate plasticity o
300 = bereereees e, XSSO SO -ASS SURSOE WO RPN SR .

900 = b b N B 500

-200

P e

* Based on boring 4D2 * Based on boring 4D2
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\ML: Sandy Silt; Greenish Gray (5GY 6/1); silt, fine sand, clay; trace organic material (shell fragments)

— e

i ‘ . . LOGGED BY: Douglas Young & Ante Mlinarevic | DRILLER: Maggiora Bros. Drilling, Inc. STATE ID: BORING
Northwest Niles Cone Momtormg Wells Pro;ect ELECTRIC LOG BY:WELENCO DRILLING METHOD: Mud Rotary 45/2W-5G004 4 C2
JOB NUMBER: 6241 | DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 2/25/2005 to 3/3/2005 HOLE DIAMETER:8.75" (0-225") TOTAL DEPTH: 225 feet SHEET:2 of 2
&
o & <°Q\
Q \}c’:'-‘ N \6'3" LITHOLOGIC DESCRIPTION” GEOPHYSICAL DATA"
Rl & (77 __Temperature (Farenheit) _ 82
@c‘\- \\CF’ \(\o\o d‘i& (O Gamma Ray (GAPI) 150) (O Short Normal {Ohm-m) 25) (O Guard (Ohm-m) 10)
o v (1), Spontaneous Potential (my) _100) ©.....Long Normal (Ohm-m) L2 (O Point Resistivity (Ohm-m)  2o)
E:E:E:E:E SC: Clayey Sand;, Olive Gray (5Y 5/1); contains sand, clay, slt; angular to subrounded K . . . : : : : .
- ol _—_—_—_—_ ,\In-:reasing St y - R T IR TSRO WL PRI R ORI SRS (SR R s
=l T 210 - | \SW: Gravelly Sand; multicolored clasts; subrounded to angular clasts; poorly sorted, well graded; clasts as large as 3/4" / 20T B I I e -210
— — S SRR LT Ol o (5 S ) ST Al R o saiel Babe G i e Futeal (Hel T st o & e toHiah - ot b s A v R s e o
200 - s o0 L plasticity o 230 < b1 O [N S . GO . S S P S S DI 390
} Increase in fine sand; Dusky Yellow (5Y 6/4) mottling; interbeds of gravel and coarse sand; subangular i i 1

* Based on boring 4D2

* Based on boring 4D2
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G002

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 2/1/2005 to 2/11/2005

HOLE DIAMETER:8.75" (0-455")

TOTAL DEPTH: 455 feet

4D1

SHEET:1 of 3

O & % *
\}é} Q@’S‘»" e LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
¢$ &F é\ﬁ% (/7 _ Temperature (Farenheit)  82)
9 \(\o\" d@(‘” (0 Gamma Ray (GAPI) 150) (0 Short Normal (Ohm-m)  25) (0 Guard (Ohm-m) 10)
N o . p g
v (0. Spontaneous Potential (mV) 100) ©.....Leng Normal (Ohm-m)  /5) (©.....Point Resistivity (Ohm-m)  2o)
Ul U U : : : : : U : : : u
-\ GW: Fill; road basze gravel /.
CL: Sandy Clay; containg clay, fine to medium sand, gravels (zee above); rounded to subangular sand and gravel
00— R - ™ 10— sk b S e D SCTEPE TR Fasnnns A0 == b s YT CICTOIYE: EUTIURURL TELTLTIT SUSLRCRLE SITIREE SULITIS: SRR A0
: SW: Gravelly Sand; Medium Bluish-gray (SB 5/1); contains medium to coarse sand, fine gravel; subangular to angular, poorly sorted; well B 7 <l T T
graded; shell fragments; clasts as large as 1/4° } .
20 - 204 SHHEN L snsnsnsiensasncniebisnonsane R i} ......... L - — pl Sigl L SR e e B e e 20
CL: Sandy Clay; Dark Yellowish-brown (10YR 4/2); contains clay, very fine to fine sand, silt; minor gravels (see above) ;
— Change in color to Moderate Yellowish-brown (lﬂYR 5;2) .................................................................. .......... ............................ .................................................
Change in color to Light Olive-gray (5Y 5/2); moderate plasticity
_3[:] _3[:] Chﬂflge iﬂ CGIGI‘ tﬂ MDdEI‘ﬂtE: YEHGWiSh'hTGWﬂ (].DYR_ .S.I'IIZ) _3[:] S C SNy < O SR - 1 S L S _:;.. .......... . ......... _3[:] ................... ... ................................................. _3[:]
Increase in fine sand; change in color to Light Olive-brown (5Y 5/6) P :
A0 — A Increase in g['a‘li,rels ot 47" TR o T TSI PPIITY PIPPRIE PP R Y § ...... .. .......... . ......... A0 — .:: .......... ... ................................................. A0
50 — A0 =4~ E e s o - .- T .‘. ..... .......... ......... _50 — : ............ ................................................. 50
SM: Silty Sand; Dark Yellowish-brown (10YR 4/2); contains medium to fine sand, silt, clay; subangular o
— Increase iﬂ ﬂI]E: gravel ClﬂSI:S qs lﬂrge s 1f4" iﬂ leIIlEtEI‘ ........................................................... :: ..... .. .......... . : .............. ... .................................................
_E0 _R0 B0 = b e e ; ..... .......... ......... B ‘ .............. ................................................. 60
GW: Sandy Gravel; Light Olive-gray (5% 5/2); multicol ored clasts; round to angular; poorly sorted; well graded; clasts as large az 1" in o :
- faneter | Tommmrmmmmmmmmmmmm—m——————mmmmm——m—m—mmmmmm Tl Bl b B i SRS S S S Y T NS SIS IS NS S S S
70 — 70 == TO = b @ Z i S, .......... ......... 704 bdeid, ................................................. 70
SM.: Silty Sand; Light Olive-gray (5Y 5/2); containg medium to fine sand, silt, clay; mottled Dark Greenish-gray (5GY 4/1)
_80 — 80 4= LB e e b S S . .......... ......... T ol  TISSYAA ................................................. _&0
= CH: Silty Clay; Olive-gray (5Y 4/1); containg clay, zilt, fine sand; high plasticit.,.....”-....... | L i e e B e : { .......... ........................ .................................................
Increase in clay; decrease in fine sand +
~an ~an C‘haﬂge in color to Gfeenish-gra}r (5(} ﬁ,.-’l) 40 SRR N o S NN - N SO .......... ......... a0 ., .............. ................................................. _4an
Change in color to Dark Greenish Gray (5G 4/1)
100 00 4= B i e R SO ) SRR U O ... S .. o0 : .......... ......... 00 == feredee K ................................................. 100
~110 110 == I = O W . SN AN < WO S - W - ; .......... ......... 110 == oo t _ ....... ................................................. 110
-120 120 I Tt Sl S L SN A 8 . = I - W < . - !. ......... ......... Aas)...... ?r ......... ................................................. 1720
GP: Sandy Gravel; containg gravels, silty clay; clasts are 1/8" to 1/2" in diameter; angular to subangular; well sorted; poorly graded ?‘
= " " St S L S R S T L Rl S B R T
120 A SW: Gravelly Sand; Medium Dark-gray (N4); contains coarse sand, gravel, silt; minor shell fragments; subrounded to angular; poorly T [ S W AR SN VRO SRS S SN SV S .,.} ........ ......... T £ SOl IO W t ................................................. 120
'\ sorted; well graded /f =
CH: Silty Clay; Grayish-brown (5Yr 3/2); contains clay, silt, fine sand; high plasticity; mottled Moderate Y ellowizh-brown (10YR 5/4) and E
140 140 == Greenish-gray (5G 6/1) g =) S S o S S (N _ ......... ,, ......... _140 - _ ................................................. _140)
\ Change in color to Medium Bluish-gray (5G 6/1); "Bay mud'; stiff and dry / :;
SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; well sorted; poorly eraded; angular to subrounded ‘ :
150 50 \ t}’ 8 stay ( ) d’ v P 78 8 / 150 S .- R AU AU . _..+ ........ . ......... 150 _.... ........ .. ................................................. A0
= CL: Silty Clay; Light Olive-gray (5Y 5/4); contains clay, silt, medium sand; stiff USSR SURURTON. ORRPRNE SURSUR SO0 _ ...... ..................................... ......... B 5. . .
4 '\Change in color to Medium Bluish-gray (5B 5/1); Increase in clay; minor organic material / T 1
160 B0 - i B0 = bbb, __ .......... +. B0 - _ .......... ........................................... 180
'\SM: Silty Sand; Olive Gray (5Y 4/1); contains sand, silt, clay; angular to subrounded /' : e
GW: Sandy Gravel; multicolored clasts; contains gravel, coarse and medium sand; subround to angular; poorly zorted; well graded; clasts +
170 i = a5 large a= 3/8" in diameter I I ) S SR o . __‘ ......... 170 - _ ......... .1 ........................................... e By
Increase in grain size; clast as large as 1/2" in diameter 4 :
— - " D ol POTPPPrOT SPPTPPPPR PRPPPIPPIT SPPPPPPRY PRy T PPPPPPPII PRPPPPRRP: PPPR :. .......... . ...................................... ‘.;.,: ..................................................................
180 180 CH: Silty Clay; Medium Bluish-gray (5B 5/1); contains clay, silt, trace fine sand, high plasticity TR S S WU SO - S e, ANE - W O ............. ......... =T s S NN NN : .................................................................... 180
) ) Change in color to Moderate Yellowish-brown (10YR 5/4); increase in silt and sand; interbedded with a sandy clay (CL) ) v ) £ e )
= Change back to Medium Bluish-gray (5B 5/1); contains mostly clay with some silt; high plasticity; stiftt L e b - eeeeees s b S Eeee e sansbisacseece Beeeecees Speenen
Change back to Moderate Yellowish-brown (10YR 5/4); increase in silt and sand; interbedded with a clayey sand (SC) :
190 a0 4 G0 bbb e b s e seease b e e bessee s b nenes — 190 == Jerrererei e At el B 190
CL: Silty Clay; Moderate vellowizsh-brown (10YR 5/4); contains clay, silt, fine sand; trace organic material moderate plasticity ; !
~200 200 == Py A 00 e b . T ) WO S N S . N N S | SRS S _200

* Based on boring 4D2

* Based on boring 4D2
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G002

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 2/1/2005 to 2/11/2005

HOLE DIAMETER:8.75" (0-455")

TOTAL DEPTH: 455 feet

4D1

SHEET:2 of 3

& & 4 LITHOLOGIC DESCRIPTION*
\GQ é\d’"
S
& R
8
v <)

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

150)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

100)

GEOPHYSICAL DATA"

(O Short Normal (Ohm-m)

25)

/3)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

(O Guard (Ohm-m)
(O  Point Resistivity (Ohm-m)

+ -+ - + -+ -

E 0)
25)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

-390

400

SC: Clayey Sand;, Olive Gray (5Y 5/1); contains sand, clay, slt; angular to subrounded

N Increasing =ilt

7

-

\SW: Gravelly Sand; multicolored clasts; subrounded to angular clasts; poorly sorted, well graded; clasts as large as 3/4"

CH: Silty Clay; Light QOlive-brown (5Y 5/2); containg clay, slt, fine zand; trace of organic material (shell fragments); moderate to high
plasticity
Increase in fine sand; Dusky Yellow (5Y 6/4) mottling; interbeds of gravel and coarse sand; subangular

ML: Sandy Silt; Greenish Gray (5GY 6/1); silt, fine sand, clay; trace organic material (shell fragments)

CL: Silty Clay; Medium Bluizh-gray (5B 5/1); containg clay, silt; moderate plasticity; stiff; mottled Dusky Yellow (5Y 6/4)

ML: Sandy 5ilt; Greenish Gray (5GY 6/1); contains zilt, fine sand, clay; interbeds of zilty clay (as above); trace of organic material (shell
fragments)
.

CL: Silty Clay; Medium Bluish-gray (5B 5/1); contains clay, silt; moderate to low plasticity; stiff
Interbeds of silty sand (SM); Light Olive-gray (5Y 5/2) containing fine sand, silt, clay

SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; interbeds of silty clay (CL), same color; clay, silt; subrounded
Increase in slt and clay; change in color to Moderate Yellowish-brown (10YR 4/2)

|
o™ oo o
D%

- I"".: F"'.: 4
L

D% %
hvﬁv'ﬁvﬁ.

7

CL: Silty Clay; Moderate Olive-gray (5Y 4/4); contains clay, silt, fine sand; moderate plasticity; stiff; interbeds of coarse sand
Increase in silt and sand

SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; very stiff
Increase in clay and decrease in sand

Change in color to Yellowizh Brown (10YR 5/4) increase in sand (micaceous) and clay; stiff
[

CH: Silty Clay; Medium Bluish-gray (5B 5/1); contaings clay, silt; high plasticity; stiff
Interbeds of sandy clay (CL); Moderate Yellowish-brown (10YR 5/4); containing clay, fine sand, silt

CL: Silty Clay; Grayish Olive (10Y 4/2); contains clay, silt; stiff; interbeds of high plasticity clays (as above); medium to low plasiticity

T

CH: Silty Clay; Dark Gray (N3); clay, =silt; high plasticity; stiff
Yo,

SW: Gravelly Sand; multicolored clasts; contains coarse to medium sand, fine gravel; subrounded to angular; poorly sorted, well graded

GW: Sandy Gravel; multicolored clasts; contains gravel, coarse and medium sand; subround to angular; poorly sorted; well graded; clasts
as large ag 1/2"

Increase in grain size; more rounded to subangular

\Increase in grain size, minor coarse zand; clasts az large as3/4" in diameter; moderatly sorted and graded

GP: Gravels; multicolored clasts; coarse to fine gravels (frace sand); rounded to angular; poorly sorted, well graded; few clastzs = 1"
\ diameter; clasts appear to be mostly sandstone

SM: Silty Sand; Moderate Brown (5YR 4/4); contains medium to fine sand, silt; well sorted; poorly graded; interbeds of gravel (as above);
angular to subangular

CL: Silty Clay; Dark Yellowish-orange (10YR 6/6); containg clay, silt, clay; minor medium to coarse sand; mottled D ark Gray (N3) and
Dark Yellowish-brown (10YR 4/2); gravelly sand (from above); moderate plasticity
Change in color to Grayish Orange(10YR 7/4); increase in silt and fine sand; interbeds of gravel

[

ML: Clayey Silt; Dark Yellowish-brown (10YR 4/2); containg clay, silt, fine sand; stiff

SM: Silty Sand; Moderate Y ellowish-brown (10YR 5/2); contains fine sand, silt, clay; angular to subangular; stiff
.\ Increase in fine sand

SW: Gravelly Sand; multicolored clasts; contains coarse to fine sand, fine gravel; subrounded to angular; poorly sorted, well graded;
\interheds of Silty Sand (SM); Moderate Yellowish-brown (10 YR 5/4); containing fine sand, silt, clay

/
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* Based on boring 4D2

* Based on boring 4D2
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4/2)
Increase in clay and silt; mottled Moderate Y ellowish-brown (10YR 5/4); interbeds of silty clay (CH); Medium Bluish Gray (5B 5/1);
containing clay, silt

