
NORTHWEST NILES CONE
MONITORING WELLS PROJECT

DWR Agreement 4600003644

Prepared for
State of California

Department of Water Resources
Conjunctive Water Management Branch

901 P Street
P.O. Box 942836

Sacramento, California 94236-0001

Prepared by
Alameda County Water District

43885 South Grimmer Boulevard
Fremont, California 94538

April 12, 2006





TABLE OF CONTENTS

1.0 EXECUTIVE SUMMARY 1

2.0 INTRODUCTION 3

2.1 Background 3

2.2 Project Goals and Objectives 3

2.3 Project Scope 4

2.4 Geology and Hydrogeology 5

3.0 METHODOLOGY 7

3.1 PRE-FIELD MOBILIZATION ACTIVITIES 7
3.1.1 Drilling Permits 7
3.1.2 Access Agreements 7
3.1.3 Underground Utility Surveys 7

3.2 SOIL BORING AND WELL INSTALLATION PROCEDURES 7
3.2.1 Subsurface Drilling 7
3.2.2 Well Installation 8
3.2.3 Well Development 9

3.3 MONITORING WELL SURVEY PROCEDURES 9

3.4 STORM WATER PROTECTION AND EMERGENCY RESPONSE PLANS 9

3.5 SAMPLING AND ANALYSIS PROCEDURES 9
3.5.1 Soil Permeability Testing 9
3.5.2 Groundwater Testing 10

3.6 SOIL DISPOSAL PROCEDURES 10

4.0 RESULTS 11

4.1 GEOLOGY 11

4.2 GROUNDWATER ANALYTICAL TESTING 1.1

4.3 SOIL PERMIBILITY TESTING 11

5.0 CONCLUSIONS 12

6.0 SCHEDULE INFORMATION 14

7.0 BUDGET INFORMATION 15

Tables
Figures
Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G



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 10"9

centimeters/second (cm/sec) to 1.70 X 10~7 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 a result 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 objectives of the project are
summarized below:



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

• 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.

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

• Collect aquifer specific groundwater elevation data from the eight wells.

• Collect aquifer specific groundwater quality data from the eight wells.

• Gaui a better understanding of the geology and hydrogeology of the northwest region
oftheNCGB.

• 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.

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

• 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.

• 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.

• 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 interfmgering
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, 3S/3W-25C020 (WD2), 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:

• 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 Pmndale
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.

• 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).

• 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.

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



• 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.

• 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 4S/2W-8Q001 (2D2), 4S/2W-
9F014 (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 PERMffiELITY 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"9 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"9 cm/sec to 9.57 X 10"9

cm/sec. Three samples collected from the clay zone within the Deep Aquifers
documented values ranging from <1.0 X 10"8 cm/sec to 1.77 X 10"9 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"9 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 4S/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 study 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.
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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-rbidding 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*
Permit

Number
W04-1 037
WO4-1038
WO4-1 039
WO4-1040
WO4-1041
W04-1042
WO4-1043
WO4-1044

ACWD* *
ID

Number
WD2
4F1
3D1
4D1
4D2
4C2
2D2
4C1

Well
Completion

Date
1/25/2006
2/24/2005
12/15/2004
2/11/2005
1/28/2005
3/3/2005
12/9/2005
3/9/2005

ACWD ** Elevation
Equilevant

Aquifer
Deep

Fremont
Deep
Deep
Deep

Centerville
Deep

Centerville

Depth
(feet)
800
365
800
445
800
225
730
180

Screen Interval
(feet)

490-530
315-355
390-450
400-440
550-590
180-220
425-445
135-170

State ID Number

3S/3W-25C020
4S/2W-5G001
4S/2W-9F014
4S/2W-5G002
4S/2W-5G003
4S/2W-5G004
4S/2W-8Q001
4S/2W-5G005

* = Alameda County Public Works
** = Alameda County Water District

Table 2
Survey Data

State

ID
Number

3S/3W-25C020
4S/2W-05G001
4S/2W-05G002
4S/2W-05G003
4S/2W-05G004
4S/2W-05G005
4S/2W-08Q001
4S/2W-09F014

ACWD* *

ID
Number

WD2
4F1
4D1
4D2
4C2
4C1
2D2
3D1

Well

Completion
Date

1/25/2006
2/24/2005
2/11/2005
1/28/2005
3/3/2005
3/9/2005
12/9/2005
12/15/2004

ACWD ** Elevation

Equivalent
Aauifer
Deep

Fremont
Deep
Deep

Centerville
Centerville

Deep
Deep

Reference
Elevation

11.663
9.500
9.103
8.568
9.477
9.683
11.996
1 1 .004

Easting

2060619.716
2053132.186
2053119.427
2053103.888
2053146.192
2053161.112
2042334.933
2044957.359

Northing

6084589.174
6091675.010
6091673.272
6091671.905
6091677.072
6091680.239
6096390.441
6100332.633

' = Alameda County Water District







Table 5
DWR Cost Summary Sheet

Task No.and Description from Approved Budget
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
2.2) Geophysical logs
2.3) Construct 4 - 600 foot deep 2-inch monitoring wells
2.4) Drill 1 borehole and install a 2-inch monitorinq well to 500 feet
2.5) Drill 1 borehole and install a 2-inch monitoring well to 400 feet
2.6) Drill 1 borehole and install a 2-inch monitoring well to 300 feet
2.7) Drill 1 borehole and install a 2-inch monitoring well to 200 feet
2.8) Collect and classify samples
2.9) Review logs and finilize well design

2.10) Develop wells
2.1 1) Dispose of drilling fluids and cuttings
2.12) Install stove pipes and protective standards
2.13) GPS new well locations
3.1) Collection and permeability testing of sample cores

Budget Amount by Task
(Grant Share)

$104,400.00
$6,000.00

$66,800.00
$18,700.00
$16,200.00
$12,700.00
$7,700.00

$4,000.00
$4,000.00
$2,400.00

$7,000.00
3.2) Collection and analyze groundwater samples upon well completion
4.1) Submit quarterly progress reports to DWR
4.2) Submit final project summary to DWR

TOTALS $249,900.00

Total Billed To Date

$
$
$
$ 111,806.10
$ 10,000.00
$ 45,800.00
$ 38,250.00
$ 18,250.00
$ 10,500.00
$ 7,650.00
$
$
$ 9,050.00
$ 27,600.00
$ 8,300.00
$
$ 4,400.00
$
$
$
$ 291,606.10

Remaining
Balance

$
$
$
$ (7,406.10)
$ J4,000.00)
$ 21,000.00
$ (19,550.00)
$ (2,050.00)
$ 2,200.00
$ 50.00
$
$
$ 15,050.00)
$ (23,600.00)
$ (5,900.00)
$
$ 2,600.00
$
$
$
$ (41,706.10)

Table 6
Agency Cost Summary Sheet

Task No.and Description from Approved Budget
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
2.2) Geophysical logs
2.3) Construct 4 - 600 foot deep 2-inch monitoring wells
2.4) Drill 1 borehole and install a 2-inch monitorina well to 500 feet
2.5) Drill 1 borehole and install a 2-inch monitoring well to 400 feet
2.6) Drill 1 borehole and install a 2-inch monitoring well to 300 feel
2.7) Drill 1 borehole and install a 2-inch monitoring well to 200 feet
2.8) Collect and classify samples
2.9) Review logs and finilize well design

2.10) Develop wells
2.1 1) Dispose of drilling fluids and cuttings
2.12) Install stovejjjpes and protective standards
2.13) GPS new well locations
3.1) Collection and permeability testing of sample cores
3.2) Collection and analyze groundwater samples upon well complet
4.1 ̂ Submit quarterly progress reports to DWR
4.2) Submit final project summary to DWR

TOTALS

Budget Amount by Task

$3,184.00
$2,840.00
$8,400.00

$14,260.00

$4,900.00
$500.00
$500.00
$500.00
$500.00

$9,000.00
$1,120.00

$1,030.00
$120.00

$1 ,000.00
$1 ,224.00

$724.00
$1 ,200.00
$2,116.00

$53,118.00

Actual Costs
Accrued

$ 10,496.22
$ 3,052.12
$ 9,086.56
$ 72,057.26
$ 3,323.67
$ 21 ,594.52
$ 17,314.19
$ 8,782.45
$ 7,081.97
$ 8,876.46
$ 10,859.12
$ 3,732.43
$ 6,685.98
$ 1 ,864.42
$ 776.38
$ 1 ,253.46
$ 3,249.48
$ 864.25
$ 1,699.05
$ 2,495.90
$ 195,145.89

Difference

$ (7,312.22)
$ (212.12)
$ (686.56)
$ (57,797.26)
$ (3,323.67)
$ (16,694.52)
$ (16,814.19)
$ (8,282.45)
$ (6,581.97)
$ (8,376.46)
$ (1,859.12)
$ (2,612.43)
$ (6,685.98)
$ (834.42)
$ (656.38)
$ (253.46)
$ (2,025.48)
$ (140.25)
$ (499.05)
$ (379.90)
$ (142,027.89)



FIGURE 1: NILES CONE GROUNDWATER BASIN AND STUDY AREA
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FIGURE 2: ORIGINAL GROUND WATER MONITORING WELL LOCATIONS
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FIGURE 3: ACTUAL GROUNDWATER MONITORING WELL LOCATIONS

4S/2W-05G01 4F1
4S/2W-05G02 4D1
4S/2W-05G03 4D2
4S/2W-05G04 4C2
4S/2W-05G05 4C1

Northwest Niles Cone Monitoring Well Project Well Cluster

Northwest Niles Cone Monitoring Well Project Well

«— EBMUD Bayside Groundwater Project Location

VVvl Hayward Detachment

•—«" ACWD Niles Cone Boundary

A

A

A

DWR Groundwater Basins

Hayward Emergency Wells

ACWD Emergency Production Wells

ACWD Production Wellfield o

N

\N *&* E

! Miles



cw
c-c-

3 I
NORTH HEB 3

EL. 35

O-i

3/2-32H
EL 25

C H "E"
PRCXJ.NE700

ELS

C H TB" I
PROJ. SW 103'

EL. 5

CH 'U1

PROJ. SW 1400'
ELb

-100-

-200-

-300-

-400 H

1 -500-

-600-

-700-

-eoo-

-900-

-1000-1

TD882

SOUTH

TH1
ELS

SEE FIGURE 1 FOR LOCATION

; - -loo

- -2QD

- -300

- -400

r.

