ATTACHMENT C

OPERATION AND MAINTENANCE MANUAL FOR SVE SYSTEM

Manual Revised April 2013
(submitted May 16, 2013)









OPERATION AND MAINTENANCE MANUAL

TABLE OF CONTENTS

1. INTRODUCTION .......ceiiciiiisiisinssseenirsnmnessnsresssnssssssnsust sestamssssnsssstsnssnennsnmssssnsssnsasassnnsss 1
1.1 Background and General System Description .........ccccoeeveeniienieeeiienienree e 1

1.2 Key Project ContactS......c..cieviieiiiiiii ittt s e s ree s en e s sare e ereenees 1

1.3 Contaminants Of CONCEIM.........ccoiiieiiieiiineer e s et see e see e st e e et ane e eneennaeeeas 2

1.4  SVE System COMPONENES ....ccoicciiiiiceiiiee ettt seveeete s e e ersras e esannne e e sstae s senneeesenreeans 2

2. EQUIPMENT DESCRIPTION .......coiiiiiienicniiinnesessns i st e msmssssseninssnssssmsssssns nssnssssneses 4
2.1 EqUIpMeNnt COMPOUNG........ccooiiiimiiieiiiieiiie ettt reee e s ie st ere e sirs s irs e s s s ses e ssabasbasbarseaaens 4

2.2 Wells, Vaults, and Laterals ..o e e 4

2.3 Well SGS Condensate SUMP ....cociiviiiiiiiiriiiriiriereiierce e s sreseeaesseeseeassvesssssssnssssssssses 5

2.4 Common Battery ArTay .......ocoooeeiiiciieeiieir e ccccerite e s e et eeer e e e s nne e e e enaes 5

2.5 SVE-1 Equipment Skid and Auxiliary Solar Panel Array ..........cocccoeneinieec e 6
2.5.1 Condensate SeParator...........ccicciiiiiieei e e cree e e s e e e e earane e 6

2.5.2 Extraction Blower, Motor, and Belt Drive.......cccoove i 6

2.5.3  S0Iar Panel ArraysS........ccocvecreeiiimieece et ittt e sr e nrn e 7

2.5.4 Control Panel and Electrical SyStem ..........ccccoiviiiniiniiie e e 7

2.6 SVE-2 EQUIPMENT SKId....c.oiiieieiiiiiiiiriieereetereeeceeseere e e e e earsees e s e s s e asseas s essennnsansses 9
2.6.1 Condensate Separator..........c.cccueiiieeiiiirecire e s 9

2.6.2 Extraction Blower, Motor, and Belt Drive........cc.ocoevveiiiiiiiiieeeeee e, 10

2.6.3 AirInlet and Filter....... oo 10

2.6.4  Solar Panel ArraysS........eeeeeeiiiiiieiiiinrce e e et s 10

2.6.5 Control Panel and Electrical System ..........cccoeinvemicciineiniiiceeeeeee, 11

2.7 GAC Adsorbers and Piping / Hose CONNECIONS........c..ccceviieierenniciinie e 12

3. OPERATION PROCEDURES.........ccccoieuimerininnncn s sisn s s ss s csans s s ssnsssnssnnnass 13
3.1 Operating Strategy - ..cccveeeeveee et e s 13

3.2 GAC Adsorber Lead-Lag Configuration .............ccccceeiveiininiiiiee e 14

3.3 Normal Start-up of SVE UNItS ......cviiiieeiiiieiienice e 14

3.4 Shutdown of SVE UNItS ...cueveeiiieiiieeiiiee et ree e s s e snrn e e e 15

3.5 Normal Operation of SVE UNitS .......oocuiriiiiiiiiii e 15
3.5.1  Solar Power Production and Control............cceceeeiiecvinniiciiieescreeeseee e 16