/

NorthweSt N ileS Cone Monitori n Wel IS Pro-ect LOGGED BY: Douglas Young & Ante Mlinarevic | DRILLER: Maggiora Bros. Drilling, Inc. STATE ID: BORING
g J ELECTRIC LOG BY:WELENCO DRILLING METHOD: Mud Rotary 4S/2W-5G002 4 D1
JOB NUMBER: 6241 | DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 2/1/2005 to 2/11/2005 HOLE DIAMETER:8.75" (0-455" TOTAL DEPTH: 455 feet SHEET:3 of 3
&
& &
N Q,g;&" \6""" LITHOLOGIC DESCRIPTION" GEOPHYSICAL DATA"
Rl e (77 __Temperature (Farenheit) _ 82)
@c‘\- \\CF’ d‘i& (O Gamma Ray (GAPI) 150) (O Short Normal {Ohm-m) 25) (O Guard (Ohm-m) 10)
QR 0 (O Spontaneous Potential (mV) 100) (O 75) (O  Point Resistivity (Ohm-m) 25)
. " v sl ot B LS ML oo AR - SRR, LS UL L NSRRI
EE ML: Sandy Silt; Moderate Yellowish-brown (10YR 5/4); contains silt, fine sand, clay; moderately stiff : I R A0 R WO SO O . .
e —— e Increase in fine sand and gravel
R s — o Increase in clay and gravel | a0 10 L b AN 6
e EEEEEEEEE EEEEEEEEE i Sllt}’ Cla}r? Moderate Y ell owizh-brown (]_[}YR 5f4), contains cla}r? gilt, fine sand; moderate to hlgh plash.:lty — — _. ................................................................... R
Minor Gravelly Sand (SW); clasts < 1/2" in diameter
420 - s 420 - 420 =+ R s MU S S WS ST S 430
GW.: Sandy Gravel; multicolored clasts; contains fine gravel, coarse and medium sand; round to angular; poorly sorted; well graded; clasts
- EEEEEEEEE EEEEEEEEE ﬂppﬂﬂr tl:l bE mﬂﬂtl}r Sﬂﬂdﬂtﬂﬂe e - _. ..................................................................... —
30 -+ [FEEEEE 4a Py 430 4 b b b K .
SW: Gravelly Sand; multicolored clasts; contains coarse to medium sand, fine gravel (< 3/8"); subrounded to angular; poorly sorted, well
i E;EEEEEE- -;EEEEEEE graded; trace of Drganic material = G N N SN :. ................................................................. i
440 - [EEEREEY 440 440 240 - ol bbb 440
SM: Silty Sand; Moderate Y ellowish-brown (10YR 5/2); contains fine sand, silt, clay; andgular to subrounded; stiff
& EEEEEEEEEEEEEEEEEEEEEEEEE Increasing fine to medium sand and silt; interbeds of gravel = Sl D O SO .. S SN SO - NN U SRR S =
s Interbeds of coarse to medium sand
450 1 [aissanna] 450 A 450 1 ST EG S W N (SN RS S - SN S S S— _A50)
» CL: Silty Clay; Light Olive-gray (5% 5/2), contains clay, silt, fine sand, moderately stiff; trace mottling of Dark Yellowish-brown (10YR B I b

* Based on boring 4D2

* Based on boring 4D2
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID:

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G003

BORING

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 | LOCATION: Site # 4 | DATE: 12/20/2004 to 1/28/2005

HOLE DIAMETER: 8.75"

TOTAL DEPTH: 800 feet

SHEET:1 of 4

4D2

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI) 150) (O Short Normal {Ohm-m) 25)

GEOPHYSICAL DATA

(O Spontaneous Potential (mV) 100) (O Long Normal (Ohm-m) 7/3)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

(O Guard (Ohm-m)

+ -+ -

10)

(O  Point Resistivity (Ohm-m)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

25)

-0 =

-20 =

-3

A0 =

50 =

-Gl

-7 =

50 =

-4

- 100

-110

-100 ==

-110 ==

-120

-130

-140

140

-120

-130 1=

140 4+

- 160

-170

140

160 4+ 4

SR ol

-1a0

- 140

-200

-150

-190 —1—

-200 ==

-\ GW: Fill; road baze gravel

CL: Sandy Clay; containg clay, fine to medium sand, gravels (zee above); rounded to subangular sand and gravel
[P,

SW: Gravelly Sand; Medium Bluish-gray (5B 5/1); contains medium to coarze sand, fine gravel;, subangular to angular, poorly sorted; well
graded; shell fragments; clasts as large as 1/4°

[
+*tn

CL: Sandy Clay; Dark Yellowizsh-brown (10YR 4/2); contains clay, very fine to fine sand, silt; minor gravels (see above)
Change in color to Moderate Yellowish-brown (10YR 5/2)

Change in color to Light Olive-gray (5Y 5/2); moderate plasticity

Change in color to Moderate Yellowish-brown (10YR 5/2)

Increase in fine sand; change in color to Light Olive-brown (5Y 5/6)

Increase in gravels at 47

o T . O TR S SN AU . S 204
TS OO O WS N P N S S 30

SM: Silty Sand; Dark Yellowish-brown (10YR 4/2); contains medium to fine sand, silt, clay; subangular
Increase in fine gravel clasts aslarge as 1/4" in diameter

o I W O N O .~ SN N O N S 404
70T R S S B a5 W S 504

GW: Sandy Gravel; Light Olive-gray (5% 5/2); multicol ored clasts; round to angular; poorly sorted; well graded; clasts as large az 1" in
diameter

S OO Y D SO N O SN S S 60

SM: Silty Sand; Light Olive-gray (5% 5/2); contains medium to fine sand, slt, clay; mottled Dark Greenish-gray (5GY 4/1)

CH: Silty Clay; Olive-gray (5Y 4/1); containg clay, zilt, fine sand; high plasticity
Increase in clay; decrease in fine sand

Change in color to Greenish-gray (5G 6/1)

Change in color to Dark Greenish Gray (5G 4/1)

B0 | i e b e 80 4
: ' : : : +~§ 2 :

ECYE T N VNN VONUUOE U OUMU SN SR SO OSSO SO 90

RTINS Y SRS SRS SOROUE SOUORS: . G SUUUOSL SN S SR 100 4

AETE Y S U VURPOS PPN ORI SRR SOOI SRS SO IO 110 4

GP: Sandy Gravel; containg gravels, silty clay; clasts are 1/8" to 1/2" in diameter; angular to subangular; well sorted; poorly graded
™

Y 10 N N SR (OO O S, o0 S SO U SO NN 120

SW: Gravelly Sand; Medium Dark-gray (N4); contains coarse sand, gravel, silt; minor shell fragments; subrounded to angular; poorly
'\ sorted; well graded

130 = b SO S S, S RN L - ; ......... 130 ——

. . . . . . . + .
. . . . . . . e .
. . . . H . .
. . . . . . + .
. . . . . ] . .
. . . H . H . i
. . . . . . .
. . . . . . "
. . . . . . .
L] L] L] L] L] L] L] L] &
. . . H . H . .

CH: Silty Clay; Grayish-brown (5Yr 3/2); contains clay, silt, fine sand; high plasticity; mottled Moderate Y ellowizh-brown (10YR 5/4) and

Greenish-gray (5G 6/1)
\ Change in color to Medium Bluish-gray (5G 6/1); "Bay mud'; stiff and dry

P .. S s

n n n n n u . [ 3+
. . . . . . . - .
. . . . . - - wr
n n n ] n n u . . g
. . . . . . . - .
. . . . . . . - = *
. n n n n . u . =4
. . . . . . . -
. . . . . . . - . *
pr— EEE NN NN I EEEEEE NN N NN NN NN ENEEEEEEER I I I I I I I SN I I I IE NI NN I NI NN NN EEEEEEEE j—
. . . . . . . . .
*
. . . . . . - - -

\SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; well sorted; poorly graded; angular to subrounded

}f _150 ."m"é .......... é""mé"m""é ......... gu uué ......... éum""érgigt ........ 150

CL: Silty Clay; Light Olive-gray (5Y 5/4); contains clay, silt, medium sand; stiff
'\Change in color to Medium Bluish-gray (5B 5/1); Increase in clay; minor organic material

'\SM: Silty Sand; Olive Gray (5Y 4/1); contains sand, silt, clay; angular to subrounded

GW: Sandy Gravel; multicolored clasts; contains gravel, coarse and medium sand; subround to angular; poorly zorted; well graded; clasts
as large as 3/8" in diameter

Increase in grain size; clast as large as 1/2" in diameter
[P

) N RS SUNOR SO O SOOI SO S0 NS 8
/ 60 o s b gl i 160
FrTr WU W N T N 170 4

CH: Silty Clay; Medium Bluish-gray (5B 5/1); contains clay, silt, trace fine sand; high plasticity

Change in color to Moderate Yell owish-brown (10YR 5/4); increase in gilt and sand; interbedded with a sandy clay (CL)
Change back to Medium Bluish-gray (5B 5/1); contains mostly clay with some slt; high plasticity; stiff

Change back to Moderate Yellowish-brown (10YR 5/4); increaze in zilt and sand; interbedded with a clayey sand (5C)

CL: Silty Clay; Moderate vellowizsh-brown (10YR 5/4); contains clay, silt, fine sand; trace organic material moderate plasticity

P
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G003

JOB NUMBER: 6241 | DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 12/20/2004 to 1/28/2005

HOLE DIAMETER: 8.75"

TOTAL DEPTH: 800 feet

4D2

SHEET:2 of 4

\ﬁ
O \ N\
& & & LITHOLOGIC DESCRIPTION
Q \GQ é\d&
S
& R
ﬁ\"

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

150)

100)

GEOPHYSICAL DATA

(O Short Normal (Ohm-m)

25)

/3)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

(O Guard (Ohm-m)
(O  Point Resistivity (Ohm-m)

+ -+ - + -+ -

10)

25)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SC: Clayey Sand;, Olive Gray (5Y 5/1); contains sand, clay, slt; angular to subrounded
N Increasing =ilt

\SW: Gravelly Sand; multicolored clasts; subrounded to angular clasts; poorly sorted, well graded; clasts as large as 3/4"

CH: Silty Clay; Light QOlive-brown (5Y 5/2); containg clay, slt, fine zand; trace of organic material (shell fragments); moderate to high
plasticity
Increase in fine sand; Dusky Yellow (5Y 6/4) mottling; interbeds of gravel and coarse sand; subangular

7

e \ML: Sandy Silt; Greenish Gray (5GY 6/1); silt, fine sand, clay; trace organic material (shell fragments)

CL: Silty Clay; Medium Bluizh-gray (5B 5/1); containg clay, silt; moderate plasticity; stiff; mottled Dusky Yellow (5Y 6/4)

ML: Sandy 5ilt; Greenish Gray (5GY 6/1); contains zilt, fine sand, clay; interbeds of zilty clay (as above); trace of organic material (shell
fragments)
.

-

CL: Silty Clay; Medium Bluish-gray (5B 5/1); contains clay, silt; moderate to low plasticity; stiff
Interbeds of silty sand (SM); Light Olive-gray (5Y 5/2) containing fine sand, silt, clay

SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; interbeds of silty clay (CL), same color; clay, silt; subrounded
Increase in slt and clay; change in color to Moderate Yellowish-brown (10YR 4/2)

CL: Silty Clay; Moderate Olive-gray (5Y 4/4); contains clay, silt, fine sand; moderate plasticity; stiff; interbeds of coarse sand
Increase in silt and sand

SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; very stiff
Increase in clay and decrease in sand
Change in color to Yellowizh Brown (10YR 5/4) increase in sand (micaceous) and clay; stiff

[

CH: Silty Clay; Medium Bluish-gray (5B 5/1); contaings clay, silt; high plasticity; stiff
Interbeds of sandy clay (CL); Moderate Yellowish-brown (10YR 5/4); containing clay, fine sand, silt

CL: Silty Clay; Grayish Olive (10Y 4/2); contains clay, silt; stiff; interbeds of high plasticity clays (as above); medium to low plasiticity

T

CH: Silty Clay; Dark Gray (N3); clay, =silt; high plasticity; stiff
Yo,

SW: Gravelly Sand; multicolored clasts; contains coarse to medium sand, fine gravel; subrounded to angular; poorly sorted, well graded

GW: Sandy Gravel; multicolored clasts; contains gravel, coarse and medium sand; subround to angular; poorly sorted; well graded; clasts
as large ag 1/2"

Increase in grain size; more rounded to subangular

\Increase in grain size, minor coarse zand; clasts az large as3/4" in diameter; moderatly sorted and graded

[
| S o g vy

55,

— BT DY D G

-/ I"".: F"'.: =
L
D% %

GP: Gravels; multicolored clasts; coarse to fine gravels (frace sand); rounded to angular; poorly sorted, well graded; few clastzs = 1"
\ diameter; clasts appear to be mostly sandstone

SM: Silty Sand; Moderate Brown (5YR 4/4); contains medium to fine sand, silt; well sorted; poorly graded; interbeds of gravel (as above);
angular to subangular

CL: Silty Clay; Dark Yellowish-orange (10YR 6/6); containg clay, silt, clay; minor medium to coarse sand; mottled D ark Gray (N3) and
Dark Yellowish-brown (10YR 4/2); gravelly sand (from above); moderate plasticity
Change in color to Grayish Orange(10YR 7/4); increase in silt and fine sand; interbeds of gravel

[

ML: Clayey Silt; Dark Yellowish-brown (10YR 4/2); containg clay, silt, fine sand; stiff

SM: Silty Sand; Moderate Y ellowish-brown (10YR 5/2); contains fine sand, silt, clay; angular to subangular; stiff
.\ Increase in fine sand

SW: Gravelly Sand; multicolored clasts; contains coarse to fine sand, fine gravel; subrounded to angular; poorly sorted, well graded;
\interheds of Silty Sand (SM); Moderate Yellowish-brown (10 YR 5/4); containing fine sand, silt, clay
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID:

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G003

BORING

JOB NUMBER: 6241 | DWG NUMBER: G06-04B-37-02 | LOCATION: Site #4 | DATE: 12/20/2004 to 1/28/2005

HOLE DIAMETER: 8.75"

TOTAL DEPTH: 800 feet

SHEET:3 of 4

4D2

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)

150)

(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

100)

(0

GEOPHYSICAL DATA

(O Short Normal {Ohm-m) 25

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

/3)

(O Guard (Ohm-m) 10)
(0 Point Resistivity (Ohm-m) 29)

ML: Sandy 5ilt; Moderate Yellowish-brown (10YR 5/4); contains slt, fine sand, clay; moderately stiff
Increase in fine sand and gravel
Increase in clay and gravel

410

410
/]

CL: Silty Clay; Moderate Yellowish-brown (10YR 5/4); contains clay, silt, fine sand; moderate to high plasticity

Minor Gravelly Sand (SW); clasts < 1/2" in diameter
420

420

GW.: Sandy Gravel; multicolored clasts; contains fine gravel, coarse and medium sand; round to angular; poorly sorted; well graded; clasts
appear to be mostly sandstone

430
SW: Gravelly Sand; multicolored clasts; contains coarse to medium sand, fine gravel (< 3/8"); subrounded to angular; poorly sorted, well

graded; trace of organic material

430

440
SM: Silty Sand; Moderate Y ellowish-brown (10YR 5/2); containg fine sand, silt, clay; andgular to subrounded; stiff
Increasing fine to medium sand and silt; interbeds of gravel

Interbeds of coarze to medium sand

-450

Mo

440

A =440

CL: Silty Clay; Light Olive-gray (5% 5/2), contains clay, silt, fine sand, moderately stiff; trace mottling of Dark Yellowish-brown (10YR
4/2)
Increase in clay and silt; mottled Moderate Y ellowish-brown (10YR 5/4); interbeds of silty clay (CH); Medium Bluish Gray (5B 5/1);

460 < [ S _
' containing clay, silt

470

460

ML: Clayey Silt; Light Olive-gray (5% 5/2); containg silt, clay, fine sand, mottled Moderate Yellowish-brown (10YR 5/4)
Increase in silt and fine sand; interbeds of Silty Sand (SM); Olive Gary (5Y 3/2); containing sand, silt, clay;

-A50 1 [

470

CL: Silty Clay; Light Olive-brown (5Y 5/6); mottled Dusky Yellow (5Y 6/4); contains clay, silt

490 + B

450

490

ML: Clayey Silt; Pale Olive (10Y 6/2); contains gilt, clay, fine sand; mottled and interbeded with Light Olive Gray (5Y 3/2)
Increase in clay; interbeds of Silty Clay (CL); Modereate Yellowish-brown (10TR 5/4)

-500 Increase in clay, interbeds of Pale Olive lime mud; chips of Silty Clay (CL); Olive Gray (5Y 3/2); stiff

-200

CL: Silty Clay; Pale Green (10G 6/2) to Dark Greenish-gray (5G 5/1); contains clay, silt, fine sand; very stiff
510 + B

-210

SC: Clayey Sand;, Moderate Yellowish-brown (10YR 5/4); contains fine sand, clay, silt; interbeds of coarse sand

020 - -\Few gravels

-520
/]

SM: Silty Sand; Moderate Y ellowish-brown (10YR 5/4); contains fine sand, silt,clay; angular to subangular; interbeds of Clayey Silt
\(ML); Very Pale-orange (10YR 8/2); lime mud (efferveszes in HCL)

/ 530

CL: Silty Clay; Very Pale-orange (10YR 8/2); calcium inclusions (effervesses in HCL); contains clay, silt; interbeds of Silty Sand (SM)
Dark Yellowish-brown (10YR 4/2); containing sand, zilt, clay; moderatly stiff; well zorted, poorly graded sand (fine to medium)
Change in color to more Pale Yellowish-brown (10YR 6/2)