- -BOO

-800

- -700

- -600

- -900

- -1000
CAD RLE Gi/Projects/Alameda County Water Dretriet/01-1-MWXSECTION 3^Ldwg CFG FILE: LSCE2500.PCP_MRG DATE 10-14^2 9:31am

LUHDORFF & SCALMANINI
CONSULTING ENGINEERS

t\gong®\xsecfion 3-4^Kwti-soulh 3-4 fig 4.p®d

Figure 4
Geologic Cross Section North-South 3-4



1
NORTHWEST

3WUin HMD 1 DMT rLMIIN -^ 1 rvMNOM IVJIN Z.VJINL f*

ALAMED/

IPROJ-W PROJ.E P*°J
LL

W CREEK

34 R MWR MWS .5r WELL
OROLOMA ° PROJ.W WELL -B" WELL A(MAO.MA OROLOMA , HE?4 HEB3 AC

, MARINA MVyQ j i * f i I T

n * * t * A _J 1 _ * * f ,
0 I ' T '

- = S.

~ "*•*"
-200- j'^ -rrr

East Bay Plain
. Alluvium

0 -40°- .-"--V-r
N -^

^] *~Z : : ~"| "

^ *5>r .C_ J§ipI3iz**î ~-~ """""'" ^3'
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FIGURE 6: GENERALIZED GEOLOGIC CROSS SECTION LINES
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Figure 9, Original Schedule Northwest Miles Cone Groundwater Monitoring Well Project
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Figure 10, Actual Northwest Miles Cone Groundwater Monitoring Well Project Schedule
:Task Name 1 Duration * Start Finish [

Authorization to Proceed ~ Odays TrR O/i/64" ~ Fri To7i/04J"

Task 1-Pre construction Activities, 240 days Fri 10/1/04 Thu 9/1/05

Task 1.1-Finalize Boring Locations 7 days Fri 10/1/04 Mon 10/11/04

Task 1.2 Drilling Contract 60 days Tue 10/12/04 Mon 1/3/05

Task 1.3-Permitting Process 60 days Tue 10/12/04 Mon 1/3/05

Completion of pre-f/eld activities Odays Mon 1/3/05 Mon 1/3/05

Endangered Species Nesting Period 110 days Fri 4/1/05 Thu 9/1/05 6

Task 2-Drilling, Well Construction, and Development 115 days Fri 9/2/05 Thu 2/9/06

Task21-Drilling 4 boreholes to800feet 115days Fri 9/2/05 Thu2/9/067

Task 2.1 1-Boring 4 12 days Mon 12/20/04 Tue 1/4/05

Task 2.2.2-Boring 2 12 days Mon 11/14/05 Tue 11/29/05 2

Task 2.2 3-Boring 3 26days Tue 10/26/04 Tue 11/30/04

Task 2.2.4-Boring W 24 days Tue 12/13/05 Fri 1/13/06

Task 2.2-Geophysical Logs 1 day Mon 1/12/04 Mon 1/12/04

Task2.2.1-Boring4 1 day Wed 1/5/05 Wed 1/5/05 1

Task 2.2.2-Boring 2 1 day Wed 12/7/05 Wed 12/7/05

Task 2.2 3-Boring 3 1 day Thu 12/2/04 Thu 12/2/04

Task 2.2.4-Boring W 1 day Mon 1/16/06 Mon 1/16/06 1

Task 2 3-Construct 4 2-inch monitoring wells to 600 feet 1 day Mon 1/26/04 Mon 1/26/04

Task2.3.1-Boring4 4 days Mon 1/3/05 Thu 1/6/05

Task 2.3.2-Boring 2 4 days Thu 12/8/05 Tue 12/13/05 1

Task 2.3.3-Boring 3 8 days Mon 12/6/04 Wed 12/15/04

Task 2.3.4-Boring W 5 days Tue 1/17/06 Mon 1/23/06 1

Task 2.4-Drill and Construct a 2-inch well to 500 feet 10 days Tue 2/1/05 Mon 2/14/05

Task 2.5-Drill and Construct a 2-inch well to 400 feet 11 days Mon 2/14/05 Mon 2/28/05

Task 2.6-Drill and Construct a 2-inch well to 300 feet 6 days Mon 2/28/05 Mon 3/7/05

Task 2.7-Drill and Construct a 2-inch well to 200 feet 3 days Mon 3/7/05 Wed 3/9/05

Task 2.8 Collect and classify samples. Sites 3 and 4 68 days Tue 1/4/05 Thu 4/7/05

Collect and classify samples. Sites 2 and W 45 days Mon 11/14/05 Fri 1/13/06

Task 2.9- Review of logs and finalize well designs. Sites 3 and 4 52 days Thu 1/20/05 Fri 4/1/05

Review of logs and finalize well designs. Sites 2 and W 45 days Mon 11/14/05 Fri 1/13/06

Task 2.10-Develop monitoring wells. Site 3 and 4 8 days Thu 3/24/05 Mon 4/4/05

Develop monitoring wells, Sites 2 and W 4 days Wed 1/25/06 Mon 1/30/06

Task2.11-Disposeof Drilling fluids and cuttings. Sites 3 and 4 120 days Tue 10/19/04 Mon 4/4/05

Dispose of Drilling fluids and cuttings. Sites 2 and W 50 days Mon 11/14/05 Fri 1/20/06

Task 2.12-lnstall protective standards, Sites 3 and 4 14 days Mon 3/14/05 Thu 3/31/05

Install protective standards, Sites 2 and W 7 days Mon 1/23/06 Tue 1/31/06

Task213-GPS new well locations 1 day Mon 1/23/06 Mon 1/23/06

Completion of Field Activities Odays Tue 1/31/06 Tue 1/31/06

Task 3-Analytical Testing and Evaluation 334 days Tue 10/19/04 Fri 1/27/06

Task 3.1-Collection and geophysical testing of sample cores .Sites 3 and 4 115 days Tue 10/19/04 Mon 3/28/05

Collection and geophysical testing of sample cores . Sites 2 and W 45 days Mon 11/14/05 Fri 1/13/06

Task 3.2-Collection and testing of groundwater samples 5 days Mon 3/21/05 Fri 3/25/05

Collection and geophysical testing of groundwater samples from wells 2D2 5 days Mon 1/23/06 Fri 1/27/06

Task 4-Reporting 331 days Fri 1/7/05 Fri 4/14/06

Task 4.1-Quarterly Reporting 65 days Fri 1/7/05 Thu 4/7/05

Task 4.1.1 -Fourth Qt 2004 progress report Odays Fri 1/14/05 Fri 1/14/05

Task4.1.2-FirstQt2005 progress report Odays Fri4/15/05 Fri4/15/05

Task 4.1.2-SecondQt 2005 progress report Odays Fri7/15/05 Fri 7/15/05

Task4.1.2-ThirdQt2005 progress report Odays Fri 10/14/05 Fri 10/14/05

Task 4.1.1-Fourth Qt 2005 progress report Odays Fri 1/13/06 Fri 1/13/06

Task 4.2-Final Project Summary Report 112 days Thu 11/10/05 Fri 4/14/06

Project Completion Odays Fri4/14/06 Fri 4/14/06
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Appendix A
Permits



COUNTY OF ALAMEDA
PUBLIC WORKS AGENCY
399 Elmhurst Street • Hayward, CA 94544-1395
(510) 670-5480 November 2, 2005

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 permit 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.

JY:
Attachments:

Sincerely,

.ginger-Scientist
Resources Section

"To Serve and Preserve Our Community"



ALAMEDA COUNTY PUBLIC WORKS AGENCY

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

FAX (510)782-1939 www.acfcwcd.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 JTATS ep

CLIENT
Name
Address
City F;T -ISA- Zip

- WW f2.
V3"7

APPLICANT
Name 6»wA.-t-/

Address "
City

Fax ria-
Phone f^
Zip

-n t o
-HH ST t

TYPE OF PROJECT
Well Conslmction
Cathodic Protection

'erSugply

Geolechnical Investigation
General
CoDtamination
Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic
Municipal
Industrial

DRILLING METHOD:
CMuTRotary"^)

Cable

DRILLER'S NAME M Q

Replacement Domestic jj Ij
Irrigation '^/l
Other

Air Rotary Auger
Other

.1«jio'»> tm. i,jJ.-
DRILLER'S LICENSE NO..

WELL PROJECTS
Drill Hole Diameter.
Casing Diameter.
Surface Seal Depth / ft.

Maximum
Depth 2,°O ft.
Owner's Well Number.

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

STARTING DATE

COMPLETION 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 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 geotcchnical and contamination investigations.

I hereby agree to comply with all requirements of this permit and Alamcda County Ordinance No.

APPLICANT'S SIGNATURE "";j~ " *

PF

APPROVED.

73-68.

DATE_

<= PRINT NAME

DATE
T I

Rev.5-11-04

y



ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 J»m«s Yoo
FAX (510) 782-1939 www.acfcwcd.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 JTATg op

FOR OFFICE USE

CLIENT
Name AI *«
Address
City_£

(H-^-Phonc
Zip H T3"7

APPLICANT
Name

Address
City

Fax rio
_ Phone r

Zip 'xHS'3 7

TYPE OF PROJECT
Well Construction
Cathodic Protection

er Supply
.itorinEL?

Geotechnical Investigation
General
Contamination
Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic
Municipal Irrigation
Industrial Other

PRILLING METHOD:
CgTucl' RotarQ

Cable

DRILLER'S NAME.

Air Rotary
Other

Auger

ft l'*j

DRILLER'S LICENSE NO.

WELL PROJECTS
Drill Hole Diameter 8 in. Maximum
Casing Diameter 3- in. Depth ^O° ft.
Surface Seal Depth 31-~'-a ft- Owner's Well Number.

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

STARTING DATE ( Z- '{ A3 / O 7

COMPLETION DATE.

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 trcmie.
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.

I hereby agree to comply with all requirements of thisjermit and Alameda County Ordinance No.

APPLICANT'S SIGNATURE ^-^-^•"^t~^t^ -^H^XT^X - nATfV

PI "PRINT NAME 1> Rev.5-11-04

APPROVED.

73-68.

DATE



ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510)670-6633 James Yoo
FAX (510) 782-1939 www.acfcwcd.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 Z

FOR APPLICANT TO COMPLETE

LOCATION OF PROJECT JTATg op- CAcipo*.J.