3.5.2 Battery Array Charging / Discharging and Voltage Control..............ccccoeennee. 17

3.5.3 Blower Motor CONIOl........cvvceieeiieiiieeei e e sttt r e e e e s e e ereae s 19

4. ROUTINE MAINTENANCE PROCEDURES........c.ccoovomiriiinisssnnsss s cnnsssssasnsssessesssnenes 21
4.1 Routine Inspection and MaintenancCe...........ccccoveiiiiiin e 21
4.1.1 Weekly Inspections and Maintenance...............ocoeeouiieeeienn e 21

4.1.2 Quarterly Inspections and Maintenance.............cccccoeeeiriieiniiciie e, 22

4.2 GAC Adsorbers MaintenancCe..........ccceurerieeiiiiii e 22

4.3 Soil Gas Condensate Management.........ccccccoiiiiiiiienn e e 23

4.4  Solar Array AdIUSIMENT ..o 24
4.4.1 Spring AdJUSIMENT .....ooeeiiiii e 24

4.4.2 Fall AdUSIMENT.....cooiiiiiiie e s s 24

5. SITE HEALTH AND SAFETY ...ccocccmririnseinniinssssmmssssies s ssses s sssssessssssssnsssnessesnnssessnns 25
ST T 173 (o7 | U PURUUOUPRTRN 25

5.2 BlOWEE BEIt DFVES ....cviiiiieeieiiniiieer ettt ste e e e s ar e s e e s eanaeeeeeaas 25

5.3 Biological Hazards.........cccooviiiiiiiiiiiiciiii e e e 26







OPERATION AND MAINTENANCE MANUAL

1. INTRODUCTION

This Operations and Maintenance (O&M) Manual is intended to act as a guide for the operation
and maintenance of the solar-powered soil vapor extraction (SVE) system installed at the Page-
Trowbridge Ranch Landfill (PTRL) in Pinal County, Arizona (Attachment A, Drawing 1). The
SVE system is located between landfill units A and B at the PTRL (Attachment A, Drawing 2).

The purpose of this document is to provide operating personnel with the basic knowledge
necessary to start, operate, troubleshoot, and maintain the SVE system and identify the
sampling activities necessary to evaluate system performance. This document is based on
Revision 2 of the O&M Manual originally prepared by Hydro Geo Chem, Inc. (HGC), which
outlines O&M procedures based on conditions at the time of report preparation, after the system
was in operation for 12 months. Revisions made by AMEC Environment & Infrastructure, Inc. in
this document include: updating the air permit status in Section 1.1, adding detail regarding
extraction well construction in Section 2.2, revising the SVE operating strategy in Section 3.1,
removing photoionization detection (PID) monitoring from the operating procedure in Section 6,
adding a new Section 6.3 on operational parameters for the SVE system, and revising reporting
requirements in Section 8.

Operation of a treatment system is an evolving process. The user should evaluate the
document for errors, make corrections, and suggest improvements or modifications to operating
procedures or performance monitoring descriptions included herein. This document should be
reviewed periodically for changes and modified in accordance with the findings of that review.

1.1 Background and General System Description

The SVE system consists of two, solar-powered, positive displacement blower units (SVE-1 and
SVE-2) connected to associated SVE wells. SVE-1 is designed to extract soil gas from Well
SGS (Soil Gas Shallow) at a rate of 85 standard cubic feet per minute (scfm). SVE-2 is
designed to extract soil gas from Well SGD (Soil Gas Deep) at a design rate of 40 scfm, or the
flow can be reversed to inject air into this well at 40 scfm. The extracted soil gas streams from
the two SVE units are combined at a total design rate of 125 scfm when SVE-2 is in extraction
mode. The extracted soil gas stream is then passed through two granular activated carbon
(GAC) adsorbers in series for removal of VOCs prior to atmospheric discharge.