Change in color to Moderate Yellowish-brown (10TR 5/4); contains lime mud

-4

GW: Sandy Gravel; multicolored (mostly black, brown, and red); contains fine gravel, medium to coarse sand; poorly sorted, well graded;
angular to subrounded; clasts as large as 1/4" in diameter, interbeds of Silty Clay (CL) calcium inclusions

550

Sulalll

SC: Clayey Sand; Light Olive-brown (5Y 5/6); contains fine to medium sand, clay, silt; soft; minor gravels (as above); poorly sorted;
angular to subrounded
Change in color to Moderate Yell owizsh-brown (10YR 5/4); interbeds of Clayey Silt (ML); same color; contains slt, clay, fine sand

[

-2 70

CL: Silty Clay; Medium Bluish-gray (5B 5/1); containg clay, silt; stiff; interbeds of Silty Clay (CL); containing clay, silt; Very Pale-orange
(10YR 8/2) to Pale Olive (10Y 6/2); calcium inclusions; moderate to high plasticity

550

-040

-G
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID:

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G003

BORING

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 | LOCATION: Site # 4 | DATE: 12/20/2004 to 1/28/2005

HOLE DIAMETER: 8.75"

TOTAL DEPTH: 800 feet

SHEET:4 of 4

4D2

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

150)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

100)

GEOPHYSICAL DATA

(O Short Normal (Ohm-m)

25)

/3)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ -+ -

(O Guard (Ohm-m)

+ -+ -

10)

(O  Point Resistivity (Ohm-m)

25)

610
520
630 4
640 -
650 -

-GG

670 4

630 ==

-690 ——

700 +

ML: Sandy 5ilt; Dark Yellowish-orange (10YR 6/6); containg silt, fine sand, clay; interbeds of blue Silty Clay; containing clay, silt; trace
gravel
Increase in clay and gravel (angular to rounded)

SM: Silty Sand; Moderate Y ellowish-brown (10YR 5/4); contains fine sand, =ilt, clay; very well sorted poorly graded; minor rounded to
subangular gravel clasts; interbeds of blue Silty Clay
.\ Change in color to Moderate Brown (5YR 4/4); slight increage in grain size and minor medium sand

SP: Coarze Sand; Multicolored (dark red, brown, black, and white); angular to subrounded; mostly coarse sand with no gravel; intrebeds of
\hlue clay and silty sand (as above)

SM: Silty Sand; Moderate Y ellowish-brown (10YR 5/4); contains fine zand, =ilt, clay; well sorted and poorly graded; interbeds of blue clay
and coarse sand; angular to subrounded

SC: Clayey Sand; Moderate Yellowish-brown (10YR 5/4); containg fine =zand, zilt, clay; well zorted and poorly graded sand; interbeds of
\hlue clay, white silty lime mud, olive-gray clay, and minor coarse sand (as above)

CH: Silty Clay; Moderate Yellowish-brown (10YR 5/4); containg clay, silt, fine sand; high plasticity; interbeds of blue clay and minor
coarse sand (as above)

Decreasing interbeds of mostly blue clay; increase in coarse sand

Very stiff; increase in angular coarse sand and fine gravel; minor interbeds of blue clay; white calcareous interbeds

e e e B

SC: Clayey Sand; multicolored clasts with interbeds of blue and brown clay and brown sand; clasts are angular to subangular with minor
rounded dark-brown sandstone clasts
Minor fine sand concreations (tube structures) and shell fragments

710 4+

720 4+

-730 1=

SW: Gravelly Sand; multicolored clasts; contains medium to coarse sand, fine gravel; angular to rounded clasts
Increasing percentage of black clasts (shale and mudstone)

740

750 _
760 _
770 _
780 _
790 _

Bedrock: Black Franciscan Graywacke; Dark gray (N3); very angular chips; highly weathered
Increase in rigidity from 750' to 780", more coherent rock;
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G001

JOB NUMBER: 6241

DWG NUMBER: G06-04B-37-02 [ LOCATION: Site #4 | DATE: 2/14/2005 to 2/24/2005

HOLE DIAMETER:8.75" (0-365')

TOTAL DEPTH: 365 feet

4AF1

SHEET:1 of 2

O & % *
\}é} Q@’S‘»" e LITHOLOGIC DESCRIPTION GEOPHYSICAL DATA
¢$ &F é\ﬁ% (/7 _ Temperature (Farenheit)  82)
9 \(\o\" d@(‘” (0 Gamma Ray (GAPI) 150) (0 Short Normal (Ohm-m)  25) (0 Guard (Ohm-m) 10)
N o . p g
v (0. Spontaneous Potential (mV) 100) ©.....Leng Normal (Ohm-m)  /5) (©.....Point Resistivity (Ohm-m)  2o)
Ul U U : : : : : U : : : u
-\ GW: Fill; road basze gravel /.
CL: Sandy Clay; containg clay, fine to medium sand, gravels (zee above); rounded to subangular sand and gravel
00— R - ™ 10— sk b S e D SCTEPE TR Fasnnns A0 == b s YT CICTOIYE: EUTIURURL TELTLTIT SUSLRCRLE SITIREE SULITIS: SRR A0
: SW: Gravelly Sand; Medium Bluish-gray (SB 5/1); contains medium to coarse sand, fine gravel; subangular to angular, poorly sorted; well B 7 <l T T
graded; shell fragments; clasts as large as 1/4° } .
20 - 204 SHHEN L snsnsnsiensasncniebisnonsane R i} ......... L - — pl Sigl L SR e e B e e 20
CL: Sandy Clay; Dark Yellowish-brown (10YR 4/2); contains clay, very fine to fine sand, silt; minor gravels (see above) ;
— Change in color to Moderate Yellowish-brown (lﬂYR 5;2) .................................................................. .......... ............................ .................................................
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Ante Mlinarevic

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:WELENCO

DRILLING METHOD: Mud Rotary

45/2W-5G001

JOB NUMBER: 6241 | DWG NUMBER: G06-04B-37-02 | LOCATION: Site # 4 | DATE: 2/14/2005 to 2/24/2003

HOLE DIAMETER:8.75" (0-365')

TOTAL DEPTH: 365 feet

4F1

SHEET:2 of 2

LITHOLOGIC DESCRIPTION”

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

150)

100)

GEOPHYSICAL DATA"

(O Short Normal (Ohm-m)

25)

/3)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ -+ - + -+ -

(O Guard (Ohm-m) 10)

(0 Point Resistivity (Ohm-m) 29)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SC: Clayey Sand;, Olive Gray (5Y 5/1); contains sand, clay, slt; angular to subrounded
N Increasing =ilt

-210 -210 ==

\SW: Gravelly Sand; multicolored clasts; subrounded to angular clasts; poorly sorted, well graded; clasts as large as 3/4"

—

CH: Silty Clay; Light QOlive-brown (5Y 5/2); containg clay, slt, fine zand; trace of organic material (shell fragments); moderate to high
plasticity
Increase in fine sand; Dusky Yellow (5Y 6/4) mottling; interbeds of gravel and coarse sand; subangular

-220 -220 =

R

e \ML: Sandy Silt; Greenish Gray (5GY 6/1); silt, fine sand, clay; trace organic material (shell fragments)

-230 230 T+ B

/
|

CL: Silty Clay; Medium Bluizh-gray (5B 5/1); containg clay, silt; moderate plasticity; stiff; mottled Dusky Yellow (5Y 6/4)

-240 ML: Sandy 5ilt; Greenish Gray (5GY 6/1); contains zilt, fine sand, clay; interbeds of zilty clay (as above); trace of organic material (shell

fragments)
o,

250 - CL: Silty Clay; Medium Bluish-gray (5B 5/1); contains clay, silt; moderate to low plasticity; stiff

o Interbeds of silty sand (SM); Light Olive-gray (5Y 5/2) containing fine sand, silt, clay

SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; interbeds of silty clay (CL), same color; clay, silt; subrounded

-26( Increase in silt and clay; change in color to Moderate Yellowish-brown (10YR 4/2)

260 4 [AA

CL: Silty Clay; Moderate Olive-gray (5Y 4/4); contains clay, silt, fine sand; moderate plasticity; stiff; interbeds of coarse sand

270 Increase in =ilt and sand

270 4+ F

-250 280 1T E

SM: Silty Sand; Light Olive-gray (5Y 5/2); containg fine sand, silt, clay; very stiff
Increase in clay and decrease in sand
Change in color to Yellowizh Brown (10YR 5/4) increase in sand (micaceous) and clay; stiff

240 -290 1=

[

CH: Silty Clay; Medium Bluish-gray (5B 5/1); contaings clay, silt; high plasticity; stiff

il Interbeds of sandy clay (CL); Moderate Yellowish-brown (10YR 5/4); containing clay, fine sand, silt

CL: Silty Clay; Grayish Olive (10Y 4/2); contains clay, silt; stiff; interbeds of high plasticity clays (as above); medium to low plasiticity
-310

T

CH: Silty Clay; Dark Gray (N3); clay, =silt; high plasticity; stiff

o,

SW: Gravelly Sand; multicolored clasts; contains coarse to medium sand, fine gravel; subrounded to angular; poorly sorted, well graded

320

-330

GW: Sandy Gravel; multicolored clasts; contains gravel, coarse and medium sand; subround to angular; poorly sorted; well graded; clasts
as large ag 1/2"

Increase in grain size; more rounded to subangular

\Increase in grain size, minor coarse zand; clasts az large as3/4" in diameter; moderatly sorted and graded

-340

,\GP: Gravels; multicolored clasts; coarse to fine gravels (trace sand); rounded to angular; poorly sorted, well graded; few clasts = 1"

2350 diameter; clasts appear to be mostly sandstone

SM: Silty Sand; Moderate Brown (5YR 4/4); contains medium to fine sand, silt; well sorted; poorly graded; interbeds of gravel (as above);
angular to subangular

-360
— CL: Silty Clay; Dark Yellowish-orange (10YR 6/6); containg clay, silt, clay; minor medium to coarse sand; mottled D ark Gray (N3) and
= \Dark Yellowish-brown (10YR 4/2); gravelly sand (from above); moderate plasticity

Change in color to Grayish Orange(10YR 7/4); increase in silt and fine sand; interbeds of gravel
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Sean Gehlke

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD:Mud Rotary

3S/3W-25C020

JOB NUMBER: 6241

DWG NUMBER:G06-04B-37-02 | LOCATION: Site W

DATE:12/14/2005 to 1/26/2006

HOLE DIAMETER: 3.75"

TOTAL DEPTH:800 feet

WD2

SHEET:1 of 4
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SC: Clayey Sand; Light Olive-gray (5Y 5/2); fine to coarse zand; sub-angular to sub-rounded
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Sean Gehlke

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD:Mud Rotary

3S/3W-25C020

JOB NUMBER: 6241 DWG NUMBER:G06-04B-37-02 | LOCATION: Site W

DATE:12/14/2005 to 1/26/2006

HOLE DIAMETER: 3.75"

TOTAL DEPTH:800 feet

WD2

SHEET:2 of 4

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)

150)

(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

100)

GEOPHYSICAL DATA

(O Short Normal {Ohm-m) 25

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

(O Long Normal (Ohm-m) 75)

(0 Point Resistivity (Ohm-m) 29)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

CL: Sandy Clay; Light Olive-gray (5% 5/2); contains fine to coarse sand; low plasticity; decreasing coarse sand and moderate plasticity
(240-255 feet)

SC: Clayey Sand; Multicolor graing; fine to very coarse; angular to sub-roundedj well graded / poorly sorted

T

CL: Sandy Clay; Light Olive-gray (5Y 5/2); contains fine to very coarse sand; moderate plasticity

CL: Sandy Clay; Light Olive-gray (5Y 6/1); containg silt and very fine zand; moderate plasticity

T

CL: Sandy Clay; Light Olive-brown (5Y 5/6); containg silt, very fine to coarse sand; moderate plasticity

GP: Sandy Gravel; Multicolor clasts upto1 1/4 cm length; coarse to very coarse sand, minor Grayizh-olive (10Y 4/2) clay; poorly graded /
well sorted

CL: Gravelly Clay; Moderate Yellowish-brown (10 YR 5/4) w/minor Medium Bluish-gray (5B 5/1); gravel clasts to 1/5 cm length;
moderate plasticity; decreasing gravel content with depth

CL: Sandy Clay;, Moderate Yellowish-brown (10 YR 5/4); containg fine to coarse sand;, moderate plasticity

=

SC: Clayey Sand; Light Olive-gray (5Y 5/2); fine to coarse gand; sub-angular to sub-rounded
o,

CL: Sandy Clay; Light Olive-gray (5% 5/2); contains fine to coarse sand; moderate plasticity; minor Medium Bluish-gray clay (5B 5/1) at
o5 ek

SC: Clayey Sand;, Moderate Yellowish-brown (10 YR 5/4); fine to coarse gand; sub-angular to sub-rounded

SW: Coarse Sand; Multicolor grains; sub-angular to sub-rounded; well graded / poorly sorted

GW: Sandy Gravel; Multicolor clasts up to 1.5 cm length; fine to very coarse sand; sub-angular to rounded; well graded / poorly sorted

CL: Sandy Clay; Moderate Yellowish-brown (10YR 5/4); fine to very coarse zand content; moderate plasticity

GC: Clayey Gravel; Multicolor; clasts up to 1.5 cm length; fine to coarse sand content; Moderate Yellowish-brown clay (10YR 5/4)
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Sean Gehlke

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD:Mud Rotary

3S/3W-25C020

JOB NUMBER: 6241 DWG NUMBER:G06-04B-37-02 | LOCATION: Site W

DATE:12/14/2005 to 1/26/2006

HOLE DIAMETER: 3.75"

TOTAL DEPTH:800 feet

WD2

SHEET:3 of 4

LITHOLOGIC DESCRIPTION

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

150)

100)

GEOPHYSICAL DATA

(O Short Normal {Ohm-m) 25

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

(O  Point Resistivity (Ohm-m)

25)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SW: Gravelly Sand; Multicolor graing; gravel clasts to 1 cm length, fine to coarse zand; sub-angular to rounded; well graded / poorly

410

sorted

GC: Clayey Gravel; Multicolor; clasts up to 1 3/4 cm length; contains Moderate Y ellowish-brown (10YR 5/4) clay, silt, fine to very coarse

N sand

430 1=

ﬁ@ﬁ@ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ g

TR

-4400

DRI

g
g

B
B
B

SP: Coarze Sand; Multicol or; medium to very coarse sand; sub-angular to sub-rounded; poorly graded / well sorted
450 1

GC: Clayey Gravel; Multicolor; clasts up to 1.5 cm length; fine to coarse sand content
460 -

SW: Gravelly Sand; Multicolor graing; gravel clasts to 1.5 cm length, medium to very coarse gand; sub-angular to sub-rounded; well
graded / poorly sorted; decreasing gravels with depth

470

GW: Sandy Gravel; Multicolor clasts up to 1 3/4 cm length; fine to coarse sand, minor clay; sub-angular to rounded; well graded / poorly

450 1= |, sorted

SW: Gravelly Sand; Multicolor grains; gravel clasts to 1.5 cm length, medium to very coarse sand; sub-angular to rounded; well graded /
poorly sorted

490 +

GW: Sandy Gravel; Multicolor clasts up to 2.5 cm length; medium to very coarse sand; sub-angular to rounded; well graded/ poorly sorted

-5200

SW: Gravelly Sand; Multicolor grains; gravel clasts to 2 cm length, medium to very coarse sand; sub-angular to rounded; well graded /
poorly sorted

-210 1=

520 ==

530

CL: Sandy Clay;, Moderate Yellowish-brown (10YR 5/4); contains fine to coarse sand, minor gravel clasts up to 2.5 cm length; moderate

240 1+ B plasticity; increasing clay content at 550 feet depth; decreasing coarse sand content, primarily fine to medium sand at 560 feet depth

550 + E

Sulalll

570 + B

580 +— B
CL: Sandy Clay; Light Olive-gray (5Y 5/2); contains fine to coarse sand; sub-angular to sub-rounded; moderate plasticity

540

CL: Sandy Clay; Moderate Yellowish-brown (10YR 5/4); containg fine to very coarse sand, minor gravel clasts up to 1.0 cm length;
moderate plasticity
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Northwest Niles Cone Monitoring Wells Project

LOGGED BY: Douglas Young & Sean Gehlke

DRILLER: Maggiora Bros. Drilling, Inc.