FOR OFFICE USE

CLIENT
Name
Address
City

IH^i-Phone SVa-
Zip

1>if4- ̂ cT>

H T3 T

APPLICANT
Name *

Address
City

_Fax I
_Phone
_Zip_

- fe3Tl-l-7 t o
-HH7Z.

TYPE OF PROJECT
Well Construction
Cathodic Protection

'er Supply

Geotcchnical Investigation
General
Cootamination
Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic
Municipal
Industrial

DRILLING METHOD:
CWuS" Rotary"^)

Cable

DRILLER'S NAME ^

Replacement Domestic
Irrigation
Other

Air Rotary
Other

Auger

J)r * • * • ' " .X/c.

DRILLER'S LICENSE NO..

WELL PROJECTS
Drill Hole Diameter __S_
Casing Diameter, •*-
Surface Seal Depth 1.VD

Maximum
Depth SO "b ft.
Owner's Well Number.

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

STARTING DATE.

COMPLETION DATE. M

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 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^JJ-iequirejjjents_of thisjwrmit and Alameda County Ordinance No. 73-68.

APPLICANT'S SIGNATURE "=as=^~^:^^ ^ ~~\ DATE ^ i

Rev.5-11-04SPRINT NAME ~$>



ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo
FAX (510) 782-1939 www.acfcwcd.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 JTATB op

FOR OFFICE USE

PERMIT NUMBER.
WELL NUMBER
APN

CLIENT
Name ftl **
Address H3
City -r</V

RU X. Phone
Zip H V3 ~l

APPLICANT
Name t

Address 31 1. 4
City

tgr-4-
Fax ria- fey 1-1"?1.o

_ Phone
Zip

TYPE OF PROJECT
Well Construction
Cathodic Protection

•erSupply
.itorinei? -

Geotechnical Investieation
General
Contamination
Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic jj IA
Municipal Irrigation /^
Industrial Other.

DRILLING METHOD:
~otary~^)

Cable

DRILLER'S NAME

DRILLER'S LICENSE NO..

OD:
Air Rotary
Other

Auger

WELL PROJECTS
Drill Hole Diameter.
Casing Diameter
Surface Seal Depth _

Maximum
Depth 5"oD ft. . .
Owner's Well Number T.P I

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 feel 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.

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

STARTING DATE

COMPLETION DATE 1~L-I 1° IO 7
APPROVED. DATE

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

APPLICANT'S SIGNATURE —^ ~^^^~^^^~^~~] -DATE

PI "• PRINT NAME IX o *%<* lT^~Vo_, A.« Rev.5-11-04



AJLAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (5JO) 670-6633 James Yoo

FAX (510) 782-1939 WWW.acfcwcd.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 JTATB of

FOR OFFICE USE

CLIENT
Name
Address _
City. -TS.A-

B^X-Phone ffa-
Zip «=t H

-HW &Z.
V3 "7

APPLICANT
Name

Address JJsVL
City.

Fax 5*ia- ferl-l~7fco
_ Phone Snj-t.(.8-HH f i

Zip S-HTJ 7

TYPE OF PROJECT
Well Construction
Cathodic Protection

... -giSupply

Geotechnical Investigation
General
Contamination
Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic ji IA
Municipal Irrigation I"
Industrial Other.

DRILLING METHOD:
Cffiud Rotary^)

Cable

DRILLER'S NAME

DRILLER'S LICENSE NO..

OD:
Air Rotary
Other

Auger

WELL PROJECTS
Drill Hole Diameter.
Casing Diameter
Surface Seal Depth _

.in. Maximum
_in. Depth 4OO ft.
_ft. Owner's Well Number Tp

GEOTECHNICAL/CONTAMINATION PROJECTS
Number of Borings . Maximum
Hole Diameter in. Depth _ft

STARTING DATE 4
COMPLETION DATE.

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 rremie.

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

I hereby agree to comply with all requirements ofthjs permit and Alameda County Ordinance No.

APPLICANT'S SIGNATURE- ~^t^- " ŝSs**̂ **̂  DATE

PI ' PRINT NAME

APPROVED.

73-68.

DATE_

Rev.5-11-04



ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
399 ELMHU<RST ST. HAYWARD CA. 94544-1395
PHONE (510) 670-6633 James Yoo
FAX (510)782-1939 www.acfcwcd.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 JTATg op C

FOR OFFICE USE

_L CJf .

CLIENT
Name

APPLICANT
Name C».>A.-l/ tc> etj

Address
Cily

Fax 5~i o- feyi-f? t o
Phone .S^-fat g-HH 7 1
Zip •r.HS'3 7

TYPE OF PROJECT
Well Construction
Cathodic Protection

Geotechnical Investigation
General
Contamination
Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic
Municipal Irrigation
Industrial Other

DRILLING METHOD:

Cable

DRILLER'S NAME

Air Rotary
Other

Auger

DRILLER'S LICENSE NO..

WELL PROJECTS
Drill Hole Diameter.
Casing Diameter.
Surface Seal Depth 5T5~D

_ui.
_in.
_ft.

Maximum
Depth Ca.0t> ft.
Owner's Well Number _

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

STARTING DATE. ±1*4,
COMPLETION DATE HJ 11/0^

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 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 SlGNATUi^X-^^^^^^\--:?~>'\. PATE

PI' ' PRINT NAME "ESto.i^^C &crXi ^ ^ Rev.5-II-04



ALAMEDA COUNTY PUBLIC WORKS AGENCY

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

FAX (510) 782-1939 WWW.acfcwcd.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 op

FOR OFFICE USE

iiL3_
f.^\ CO l_»y-*t
>**-*./> J

CLIENT
Name
Address ^3 gg»5" CJ.~L-+J- Bl- i. Phone $"<o- Hg-
City Fn~~.*.+- _ "TSA Zip ^ H r3 T

APPLICANT
Name

Address
City

Fax TIP- fey|-l"7fco
_ Phone S"-a-{.lS-MM T Z.

Zip IHS-J 7

TYPE OF PROJECT
Well Construction
Cathodic Protection

terSupply
hitorine? -

Geotechnical Investigation
General
CoDtami nation
Well Destruction '

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic
Municipal Irrigation
Industrial Other

DRILLING METHOD:

Cable

DRILLER'S NAME.

Air Rotary
Other

Auger

DRILLER'S LICENSE NO..

WELL PROJECTS
Drill Hole Diameter,
Casing Diameter.
Surface Seal Depth S~5"O ft.

Maximum
Depth fcOp ft.
Owner's Well Number

GEOTECHNICAL/CONTAMINATION PROJECTS
Number of Bori ngs Maxi mum
Hole Diameter in. Depth ft.

STARTING DATE.

COMPLETION DATE. I I

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 rremie.
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 rremie.

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

E PRJNT NAME.

.DATE_

Rev.5-11-04



ALAMEDA COUNTY PUBLIC WORKS AGENCY

WATER RESOURCES SECTION
399 ELMHURST ST. HAYWARD CA. 94544-1395
PHONE (510)670-6633 James Yoo
FAX (510)782-1939 www.acfcwcd.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 JTftTB of C

FOR OFFICE USE

Lk*.

PERMIT NUMBER.
WELL NUMBER _
APN

CLIENT
Name
Address _
City.

fifty B^V-Phone Ttz>-
Zip H T3 "7

APPLICANT
Name

Address
City

Fax 3"iP- fey 1-1"? t, o
Phone 5~'-=
Zip IS

TYPE OF PROJECT
Well Construction
Cathodic Protection

Geotechnical Investigation
General
Contamination
Well Destruction

PROPOSED WATER SUPPLY WELL USE
New Domestic Replacement Domestic
Municipal Irrigation
Industrial Other.

DRILLING METHOD:
Cfflud Rotary^

Cable

DRILLER'S NAME

DRILLER'S LICENSE NO..

OD:
Air Rotary
Other

Auger

WELL PROJECTS
Drill Hole Diameter _
Casing Diameter.
Surface Seal Depth S~S"O ft.

Maximum
Depth faOO ft.
Owner's Well Number

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. GRO'UNDWATER MONITORING WELLS
INCLUDING PIEZOMETERS

1. Minimum surface seal thickness is two inches of
cement grout placed by tremie.

2.Minimum sea] 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.

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

STARTING DATE

COMPLETION DATE.
APPROVED.

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

DATE

APPLICANT'S SIGNATURE.

PI 'PRINT NAME ~I>

DATE_

Rev.5-11-04



DIRECTORS

|AMES G. GUNTHER
President

JUDY C. HUANG
Vice President

MARTIN L. KOLLER

ARTHUR LAMPERT

JOHN H. WEED

43885 SOUTH GRIMMER BOULEVARD • P.O. BOX 5110, FREMONT, CALIFORNIA 94537-5110

(510) 668-4200 • FAX (510) 770-1793 • WWW.aCwd.org
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PAUL PIRAINO

General Manager

ROBERT SHAVER
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

Welll

Location

Old
Alameda

Creek Levee
West

Aquifer

Newark

Anticipated
Chloride
(mg/L)
3600

Anticipated TDS
(mg/L)

7530
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Well 2

WellS

Well 4

Wei] 5

Well 6

Well 7

Well 8

Old
Alameda

Creek Levee
West
Old

Alameda
Creek Levee

West

Old
Alameda

Creek Levee
West
Old

Alameda
Creek Levee

West
Old

Alameda
Creek Levee

Center
Old

Alameda
Creek Levee

East
Intersection

of Eden
Landing
Road and

Arden Road

Centerville

Fremont

Deep

Deep 2

Deep 2

Deep 2"

Deep 2

25

25

120

90

90

-~v" 90

90

350

350 -••'-

570

470

470

470

470

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

Sincerely,

)ouglas T. Young, R.G
Hydrogeologist

dty/bk
attachments
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Appendix B
Access Agreements



State of California - The Resources Agency ARNOLD SCHWARZENECCFP G,

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
Groundwater Resources Manager
Alameda County Water District " SEP 2 2 2004
Post Office Box 5110
Fremont, CA 94537-5110 --

Dear Mr. Inn:

Letter of Agreement
Right of Entry, Eden Landing Ecological Reserve, Alameda County

Northwest Miles 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 cluster"along" the
south-eastern side of ELER known as Whale's Tail marsh, at the
mouth of Old 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 California's "Wiidlife 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. -The
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 t-r-uck; 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 80 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; construction̂ ..-.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 expires 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 Old 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 sensitive species or
habitats.