Based on influent concentrations measured from 2010 through 2011, the rated capacity of the
blowers, and the maximum hours of operation per day, the remediation system does not exceed
the 5.5 pound per day or the one ton per year potential to emit permit threshold limit (Pinal
County Rule 1-1-140). An air quality permit for this system is therefore not required based on
the current system configuration and influent concentrations. During the operation of the SVE
system, the VOC concentrations and extraction rates will continue to be used to verify that an
air quality permit is not required.

1.2 Key Project Contacts

Key project contacts for the SVE system O&M are presented in Table 1 with their affiliation,
role, telephone, and e-mail contacts.
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An additional ¥2-inch PVC soil-vapor monitoring probe, SGD-DP (or SGD-2), is located just west
of Well SGD within a separate borehole with soil gas monitoring enabled via a slotted screen
interval occurring at 330 to 350 feet bgs (sand filter pack extends from 325 to 355 feet bgs).

Both extraction well heads, with sampling ports and connected lateral lines with isolation ball
valves (BV-1 and BV-2), are enclosed within traffic-rated vaults made of composite materials.
The vault lids can be lifted with a lid hook hanging on the pipe support rack adjacent to the GAC
adsorbers.

From the SVE well heads, the respective lateral lines extend below grade to their respective
SVE system skids (Attachment A, Drawing 2). The lateral line from Well SGS is sloped
downward at a minimum of one percent to the condensate sump (Section 2.3), both from the
well head and skid. Any condensed soil gas moisture within this 4-inch lateral line should flow
by gravity into the sump for subsequent removal on a periodic basis. From SVE-2, the
respective lateral line slopes approximately one percent toward the well to permit drainage of
condensate back to the well. Within each pipe trench previously advanced for lateral line
installation, a 12-gauge tracer wire exists above the pipeline for pipeline location purposes,
should nearby excavation be necessary in the future (Attachment A, Drawing 4).

2.3 Well SGS Condensate Sump

A condensate sump, consisting of a 55-gallon drum, is installed at the low point in the 4-inch
lateral line from Well SGS to SVE-1 (Attachment A, Drawing 4). As indicated on Detail 4,
condensate enters the top of the sump through a bulkhead fitting from a low-point branch tee
within the 4-inch lateral line. Another bulkhead fitting on the top of the sump provides access
from the surface through a 2-inch PVC standpipe or riser stub. Upon removing a 2-inch
threaded plug from the end of this standpipe, the condensate level within the sump can be
measured, and the condensate removed by a bailer or a suitable pump.

2.4 Common Battery Array

The solar arrays and associated control panels of SVE-1 and SVE-2 are connected to a
common battery array located between the two skids. The battery array consists of sixteen, 6-
volt, AGM, 224 AH batteries manufactured by Concorde Battery Corporation. The batteries are
connected as four parallel sets of four batteries in series for 24 VDC service at a combined
electrical storage capacity of 896 AH. This electrical storage capacity serves as an electrical
energy buffer between the fluctuating rate of solar power production and the nearly constant
rate of DC power draw by the vacuum blower motors. The battery array receives solar power
simultaneously from both charge controllers. Electrical power is discharged from the battery
array to SVE-1 and SVE-2, upon demand, for blower operation.

The load controllers are programmed to 1) allow battery array charging from the charge
controllers without blower operation when the battery voltage decreases to 24.2 volts and 2)
limit further battery array charging (or overcharging) when the battery voltage increases to 27.2
volts. The battery rest voltages when fully charged and fully discharged (100% and 0% states-
of-charge) are 26.5 and 22.8 volts, respectively. The above programming is intended to
maintain the battery state-of-charge above 65% (minimum rest voltage of 25.2 volts) and the
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depth-of-discharge above 50%, resulting in at least 1000 charge/discharge life cycles at one
cycle per day.

2.5 SVE-1 Equipment Skid and Auxiliary Solar Panel Array

As depicted on Drawings E-2A and 3 (Attachment A), the SVE-1 equipment skid features a
condensate separator, vacuum blower and motor with associated belt drive, interconnecting
PVC piping, instruments, control panel, and 8-panel PV array mounted to an overhead support
rack. An auxiliary, pole-mounted, 4-panel PV array is provided near the SVE-1 skid. SVE-1 is
interconnected to Well SGS and the GAC absorbers (Section 2.7) via field-limit piping
connection points located on the north side of the skid.