STATE ID: BORING

ELECTRIC LOG BY:Newman Well Surveys

DRILLING METHOD:Mud Rotary

3S/3W-25C020

JOB NUMBER: 6241

DWG NUMBER:G06-04B-37-02 | LOCATION: Site W

DATE:12/14/2005 to 1/26/2006

HOLE DIAMETER: 3.75"

TOTAL DEPTH:800 feet

WD2

SHEET:4 of 4

&
\&
o & &
& Q,g;t“ & LITHOLOGIC DESCRIPTION
¥ &
07 O
" R
0
v 0O

(O Gamma Ray (GAPI)
(O Spontaneous Potential {mV)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

150)

100)

(0

GEOPHYSICAL DATA

(O Short Normal {Ohm-m) 25

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

/3)

(0 Point Resistivity (Ohm-m) 29)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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CL: Sandy Clay; Olive-gray (5Y 3/2); contains fine to coarse sand; moderate plasticity; Moderate Yellowish-brown (10YR 5/4) mottling

CL: Sandy Clay;, Dark Greenish-gray (5G 4/1); contaings fine to coarse sand; moderate to high plasticity; decreasing coarse sand content
with depth

GC: Clayey Gravel; Multicolor; clasts up to 1.0 cm length; contains fine to coarse sand, Dark greenish gray (5G 4/1) clay

-

CL: Sandy Clay; Greenish-black (5G 2/1); contains very fine to coarze sand, gravel clasts to 1 cm; low plasticity; increasing Very Light
Gray (N8) clay content between 650-655 foot depths

SC: Clayey Sand; variable color; fine to coarse sand; angular to sub-rounded

-

CL: Sandy Clay; Pale Yellowish-brown (10YR 6/2); contains fine to coarse sand, minor gravel clasts up to 1.0 cm length

CL: Sandy Clay; Light Olive-gray (5Y 5/2); contains fine to coarse sand, occazional gravel claststo 1 cm length; moderate plasticity

-

CL: Sandy Clay;, Moderate Yellowish-brown (10YR 5/4); contains =ilt, fine to coarse sand; moderate plasticity; increasing coarze sand
content at 685 feet

CL: Sandy Clay;, Medium Bluish-gray (5B 5/1) and minor M oderate Yellowish brown (10YR 5/4); containg silt, fine to coarse sand;
.\ moderate plasticity

CL: Sandy Clay, Dark Greenish-gray (5G 4/1) with minor streaks of Moderate Yellowish brown (10YR 5/4); contains zilt, fine to coarse
sand; moderate plasticity; increasing coarse sand content (715-755 feet); color change to Olive-gray (5Y 4/1) at 750 feet

CL: Sandy Clay; Light Olive-gray (5Y 5/2); contains fine to coarse sand, minor Dark greenish gray clay (5G 4/1) from 765-775 feet; color
change to Moderate Yellowish-brown (10YR 5/4) at 770 feet

SC: Clayey Sand; Variable color, mostly Moderate Yellowish-brown (10 YR 5/4); fine to coarse sand

CL: Sandy Clay;, Moderate Yellowish-Brown (10YR 5/4); contains fine to coarse sand, minor gravel clasts, gravels subangular to rounded
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Appendix E
Well Development Logs




AHEI

Illl[ﬂﬂ LOONTY WRTER DISTRILT

MONITORING WELL SAMPLING RECORD

WELL ID: Wo 2 DEPTH TO WATER:
PROJECT NO: TOTAL DEPTH OF WELL:
PROJECT NAME: , WELL DIAMETER: _ Z“
DATE: WEXNSA _ CASING VOLUME :
SAMPLED BY:___ Ihorew _ S¥Cun METHOD OF PURGING:
CUMULATIVE
TIME voL removeD | Turbidity Color Sediments REMARKS
(GALLONS)
[ 400 STLL consng T G
\5: US 1350.4 3,741 | Clew MNone 4250 gl
125 | WUo | aeM | Cer | Wom  [Tay dUY 5290, il
V05 | 1550 Q,%'EJ\‘ (Lo N o TW 0,3 %3]F1} \Se
NOTES: S'WYY\"@W‘(W\ 51 Y WL MM,CEF 58 4




Y (]/4

L MLEOR COONTY BTER D/STRICT

MONITORING WELL SAMPLING RECORD

f—y 2
: a . . i\ ‘f*i)/’
werd 10 19/2w- 56! 1P oepri To waTeR:
PROJECT NQ: TOTAL DEPTH OF WELL:
PROJECT NAME: WELL DIAMETER:
DATE : CASING VOLUME:
SAMPLED BY: METHOD OF PURGING:
CUMULATIVE SPECIFIC
TIME YOL. REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS .
(GALLONS) (<) (UNITS) (UMHOS/CH ) (COLOR, TURBIDITY & SEDIMENT)
4 2D £29 [129mS
15 f.0 g (5= |70
20 8.3 |yr.09 |/2.0
(D lj.s §.02. |//. o
NOTES : ,»Meb., WD/M




|

//JTW” | MONITORING WELL SAMPLING RECORD

LULHELH COUNTY Wﬂ/[lﬂ/.i']ﬂ/d'f

WELL ID: D2 ' DEPTH TO WATER:
PROJECT NO: &3 Yl | TOTAL DEPTH OF WELL: __ 4SD”
PROJECT NAME: Mw Mliy  Cons MW Const Po, WELL DIAMETER: 2
DATE: 1§ /oS ____ CASING VOLUME: '
SAMPLED BY:_D fo- y v A M METHOD OF PURGING: _&4.s; [ t4
CUMULATIVE N - |
TIME voL reMoveD | Turbidity Color Sediments REMARKS
: (GALLONS)
130 2. 00 - ccall tLaus
3 ot sculg | LT Browa | | 3 oac«.atcw-t“;; chassin

{2 3o “20 g.7 Clear Nawe o Mo it sy
/1725 600 3. t v CPAPE WP N A Dok
13 45| wod .Y 5 " Colywy

/4 30 | #2000 /.3 v 8

(IS0 | tzoo | a0 | o .

NOTES: bl&w\ar‘%ﬁ :t /g;pm - 1% [+ mﬂwé




V i(Al//4

LULTULOH COONTY WRTLR DISTRICT

MONITORING WELL SAMPLING RECORD

YS /2w S E2

DEPTH TO WATER:

.WELL {D:
PROJECT NQ: TOTAL DEPTH OF WELL:
PROJECT NAME: WELL DIAMETER:
DATE: CASING VOLUME:
SAMPLED BY: METHOD OF PURGING:
CUMULATIVE SPECIFIC
TIME VOL. REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
(GALLONS) (*c) (UNITS) (UMHOS/CM) (COLOR. TURBIDITY & SEDIMENT)
0 "295 8",-,2,7 L’)./LJ
5 1277 |y 22 | 32
20 22, L | ¥./9 |55y
e
R 23| gy | <o
) —
. ‘@‘ g
= S T
NOTES: v plegde w«qﬂ)&"l _
) J




V 1A7/4

STLLTMLOH COUNTY WTLER O/STRILT

MONITORING WELL SAMPLING RECORD

DEPTH TO WATER:

450w -663 12

WELL 1D:
PROJECT NQ TOTAL DEPTH OF WELL:
PROJECT NAME: WELL DIAMETER:
DATE: CASING VOLUME:
SAMPLED BY: METHOD OF PURGING:
CUMULATIVE SPECIFIC
TIME YOL. REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
(GALLONS) () (UNITS) (UMHOS/CH) (COLOR, TURBIDITY & SEDIMENT)
¢ . ,
D 2. % TS 2.5
(S 3/ 2 v, 07 | < 9
‘5 ) 30,0 ¢, 24 5 C]
«S 35,4 923 9.9
235 _ ,
(% 7 | £31 |07

NOTES:

4‘///‘14537% W”ﬁh&df,mg_eﬂl, wlgl(,/z::}




V 7417/

LSULLTHLEOE COONTY BITLR O/STRILT

MONITORING WELL SAMPLING RECORD

weLe 10z 45/ S6H (9C2)  pepTH TO WATER:
PROJECT NQL TOTAL DEPTH OF WELL:
PROJECT NAME: WELL DIAMETER:
DATE: CASING VOLUME :
SAMPLED BY: METHOD OF PURGING:
CUMULATIVE SPECIFIC
TIME YOL. REMOVED | TEMPERATURE pH CONDUCTANCE REMARKS
(GALLONS) (¢C) (UNITS) (UHHOS/CH) (COLOR, TURBIDITY & SEDIMENT)
% 2.9 | KI5 172
Y [ 7.0 | § 2 6.4
3D [1.6 .21 /.o
ys 1$.] 823 |.]

%

NOTES:




ﬂlll[ﬂﬂ LOUNTY BHTLR DISTRICT

“ng

MONITORING WELL SAMPLING RECORD

WELL ID: 1C| DEPTH TO WATER: __ Artican
PROJECT NQ @1% TOTAL DEPTH OF WELL:
PROJECT NAME: Yol wlee Cone 'WELL DIAMETER: 2"
DATE: >zzfos CASING VOLUME:
SAMPLED BY: METHOD OF PURGING: Mht-y .|
| cumuLaTive o
TIME voL ReMoveD | Turbidity Color Sediments REMARKS
{GALLONS)
NOTES: W S LL wed  gllowed s soa Aty /vr”;/ _oud  Sel¥
&eM-(OM*éa Dr?'(( rod e N Pf(\w\iﬁ udl]l A sy e N W T D

]
MO é_‘QVLLO yf] dAA Jr /D L ru o ‘Lvl/ ) +cl {(—Q,M




ﬂﬂll[ﬂﬂ LOUNTY WHILR OISTHRICT

MONITORING WELL SAMPLING RECORD

WELL 1D 2D2 | DEPTH TO WATER:
PROJECT NOL: 62 ¥) TOTAL DEPTH OF WELL: 150
PROJECT NAME: | 'WELL DIAMETER: 2
DATE : l/12/o & CASING VOLUME:
SAMPLED BY: S Ler— METHOD OF PURGING: AR Uit (& g
CUMULATIVE T P+ 'Tcm/ é@ﬂé\
TIME vOoL. REMOVED | Turbidity Color- odirpens- REMARKS
(GALLONS) “ }%25\,
J0.5S ™0 T (Jre.cu\’\/\ §g.52 ][4, 3 Teo Heals /()r\
— . . J— ~J S .

[[-05 ~Soogl | 3 puw ] 8.2 [19.5 (D
Il't [{ N/Dovﬂ& st;);\)ﬂ./ (9 S0 /‘? % /)u’

- N 5\» . . . g
e B 0.3 nig | 9.3/ 9, 0 ODe
- ~ 2000 7
(=Y L. %50 83 g, 2 Ov

y ” ’q’s 2508 5“04’\]70 8‘.3% { é“fqz# ﬁ‘f

e e o T WY | ‘
o555 r\?ﬁo%ﬂwl) z—-%.ﬁa 8.38 I8+ Vs
hos mzso@sng i % §.3s | 14, 4 Or

(

D) i

SN '
NOTES: 5 @ gal /b sec

(Lot ‘Sc'c/{oe A L O
_




Appendix F
Groundwater Sample
Chain-of-Custody Records




ALAMEDA COUNTY WATER DISTRICT
: : CHAIN OF CUSTODY

PROJEGT » SITE NANME AND ADDRESS

L i

<
SAMPLEAID (HAME AND ORGAHIZATION ) E z

Qo Lee. (Aewd 1o :
Qecotrs o QDOOS‘ %ﬁ\)‘\@\ §§

0 s DAITE HME BAMPLIHG LOCATION

Violol| 12:05 | Weill apn2 W |20 el || }_?f_?ﬁ

NEQUESIED
ANALYSES

MA
W=
TYPE CF CONTAINER

COMMENMIS

"FIELD COMDITIONS {WEATHERN E1C) FIELD PNOCEDUNES (PHESEHVAII(—)N—,()U/\LHY COHNINOL ETC)

AEUNQUSITED TV DATE  TIME RECENED BY: LADORATONY COMMENTS { SAMPLE conomdN. PNESERVATION, ETC)

| DATE ™ TINE NECEVED BY:

"RELINQUISHED §Y:

REUNQUISHED BY: DATE TIME NECEIVED FOI LADORATONY DY: {

|\ - T




ALAMEDA COUNTY WATEHR DISTRIGT

i

CHAIN OF cUsTODY

PROJECT »

6224 |

SITE NAME AND ADDRESS

Ny L

BAMPLER ID (HAME AHD ONGAMIZATION )

D2

\(LUM\\"S 5o %M

WATER

SAMPLE MATRIX -
SCL W

TYPE OF CONTAINER

S

NEQUESIED
ANALYSES

DAIE NME SAMPUNG LOCATION
I [ zikoe| (o0 | WD W (250 | XK [x]x
2| iBifee {1lo | Wbz W lzso | 1] X| xx

%
|
IT

|
|
|
|

COMMERNIS

/2 m\ | Sl 2)”\0\\
\/L ‘G""\\ SWV"W({) {f\wya(z_

FIELD COMOIIONS {WEATHEN, EIC)

FIELD PNOCEDUNES (PRESENVATION, OUALITY COMINOL, EIC)

“RELNQUSHED 1Y

2?%6 TI;(IESL) ﬁECENE[']ﬁ:Y:/?—/

I"REUNQUISHED BY:

DATE — TiME RECENED BY:

"REUNOLASTIED BY:

|

DATE TIME NEGEIVED FON LABONATONY BY:

LADORATONY COMMENTS .( SAMPLE CONDITION, PRESENVATION ETC)




ALAMEDA COUNTY wWATER DISTRICT
, CHAIN OF cUsTODY

PROJECT #

[°]+} 1

SITE NAME AMD ADDNESS

SPK'NG' r"&' [

SAMPLER 1D { NAME AND ONGAMIZATION )

ResuvlXs

Filean Uro~ 150
to 2 g

TYPE OF CONTAINER

| NUMBER OF CONTAINERS

REQUESIED
ANALYSES

|

D # DAIE NME BAMPUNG LOCATION 7
T%_ s
| Bbafs | 1300 | Hca w Lasomf [V XK
3/15/05 1500 | YF] W25l |1 [Rjx S

COMMEHNTS

FIELD CONDITIONS (WEATHEN ETC)

FIELD PROCEDUNES (PRESENVATION, QUALITY CONINOL, ETC)

D7z

JEUNOURSHED BY:

. AN

DAME  TME HECENEH BY:

/owa //Zo/m,/

ﬁEUNOUiSHED BY:

DATE  TIME RE GENED By:

REUNQUISHED BY:

NECEIVED FON LABONATONY BY

LABORATONY COMMENTS ( SAMPLE CONDITION, PRESERVATION, ETG)




%

ALAMEDA COUNTY WATER DISTHICT
! - CHAIN OF cusToDY

PROJEGT # SITE NAME AND ADDRESS
_ Niw AVicES CotveE mw CoN'STR,,
I,/' (__)08 S PR NG/ AL AMor 70,2 ¢ N‘(::r— . Ej NEQUESIED
WEeeS 4Di§ 4Dz > g ANALYSES
SAMPLERID [ NAME AND ONGANIZATION ) g f :
Z 422 Moo= ~ o x 5 5
RESHTE 7O E/CELN Cllss X +4E¢ ‘6', &
| A
, fE
D # DAIE IIME BAMPUNG LOCATION COMMENTS
o z .; , ARDENT &7 gsome |
AD( |E2/5 | joz0 WL 6ERD Epenpanvs | W | 555 A NYW4Ed
> 7 . zsoMe | Py
402 |325/5| /240 3 a W |%ass |1 |~ _
FIELD CONDITIONS (WEAIIIER, E1C) FIELD PNOGEDUNES (PNESENVATION, OUALITY CONINOL EIC)
ﬁEpNoLh)Heo By:

DATE TIME RECENETFLY: ”7 LABORATORY COMMENTS ( SAMPLE CONDITION, PRESENVATION, ETC)
2?/{9-074.0 v ///ryom W ‘/\wﬂ
DATE TWE | TIECENED BY:

REUNQUISIED BY: DATE  TIME | NECENED FOR LABONATONY BY: .