3. All 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. 0. Box 47,
Yountville, CA 94599. The names, phone numbers, cellular
phone numbers, and pager numbers of key personnel shall be
included in-this notification.

7. 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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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.

8. 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 material.

9. 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.

10. 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 aquatic life. Vehicles requiring refueling and/or
lubrication shall be removed from ELER to complete such
maintenance. . . . . . .

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

12. 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.

13. 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.

14. 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 aquatic 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 operator or any
party working under contract and all materials not required
shall be removed immediately.

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.

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 Biologist, at
(415) 454-8050.

Sincerely,

Robert W. Floerke
Regional Manager
Central Coast Region

Attachment

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

Alameda County Water District
(Signature)

(Print Name)

Date



State of California - T lesources Agency _A' SCHWARZENEGGER, Governor
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POST OFFICE BOX 47
YOUNTVILLE, CALIFORNIA 94599
(707) 944-5500

RECEIVE!
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A.C.W.D.
ENGINEERING DEPT.

October 5, 2005

Douglas T, Young, R.G.
Hydrologist
Aiameda 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
Aiameda 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 ikrause@dfg.ca.gov or
(415) 454-8050; or Mr. Carl Wilcox, Habitat Conservation Manager, at (707) 944-5525.

Sincerely,

<-T^*--«-e,

Robert WT Floerke
Regional Manager
Central Coast Region

Conserving California's 'WifdGfe Since 1870



DIRECTORS

MARTIN L. KOLLER
President

JUDY C. HUANG
Vice President

JAMES G. GUNTHER

ARTHUR LAMPERT

JOHN H. WEED

4388S SOUTH GRIMMER BOULEVARD • P.O. BOX 5110, FREMONT, CALIFORNIA 94537-5110

(510) 668-4200 • FAX (510) 770-1793 • WWW.acwd.org

MANAGEMENT

PAUL PIRAINO
General Manager

ROBERT SHAVER
Engineering Manager

. KARL B STINSON
Operations Manager

WILLIAM j. ZENONI
Finance and Administration Manager

November 17, 2005

Mr. Greg Shreeve
Manager

Water Pollution Control Facility
CityofHayward
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-term 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.

Sincerely,

Douglas T. Young, P.O.
Hydrogeologist

dty/bk
cc: Steven Inn, ACWD

Acknowledged and Agreed to by the City of Hayward by:

.
Greg ShreeveET"
Manager
City of Hayward
Water Pollution Control Facility

Date:



Appendix C
Storm Water Protection and Emergency

Response Plans



MAGG1ORA BROS. DRILLING, INC.
DRILLING CONTRACTORS - PUMP SALES & SERVICE

CALIFORNIA CONTRACTOR'S LICENSE NO. 249957
Corporate Office Tel: (831) 724-1338
595 Airport Blvd. 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 WATTLES.

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.

Corporate Office
595 Airport Blvd.
Watsonville, CA 95076

Date:

Project:

Submittal No.

Subject:

Spec. Sec.. Ref.:

Supplier:

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

SUBMITTAL TRANSMITTAL

10-01-04

NORTHWEST NILES CONE MONITORING WELLS

MBD1

SWPPP AND ERP PLANS

E-14.8

MAGGIORA BROS. DRILLING

Tel: (831)724-1338
Tel: (800) 728 1480
Fax: (831)724-3228

Contract Deviations(if any) :

To:

Submitted By:

Comments: PLAN ATTACHED.

ACWD. DOUG YOUNG

JIM PROOST



IVIAGGIORA BROS. DRILLING, INC.
DRILLING CONTRACTORS - PUMP SALES & SERVICE

CALIFORNIA CONTRACTOR'S LICENSE NO. 249957

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 I 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

] 'JPîA-OwA

Project Coordinator



MAGGIORA BROS. DRILLING, INC.
DRILLING CONTRACTORS - PUMP SALES & SERVICE

CALIFORNIA CONTRACTOR'S LICENSE NO. 249957
Corporate Office
595 Airport Blvd.
Watsonville, CA 95076

Tel: (831)724-1338
Tel: (800)728-1480
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.
!

INSPECT EQUIPMENT FOR LEAKS AT THE

BEGINNING OF EACH SHIFT.

IF LcAK IS NOTICED PLACE ABSORBENT PADS

AND DRIP PAN IF 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?

DID A SEMI-SIGNIFICANT SPILL OCCUR AND

WAS CONTAINED?

DIP * SIGNIFICANT SPILL OCCUR AND DID

A Nu i 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
Fremont, California 94537
Contact: Douglas Young
Telephone: (510) 668-4452

Alameda County Public Works
3.99 Elmhurst Street
Hayward, California 94544
Contact: James Yoo
IeJeBhonejJ510) 670-5588

State of California Fish and Game
P.O. Box 47
Yountville, California 94599
Contact: John Krause
Telephone: (415) 454-8050

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



ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING Objocth/os

Uinimtzt Distorted Anas

Stabilb* Disturbed Anas

Protect Slopes/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
elements of employee/subcontractor training from the individual source controls into a comprehensive training program
as part of a company's Storm Water Pollution Prevention Plan (SWPPP).

Tne specific employee/subcontractor training aspects of each of the source controls are highlighted in the individual fact
sheets. The 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
Employee/subcontractor training should be based on four objectives:

Promote a clear identification and understanding of the problem, including activities with the potential to pollute
storm 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 Illness and Injury Prevention Program'CnPP) (SB 198) (California
Code of Regulations Title 8, Section 3203), the Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard (29 CFR 1910.120X the Spill Prevention Control and Countermeasure (SPCQ Plan (40
CFR 112), and the Hazardous Materials Management Plan (Business Plan) (California Health and Safety Code,
Section 6.95).

• Businesses, particularly smaller ones that may not be regulated by Federal, 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 42) to train employee/subcontractors in proper and consistent
methods for disposal.

\

CA40

Construction Handbook March, 1993

M.5-39



ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING (continue)

Consider posting toe quick reference table around the job site or in the oo-site office trailer to reinforce training.
Train employee/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 Heading/
unloading and handling of materials.
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 oo-site
inspections.
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
a rc expected t o do on-site. . . .

Construction Handbook 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

• Requirements
Costs, including capital costs, and
operation and maintenance
(O&M) costs

Maintenance Oncluding
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' Forlome BMPs,"further
information is provided in additional sheets.

Contractor Activities

Construction Practices
CA1 Dewatering Operations
CA2 Paving Operations
.CA3 Structure Construction and

Painting

Material Management
CA10 Material Delivery and Storage
CA11 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 arc 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.
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Dewatering Operations

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

Definition and
Purpose

Appropriate
Applications

Limitations

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

These practices are implemented where groundwater or accumulated precipitation
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:

• Removal of uncontaminated groundwater.

• Removal of accumulated rainwater from work areas.

• Removing water from cofferdams or diversions.

• Site conditions will dictate design and use of dewatering operations.

• 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."

• 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.

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual
November 2000
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Dewatering Operations

Standards and
Specifications

Maintenance and
Inspection

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

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

• The flow chart shown in page 3 of this BMP shall be utilized to guide
dewatering operations. i

• Contractor shall notify the RE of planned discharges.

• The RE will coordinate monitoring and permit compliance.

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

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

• 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 treatment devices; these devices shall be designed
according to the respective BMPs.

• 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.

• Filter bags may be used for small-scale dewatering operations.

• Prior to completion ofperm.it application, notify the District Environmental
Unit to perform testing requirements and complete necessary paper work for
the permit.

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

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

(a/bans
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Dewatering Operations

Notify Construction Storm Water Coordinator
of proposed dewatering discharge.

Dewatering generaly prohibited, tf
dewatering operations are necessary

RWQCB must be contacted,
and an exemption from general

prohibition sought.

it RWQCB
tu&sian, Bel and Mad R

heds between SepU
d May 15th)?

s dewatering
regulated by separate perm

requirements?

Follow separate
permit procedures.

Determine pH, dissolved oxygen, lurbididty, total
suspended solids, BOD5 20C. COD and TOC.

possible to obtain permission
to discharge into sanitary sewer system?

Arrange to discharge dewatering
effluent into sanitary sewer.

Notify the RWQCB of proposed dewaterin
discharge and provide sampling results

Does
water have

an odor or discoloration other than
sediment or is there an oily sheen or foam on the surface?

Is the water toxic? Will the discharge cause the pH of the receiving
water to be raised above 6.5 or depressed below 6.5? Will the flow exceed

1% of the flow for the receiving water? Will the discharge continue
for more than A months and exceed 0.25 MGD?

Consult with the RWQCB as
to discharge requirements.

Is there
opportunity to dewaler
to an infiltration device?

Discharge to
infiltration device.

Discharge clear water to storm drain or off-sites waier visibly clear?

mplement sediment control treatment and discharge
treated water to storm drain or off-site

Report mentoring results per
RWQCB requirements.Accumulated Precipitation

Dewatering Decision Chart

Co/fauns
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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 implemented, whers paving, surfacing, resurfacing, or
Applications sawcutting, may pollute storm water runoff or discharge to the storm drain system

or watercourses.

Limitations

Standards and
Specifications

• Finer solids are not effectively removed by filtration systems.

H Paving opportunities may be limited during wet weather.

• Substances used to coat asphalt transport trucks and asphalt trucks and
asphalt spreading equipment shall not contain soap and shall be non-
foaming and non-toxic.

• 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 Management". . •

• 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 aisphalt must be disposed as approved by the Resident
Engineer (RE).

In/trans
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Vehicle and Equipment Cleaning NS-8

Maintenance and
Inspection

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
to 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 only when necessary

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.

The control measure shall be inspected at a rninimurn of once a week.

Monitor employees and subcontractors throughout the duration of the
construction project to ensure appropriate practices are being implemented.

Inspect sump regularly and remove liquids and sediment as needed or as
directed by the RE.

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual
November 2000
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Vehicle and Equipment Fueling NS-9

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

Definition and
Purpose

Appropriate
Applications

Limitations

Standards and
Specifications

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

These procedures are applied on all construction sites where vehicle and
equipment fueling takes place.

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

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

• Absorbent spill clean-up materials and spill kits shall be available in fueling
areas and on fueling trucks 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.

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

• 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.

la/trans
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Vehicle and Equipment Fueling

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 shall 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.

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual
November 2000

Vehicle and Equipment Fueling NS-9
2 of 2

M.5-13



Vehicle and Equipment Maintenance

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

Definition and
Purpose

Appropriate
Applications

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

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

Limitations None identified.