2.5.1 Condensate Separator

The condensate separator or “knockout tank” (KO-1) removes any free aqueous condensate
from the extracted soil gas stream not collected in the condensate sump (usually from October
through April) prior to this gas stream passing through the SVE-1 vacuum blower and
downstream equipment. KO-1 consists of a vertical, cylindrical steel vessel with tangential inlet
and top center outlet. The lateral line from Well SGS extends above grade and enters this
vessel at the tangential inlet for removal of any entrained soil gas moisture (mist) by centrifugal
forces and impingement against the vessel sidewall. A pressure gauge (0 to 30 inches water
column (WC) vacuum) is provided on this inlet riser pipe for monitoring vacuum pressure at this
point. The top outlet piping conveys the moist soil gas stream, less the free moisture, to the inlet
port of the vacuum blower.

Any aqueous condensate that impinges against the sidewall of KO-1 falls to the bottom of and
accumulates in this vessel. A clear plastic sight gauge is provided on the side of KO-1 for
inspection of liquid level. Within this site gauge, a high level switch (LSH-1) is installed for
automatic shut down of the vacuum blower. Should the liquid level within KO-1 reach a
maximum operating level, LSH-1 would actuate to prevent water from being drawn into the
outlet pipe and potentially damaging the blower. While SVE-1 is down for routine maintenance,
condensate is removed from KO-1 by opening a drain valve at the bottom of the vessel (see
Section 4.3).

2.5.2 Extraction Blower, Motor, and Belt Drive

The extraction blower, PDB-1, consists of a Dresser-Roots Model URAI 42 rotary-lobe type,
positive displacement blower. PDB-1 serves as the prime mover for the extraction of soil gas
from Well SGS at an extraction rate of 85 scfm and subsequent conveyance through the GAC
adsorbers (Section 2.7). The blower is dual-belt driven from a 2-hp Dayton motor (M-1) using
120 VAC power from the Magnum RD3924 DC-to-AC Inverter which uses 24 VDC power from
the common battery array (Section 2.4) and solar power system (Sections 2.5.3 and 2.6.4).
Manufacturer’s specifications for the motor and blower are provided in Attachment C. The motor
is thermally protected; if the motor exceeds the temperature rating, the motor will need to be
manually reset.

Within the 2-inch diameter inlet pipe to the blower, an averaging Pitot tube (FE-1) is installed for
local indication of soil gas flow rate by an associated Dwyer Magnehelic® flow velocity indicator
(FM-1) located on the side of the control panel. Alternatively, the differential pressure across the
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Pitot tube may be measured directly from the interconnecting tubing to FM-1, along with the
discrete line pressure, for calculation of flow rate using the Pitot tube equation.

At the inlet and discharge ports of the blower, branch valve ports are provided for periodic gas
pressure measurements directly across the blower for calculation of brake horsepower draw by
gas compression.

2.5.3 Solar Panel Arrays

An 8-panel PV array is mounted above the SVE-1 skid, consisting of seven 185-watt Sharp ®
single-crystal silicon PV panels and one 170-watt Sharp polycrystalline silicon PV panel.
Additionally, an auxiliary PV array, consisting of four 175-watt BP Solar polycrystalline silicon
nitride PV panels, is mounted to a support rack and pole located adjacent to SVE-1. The tilt
angle on both PV arrays can be periodically adjusted (twice per year) for proper alignment of
the arrays relative to the azimuth of the sun. Tilt angle adjustment is accomplished by reworking
the guy wires that extend from the support racks to concrete anchors.