ALAMEDA COUNTY WATER DISTRICT
! CHAIN OF CUSTODY

PROJECT »

/00y

SITE NAME AND ADRDNESS

jgbp.’?}i) 4QF§57CﬁVV1 ij;

SAMPLERID {NAME AND ORGANIZATION)

=WATER

SAMPLE MATRIX -

a
Tien/ Ho 2§ |d
Rosids + E.Chen X HYT( g g 6
0 # DAITE 1IME . BEAMPUNG LOCA1ION 7 %
324 (945 | 4§ jd-730T W | 250l |1 Pyly
|84 | 457w -8 3 "
¢ \I530 |%5/iw =3[ C 3 HK;

3/t 1546

P2

3 (3 13

fcd

k-
N
~J

———
FIELD CONDITIONS (WEATIEN ETC)

NEQUESIED
ANALYSES
’ '§ COMMENTS

i

FIELD PIROCEDUNES (PRESENVATION, OUALITY CONINOL, E IC)

REUNGURSHED O GATE  TWE | TECENED BY:
s 524 Vg 0
abi : | RECENED 8Y:

AEUNQUISIHED BY:

DATE  TIME NECEIVED FON LABORATONY BY:

LABONATORY COMMENTS { SAMPLE CONDITION, PRESEMVATION, ETC)




mmmr——y

1

ALAMEDA COUNTY WATER DISTRICT
CHAIN OF cUsTODY

WNECT 4 SITE NAME AMD ADONESS

('008 SP n%

VOrof) ranm. 05 !

WATER

BAMPLER ID { NAME AND ONGANIZATION )
Tien Ho

SAMPLE MATRIX -
S=501 W=
TYPE OF CONTAINER

10 ¥ DATE 1IME SAMPUNG LOGATION
__ 13ikslizz7 15w ~I3MT_ izt
{4301 4¢/aw -2) P35
(015 |45/aw 34 Mia
* _[900 [4S/aw-25 M 1
4es 1995 | 4< o 25 p
| _|l600 | Zpg
[ |ioo [45/aW-267 2 i
» 1315 [4s/aw-2¢Mg -
— (WS U35 | 4s /W 34ca

3 {30

45 /aw-35 B2

@

NEQUESTED
ANALYSES

COMMENTS
T T
B
I N
A Y O
I P
I
S I I O
AR N U I —_
I
I

FIELD CONDITIONS (WEATHER, ETC)

FIELD POCEDUNES (PNESENYATION, QUALITY CONTINOL ETC)

UASHED TV OATE ™ TME [ NECEVED BY: LADOMATORY COMMENTS ( SAMPLE CONDITION, PRESERVATION, ETG]
A W Y/ | /520

REUNGUSHED BY: DATE ™ TME | RECERED BY:

REUNGUSITED BY: - |DATE  TME [ NEGENED FON LAGOTATORY BY;




ALAMEDA COUNTY WATER DISTRICT
CHAIN OF cUsSTODY

1

| PRoJECT 7 SITE NAME AHD ADDNESS
008 FNM 'W/\ﬂfjﬁ%#’\ os”

BAMPLERID (HAME AND ONGAMIZATION )

HER
[N He x4y 8L ‘5; i |8
RKoyuls + E. Chen vloE g A
|8l IS | 45/aW- AL A |keilagomt [ A |

130 [45/aw-0 E4 | B
1115 1 45/aw- 10 D4 A L
Y /215 |45/aw- o DHEB - ]JE+ I I I I
B (1530 | Y5faw 563 M%
u4s | 45/aw-56Y L
1345 | H8/aw-562 e
|teoo | HS5/aW-561 0 1 1 T Y Y O O
9 |30 |4S/awW-565 . {1 O O
9/3 |bovo | 46 /aW ~F 4 1 S R I I
| |133%° l,t,s,‘;:zw:ltgfu l I O
|H30 |45 /AW-T ¥ 0 ] S Y T N A

¥ 11515 |45/2W - 1A H o Ll

REQUESTED
ANALYSES
COMMEMTS

!

FIELD CONDITIONS (WEATHERN, ETC)

FIELD PINOCEDURES ( PNESENVATION, QUALITY CONTROL ETC)

REUNQUIETED BY:

AELINOUISTIED BY'.i

DATE TIME

NECENVED FON LABORATONY BY:

REUNQUISTIED y: e TIME NECENVED BY: LAIIONATONY COMMENTS ( SAMPLE couomc;w_ PNESERAVATION, ETC)
< 1%
DATE — TIME RECEVED BY:




Appendix G
Permeability Laboratory
Reports




. — o
Sample Depth Hydraulic Co(rncd;;:st:;/ét)y (K) @ 20°C Water( t’/Cuc))ntent Dry Density (pcf)
3D2 223.0 1.70E-07 23.6 103
3D2 320.0 <2.10E-09* -- --
3D2 450.5 1.00E-08 25.5 88
3D2 470.0 1.30E-08 17.2 116
3D2 630.0 2.10E-09 16.5 118
4D2 592.5 <2.10E-09* 194 108
4D1 451.0 <2.10E-09* 18.2 113
4F1 360.0 <2.10E-09* 17.3 113
Note:

*Sample tested according to ASTM specifications, however the hydraulic conductivity too low to be
determined by our equipment. The K value is therefore less than 2.10E-09, which is the lowest recordable
result.

Hydraulic Conductivity Test Data |Plate

B KLEINFELDER (ASTM D5084)
ACDW Lab Testing 1

Project No.: 52972 & 51267




r’ )
120 :
110
z
£ L]
= :
=z 100
w
(o]
>
14
o
a0
80 : oot : ool : oot : oor b
10° 10° 107 10° 0.00001
: Hydraulic Conductivity (K) @ 20 ° C (cm/sec)
Test Type: FALLING HEAD Saturation Method: BACKPRESSURE
Symbol O A
Diameter (mm) 62.43 61.44 61.57
. Height (mm) 54.58 90.17 64.24
<C | Moisture Content (%) 23.6 255 172
% Dry Density (pef) 103 88 116
™ | Void Ratio
Saturation (%)
Consol. Pressure {psi) 4,00 4,00 4.00
_1 | Water Content (%) 23,8 284 v 17.7
<zt Dry Density (pcf) 103 : 86 115
L void Ratio
Saturation (%) .
Permeabliity (cm/sec) 1 .TE-O7 : 1.0E-08 1.3E-08
Sample Source: 3D2 @ 223.0" : 3D2 @ 450.5° 3D2 @ 470.0
Classification: Ofive Brown Silty Clay - Mottled Olive Brown Clay Olive Brown Clay
Specimen Type:
: PERMEABILITY TEST DATA PLATE
kl KLEINFELDER ACDW Lab Testing 2
L PROJECT NO. 51267




120
110
-
O
&
7]
> 100
31}
]
&
o
90
80 : Do D Dl Dol
10° 10° 107 10° 0.00001 0.0001
Hydraulic Conductivity (K) @ 20 ° C (cmisec)
Test Type: FALLING HEAD Saturation Method: BACKPRESSURE
Symbol O
Diameter (mm) 61.34
r Height {(mm) 72.49
<C | Moisture Content (%) 16.5
I-E— Dry Density (pcf) 118
™ | Void Ratio
Saturation (%)
Consol. Pressure (psi) 4.00
_ | Water Content (%) 13.1
2 Dry Density (pcf) 122
L void Ratio
Saturation (%)
Permeability (cm/sec) 2.1E-09
Sample Source: 3D2 @ 630.0°
Classification: Olive Brown Clay
Specimen Type:
PERMEABILITY TEST DATA PLATE.
kl KLE l N FE LD E R ACDW Lab Testing 3

L PROJECT NO.

51267




120

110

>

100

DRY DENSITY (pcf)

90

80
10°

Test Type: FALLING HEAD

107

10°

Hydraulic Conductivity (K) @ 20 ° C (cm/sec)
Saturation Method: BACKPRESSURE

0.00001

0.0001

Symbol O 4 A
Diameter {(mm} 61.52 61.90 49.05
Height (mm) 91.90 75.51 76.96

—<_(J Moisture Content (%) 18.2 17.3 19.4

% Dry Density (pcf) 113 113 108

™ | void Ratio
Saturation (%)

Consol. Pressure (psf) 85.00 65.00 77.00

_1 | Water Content (%) 17.2 249.0 227

% Dry Density (pcf) 113 38 105

i Void Ratio
Saturation (%)

Permeability (cm/sec) <2.1E-09 <2.1E-09 <2.1E-09

Sample Source: 4D1 @ 451.0 4F1 @ 360.0° MW 4D2 @ 592.5'

Classification:

Olive Brown Clay

Olive Brown Clay

Olive Brown Clay

Specimen Type:

X cLeiNFELDER

L PROJECT NO. 52972

PERMEABILITY TEST DATA

ACDW Lab Testing

PLATE




PERMEABILITY TEST ( ASTM D5084-90, method C)

Client - . Alameda County Water District
Project :  New Niles Cone
Purchase Order No : 36409
Boring # :  2D2
Sample# :  Site 2

Depth (ft) : 320 : . ' Time (min.)
Date setup for test :  11/16/05 ' 3000 4000 8000
Soil type :  Olive gray clay with gravel '
Specimen:
Totalwt. = 873.0 823.2 gms
Ht. = 5.970 5793 in —_
Ave dia. = 2417 , in h)
Area = 4.589 4.308 sq.in g
Volume = 448.9 4089 c.C. =
Moisture = 313 238 % 3
Total density = 1213 125.6 pcf 2
Dry density = 92.4 10156 -pcf
Gs (Assumed) = 2.70
Void ratio =  0.823 0.661
9, Saturation =  102.7 97.3
Head Tail
Area of pipettes = 0.875 0.879 sq.cm.
Sig3 = 20
Data reductions: Elapsed Inflow Outflow Inflow /

Time (min)  (c.c.) (c.c) Outflow  hi(cm) h2 (cm)  Ln(hi/h2) Rt  Gradient K20 (cm/sec)

1010.0 0.50 0.50 1.00 . 367.1 3656.9 0.00311 0974 249 1.16E-08
1495.0 0.50 0.60 0.83 365.9 364.7 0.00343 0.085 248 8.75E-09
1410.0 0.50 - 0.60 0.83 364.7 363.4 0.00345 0974 247 9.21E-09
1475.0 0.60 0.60 1.00 363.4 362.0 0.00377 0.970 247 9.60E-09
1535.0  0.60 0.50 1.20 . 362.0 360.8 0.00347 0.991 24.6 8.67E-09

Overall average: 9.57E-09

Signet Testing Labs




- PERMEABILITY TEST ( ASTM D5084-90, method (.r
Client :  Alameda County Water District
Project :  New Niles Cone
Purchase Order No : 36409

Boring# :  2D2

Sample # :  Weli Site : S
Depth (ft) : 455 .
Date Setup for test . 11/18/05 ’ ‘ . 0 20'00 4le)0 BD,DO BD'DD 10?00 12?00 14000
‘ Soiltype :  Yellowish brown silty clay : ﬁ : ': : :
Specimen: : 02
- Initial Final
Totalwt. = 1011.0 10254 gms 0.4 -
Ht. = 6.000 5996 in ~
Avedia. = 2430 - in j_i 08 1
Area = 4.640 - 4633 sqin g
Volume = 456.2 4552 c.c. S 087
Moisture = 14.4 161 % 3 1
Total density = 138.3 1406  pcf 2
Dry density = 120.8 1211 pef . 12
Gs (Assumed) = 2.70 :
Void ratio = 0.394 0.391 14 -
% Saturation = 98.9 - 1109
16
Head Tail
Area of pipettes =  0.865 0.875  sq.cm.
- Sig3 = 20
Data reductions: Elapsed Inflow Outflow Inflow / .
Time {min} {c.c.) {c.c.) Outflow hifcm) h2(cm) Ln(h1/h2) Rt  Gradient K20 (cm/sec)
2905.0 . 0.00 0.50 0.00 373.0 3725 0.00153 0.974 24.5 1.90E-09
4400.0 0.20 0.50 0.40 374.3 3735 0.00215 1.008 24.6 1.82E-09
1760.0 0.10 0.20 0.50 3735 3731 0.00092 0.997 24.5 1.93E-09
3140.0 0.20 0.30 0.67 373.14 372.6 0.00154° 0.970 245 1.76E-09
2300.0 0.10 0.20 0.50 - 3726 372.2 0.00092 0.978 24.5 1.45E-09

Overall average: 1.77E-09

Signet Testing Labs




Client :

Project :

Job # :

Boring # :

Sample # :

Depth (ft) :

Date setup for test :
Soil type :

Specimen:

Total wt.

Ht.

Ave dia.

. Area
Volume
Moisture
Total density
Dry density
Gs (Assumed)
Void ratio

% Saturation

Area of pipettes
Sig3

Data reductions:

Signet Testing Labs

wounon R onouow W

n

PERMEABILITY TEST (ASTM D5084-90, metho ')

Alameda County Water District

NW Niles Cone MWV Project
29374 PO# 36409
2D2
548.5 Time {min.)
12 /Zb 105 ] 2000 4000 6000 8000 10000 12000
0 " 1 i : 1
Olive gray clay :
05
Initial Einal 1] :
620.3 631.7 gms
4.010 4006 in -~ 157 e
2.427 in S 2l S
4.627 4617  sq.n g § ;
304.0 303.0 cc. 22 : :
225 287 % F 0 PO SOURUU SOPRSS P SR Eeeeeee
1273 1301 pef & \\_‘;\ g
103.9 1043 pof e I ST
2.70 44 ,, ............................................... N , ............
0.621 0.616 ; e
Q7 8 108.5 45 freemeneennns r --------------------------------------------------- feeemne e
5 ;
Head Tail
0.875 0.875 sqg.cm.
20
Elapsed Inflow Outflow Inflow /
Time (min) (c.c.) {c.c.) Outflow hi{cm) h2{cm) Ln(hi/h2) Rt Gradient K20 {cm/sec)
1345.0 0.60 0.70 0.86 3746 37341 0.00397 0.974 367 7.17E-08
- 5663.0 260 2.30 113 3731 3675 0.01513 0987 364 6.57E-09
1995.0 0.70 0.80 0.87 3675 3658 0.00468 0.970 36.0 5.66E-09
1436.0 0.60 0.50 1.20 3658  364.5 0.00344 0.930 358 5.55E-09
1469.0 0.50 0.60 0.83 3645 3632 0.00346 0930 358 5.45E-09
7.60E-09
4.86E-09
Qverall average: 6.08E-09




PERMEABILITY TEST (ASTM D5084-90, method vy

Client .  Alameda County Water District
Project :  NW Niles Cone MW Project
Job#: 6241
Boring# ' WD2

Sample # :
Depth (ft) <3y ] ) Time (min.)
Date setup fortest . 01/07/06 ' 0 0 10'0 0 ZO,D ° 30,0 0 ao'o 0 ,50? 0 SO,DG 7000
Soil type :  Olive brown clay - ; i : : i
Specimen; \,
nitial * Final 175 U NN SO VO S O N
Totalwt, = 5402 5223 gms A N
Ht. = 3910 3.905 in - PO g i s '
Avedia. = 2363 in b OO S I S I R
Area =  4.388 4378  sqin g A N 5
Volume = 2812 2802 c.c. 3 AN 3
Moisture = 242 200 % RS SOOI SN SR B TR S S
Total density =  119.9 116.3  pcf e AN
Drydensity =  96.6 9.9 pof - , g g g Y _
Gs (Assumed) = 270 ' E S S IR N b N
Voidratio = 0745 = 0739 ;: ; g g P
% Saturation = 87.6 733 i : : : i '
25
Head Tail
Area of pipettes '=  0.875 0.879  sq.cm.
Sig3 = 20 -
Data reductions: Elapsed inflow Outflow Inflow /
Time (min)  {c.c.) {c.c) Qutflow hi{em} h2{cm) Lnthi/h2) Rt Gradient K20 {cm/sec)
1442.0 0.40 0.60 0.67 370.0 368.9 0.00309 0.970 372 5.33E-09
1493.0 0.40 0.50 0.80 368.9 367.8 0.00279 0984 3741 4.71E-09
1440.0 0.50 0.50 1.00 3678 366.7  0.00311 0981 370 5.43E-09
- 1440.0 0.50 0.50 1.00 366.7 3656 0.00311 1.018 36.9 5.65E-09
1440.0 0.50 0.50 1.00 3656 3644 0.00312 1.021 36.8 5.68E-09
6.70E-09
4 29E-09

Overall average: 5.36E-09

‘anet Testing Labs




Client :

"~ Project :

Job #:

Boring # :

Sample # :

Depth (ft) :

Date setup for test :
Soit type :

Specimen:

Total wt.