Standards and
Specifications

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

• All fueling tracks and fueling areas are required to have spill kits and/or use
other spill protection devices. i

• 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.

• 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 one 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

la/bans
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Vehicle and Equipment Maintenance NS-10

Maintenance and
Inspection

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.

Use off-site maintenance facilities whenever practical.

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

Properly dispose of used oils, fluids, lubricants and spill cleanup materials.

Do not dump fuels and lubricants onto the ground.

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

Properly dispose of or recycle used batteries.

Do not bury used tires.

Repair leaks of fluids and oil immediately.

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

Maintain waste fluid containers in leak proof condition.

Vehicle and equipment maintenance areas shall be inspected regularly.

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.

Inspect equipment for damaged hoses and leaky gaskets routinely. Repair
or replace as needed.

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual
November 2000

Vehicle and Equipment Maintenance NS-10
2 of 2

M.5-15



Material Delivery and Storage

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 in a
Pu rpose 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:

• Soil

• Pesticides and herbicides
I

• Fertilizers

• Detergents

• Plaster

• Petroleum products such as fuel, oil, and grease

• Asphalt and concrete components

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

• Concrete compounds

• 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.

Caltrans Storm Water Quality Handbooks
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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.

• Temporary storage area shall be located away from vehicular traffic.

• 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:

• 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
miniraum contact time of 72 hours.

• 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.

• 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.

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

• 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.

• 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.

• 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.

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual
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Material Delivery and Storage

• Stockpiles shall be protected in accordance with BMP WM-3, "Stockpile
Management". i

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

• Store materials indoors 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.

Sp/7/ Clean-up

• 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.

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

• Perimeter control:;, containment: structures, covers, and liners shall be
repaired or replaced as needed to maintain proper function.

• Inspect storage areas before and after rainfall events, and at least weekly
during other times;.

Caltrans Storm Water Quality Handbooks
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Material Use WM-2

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 for use of construction material in a manner
Purpose that minimizes or eliminates the discharge of these materials to the storm drain

system or to watercourses.

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

• Pesticides and herbicides

• Fertilizers

• Detergents

• Plaster

• Petroleum products such as fuel, oil, and grease

• Asphalt and other concrete components

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

• Concrete compounds

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

Limitations • Safer alternative building and construction products may not be available or
suitable in every instance.

tb/irans
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Material Use

Standards and
Specifications

Maintenance and
Inspections

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

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

• Do not remove the original product label, it contains important safety and
disposal information. Use the entire product before disposing of the
container. i

• Mix paint indoors, or in a containment 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 i
recycled, as hazardous waste.

• For water-based paint, clean brushes 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.

H Use recycled and less hazardous products when practical. Recycle residual
paints, solvents, non-treated lumber, and other materials. •

• 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 materials on-site when practical.

• Do not over-apply fertilizers and pesticides. Prepare only the amount
needed. Strictly follow the recommended usage instructions. Apply i
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.

• Application of herbicides and pesticides shall be performed by a licensed
applicator.

• Contractors are required to complete the "Report of Chemical Spray Forms"
when spraying herbicides and pesticides.

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

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

• Spot check employees and subcontractors monthly throughout the job to
ensure appropriate practices are being employed.

Gilirans
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Spill Prevention and Control WM-41

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

Definition and
Purpose

These are procedures and practices implemented to prevent and control spills in a
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 stabilizers/binders

M Dust Palliatives

• Herbicides

• Growth inhibitors

• Fertilizers

• Deicing/anti-icing chemicals

• Fuels

• Lubricants

• 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.

Caltrans Storm Water Quality Handbooks
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Spill Prevention and Control

Limitations

Standards and
Specifications

This BMP only applies to spills caused by the contractor.

Procedures and practices presented in this BMP are general. Contractor
shall identity appropriate practices for the specific materials used or stored
on-site. '

To the extent that it doesn't compromise clean up activities, spills shall be
covered and protected 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 from spills and leaks.

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

Establish a continuing education, program to indoctrinate new employees.

Co/trans
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Spill Prevention and Control WM-4

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

Clean up and Storage Procedures

m 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 immediately:

1. Notify the proj ect 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. Dig up and properly dispose of
contaminated soil.

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

Caltrans Storm Water Quality Handbooks
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Spill Prevention and Control

• Significant/Hazardous Spills

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

1. Notify the RE immediately and follow up with a written report.

2. 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 phone;
numbers at the construction site. ;

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

4. For spills of federal importable 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.

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

6. 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.

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

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

• Update spill prevention and control plans and stock appropriate clean-up
materials whenever changes occur in the types of chemicals on site.

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Spill Prevention and Control WM-4
November 2000 4 of 4

M.5-24



Solid Waste Management

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

Definition and
Purpose

Appropriate
Applications

Limitations

Standards and
Specifications

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

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

Solid wastes include but are not limited to:

• 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.

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

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

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

Education

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

• 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

m 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 generated 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 and
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

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.

• 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.

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

• Plan for additional containers during the demolition phase of construction.

• Plan for more frequent pickup during the demolition phase of construction.

• Designate on-site waste storage areas and obtain approval of the RE.

• Segregate potentially hazardous waste from non-hazardous construction site
waste.

• 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.

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

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

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

• Police site for litter and debris.

Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual Solid Waste Management WM-5
November 2000 3 of 3

M.5-27



Hazardous Waste Management WM-6

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

Definition and
Purpose

Appropriate
Applications

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

• This best management practice (BMP) applies to all construction projects.

• Hazardous waste management practices are implemented on construction
projects that generate waste from the use of:

Petroleum Products,

Concrete Curing Compounds,

Palliatives,

Septic Wastes,

Stains,

Wood Preservatives,

Asphalt Products,;

Pesticides,

Acids, '

Paints,

Solvents,

Roofing Tar, or

Limitations

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

Nothing in this BMP relieves the Contractor from responsibility for
compliance with federal, state, and local laws regarding storage, handling,
transportation, and disposal of ha2,ardous wastes.

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.

fa/irons
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Hazardous Waste Management

Standards and Education
Specifications

• Educate employees and subcontractors on hazardous waste storage and
disposal procedures.

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

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

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

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

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

• 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.

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

• 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-6J

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

• Drums shall not be overfilled and wastes shall not be mixed.

• 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.

• Ensure that hazardous waste collection containers are conveniently located.

• Designate hazardous waste storage areas on site away from storm drains or
watercourses and awEiy from moving vehicles and equipment to prevent
accidental spills.

• Minimize production or generation of hazardous materials and hazardous
waste on the job site.

' • Use containment berrns in fueling and maintenance areas and where the
potential for spills is high.

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

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

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

• Place hazardous wasts containers in secondary containment.

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

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

• Do not mix wastes.
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Hazardous Waste Management WM-6

Maintenance and
Inspection

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).

• 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.

• 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.

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

• 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.

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

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

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

• The WPCM shall monitor on-site hazardous waste storage and disposal
procedures.

• 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.

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

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

(hftruns
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Hazardous Waste Management

The National Response Center, at (800) 424-8802, shall be notified of spills
of Federal reportable quantities in conformance with the requirements in 40
CFR parts 110, 117, and 302.

Copy of Bill of Laden and disposal receipts shall be provided to the RE!

Co/trans
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Concrete Waste Management

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 that are implemented to minimize or eliminate
Purpose the discharge of concrete waste materials to the storm drain system or to

watercourses.

Appropriate • Concrete waste management practices are implemented on construction
Applications 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 washed 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.

Cn/imns
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Concrete Waste Management

Concrete Slurry Wastes

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

• 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 Specifications
or placed in a temporary concrete washout facility.

• Disposal of hardened PCC and AC waste shall be in conformance with
Section 15-3.02 of die Standard Specifications. '•.

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

• Below grade concrete washout facilities are typical. Above grade facilities
are used if excavation is not practical.

• 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-cutting
locations to capture and. contain slurry runoff.

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

• 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 Facility, Transit Truck
Washout Procedures

• 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

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

tnftrans
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Concrete Waste Management

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. \

Maintenance and • The Contractor's Water Pollution Control Manager (WPCM) shall monitor
Inspection 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 concrete 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.
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Sanitary/Septic Waste Management

ss

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

Definition and
Purpose

Appropriate
Applications

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

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

Limitations Not applicable.

Standards and
Specifications

Education

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

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

• 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
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Sanitary/Septic Waste Management WM-9

Maintenance and
Inspection

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, city,
county, and sewer district requirements.

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

Properly connect temporary sanitary facilities that discharge to the sanitary
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
on site sanitary/septic waste storage and disposal procedures at least :

weekly.

Co/irons
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BMP: DUST CONTROLS Objectives

(^Housekeeping Pnctic*£>

Contain Wasto

Control Internal Erosion

GENERAL DESCRIPTION
Dust cootrol measures are used to stabilize soil from wind erosion, and reduce dust
generated by construction activities.

SUITABLE APPLICATIONS
• Clearing and grading activities.
• Construction vehicle traffic on unpaved roads.
• Drilling and blasting activities.
• Sediment tracking onto paved roads.
• Soil and debris storage piles.
• Batch drop from front end loaders.
• Areas with unstabilized soiL
• Final grading/site stabilization usually is sufficient to control post-construction dust

sources.
INSTALLATION/APPLICATION CRITERIA

1* Schedule construction activities to mmimizB exposed area (See ESC 1).
• Quickly stabilize exposed soils nsing vegetation, mulching, spray-on adhesives,

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.
• ' DirertnwstcxiostrDCtion traffic to stabilized roadways within the project site (See ESC

23).

REQUIREMENTS
• Maintenance

Most dust control measures require frequent, often daily, attention.
• Cost

Installation costs for water/chemical dust suppression are low, bat annual costs
may be quite high since these measures are effective for only a few hours to a few
days.

LIMITATIONS
Watering prevents dust only for a short period and should be applied daily (or more
often) to be effective.
Overwatering may cause erosion.
Oil should not be used for dust control because the oil may migrate into drainageway
and/or seep into the soil
Certain chcmicalry-trcaled subgrades may maVr. soil water repeHant, increasing runoff.

Targeted Pollutants

• Sediment

O Nutrients

Q Toxk Materials

Q Oil & Grease '.

O Floatable Materials

O Other Construction
Waste

Significant Impact

Unknown Impact

Implementation
Requirements

O Capitol Costs

Q OSM Costs

Q Maintenance

O Training .

O Suitability for
Slopes >5%

High O Low

€SC21

Best
Mana
Practices
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Additional Information — Dust controls

California's mediterranean climate, with short wet seasons and long hot dry seasons, allow the soils to thoroughly dry
out. During these dry seasons, construction activities are at meir rx^ and dhturbance and exposed areas arc increas-
ingly subject to wind erosion, sediment tracking and dust generated by construction equipment.

Dust control, as a BMP, is a practice that is already in place for many construction activities. Los Angeles, the North
Coast and Sacramento, among others have enacted dust, control ordinances for construction activities that cause dust to 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 to inhalable paniculate matter less than 10 microns
(PM-10). 90% of these small particles are considered to 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 regulations and/or standards. Sections 10,17 and 18 of
CalTrans' Standard Specifications provide detailed provisions for dust control practices. "

Many local agencies require dust control in order to comply 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
implemented as requirements for dust control from contractors:
• Construction ft Grading Permits: Require provisions for dust control plans;
• Opacity Emission Limits: Enforce compliance with California air pollution control laws;
• Increase overall enforcement activities: Priority given to cases involving citizen complaints; •
• Maintain Field Application Records: Require records of dust control measures from contractor:
• Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into SWPPP.

Dust Control Practices
Dust control BMP's generally stabilize exposed surfaces and minimirc activities that suspend or track dust particles.
Table ESC21.1 shows which Dust Control BMPs apply to site conditions which cause dust For heavily traveled and
disturbed areas, wet suppression (watering), chemical dust suppression, gravel or asphalt surfacing, temporary gravel
construction 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, limiting on-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 for controlling dust from construction sites can also be implemented
as BMPs for storm water pollution prevention. Those BMPs include:
• Pave, vegetate, or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
• Provide covers for haul tnx±stranspc»tmg materials that coistribute to dust.
• Provide for wet aiprraginn <y rtvtnir-al stahiBrarif ̂  nf Mpiwd «nil<L

• Provide for rapid clean-up of sediments deposited on paved roads. Furnish stabilized construction road entrances
and vehicle wash down areas.

• Stabilize unpaved haul roads, parking and staging areas. Reduce speed and trips on unpaved roads.
• Implement dust control measures for material stockpiles.
• Prevent drainage of sediment laden storm water onto paved surfaces.
• Stabilize abandoned construction sites using vegetation or cherMcal stabilization methods,
• Limit the amount of areas disturbed by clearing and earth moving operations by scheduling these activities in phases.

For the chemical stabilization, there are many-products. available fy fh"*nira g .gravp) roadways and stock-
piles. The types of chemicals available and recommendations for their use are tabulated in Table ESC 212, Commonly
Used Chemicals for Dost Control
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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)

T,imitations
Oil treated subgrades should not be used because the oil may migrate into drainageways and/or seep into the soil.
Chemically treated subgrades may make the soil water repeflant, interfering with longHenn infiltration, and the
vegetation/rc-vegctation of the site. Some chemical dust suppressants may be subject to freezing and may contain
solvents and should be handled properly. - , •- •
Asphalt, as a mulch tack or chemical mulch, requires a 24 boor curing time to avoid adherence to equipment, worker
shoes, etc. Application should be limited because asphalt surfacing may eventually migrate into the drainage
system,

• In compacted areas, watering and other liquid dust control measures may wash sediment or other constituents into
the drainage system.

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

(^aliforaia Air PoUutioa C^trdl^ws, California Air Resonrces Board, 1992.

CalTrans, Standard Specifications, Sections 10, "Dust Control**; 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 Hydrogen Sulfide, (California Air Resources Board, April 1991.

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

USDA Soil Conservation Service, "Guides for Erosion and Sediment Control".

ESC21

Construction Handbook March, 1993

M.6-3



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 drain 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
Applications

Limitations

Where ponding will not encroach into highway traffic.

Where sediment laden surface runoff may enter an inlet.

Where disturbed drainage areas have not yet been permanently stabilized.

Where the drainage area is 0.4 ha (1 ac) or less.

Appropriate during wet and snow-melt seasons.

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.

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..

Frequent maintenance is required.

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".
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Storm Drain Inlet Protection

Standards and
Specifications

Maintenance and
Inspection

• Filter fabric fence inlet protection appropriate in open areas is subject to
sheet flow and for flows not exceeding 0.014 m3/s (0.5 cfs).

• Sandbag barriers for inlet protection are applicable when sheet flows or
concentrated flows exceed 0.014 m3/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.

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

Methods and Installation

m 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 underneath the inlet
grate since the collected sediment may fall into the drain inlet when the
fabric is removed or replaced.

• 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 m3/ha (67 ydVac) 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".

General

• 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.

• Remove all inlet protection devices within thirty days after the site is
stabilized, or when the inlet protection is no longer needed.

Caftrunf
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Storm Drain Inlet Protection

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 1 - 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 conforrnance with the Standard Specifications.

• Type 2 - Excavated Drop Inlet Sediment Trap

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

• 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 in conformance with the Standard Specifications.

Caltrans Storm Water Quality Handbooks
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Storm Drain Inlet Protection

-Geotext i le Blonket

-Drain inlet Y
-Silt Fence per SC-01

- • . .";':•" /^T~

600 m ±

I ii

i -^%/

SECTION A-A

>

1A

Sheet flow

Less than
0.4 ha (1 ac)

;

r

A
Drain inlet

r-A '. , , . , —

__

t t ~T
>. .

-150 mm Min
overlap at ends
of silt fence.

-Geotext i le B l a n k e t

-Silt Fence per SC —01

PLAN

PI PROTECTION TYPE 1
NOT TO SCALE

NOTES:

1. For use in areas where grading has been completed and final soil' stabilization
and seeding are pending.

2. Mot applicable in paved areas.
3. Mot applicable wi th concentrated f lows.

Caftmnf
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Storm Drain Inlet Protection

,'— Stabi l ize area and
qrade uniformly
around perimeter

Mote:
Remove sediment
before reaching
one-third full.

S e c t i o n A — A

Silt fence Per SO-01

300 mm Min
600 mm Max

f low

Concentrated-

A

Sheet flow

r

r

! 1
i p

I \
i_

__!=

1

1

_^ .

„--

-Rock filter(use if flow
is concentrated)

'-E!dge of
sediment trap

_-—Drain inlet

A_AJ
Geotext i le
Blanket

-—Silt fence Per SC-01

Plan

PI PROTECTION TYPE 2
MOT TO SCALE

Notes
1. For use in cleared and grubbed and in graded areas.
2. Shape basin so that longest inflow area faces longest length of trap.
3. For concentrated flows, shape basin in 2:1 ratio with length oriented

towards direction of f low.
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Storm Drain Inlet Protection

Pavement

ipilkvav, 1—bag high .Sandbags
2 —bags high

TYPICAL PROTECTION FOR INLET ON SUMP

Spillway, 1—bog high banclbags
2-bags high

TYPICAL PROTECTION FOR INLET ON GRADE

NOTES:
1. Intended for short—term use.
2. Use to inhibit non—storm water flow.
3. Allow for proper maintenance and cleanup.
4. Bags must be removed after adjacent operation is completed
5. Not applicable in areas with high silts and clays without filter fabric.

Co/irons
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BMP: STRAW BALE BARRIERS
Objectives

Housekeeping Practice

Contain Waste

Minimize Disturbed Areas

Stabilize Disturbed Areas

Protect Sltjpes/Channels

(^ControlSite Perimeter̂ )

<Con/ro/ Internal Eros/37£>

GENERAL DEFINITION
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, creating a pond
behind the barrier where sedimentation occurs.

SUITABLE APPLICATIONS
• Along the perimeter of the site.
• Along streams and channels.
• Across swales with small catchments.
• Around temporary spoil areas.
• Below other small, cleared areas.

INSTALLATION/APPLICATION CRITERIA
Use primarily in areas where sheet or rill flow occurs.
No more than 1/4 acre per 100 feet of barrier should drain to the barrier.
Install along a level contour.
Place in a 4-inch deep trench.
Backfill and compact the excavated soil on the upstream face of tie barrier.
Secure each bale with two stakes.
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.

REQUIREMENTS
• Maintenance

Inspect weekly and after each rain.
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
Straw bale barriers are not to be used for extended jseriods of time because they tend to
rot and fall apart
Suitable only for sheet flow on slopes of 2% or flatter.

• 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
streams.
Bale bindings of jute or cotton not recommended.

Targeted Pollutants

9 Sediment

O Nutrients

O Toxic Materials

O Oil & Grease

O Floatable Materials

O Other Construction
Waste

• Likely to Havf
Significant Impact

O Prob*tjk Low or
Unknown Impact

Implementation
Requirements

• Capital Costs

9 O&M Costs

0 Maintenance

O Training

O Su'rtibil'rty for
Slopes >5%

• High O Low

ESC51

Best'
Management
PractU^
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BMP: STRAW BALE BARRIERS (Continue)

Straw bale barriers have not been as effective as expected due to improper use. These barriers have 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.

ESC51
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Additional Information — Straw Bale Barrier

A straw bale barrier consists of a series of secured anchored 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 concentrations 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 sheel. flow of
runoff. ;

[nstnllation/Anoli cation
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

12:1. 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 runoff 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 laid 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 Control Manual for Construction Sites, Rood Control District of Maricopa
County, Arizona, September 1992.

"Draft - Sedimentation and Erosion Control, An Inventoiy of Current Practices", U.S.E.P.A., April, 1990.

"Environmental Criteria Manual", City of Austin, Texas.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Jun 1981.

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

Storm water 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 Tahoe Region, Volume II, Handbook of Management Practices;, Tahoe
Regional Planning Agency - November 1988.

ESC51
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Additional Information — Straw Bale Barrier

FLOW

COMPACTED BACKFILL
4" VERTICAL FACE

PROMOTES ON SITE SEDIMENTATION
BY CREATING A TEMPORARY POND.

BEDDING DETAIL

ANGLE FIRST STAKE TOWAR
PREVIOUSLY LAID BALE

BACKFILL

BOUND BALES PLACED
ON CONTOUR

2 2~x2~ STAKES 1 1/2' TO 2'
IN GROUND. DRIVE STAKES FLUSH
WITH BALES.