Ht.

Ave dia.
Area
Volume
Moisture
Total density
Dry density
Gs (Assumed)
Void ratio

% Saturation

Area of pipettes
Sig3

Data reductions:

Signet Tésling Labs

PERMEABILITY TEST { ASTM D5084-90, method C )

Alameda County Water District

NW Niles Cone MW Project
6241 -

wWD2
6315 Time (min.)
01/30/06 ] 1000 2000 3000 4000 5000 6000 7000
Olive gray gravelly clay ;
initiaf Final ' \, ----------- ---------- fromeaeeens T BRI -----------
792.8 465.3 gms \
4520 4516 in ~ad IS SO R beereeenes e e
2.430 in g POoNG § ‘ =
4.640 4631 sqin g PN ; §
343.6 3426 c.c. I A e \' """"" e
134.9 379 % < NS :
144.0 84.7  pef 0 VN SRS PO s UK R S
- 61.3 615 pof ' ; PN :
2.70 a = N
1.749 4 PrTTTTTYTTTT A i T
208.3 58.7 g ' i {
Head Tail
0.875 0.879  sq.cm.
20
Elapsed Inflow Outflow Inflow /
Time {min) (c.c.) {c.c.) Qutflow hli{cm) h2(cm) Ln{h1/h2) Rt Gradient K20 (cm/sec)
1542.0 1.00 2.00 0.50 3716 368.2 0.00924 0.964 32.2 1.62E-08
1715.0 1.20 1.30 0.92 368.2 3653 0.00777 0978 32.0 1.24E-08
1240.0 0.80 0.70 1.14 365.3  363.6 0.00469 0984 318 1.04E-08
1260.0 1.00 1.00 1.00 3636 3613 0.00628 11001 316 1.40E-08
1540.0 1.00 1.00 1.00 3613 359.1 0.00633 1001 314 1.15E-08
1.62E-08
1.03E-08
Overall average: 1.28E-08




N S/CNET I
Testing Labs I

March 15, 2006

REPORT NO: 05G265 STL NO.: 0018092
PO NO.: 36409 OS

REPORT TO: ALAMEDA COUNTY WATER DISTRICT
MR. DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA 94538

PROJECT: GEO LAB-DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA

SUBJECT: GEOTECHNICAL LABORATORY TESTING

REPORT

Our firm has performed laboratory testing for the above referenced project. Please see the attached
laboratory data sheets for test information.

We trust that this information will meet your needs at this time. If additional information is required, or
if we can be of further assistance, please do not hesitate to contact our office.

Respectfully submitted,
TESTING LABORATORIES, INC.

Geotechnical Laboratoky Manager

PMH/kv

cc: ALAMEDA COUNTY WATER DISTRICT/MR. DOUG YOUNG
* FILE COPY*

p:\geotech\old geotech\reports years 2000-2005\stl 0018000\0018092\0018092.003.doc PM: PATRICIA HODGKINS

3121 Diablo Avenue « Hayward, CA 94545 « (510) 887-8484 « Fax: (510) 783-4295
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TN 7csting Labs, Inc.

UGl 65

DATE RECEIVED: /-2 3o
PROJECT: A CLID STLNO.: gn{ 809 |DATE DUE:
REQUESTED BY: TG0 A Do DATE COMPLETED: L JO—0&

S rAR Y A

: = b [ ) ) Client's P.O. #: 3L 40T

Client's Project# 5 9 X 74/

Client's Project Name:

M g les Cone MW o ("ed-— [
i\
- o ,,, Lab Use ONLY
Test Description Work To Be Performed Remarks  |Code| | QTY || Price | Subtotal

INDEX TESTS
Moisture 2221
Moisture/Density "U" Type 2222
Moisture/Density Piston 2223
Moisture/Density Shelby/Pitcher 2224
Liquid & Plastic Limits (Dry) 2225
Liquid & Plastic Limits (Wet) 2226
% passing #200 sieve 2227
Sieve (from 1/2" to #200) 2228
Sieve (from 1" to #200) 2229
Sieve (from 2" to #200) 2230
Sieve plus Hydrometer 2231
Specific Gravity 2232
Organic Content 2233
Visual Classification 2234
Pinhole 2235
COMPACTION TESTS
Standard Proctor 4" mold 2237
Standard Proctor 6" mold 2238
Modified Proctor 4" mold 2239
Modified Proctor 6" mold 2240
Single Point 4" mold 2241
Single Point 6" mold 2242
Calif. Impact test (Calif 216) 2243
Relative Density (0.1 cu. ft.) 2244
HYDRAULIC CONDUCTIVITY
Rigid wall
Constant head (spec ht. ~ 1") 2246 I
Falling head (spec ht. ~ 1") 2247 |
Additional stress level 2248 il
Remold test specimen 2249 i
Flexible wall
Sandy soil 2250 It
Clayey soil 2251 \ i
Additional stress level 2252 i
Remold test specimen 2253 I
Compatability 2254 I
CONSOLIDATION PROPERTIES
Consolidation (1 cycle, 1 time rate) 2256
Additional Time-Rate curve 2257
tlmlanad Daland muenis NNDRQ




SIGNET TESTING LAB
ATTN: PATRICIA SLAVIN

3121 DIABLO AVENUE
HAYWARD, CA 94545

E-MAIL: PATRICIA_SLAVIN-HODGKINS@URSCORP.COM

(510) 887-8484 x158
FAX: (510) 732-5060
LAB EXTENSION: 117

INFORMATION FROM CLIENT

Company Name a/a Wﬁﬂ ﬂmm*h&

Delivered By

Project Manager Dpuiq u,ow\c,\
Phone Number N\ Q

Fax Number

*

*

DATES ,
SAMPLES RECEIVED  [I-23 -0
TEST REQUEST RECEIVED
PRELIMINARY NEEDED

FINALS NEEDED

Email Address

* I

Project Name  NW Ay le< Cone. Mw?ro\edr _RIIT7Y

Project Number

: SIGNET TESTING INFO
GEOTECHLABNO _OS&G26S
SOILS LAB NO
STL NUMBER

PAGE __OF

PECIAL INSTRUCTIONS:

[e) @) TXUU'S =Confining Pressure (PSF),
S /&5/ € DIRECT SHEAR = Normal Loads,
2 & = CONSOLS = Time Rate Load,
g 5 l?.l REMOLDING INSTRUCTIONS (l.e. ##%
Q Z) Q of MDD at OMC +#%), etc I
2D 2 2485 corntinina mﬁmﬂ@ﬁﬂ

S eol
i}

L\,«&’&/\A N &’\0\(&1

IENREASENENNN! BNPERESN) NSNS ENSSNESNENEENN NS NN EANE NS REDINNNY

PAGE TOTALS 0l 0| 0] 0 O] O O O] O] O} 0j O[ O] O] O 0010100
PROJECT TOTALS

SIGNET SMERBEREBEEEERE E
BILLING AIRINIRININIS] ISISISIS] |8 AR




Chain of Custody ;
Project: ww +ites Gan st pooyecd 5 N
Project #: Mhkeoarmty 2 9374 x| 2|, s/
Sampler ID: Ev | £ |38 &/ #*
P P22 Q@ sygs 22 | 8§ | 85 p2 3 .o 56909
B_ | 5 |55 ‘ j
& A s g Q |
It ~ %
2 Comments
ID # Date Time | Sampling Location
u[v:u/oS (1330 2p2 @ sy S bruss i \ :
\\
\\
N
H - \
.
Field Conditions (weather, etc.) Field Procedures (Preservation, Quality Control, etc.)
clewr , cool Bruss l;w E
RELJNQYISHED BY: DATE; TIME: | _ " REGEIVEDBY: LABORATORY COMMENTS: (SAMPLE CONDITION,
Xou., M\V ,///zlafi%)"‘ 30 Wi,/{"'/_//’ PRESERVATION, ETC.) fal
RELINQUISHED BY: ‘DATE: TIME: 4 //' RECEIVED BY:
RELINQUISHED BY: DATE: TIME: RECEIVED FOR LAB BY:




PERMEABILITY TEST ( ASTM D5084-90, method C)

Client :  Alameda County Water District
Project : NW Niles Cone MW Project
Job# : 29374 PO# 36409

Boring# : 2D2
Sample # : a .
Depth (ft) :  548.5 1 Time (min.)
Date setup for test :  12/20/05 ’ o 200 400 S000  B0op 10000 12000
Soiltype :  Olive gray clay :
Specimen: 5 05 1
Initial Final ; 1
Totalwt. =  620.3 631.7 gms |
Ht. =  4.010 4006 in | ~ 151
Avedia. = 2427 in | i 2.
Area =  4.627 4617 sq.in v
Volume =  304.0 3030 cc. 2 %7
Moisture = 225 247 % 3 3l
Total density =  127.3 130.1  pcf 2
Drydensity =  103.9 1043 pef 38
Gs (Assumed) = 2.70 4
Void ratio =  0.621 0.616
% Saturation = 97.8 108.5 45
. i 5
Head Tail !
Area of pipettes = 0.875 -0.875 sq. cm.
Sig3 = 20
Data reductions: Elapsed Inflow Outflow inflow /
Time (min) (c.c.) (c.c) Qutflow  hil(cm) h2({cm) Ln(h1/h2) Rt Gradient K20 (cm/sec)
1345.0 0.60 0.70 0.86 3746 3731 0.00397 0.974 36.7 7.17€-09
5663.0 2.60 2.30 1.13 3731 367.5 0.01513 0.987 36.4 6.57E-09
1995.0 0.70 0.80 0.87 367.5 365.8 0.00468 0.970 36.0 5.66E-09
1436.0 0.60 0.59 1.20 365.8 364.5 0.00344 0.930 35.9 5.55E-09
1469.0 0.50 0.60 0.83 364.5 363.2 0.00346 0.930 35.8 5.45E-09

: Overall average: 6.08E-09

Signet Testing Labs ' ;




Permeabilty Test

Lab No._ OO 2.6

Client : @@M&& (Lot \}E‘ SO N ey

Project Name : pfu) Aliles, Cong. MWD Wros evd" TOP

Project Number : 29374 TOH 3b¥09 ‘

Boring Number: 2D 2

Sample Number :
Depth (ft) : 54 % S

SigC = psf

Date tested : | 2-20~ dj"

Testedby : 22 A~
Visual Classification : £MD\hoe g{\&m% Ol

D psi

H

Tube Type : 2" x 6" ,
2.43" x 20" (circle one)

Sample conditions(: gngsturb'eﬁor Remolded

Before After
Test Test Trimming
Specimen Wt (gm) = | (201 7 ‘
Specimen Ht (in) = | 401

Dia (in) -top = | 24 D

2.87" x 36"

-mid = | 2. 42
-bot= Q-4
Dish # = 3 _ Length of TubeL
- Wet SOI| + dISh (gm) R ?/é,‘a | o BOTI'OM
Dry soil + dish (gm) = -790. 77}
Wt. of dish (gm) = 1LEY. 3L if sample was 2.43" x 20" or
O"’p ) 2.87" x 36" sketch where sample
W J v’? was taken from in the tube
B ceeno. KL
{9@& ﬂe?\}ﬂé Be sure you mark where the
‘!{4 ¢ ”y | O STATION NUMBER soil started and ended if the tube
b.,@/ /A’\;{‘i ' /) - 5 G) was not completely full to each end
o

Signet Testing Labs ' f/ 73_,
Computerized By Checkedby_ ¥ 17 -




Laboratory Test Data

Client: Q\mwa__é\nﬁﬁu Ny Lab No 056265
Project: AMY Dle = CMQ) MWD o '\&Q.cr Job no.: 9374 Fod Slb¥09
BoringNo.__ 2D 2. Sample No. N Depth._ 24%,. & _’
Classification: O{cye o, e Type of test: 20

Cell No. &

Applied Pressure (psi) | Burette Readings (c.c.) Sf ATION NO. P P___ 45 é

Date | Time | Cel iif'; ?tig)( Cell | Head | Tail Pi\r?éil)j. cho- eng. N S | Notes
222D Q | o | © |52 pe |0 O\Fusy NEFL.
Wes ! A1 O 1O pHo2| 1Dl Se3¥
2l oddy Q| O 1 391201 1.0 | Cavisw/HeFd_
ws3i12 [\ 10139 0210 8L
2200|122 |20 |20 |50|12 |22
13.29] 32 | 30 | 3o DY |l
H3sl 42 4o |40 99]1s |ag
o) D2 S0 | SO[2.3|17 3.2
12-2R|B40) Sl o | S 19,5104 139 | - ‘
62 8/ 152.9co.7]19.2 lo.95 D
3420 70 | 4D SO 7124 |29 —
B | . | v 115912 |34
2oy’ | « | « | o~ |oDlo. S

0.7
A2 .48 PO—?Q? ‘%/{'4

02-2910: 20 70 |

f)r( ASWD“' gl |20 "’70°F e R, e e
12-30[0Bx Y 4.2 /e (2033|7051 '
3 |e710 159 gz |13 e85
A\ Y7 165 (49 722 [13°H
-5 |12y ‘3155 [ /60 [7v@
RIS g (261232

Draft computerized by




NN S/CNET . 3
N 7250ig Labs I ‘

March 15, 2006

REPORT NO: 06G001 STL NO.: 0018092
PO NO.: 36409 OS

REPORT TO: ALAMEDA COUNTY WATER DISTRICT
MR. DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA 94538

PROJECT: GEO LAB-DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA

SUBJECT: GEOTECHNICAL LABORATORY TESTING

REPORT
Our firm has performed laboratory testing for the above referenced project. Please see the attached
laboratory data sheets for test information.

We trust that this information will meet your needs at this time. If additional information is required, or
if we can be of further assistance, please do not hesitate to contact our office.

Respectfully submitted,
ESTING LABORATORIES, INC.

Patricia
Geotechnical Laboratory Manager

PMH/kv

cc: ALAMEDA COUNTY WATER DISTRICT/MR. DOUG YOUNG
* FILE COPY* .

p:\geotech\2006 geotech lab reports\001809210018092.004.doc PM: PATRICIA HODGKINS

3121 Diablo Avenue « Hayward, CA 94545 « (510) 887-8484  Fax: (510) 783-4295




PROJECT:

Asr m w» a4 ¥

TN 7esting Labs, Inc.
ACLOD

A =

Ol GO

REQUESTED BY:

L

DATE RECEIVED: (2-200S
STLNO. o { ¥02 .20 ||DATE DUE:
oua_ Mmoo DATE COMPLETED: 3 —/0 24
NEMIES Client's P.O. #: 30409
Client's Project #: 2 qQI3INY

Client's Project Name; .
N4l les Cone MW é’ﬁo(ee:/"‘

Lab Use ONLY

Test Description Work To Be Performed Remarks  |Code| | QTY | Price [ Subtotal
INDEX TESTS
Moisture 2221
Moisture/Density "U" Type 2222
Moisture/Density Piston 2223
Moisture/Density Shelby/Pitcher 2224
Liguid & Plastic Limits (Dry) 2225
Liquid & Plastic Limits (Wet) 2226
% passing #200 sieve 2227
Sieve (from 1/2" to #200) 2228
Sieve (from 1" to #200) 2229
Sieve (from 2" to #200) 2230
Sieve plus Hydrometer 2231
Specific Gravity 2232
Organic Content 2233
Visual Classification 2234
Pinhole 2235
COMPACTION TESTS
Standard Proctor 4" mold 2237
Standard Proctor 6" mold 2238
Modified Proctor 4" mold 2239
Modified Proctor 6" mold 2240
Single Point 4" mold 2241
Single Point 6" mold 2242
Calif. Impact test (Calif 216) 2243
Relative Density (0.1 cu. ft)) 2244
HYDRAULIC CONDUCTIVITY
Rigid wall
Constant head (spec ht. ~ 1) 2246 |
Falling head (spec ht. ~ 1") 2247 ]
Additional stress level 2248 I
Remold test specimen 2249 i
Flexible wall
Sandy soil 2250 | 1l
Clayey soil 2251 [ |
Additional stress level 2252 | il
Remold test specimen 2253 i il
Compatability 2254 Il Il
CONSOLIDATION PROPERTIES
Consolidation (1 cycle, 1 time rate) 2256
Additional Time-Rate curve 2257

Hlalammd Daland ~iata




SIGNET TESTING LAB 3121 DIABLO AVENUE (510) 887-8484 x158

ATTN: PATRICIA SLAVIN HAYWARD, CA 94545. FAX: (510) 732-5060
E-MAIL: PATRICIA_SLAVIN-HODGKINS@URSCORP.COM : LAB EXTENSION. 117
INFORMATION FROM CLIENT ~ DATES SIGNET TESTING INFO
Company Name gf/a weds Couody SAMPLES RECEIVED /2- Zo <5 GEOTECH LABNO & & 09! _
belivered By ’ TEST REQUEST RECEIVED | | SOILS LAB NO
Project Manager T ews oo e * PRELIMINARY NEEDED | STLNUMBER __©0 (§0F oL
Phone Number 77 / . '
Fux Number - * | * FINALS NEEDED | PAGE _OF
Email Address L :
Project Name (i) A les (:Q_ML Aty /’fﬂv,uﬁ" '
Project Number & 2 4/ v -

SPECIAL INSTRUCTIONS:
TXUU'S =Confining Pressure (M),
DIRECT SHEAR = Normal Loads,
CONSOLS = Time Rate Load,
REMOLDING INSTRUCTIONS (Le. 1Y%
of MDD at OMC +#%), etc

Conf pmes : 2o

‘l\u{-l Fcflﬂka( 2 'Sm

Lt Le b L L R L T LT TR LTV R P LRI LT LT E R VTRl ]

"""" - PAGE TOTALS ol 0| o] 0] 0] o] o o] ol 0| ol o] ol o] o o] o[ o[ ol o] o] 0
PROJECT TOTALS - .
SIGNET HUININISSS]S BIRINIG S Sl
BILLING HR IS INININININ] NSNS 1S NN
et Ao e b e -




Chain of Custody ‘

& G6oo !