•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 DETAIL

STRAW BALE BARRIERS
ESC51
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BMP: SAND BAG BARRIER
Objectives

Housekeeping Practices

Contain Waste

Minimize Disturbed Areas

Stabilize Disturbed Areas

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 toe of a cleared slope.
• 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

0 Sediment

O Nutrients

O Toxic Materials

O Oil A Grease

O Floatable Materials

O Other Construction
Waste

• UketytoHtve
Significant Impact

O Probtbb Low or
Unknown Impact

Implementation
Requirements

• Capital Costs

O O&M Costs

O Maintenance

O Training

Q Suitability for
Slopes >5%

\ • High Q Low

ESC52
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Additional Information — Sand Bag Barrier

Suitable Annlicatinns
Sand bag benns may be used during construction activities in stream beds and utility construction in channels, temporary
channel crossing for construction equipment, etc. Sand bag benns may also be installed parallel to roadway construc-
tion. Sand bag benns 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 stream channels.
• Barriers for utility trenches or other construction in a stream channel.
• At temporary channel crossings.
• May be used on a slope where straw bales and silt fences are not appropriate.
• As a diversion 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.

Installation/Application
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 benn* the following criteria should be observed:

• Drainage Area - Up to five (5) acres.
• Height of Berm -18 inches minimum height, 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 the Lake Tahoe Region, Volume n, Handbook of Management
Practices, Tahoe Regional Planning Agency - November 1988.

ESC52
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Additional Information — Sand Bag Barrier

18" MIN.

6" MIN
DIAMETER ROCK

CROSS-SECTION

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

L-12"

-4" PVC PIPE FOR DRAINAGE
DEPENDING ON FIELD CONDITIONS

24" MIN

FRONT VIEW

SAND BAG BERM-.

ESC52
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Appendix D
Boring Logs
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Well Completion Diagrams



















































Appendix E
Well Development Logs



MONITORING WELL SAMPLING RECORD
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Appendix F
Groundwater Sample

Chain-of-Custody Records
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Appendix G
Permeability Laboratory

Reports



Sample Depth Hydraulic Conductivity (K) @ 20°C
(cm/sec)

Water Content
Dry Density (pcf)

3D2 223.0 170E-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* 19.4 108
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
•esult.

K L E I N F E L D E R

Project No.: 52972 & 51267

Hydraulic Conductivity Test Data
(ASTM D5084)

ACDW Lab Testing

Plate
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Test Type: FALLING HEAD

Hydraulic Conductivity (K) @ 20 ° C (cm/sec)

Saturation Method: BACKPRESSURE

Symbol D
Diameter (mm) 62.43 61.44 61.57

Height (mm) 54.58 90.17 64.24

Moisture Content (%) 23.6 25.5 17.2

Dry Density (pcf) 103 88 116

Void Ratio

Saturation (%)

Consol. Pressure (psi) 4.00 4.00 4.00

Water Content (%) 23.8 28.4 17.7

Dry Density (pcf) 103 86 115

Void Ratio

Saturation (%)

Permeability (cm/sec) 1.7E-07 1.0E-OB 1.3E-08

Sample Source: 3D2 @ 223.0' 3D2 @ 450.5' 3D2@ 470.0'

Classification: Olive Brown Silty Clay Mottled Olive Brown Clay Olive Brown Clay

Specimen Type:

K L E I N F E L D E R

PROJECT NO. 51267

PERMEABILITY TEST DATA

ACDW Lab Testing

PLATE
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Tesf Type: FALLING HEAD

10'7 10"6 0.00001

Hydraulic Conductivity (K) @ 20 ° C (cm/sec)
Saturation Method: BACKPRESSURE

0.0001

Symbol D
Diameter (mm) 61.34

Height (mm) 72.49

Moisture Content (%) 16.5

Dry Density (pcf) 118

Void Ratio

Saturation (%)

Consol. Pressure (psi) 4.00

Water Content (%) 13.1

Dry Density (pcf) 122

Void Ratio

Saturation (%)

Permeability (cm/sec) 2.1E-09

Sample Source: 3D2 @ 630.0'

Classification: Olive Brown Clay

Specimen Type:

K L E I N F E L D E R

PROJECT NO. 51267

PERMEABILITY TEST DATA

ACDW Lab Testing

PLATE
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90

80
10's 10- 10'7 10" 0.00001 0.0001

Test Type: FALLING HEAD
Hydraulic Conductivity (K) @ 20 ° C (cm/sec)

Saturation Method: BACKPRESSURE

Symbol D
Diameter (mm) 61.52 61.90 49.05

Height (mm) 91.90 75.51 76.96

Moisture Content (%) 18.2 17.3 19.4

Dry Density (pcf) 113 113 108

Void Ratio

Saturation (%)

Consol. Pressure (psi) 85.00 65.00 77.00

Water Content (%) 17.2 249.0 22.7

Dry Density (pcf) 113 38 105

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 @ 592.51

Classification:
Olive Brown Clay Olive Brown Clay Olive Brown Clay

Specimen Type:

K L E i N F E L D E R

PROJECT NO. 52972

PERMEABILITY TEST DATA

ACDW Lab Testing

PLATE
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SIGNET

March 15,2006

REPORT NO: 05G265

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

STL NO.: 0018092
PO NO.: 36409 OS

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,
SIGNIELTESTING LABORATORIES, INC.

"TtrtefaSlavin-ftodSkl

Geotechnical Laborato^ Manager

PMH/kv

cc: ALAMEDA COUNTY WATER DISTRICT/MR. DOUG YOUNG
* FILE COPY*

p:\geotech\old geotechVeports 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



Testing Labs, Inc.

PROJECT:
REQUESTED BY:

STL

Q

DATE RECEIVED:
DATE DUE:

DATE COMPLETED:

SAMRIiE-lD

Client's P.O. #:
Client's Project #:
Client's Project Name:

'y/'/ex

313*74

Lab Use ONLY
Test Description Work To Be Performed Remarks |Code| | QTY [| Price [ Subtotal

INDEX TESTS
Moisture
Moisture/Density "U" Type
Moisture/Density Piston
Moisture/Density Shelby/Pitcher
Liquid & Plastic Limits (Dry)
Liquid & Plastic Limits (Wet)
% passing #200 sieve
Sieve (from 1/2" to #200)
Sieve (from 1" to #200)
Sieve (from 2" to #200)
Sieve plus Hydrometer
Specific Gravity
Organic Content
Visual Classification
Pinhole

2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235

COMPACTION TESTS
Standard Proctor 4" mold
Standard Proctor 6" mold
Modified Proctor 4" mold
Modified Proctor 6" mold
Single Point 4" mold
Single Point 6" mold
Calif. Impact test (Calif 21 6)
Relative Density (0.1 cu. ft.)

2237
2238
2239
2240
2241
2242
2243
2244

HYDRAULIC CONDUCTIVITY
Rigid wall
Constant head (spec ht. ~ 1")
Falling head (spec ht. - 1")
Additional stress level
Remold test specimen

2246
2247
2248
2249

Flexible wall
Sandy soil
Clayey soil
Additional stress level
Remold test specimen
Compatability

2250
2251
2252
2253
2254

\

CONSOLIDATION PROPERTIES
Consolidation (1 cycle, 1 time rate)
Additional Time-Rate curve

2256
2257

II |
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ŝ

I
 
3

1
 -3

OO2<D

DLUCO8*°1< oc
en LLI
O

 co
CD 

LUI
CQLI
>JJ

£

CDCOni_QLI
>L

I

LLI

<Q

QLU
QLUXOLUtr

COQU
J
Ic/3OLUCC



o•oo

•3
'3

) 
a
iljn

|O
A

M
O

|.j

(N

C
T
>

 O
) 

O
} 0

) 
0
)

9
9

9
9

9
UJ 

UJ 
LLJ LLJ LLJ

f- c- co in in
•<-; in 

co in 
•*

r-̂
 C

D
' m

 in 
m

r--; Tt oi 
oii oq

co co co in 
in

C
O

 
C

O
 

C
O

 
C

O
 

C
O

•* t^
 o

 o
 o

h
^
 

0
0

 
h
*- 

C
O

 C
O

O5 cj) o) o) O)
o

 o
 o

 c>
 o

co co
en T- CD

CD•̂
>

co co
co in

 
•*

o
 i-

 o
 o

 o
q
 p

 p
 q

 q
cs ci cl o

 c>

T-; in 
oq m

 CN
co r«̂

 in 
•*!•' co'

r-- 
co 

CD co CD
C

O
 

C
O

 
C

O
 

C
O

 
C

O

CD T- in 
oq in

••* co" ^
 

in
 •*

f- 
r-- 

CD
 CD

 CD
C

O
 

C
O

 
C

O
 

C
O

 
C

O

LUC
O
pC

D
'

(DCO

10
)

O

o i
•S o

C
O

 
C

O
 1

^
 

O
 

C
O

00IT
-; 

00 
C

N
J 00

d 
W

 ci T
^ o

8a«
 

5

o
 o

 o
 o

 o
N

. co oqi in 
co

c
i <

\i c
>

 6
 
o

V
)

111
CO

 
. 

. O
 

C
S

I 
C

O
 

O
 

C
O

 S
C

D
 
"
«
t
 

T
t
 
C

O
 

T
-
 
T

-
 

O
 

?

mI s-°°.
0

o
 o

 o
 o

 o
cq co r-; co in
C

J
 
C

N
 C

) O
 

O

CO
"o

•n 
I"

O
 

O
3

m
 
o

 co
CM

 
00

 
C

M
 

>
Q

 
•* ?

g
 S

CM 
in

 
r- 

O

co
co o

 r«-
o
 m

C
N
o

0
 
T

-
0

0
N

- 
C

O
 |>

^ 
C

M
 
K

j

S
t
i

*
 
*
 
£
"
 t/5

^
T

r

col

C
D
 
T
f 

C
M

 
-«

t C
O

 
T
- 

i-

II 
II 

II 
II 

II 
II 

II 
II 

II 
II 

II

|
 £
 |
 |
 
1
 |

 'S
 "
|
 I

 '1
 |

3
 

a
>

<
i-

S
«

§
!£

g

C
O

O
CO
Q

ooCOCDQ
.

'a
.

CO0
)

oC
M

C
OO
)

LU 
£

O'•c<uC
O

Q

p
 p

 p
 p

 p
m

 co' in
 cb

 oi
•^ 

co o> co co
C

O
 

C
O

 
O

>
 

T
j- 

T
f

T- m
 i- 

T
- T

-

0)co>
W



Permeabilty Test

Client :
Project Name : frj^}

Project Number:
Boring Number:

Sample Number :
Depth (ft) :

SigC =
Date tested : |3-

Tested by : "p
Visual Classification : /O\

GDAIL MU3

Lab No. OC0&2.(&T^

TOP
7^

t) ̂ 2.