Project: ¥ w w.ley Come MW [ et 8 . 2
- «
Project #: 62-4| Ex | § |50 @
. n € - @ !
SamplerID: wd>2 @ 3l 2z [ S | &% $ a
o s E€ .
E = =] :
T o 8 Z0
ND L2
o - : \;v Comments
ID # Date Time Sampling Location
(| @/ifos | i 00 twd2 S s | 1 <
—
S
\‘\
—
.““\u.\N |
\._\\\
e~
"‘“\.\
, T
Field Conditions (weather, etc.) Field Procedures (Preservation, Quality Control, etc.)
clsu A_i s v a !
RELINQQJSHED BY: DATE: TIME: REC y Y: LABORATORY COMMENTS: (SAMPLE CONDITION,
;_'jj‘?:éfj ._.“\ < l’z,//x//ef [6:o0 A R PHESEHVATION ETC.)
: - BY: (! .
E»El_mcﬁt ERDBY: ) {%A%ﬁ% | ;:Ml::;/ RECEIYED . gq /f~ 45 Do 9 Yooy
8o} 6t E\ﬁliw (53 66F-Y45 L phat
RELINQUISHED BY: DATE: TIME: RECEIVED FOR LABQY:

Fax # Fo- 691 70




PERMEABILITY TEST ( ASTM D5084-90, method C)

Client :  Alameda County Water District
Project :  NW Niles Cone MW Project

Job# : 6241
Boring # :  WD2
Sample # : ‘
Depth (ft) : 311 . Time(min.)
Date setup for test :  01/07/06 po 00 W ¥ 4w vm wm ™w
Soil type :  Olive brown clay -
Specimen: \.. i
Initial Final 0.5 - \‘,\ ....... O — e AR [ S
Totalwt. =  540.2 5223 gms N : é 5
Ht. = 3.910 3.905 in - '- \\ g i i
Avedia. = 2363 in SR NSRS SRR 16 U O ST SRR S
Area =  4.388 4378  sq.in [ S N g
Volume = 2812 2802 cc. 3 N
~ Moisture = 242 200 % 3 15 oo D SRS SRR U
Total density =  119.9 116.3  pcf £ ; P 5 N
Drydensity = 96.6 96.9 pcf ; P LN |
Gs (Assumed) = 270 ' P ISURUSINR: SRR I NSO O S SN
Void ratio =  0.745 0739 : P g L.
% Saturation = 87.6 733 ; P : : = ;
25
Head Tail
Area of pipettes = 0.875 0.879 sqg.cm.
Sig3 = 20 *
Data reductions: Elapsed Inflow OQutflow Inflow / :
Time (min) (c.c.}) (c.c.} Qutflow h1{cm) h2(cm) Ln(h1/h2) Rt Gradient K20 (cm/sec)
14420 0.40 0.60 0.67 370.0 368.9 0.00309 0970 372 5.33E-09
1493.0 0.40 0.50 0.80 368.9 367.8 0.00279 0.984 371 4.71E-09
1440.0 0.50 0.50 1.00 367.8 366.7 0.00311 0.981 37.0 5.43E-09
1440.0 0.50 0.50 1.00 366.7 365.6 0.00311 1.018 36.9 5.65E-09
1440.0 0.50 0.50 1.00 365.6 364.4 0.00312 1.021 36.8 5.68E-09
Overall average: 5.36E-09
Signet Testing Labs i




Visual Ciassification :

Client : Adane s oty Deher Distnet
Project Name :  Auws 4xles (jﬁ--,q_&' At fﬂ; s TOP
Project Number : & 2 /¢
Boring Number : Lo ¥ Z_
Sample Number :
Depth (ft) : ¢!
SigC = psf = 2.0 psi
Date tested : /~7~0é
Testedby : _Tht
alive Mtun Chew
Tube Type : 2" x 6" @ 2.87" x 36"
2.43" x 20" (circle one)
Sample conditions : @;d or Remolded
(circle one)
Before After
Test Test Trimmin
Specimen Wt (gm) = | §9°2: 22 -
Specimen Ht (in) = | 3.91 .
Dia (in)-top=| 2.3%7 .|
-mid=| 2.3 ~
- bot = 2., v
Dish # = 1% Length of Tube___
T T " Wet soil + diSﬁ'('g‘fﬁ)”:“m I B PR BOTTOM
Dry soil + dish (gm) = 73037/
Wi. of dish (gm) = 215, 20 if sample was 2.43" x 20" or
2.87" x 36" sketch where sample
: was taken from in the tube
ceLLNo. K »

Signet Testing Labs

Permeabilty Test

Lab No. s hoal

STATION NUMBER

74 5

&

Computerized By

Be sure you mark where the
s0il started and ended if the tube
was not completely full to each end

S

Checked by




Laboratory Test Data

Client: ﬁjﬂ s g }’: - g‘}i Lab No_ @6 t1== 2
Project: Adlar  puai] es Covg B iad f-fzg_ﬁ e Jobno.: fz 724/
Boring No._i./ 137, Sample No. v Depth. % /¢

ft

Classification: olire. lown  Clay
Cell No. /¢

Applied Pressure (psi) | Burette Readings (c.c.)| sTATION NO. £¢ -5 &

Date | Time | Cell 5;?; (Bticy;‘)( Cell ge;d s‘l‘gi(lﬂ P(\’;\él'; gl:/g\;“;n %’;ﬁ;ﬂ V;Bll:e Notes
/<1 11755 © | o o |len |t |27 |F/L

%3 12 1o o [te]|25]65 [de,
1= @doe | | o | 2 (3o | e P{f

j@}c 9 fa ] o f!’!j 015 Qt_) »

/el | o o (/704 | LY

Y et Zo 12|19 |10

o2 | Fe (% 1% 2 (19

jsye | M | o o |zo32-3]2/ e
-3 [0 ]85e |58 |So |225|2.6 (2% 509197 (r0 W3V
' ¢L | Covo! |225|2¢ (2.3 4058 —

NS |6t |¥2 |42 LB |24/ 247 |
=10 17735162 [ Y1 |4t [i¥1]150 154

, 735772 (MY |42 | |55 |Lie &§.0
ek G Bdreds |

Ll 1929 161 (41 j4r [P0 (351190 - 72.0
Bkl 2.51{%93 |90 (9.2
|-t% [ leoo 90 [ 4.3 | 185 790
-\ [ ioo0 192 | 4.8 |1%a 695
/-t S |/000 ' R 2% 175 (Y5
j-14, | /000 /702|158 |1e 690

Draft computerized by

[T DU L. Y R D R




NN S/CNET I
I 7:50g Labs I

March 15, 2006

REPORT NO: 06G018 STL NO.: 0018092
PO NO.: 36409 OS

REPORT TO: ALAMEDA COUNTY WATER DISTRICT
MR. DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA 94538

PROJECT: GEO LAB - DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA

SUBJECT: GEOTECHNICAL LABORATORY TESTING

REPORT
Our firm has performed laboratory testing for the above referenced project. Please see the attached
laboratory data sheets for test information.

We trust that this information will meet your needs at this time. [f additional information is required, or
if we can be of further assistance, please do not hesitate to contact our office.

Respectfully submitted,
STING LABORATORIES, INC.

PMH/kv

cc: ALAMEDA COUNTY WATER DISTRICT/MR. DOUG YOUNG
* FILE COPY*

pr\geotech\2006 geotech lab reports\0018092\0018092.005.doc PM: PATRICIA HODGKINS

3121 Diablo Avenue « Hayward, CA 94545 « (510) 887-8484 » Fax: (510) 783-4295




| AP A \_F L VYV B4 &
BRSNS Tvsting Labs, Inc. O © &GOV Y

DATE RECEIVED: /)2 —0 ¢

PROJECT: AC Wb STL NO. 007807 2A|DATE DUE:

REQUESTED BY: Saca Yews ag DATE COMPLETED: I-/0 0%

A
- o ‘ Q[ [\ Client's P.O. #: 3L SOF
Client's Project #: TG I
Client's Project Name: 4
€
) Lab Use ONLY
Test Description Work To Be Performed Remarks  |Code| [ QTY || Price [ Subtotal

INDEX TESTS

Moisture 2221

Moisture/Density "U" Type 2222

Moisture/Density Piston 2553

Moisture/Density Shelby/Pitcher 2224

Liquid & Plastic Limits (Dry) 2225

Liquid & Plastic Limits (Wet) 5996

% passing #200 sieve 5537

Sieve (from 1/2" to #200) i 2228

Sieve (from 1" to #200) 2229

Sieve (from 2" to #200) 2230

Sieve plus Hydrometer : 2231

Specific Gravity 2232

Organic Content 2233

Visual Classification 5534

Pinhole 2235

COMPACTION TESTS

Standard Proctor 4" mold 2237

Standard Proctor 6" mold 2238

Modified Proctor 4" mold 2239

Modified Proctor 6" mold 2240

Single Point 4" mold 2241

Single Point 6" mold 2242

Calif. Impact test (Calif 216) 2243

Relative Density (0.1 cu. ft.) 2244

HYDRAULIC CONDUCTIVITY

Rigid wall

Constant head (spec ht. ~ 1") 2246 i

Falling head (spec ht. ~ 1") 2247 Il

Additional stress level 2248 i

Remold test specimen 2249 i

Flexible wall .

Sandy soil 2250

Clayey soil . 2251 p

Additional stress level 2252

Remold test specimen 2253

Compatability 2254

CONSOLIDATION PROPERTIES

Consolidation (1 cycle, 1 time rate) 2256

Additional Time-Rate curve 2257

I Mninad.Ralaad ~unla e




d

Project: nNw 0des Cowe s Pooped [ 5 | .
Project #: (24| 22 | 5 |50 N | o660 ¢
. . . = " € o @ ¢ : 4
SamplerID: .. & 6205 32 | S |35 A
B_ | 5|58 v ’
d o Q Z0 '
(07 2 g‘
(lfl_) = ) Comments
1D # Date Time Sampling Location
Uefob | 4800 | woz s Jumr| !
i
\l\
\\
\
\1\\
\
.
\
\\
‘\
Field Conditions (weather, etc.)

~

RELINQUISHED BY: DATE: TIME:

1~ 1204 12/ 37 7]

Iy ] - @,\
R QUI D BY: ) DATE: TIME

LABORATORY COMMENTS: (SAMPLE CONDITION,

S=—TPRESERVATION, ETC.)

Uz&f./"' -Lu\-( fcs-LH‘S -+

RELINQUISHED BY: DATE: TIME:

RECEIVED FOR LAB BY:

30.7 \{o»«j P Sie —(-:63-"(’.‘{S‘L'




Client :

Project :

Job# :

Boring # :

Sample # :

Depth (ft) :

Date setup for test :
Soil type :

Specimen:

Total wt.

Ht.

Ave dia.
Area
Volume
Moisture
Total density
Dry density
Gs (Assumed)
Void ratio

% Saturation

Area of pipettes
Sig3

Data reductions:

Signet Testing Labs

PERMEABILITY TEST ( ASTM D5084-90, method C)

Alameda County Water District
NW Niles Cone MW Project

6241
wD2

631.5
01/30/06

Olive gray gravelly clay

Initial
545.9
4.520
2.430
4.640
3436

61.7
99.1

61.3
2.70
1.749
95.3

Head
0.875

20

. Elapsed
Time (min)

1542.0
1715.0
1240.0
1260.0
1540.0

Final
465.3
4516

4.631
342.6
379
84.7
61.5

1.741
58.7

Tail
0.879

Inflow

(c.c)

1.00
1.20
0.80
1.00
1.00

Time {min.)

1000 2000 3000 4000 5000 6000 7000
0 t j i ' t *
ams
in ] — 5..\.\.:.; .......... R S— N S—
in 8 N -
sq.in g , PN : :
cc. | R A NS A e
% : S~
i 3 ; ~~ : :
pcf | T 4--»\3\ ----------- b
pcf BN :
, SURSTERRNE SRSRSNCONS SUOURTROO SRR SRR OO SRS
sq. cnj
|
Outﬂbw Inflow /
(c.c.) Qutflow h1(cm) h2{cm) Ln(h1/h2) Rt Gradient K20 (cm/sec)
2.00 0.50 371.6 368.2 0.00924 0.964 32.2 1.62E-08
1.30 0.92 368.2 365.3 0.00777 0.978 32.0 1.24E-08
0.70 1.14 365.3 363.6 0.00469 0.984 31.8 1.04E-08
1.00 1.00 363.6 361.3 0.00629 1.001 316 1.40E-08
1.09 1.00 361.3 359.1 0.00633 1.001 314 1.15E-08
Overall average: 1.29E-08




Permeabilty Test

Client :

Al cosd &%43

Llater Distuek

Lab No®@ o tr 0t €

Project Name :

MW Ml Lmva

TOP

Project Number : _{ z«/

Boring Number : (#O L

Sample Number :

Depth (ft) : &%/ $

SigC =

psf

Date tested : /= %o=0L
Testedby: S

Visual Classification :

psi

olive g9ra,  9ravelly Clay
17 7 7

Tube Type :

Sample conditions :

Fore vk '
246 .44 &— Specimen Wt (gm) =

Specimen Ht (in) =
Dia (in) - top =

- mid =

- bot =

Dish # =

~ Wet soil + dish (gm) =

Dry soil + dish (gm) =
Wi. of dish (gm) =

Signet Testing Labs

2" x 6“

ZA3xp" 2.87" x 36"
2.43" x 20" (circle one)

Length of Tube____

STATION NUMBER
PP- 95,

Computerized By

Yndisturhed or Remolded
(circle one)
Before After
Test Test Trimming
<192 84
9. 5 Lv -
243
243
2.43
&
/L NA N
AR
295 3
CELLNO. X

if sample was 2.43" x 20" or
2.87" x 36" sketch where sample
was taken from in the tube

Be sure you mark where the

soil started and ended if the tube
was not completely full to each end

g
it
Checkedby g




Laboratory Test Data

Client: A lwvseds é""““’"f Lab No ©% ol ¥
Project: Aod 1ty Cons Py phect Jobno.: iy
Boring No._«/? % Sample No. T Depth._69/ £

Classification: ofir I Afacelf, 5;,!,,1”
7 £ 7 g
Cell No. _i& !

yatellicGradien

Applied Prgssgre (psi) | Burette Readings (c.c.) STATION NO. P (;,_q}
, Back | Back . |[P.W.P.]Chg. in|Chg. in] "B"
Date | Time | Cell (bot.) | (top) Cell ;:‘ad ?Tg"i (psi) P.V?/.P. Ce?l P.| Value Notes
= [ 745 | Q@ | © © |oS|4o |57 |FIA
Mo | 2 o @ 0 5100 |05 [Sewp
Lo 300 [ 2 |0 [ o (51 |51 [aS]er
eS| 2 | © 2 | 1S 1te | 10
905 | /L /o | /o |55|/3% /7
00|21t |22 |90 (B0 |47 |2.Y
(M9 {31 |3 |2o |/OY /.8 |27
200 |41 Y Yo |sz2¢ 2.0 |Bo s
-1 150 |52 [ [ B (/472934 [529]9.9 [0 {930
G2 |Covems? /41 2.9 (34 |6o%
75550 |32 |Bb |79 |%t ]S
2-2 7% |57 |%1 |3t (245|150 |i55
?&'M -

: 733|152 |55 |%o 3.5 |zlo 72.0. |
25 s | e S 1% J0.0 |- -
2-9 {1350 57 | 0.0
2-5 |192° $.5 | 170 - 1620
2-6 | 728 75 | /o ' 675
z-7 130 §.51/5:9Q 690 .

Draft computerized by

O x T a6 0L




ALAMEDA COUNTY WATEH DISTRICT
" CHAIN OF CUSTODY

PROJEGT # SITE NAME AND ADDNESS -
NW NILES CONE

|6z MWw'-3 D2

SAMPLERID ( NAME AND CNGAMIZATION)

ZARRY MOORE

S =S50 W =WATCR
TYPE OF CONTAINER

SAMPLE MATRIX

02 DAIE 1ME EAMPUNG LOCATION
2237 lo/z4/#|194p (202 - 223" S (52502
\ \
\\

~

|
:

REQUESTED
ANALYSES

P

COMMENTS

FIELD CONDITIONS {WEAWIER EIC)

SL/A)N)’, Ml D

D(ReCT Pus

FIELD PIIOCEDUHESA/PH(ESEHVAHON ()U/\LHY (28} anL E IC)

RoT Ry RiG

REONQUSHED, BY+ DATE ~ TME | RECENED DY: LABONATONY COMMENTS { SAMPLE CONDITION, PRESERVATION, ETC)
P o) 1505 | v L
EUNGUSHED DATE  TME | BECENEDBY )
ll/L/O;( [teoo C ‘ 0(4 v
_BEONGUISHEDEBY: > DAIE  TIME NECEED FOR LABORATONY BY: '




I I er Distri

Chain of Custody
Project: vw +ites e W pro et 5 _
© [V]
Project #: Mizzstmy 29374 2z | £ |50 Y -
. I € it} &
SamplerID: 232 @ sys s >z | § 55 A .o 56909
Q. b c
£ = o é Q !
53 | 8 |28 [g4do | |
& - ¥ . . Comments
D # Date Time_ | Sampling Location
Wrfos 11330 | 2pzesysyd S brosi | |
\
\
]
P~
\\
N
\\
. -
Field Conditions (weather, etc.) Field Procedures (Preservation, Quality Cantrol, stc.)
cleawr | ¢°°_(' Bruss Jinar
J/ .
RELINQYISHED BY: DATE: TIME: | _~" RECEIVED BY: LABORATORY COMMENTS: (SAMPLE CONDITION, .
L ﬁ«ﬁh 112k 30 Vi e PRESERVATION, ETC.) ) -
RELINQUISHED BY: ‘DATE: { TIME: 4 / RECEIVED BY: LA >
RELINQUISHED BY: DATE: TIME: RECEIVED FOR LAB BY:




ALAMEDA COUNTY WATER DISTRICT
CHAIN OF CUSTODY

!

| ProvecT #
2q37 Y

SITE NAME AND ADDRESS
NILES conE. Mw FeoT.
Wece D

SAMPLER ID ( NAME AND ONGAMIZATION )

SEWND RESULTS TO

SAMPLE MATRIX

S =80t W=WATER )
TYPE OF CONTAINER

REQUESTED
ANALYSES

N
S~

\

/

RN

OU G Younw G (A(,LuC/O &
L CCog - qtrs;\) g
1D # DATE UME | SAMPUNG LOCATION
fe 1215 |We e 302.(@ 520 | S (e [T | N

COMMENTS

A

\

\

>

FIELD CONDINIONS {WEATHEN ETC)

FIELD PROCEDUNES (PNESENVATION, QUALITY CONIROL ETC)

~

7

FUSOUSHED T DATE ~ TWE ] RECENED bBY: LADORATONY COMMENTS ( SAMFLE CONDITION, PRESERVATION, ETC)
arz Mgy hot //éqé’z 1705 == SN -
_PEONQUISHED BY: | —gﬂg_ =3 D
T ' D
pra Vo |52
REURGNS n&?{i/ 0 (_JoAlE  TME { REGENED FON LABORATONY BY; :
4?2 - 20| C
VA0 Ll 'A/ "/8/0‘! t, w/\/\/%\




| ALAMEDA COUNTY WATER DISTRICT
! CHAIN OF CUSTODY

PROJECT # SITE NAME AMD ADDRESS
ANw wle
24237y : Qe MW’ CorsT - [ﬁ NEQUESTED
Project well scde 3z |k g ANALYSES
BAMPLER D NAME AND ORGANIZATION ) g % ,5
’2{5»\ L+5 e -Do-rg \ll.)v-*ﬁ w* § "
(8]
$S10-468 ~HU4SZ ; i g
- [72]
0 # DATE TIME SAMPUNG LOCAMOH COMMENTS
Ty — o __
ISl |)350 |wet3p @ #sos [ s e wus | [ | | | [ [ [
\\ . N S P FUN TN .
\ N D N P P P N
'\J 11 Ut/ VV 11—
>> —_ ]
_—
e f e e ——\ — e} -
\\
FIELD CONDITIONS (WEATHEN, ETC) FIELD PROCEDUNES (PRESENVATION, GUALITY CONTROL ETC)
DATE Tgﬂi’ RECE Y: ~ | LADORATONY COMMENTS ( SAMPLE coNDmdN, PRESENVATION, ETG)
! ‘ A —
DAIE JIME ECEVED BY:
| ivo | (o pUl—T1
YREUNOUISHED BY: DAIE  TIME NEGEIVED FON lAPonMOﬂY nY: '




ALAMEDA COUNTY WATER DISTRICT
CHAIN OF cUsTODY

I

PROJYECT »

6244

SITE NAME AMD ADDRESS
Sor SAMPLE =

“t70!

RESULTS To

EAMPLERID {NAME AND ONGANIZATION))

Dous Youw(r

SAMPLE MATRIX -

S =S80 W=WATER o

NEQUESIED
ANALYSES

|
|

Chb-H4I52
D ¥ DAi 1E IIME SAMPUNG LOGATION COMMENTS
Yo of WeLL 3b2 S |8 R
e~ EEEEENEEE
D | EEEEEEEEE
N \P“ EEEEEEEEN
~ | || |- .
R
***——~~——Nx\\
e — | — ] — —~—

FIELD CONDITIONS (WEATIIER, ETC)

FIELD PROCEDUNES (PNESENVATION, QUALITY CONTNOL, EIC)

TNGUSHED BY: —IDATE TME | REGENVED BY: - LADONATONY COMMENTS ( SAMPLE CONDITION, PRESERVATION, ETC)
$ o MM dhon Yol 4 1
QUISHED DATE TIME RECEIVED BY:
%i\/w Yl jpoo-tmses
NOU\SI {ED BY; DATE  TME '
; bi@/ﬂﬂ/ 2l 10:35




ALAMEDA COUNTY WATER DISTRICT
. CHAIN OF cusTODY

PNOJECT » SITE NAME AND AQONESS
g 394 NW NiteES CONE MW PROJ, A
- : NEQUESTED
weee T D2 g’ ANALYSES
z

SAMPLERID { NAME AND ONGANIZATION )
SEND RESULTS 70 bods Voons

SAMPLE MATRX -

: i
Aenw'd § 5
668 - 4ES2 i g
(2]
o’ DAIE TIME SAMPUNG LOCATION COMMENTS
i 7 7RRASS| T
Vit |/530 \weee 3p2 @ 530" | s |Spe |1 (X| || | | ] |
g ,
. \ AN R A A I IR AR AN
\ \_—_— s § wste | v § arvtmm——  ——  —— ————— o—
[ U U FUSEIN NS P —_
REN
—— < —_
— | — __>F>~_ _]
FIELD CONDITIONS [WEATHEN, ETC) FIELD PNOCEDUNES (PNESENYATION, QUALITY CONTNOL ETC)
SOVNY, COoO
EURGPRIED JY: DATE ~ TME T RECEVEDBY: LADONATORY COMMENTS ( SAMPLE CONDITION, PRESERVATION, ETC)

A/},,(él Iw'.oﬁf

DATE" ' TIME lgecdvaoﬁnuuomwmav: — ' ‘

|




i

ALAMEDA COUNTY WATER DISTRICT
CHAIN OF cUsTODY

PROJECT » SITE NAME_AMD ADDRESS
o AN alle Core M Pro)
29374 Rt NEQUESTED
well  4D2 > g ANALYSES
SAMPLER ID [ NAME AND ONGANIZATION ) ) E ﬁ
Cond Reslds v Dovy Yo 31 5 |B
J | u
Ao D § d & 3
B )
L8 - Y4SZ N g
D # DAIE HIME BAMPUNG LOGATIOH COMMENTS
([tlos|izeo | 4p2 - s9A.5 st L
‘\ R R D A N R A
\\\\ N T T T A O O
) |
e — | — — | ] —
\
I~
— —K— —_—
T
—_ LR —_—
\
FIELD CONDITIONS {WEATHERN, ETC) FIELD PROCEDUNES ( PRESENVATION, QUALITY GONTROL, ETC)
?Euwou\sHED ay: DATE  TIME nECENED By: LADONATORY COMMENTS ( SAMPLE CONDITION. PNESERVATION, ETG)
(Ao -l el O — N
U 2/o7| (635 i o=
ﬁEUNoulsHew DATE  TIME /?E}ED BY: _5\ N
= =\l o | A0 —
IBEUNOMSHED.B_Y; N DAIE  TIME NECENVED FON mnﬂmrorw BY: '




i

ALAMEDA COUNT—/ATER DISTRICT

CHAIN OF cU

STODY

PROJECT »

62\

EPEN

SITE NAME AMD ADDNESS :
LANDIMNG- RoaD SI|TE

M Mles lovie Hw Payed

SAMPLER 1D { NAME AND ONGANIZATION )

4= 360

DAITE

TIME

BAMPUNG LOCATION

SAMPLE MATRIX

S=SCL W=WATER

TYPE OF CONTAINER

NEQUESIED
ANALYSES

GCOMMENTS

4R | z/17/0%

(430D

WELL. 4 Fl

ASS
gfé‘é VE

|
|

N

FIELD CONDITIONS (WEATIIEN. ETC)

FIELD PROCEDUNES ( PREBENVATION, QUALITY CONINOL, E 1C)

2lieke] 1 652

Ziaia\

REUNQUISHED BY:

DATE

TIME

NECEIVED FON CABONATONY BY:

Cropby ,

REUNQUASHED BY: AE ~ TME T REGEYEDBY: . | LADONATORY COMMENTS (SAMFLE CONDITION, PRESERVATION, E1C]
L=, %%’Lé‘ 2//7/05t/’é20 /

AE BV BATE — TWE 7| REGENED BY:




1

ALAMEDA COUNTY WATER DISTRICT
CHAIN OF CUsTODY

624/

PROJECT # SITE NAME AMD ADDNESS
E£Pey  LAWdIWG foul side

Nw ules Conrg ny/ pl‘t’,;:..ﬂ'

101 - 4517

EAMPLERID (HNAME AND ONGAMNIZATION)

SAMPLE MATRX -

S =SCL. W= WATER
TYPE OF CONTAINER

REQUESIED
ANALYSES

COMMENTS

D # DALE NME SAMPUNQ LOCANION
| 1,/-7/95/3.-00 ADI — s I’ S | Bawks
~.

~

\

%
|

>~

[T L1/

ViR

—"“;%

[~

T~

FIELD CONDITIONS {WEATHER EIC)

FIELD PROCEDUNES (PNESEAVATION, OUALITY CONTROL ETC)

REUNGUSHED B,

DAIE

TIME

NECENVED BY:

LADORATORY COMMENTS ( SAMPLE CONDITION, PRESERVATION, ETG)

/FfECENED FON LABORATONY BY:

o~

T

~




|

, N 562 2L
Chain of Custody | 256225
Project: ww w.les Coare ww Ppjet 5 -
Project #: 4 %g 3 |50 v
Sampler ID: ste 2  uwell 232 =2 | 8§ |32 JK4
Sewple (> 2Dz @ 32D g_ | 3|55 /¥y
< @ 3 & ©
0 » :
0. 2LH09 & - Comments
ID# | - Date Time Sampling Location
APR| L Jisfos | (0.0 | site ® o S brags | 1| X
_\>
T
\
\\\4
Field Conditions (weather, etc.) ' Field Procedures (Preservation, Quality Control, etc.) , \\
Sonay = outr<ses5t Nore,
////r/f 30 y74 7z ___
ELINQUISHED BY: DATE | TIME: VEDBY: [LABORATORY COMMENTS: (SAMPLE CONDITION,
,‘E« m frtteks | 4ooo ‘ _ PRESERVATION, ETC.)
RELINQUISHED BY: DATE: | TIME: | 4/~  REEEIVED BY: F{’,por'ff Aesalts o ‘ba,j YOMJ (@
RELINQUISHED BY: | DATE: | TIME: RECEIVED FOR LAB BY: SO —Coy - Yy




'

. ~ - 5/
| ALAMEDA COUNTY WATER DlSTF\lCT | , L-)S-éﬂ 2 Db
| CHAIN OF cUsTODY
PROJECT # SITE NAME AND ADDNESS Mo CONS TR
— e - NW NILES CoNvE A ST . o f
230 - ) B NEQUESTED /()
FROJECT  wFie sim= 202 e g § ANALYSES /Y
BAMPLER ID { NAME AND ONGANIZATION ) E x '
RESOLTS 70 Do YadNG o ® 5 ‘5 ‘(5\'
o - : § & 5] o
S - @O - S A ) 7
7] L
o7 | DAl 1IME EAMPUNG LOGATION (V4 COMMENTS
’%(/'7 |B3C It 2p2 & 455 < [5’ znse |

FIELD CONDITIONS (WEATHER, E1C)

SCANY  fer 82 M

AEUNGUR ~|E97BY

S
/ e

s

DATE  TIME RECENVED BY:

oy | fWZ 5 4?4&

i

HEUNOU\SI IED BY

DA NME

|

LADORATORY COMMENTS ( SAMPLE CONDITION, PRESERVATION, E IC)




a v Water Distric
Chain of Custody

Project: ¥ w w.ley Cone M frp ek B - A
Project #: 62| £ 5 | %o W
. ] k= S o !

SamplerID: w2 @ 3iJ =z S | 8¢ gﬂ

a %5 EE

E = s 2 8

® & £

) Comments
ID # Date Time Sampling Location
{ 2/ 16fas | 4/: 00 wd2 bocss <]
\\.
\
T
\
\
== ]
\ \\
Field Conditions (weather, etc.) Field Procedures (Preservation, Quality Control, etc.) )
clovdy ~Lovirca
RELINQUISHED BY: DATE: TIME: RECEIVED BY: LABORATORY COMMENTS: (SAMPLE CONDITION,
(SN 12 Jrifes] 16200 PRESERVATION, ETC.)
~RE(INQUISHEDRY. ) | DATE: | TIME: RECEIVED BY: bep = 4> Doy Yooy

(50) 66F5-Y45 L phac
RELINQUISHED BY: DATE: TIME: RECEIVED FOR LAB BY:




dlN O
Project: Nw wiles Cne sl Prafed 5 _
- w© GJ
Project #: (24| = = | £ |lge i,‘\a“[?
1l I o
. E f 7
(o8 “6 c
k3 g 28 R
M) & ' §
A - Comments
ID # Date Time Sampling Location
(Jo]o6 | 1g:00 wdz S e L -
. i ]
‘\\\
\\
\ \\
Field Conditions (weather, etc.) Field Procedures (Preseﬁ/ation, Quality Control, etc.)

LABORATORY COMMENTS: (SAMPLE CONDITION,
[PRESERVATION, ETC.)

eprt Lube rey s

___RELINQUISHED BY: DATE: | TIME:
TS s | -2 13/97 40
HELM\QLE@EEY,/ ) DATE: TlMg
RELINQUISHED BY: DATE: | TIME: RECEIVED FOR LAB BY:

Doy Yooy @ Tlo- 6615