» 5
psf psi

^A l̂

Tube Type : 2" x 6" <^2'43 x £^2.87" x 36"
2.43" x 20" (circle one)

^^^1Sample conditionsx»x^OndTsturbe>fcKo'' Remolded

Specimen Wt (gm)
Specimen Ht (in)

Dia (in) - top
- mid
-bot

Dish #

Before
Test

(020,

Wet soil + dish (gm)

Dry soil + dish (gm)
Wt. of dish (gm)

After
Test Trimming

Length of Tube/^

r 'M

CELL NO.

'Jt

STATION NUMBER

VP-SG,

BOTTOM

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

Signet Testing Labs
Computerized By_ Checked



Client:.
Project-
Boring No..
Classification:

Cell No.

Sample No.

Laboratory Test Data
Lab No.

Job no.: £<?37</
Depth.

t
Applied Pressure (psi)

Type of test: V^x-w-x SigC =

Burette Readings (c.c.) STATION NO. PP—

Date Time Cell
Back
(bot.)

Back
(top) Cell Head Tail P.W.P.

(psi)
Chg. in
P.W.P.

Chg. in
Cell P.

"B"
Value

Notes

£L. .O

LO
o I.Q

lo\5.^ 10 1,0
/- 2-

42. Ho HO
So A? 3,\
'rO 2&

70
•v"

o.
si ff

t&'il-- /,

\7«Z-
1-5 /L' -7V, o

/?,

Draft computerized by_



SIGNET
'lasting Labs

March 15,2006

REPORT NO: 06G001

REPORT TO: ALAMEDA COUNTY WATER DISTRICT
MR. DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA 94538

STL NO.:
PO NO.:

0018092
36409 OS

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,
SIGblELJESTING LABORATORIES, INC.

Patricia 'Slavin-HUdgh

Geotechnical Laboratory "Manager

PMH/kv

cc: ALAMEDA COUNTY WATER DISTRICT/MR. DOUG YOUNG
* FILE COPY*

p:\geotech\2006 geotech lab reports\0018092\0018092.004.doc PM: PATRICIA HODGKINS

3121 Diablo Avenue • Hayward, CA 94545 • (510) 887-8484 • Fax: (510) 783-4295



Testing Labs, Inc. O(jy <£i OO 1

PROJECT: AdU^ £>

REQUESTED BY: YV^Q Qtn

SAMPLfE i;rX /r yj

Test Description

(3

STL NO.: no i %O9,3

>-nA

o

Work To Be Performed

DATE RECEIVED:
DATE DUE:

DATE COMPLETED:

Client's P.O. #:

tZ-J-O-t}^

^ —/o -&&
3 Iff^o^

Client's Project #: ~2, <={ 3 «7 Lf
Client's -Project Name,, .... , /) .

A/UJ *):]<> ̂  C,** Mid Pn.'&al-

Remarks |Code|

i |
I Lab Use ONLY

QTY || Price | Subtotal
INDEX TESTS
Moisture
Moisture/Density "U" Type
Moisture/Density Piston
Moisture/Density Shelby/Pitcher
Liquid & Plastic Limits (Dry)
Liquid & Plastic Limits (Wet)
% passing #200 sieve
Sieve (from 1/2" to #200)
Sieve (from 1" to #200)
Sieve (from 2" to #200)
Sieve plus Hydrometer
Specific Gravity
Organic Content
Visual Classification
Pinhole

2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235

COMPACTION TESTS
Standard Proctor 4" mold
Standard Proctor 6" mold
Modified Proctor 4" mold
Modified Proctor 6" mold
Single Point 4" mold
Single Point 6" mold
Calif. Impact test (Calif 21 6)
Relative Density (0.1 cu. ft.)

2237
2238
2239
2240
2241
2242
2243
2244

HYDRAULIC CONDUCTIVITY
Rigid wall
Constant head (spec ht. ~ 1")
Falling head (spec ht. ~ 1")
Additional stress level
Remold test specimen

2246
2247
2248
2249

Flexible wall
Sandy soil
Clayey soil
Additional stress level
Remold test specimen
Compatability

2250
2251
2252
2253
2254

I

CONSOLIDATION PROPERTIES
Consolidation (1 cycle, 1 time rate)
Additional Time-Rate curve

2256
2257

II ||
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Client
Project Name

Project Number
Boring Number

Sample Number
Depth (ft)

SigC =
Date tested :

Tested by :
Visual Classification :

Permeabilty Test

^r f^. iA*4__ M ak --•** *•

Lab No.

\ (*£ &r» TOP

psf psi

Tube Type : 2" x 6" (g43_xJ7 2.87" x 36"
2.43" x 20" (circle one)

Sample conditions : IjndistyjSed or Remolded

Specimen Wt (gm) =
Specimen Ht (in) =

Dia (in) - top =
- mid =
- bot =

Dish # =
Wet soil + dish (gmj =
Dry soil + dish (gm) =

Wt. of dish (gm) =

(circle one)

Before
Test

5Y*.^Z^-

3. 1 1 s
LSI ,

Z.1>(* s

Z^ -x

After
Test

K
ftliC* /

-73o.3-7,

2^.3q

Trimming

f

L

i

Length of Tube_

CELL NO.

STATION NUMBER

BOTTOM"

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

Signet Testing Labs
Computerized By_

OtL
Checked by_



Laboratory Test Data
Client: A/-. *
Project:
Boring No. **~
Classification:

Cell No.

Lab No

Sample No._
Job no.:

Depth..

Applied Pressure (psi) Burette Readings (c.c.) STATION NO. 67

Date Time Cell
Back
(bot.)

Back
(top)

Cell Head Tail
P.W.P.

(psi)
Chg. in
P.W.P.

Chg. in
Cell P.

"B"
Value

Notes

A"? o O •o

t Q o- 6,$"

1000 / / ** >'Y

|Q (0 /Y-l /. l X4/
IB to -.9

Mo 2.X
/I/O 2- i fQ

2-1
/ /

HO "735 VI ISo

7V? HI
3- 5-

/

MJ 9. (7 3,5 19-

> o
\t> 00 70. Q

1-XH r. r 6?.$"

H6

Draft computerized by_



SIGNET
Testing Labs

March 15, 2006

REPORT NO: 06G018

REPORT TO: ALAMEDA COUNTY WATER DISTRICT
MR. DOUG YOUNG
43885 SOUTH GRIMMER BOULEVARD
FREMONT, CA 94538

STL NO.: 0018092
PO NO.: 36409 OS

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,
LABORATORIES, INC.

Geotechnical Laboratory wlanager

PMH/kv

cc: ALAMEDA COUNTY WATER DISTRICT/MR. DOUG YOUNG
* FILE COPY'

p:\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
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Testing Labs, Inc.

PROJECT:
REQUESTED BY: a .i o i\ r\

DATE RECEIVED:
DATE DUE:

DATE COMPLETED:

Client's P.O. #:
Client's Project #:

lient's Project Name:

Lab Use ONLY
Test Description Work To Be Performed Remarks |Code| | QTY || Price | Subtotal

INDEX TESTS
Moisture
Moisture/Density "U" Type
Moisture/Density Piston
Moisture/Density Shelby/Pitcher
Liquid & Plastic Limits (Dry)
Liquid & Plastic Limits (Wet)
% passing #200 sieve
Sieve (from 1/2" to #200)
Sieve (from 1" to #200)
Sieve (from 2" to #200)
Sieve plus Hydrometer
Specific Gravity
Organic Content
Visual Classification
Pinhole

2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235

COMPACTION TESTS
Standard Proctor 4" mold
Standard Proctor 6" mold
Modified Proctor 4" mold
Modified Proctor 6" mold
Single Point 4" mold
Single Point 6" mold
Calif. Impact test (Calif 2 16)
Relative Density (0.1 cu. ft.)

2237
2238
2239
2240
2241
2242
2243
2244

HYDRAULIC CONDUCTIVITY
Rigid wall
Constant head (spec ht. ~ 1")
Falling head (spec ht. - 1")
Additional stress level
Remold test specimen

2246
2247
2248
2249

Flexible wall
Sandy soil
Clayey soil
Additional stress level
Remold test specimen
Compatability

2250
2251
2252
2253
2254

\

CONSOLIDATION PROPERTIES
Consolidation (1 cycle, 1 time rate)
Additional Time-Rate curve
I Inlrtarl-Dal^oH f\ir*\c*

\

2256
2257

I ^-^*. I

II
(I

I II
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Permeabilty Test
Lab

Client
Project Name

Project Number
Boring Number

Sample Number
Depth (ft)

SigC =
Date tested

Tested by
Visual Classification

>Uu; A* TOP

4 V<
psf 2-0 psi

/. $&-

-v^ £/

^
Tube Type : 2" x 6" ^SxjS" 2.87" x 36"

2.43" x 20" (circle one)

Sample conditions : '̂hdlsty^d or Remolded
(circle one)

^f<*.30 6— Specimen Wt (gm) =
Specimen Ht (in) =

Dia (in) - top =
- mid =
-bot =

Dish # =
Wet soil + dish (gm) =
Dry soil + dish (gm) =

Wt. of dish (gm) =

Before
Test

l̂ t ?f
y. 5 11 s
t <<3
2-«/3

2--Y3

After
Test

Y
7£o, 4*1-
/^Jl,,^

^r'-*?( -r**

Trimming

X"

Length of Tube

if sample was 2.43"

CELL NO.

STATION NUMBER

BOTTOM

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

Signet Testing Labs
Computerized By_ Checked by_



Client: AL
Project:
Boring No. t^Ot*
Classification:
Cell No. 1C

Laboratory Test Data
Lab

Sample No.
Job no.:

Depth..

Applied Pressure (psi) Burette Readings (c.c.) STATION NO.

Date Time Cell
Back
(bot.)

Back
(top)

Cell Head Tail
P.W.P.

(psi)
Chg. in
P.W.P.

Chg. in
Cell P.

"B"
Value

Notes

O

too O tf.O o.S*
D

/o
/o /o 55 /

/ 7 2. r

WO

l- -750 -To-1 /O «

Ct

2-2*

55 72 ,0

tffr

•75* 47-5
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