Collectively, the 8-panel and 4-panel arrays (24 VDC nominal output per panel) are cabled
together as six sets of two panels in series for nominal 48 VDC solar power output to control
panel CP-1. The positive cable from each panel set extends to a 10 amp circuit breaker within
CP-1. The negative cable from each panel set extends to a common negative bus bar within
CP-1.

2.5.4 Control Panel and Electrical System

Control panel CP-1, mounted on the north side of SVE-1, contains the electrical controls and
circuitry necessary to deliver solar (direct current) power from the six-set PV array to the
common battery array (Section 2.4) and the DC-to-AC inverter which provides power to the
blower motor (M-1).

The six 10-amp circuit breakers for the positive cables of the PV array are connected to a
common bus bar. The positive cable from this bus bar is routed through a main disconnect
switch (mounted on the side of CP-1) and then to the charge controller.

The Outback FLEXmax 80 charge controller (SC-1) is state-of-the-art relative to the control of
solar power from the PV array to the common battery array and blower motor. The Outback
charge controller has a digital display screen with a menu of settings and display options for the
various operating parameters. On the PV array side, the controller features Maximum Power
Point Tracking (MPPT) capability, which automatically and continually extracts the optimum or
maximum DC power output from the nominal 48-volt PV array. On the charge side, the
controller transmits up to 97.5% of the solar power to the common battery array and blower
motor at the required voltage (nominal 24-volts) while increasing (more than doubling) the
current at the reduced voltage, thereby eliminating any electrical power loss resulting from a
loss of voltage through the controlier. The voltage output from the controller is programmed for
battery array charging in three modes: bulk, absorb, and float. In bulk mode, the output power
(voltage and current) is maximized for quick recharging of the batteries. If and when the charge
voltage reaches a programmed set-point value, the absorb mode begins for a programmed
duration, which may be extended by the controller if the charge voltage is not maintained at or
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above the programmed set-point value. If and when the absorb mode ends, the float mode
begins. During the float mode, the charge voltage is programmed at a lower set-point value that
matches the battery array voltage at 100% state-of-charge or fully charged state. Considering
the variable solar power input to the controller during the day and the operation of the blower
motor, the actual voltage output to the battery array and blower motor will be generally less than
the programmed voltage set-points for bulk and absorb modes.

From the charge controller, the positive cable passes through an 80-amp circuit breaker and
then splits to the blower motor start circuit, including the Magnum RD3924 3900 watt 24 VDC
to120 VAC inverter and common battery array (Section 2.4) after passing through the main
disconnect switch. The blower motor start circuit features an “On/Off” selector switch (HS-1)
located on the face of CP-1 for enabling blower operation. Downstream of this switch, the start
circuit passes through normally-closed, high level switch LSH-1; the positive side of the load
controller (LC-1), and then through the control side of a solenoid relay (SS-1) to the negative
side of the common battery array. At the load side of SS-1, a positive cable from the charge
controller and common battery array passes through SS-1, followed by a 30-amp fuse, the load
controller, and to the blower motor. Upon switching HS-1 to the “On” position, the blower motor
start circuit becomes energized to the load controller, unless this leg of the circuit is opened by
a high level condition (LSH-1 actuated). When the battery array voltage increases to a set-point
value programmed within the load controller, the load controller will close an internal switch,
thereby closing the blower motor start circuit to energize relay SS-1, which closes the DC power
circuit to the DC-to-AC inverter and blower motor. When the battery array voltage decreases to
a set-point value programmed within the load controller, the load controller will open the internal
switch to de-energize the blower motor start circuit. Switching HS-1 to the “Off" position will
disable SS-1, thereby also disabling DC power to the blower motor. Power from the PV and
battery arrays can be interrupted by moving the main disconnect switch (KS-1) to the “Off”
position.

The load controller (LC-1), consisting of a Morning Star Tri-Star 60 Solar System Controller,
senses the battery array voltage at the battery array. This controller functions only as a high and
low voltage switch for proper operation of the battery array and blower motor as described
above.

The inverter is a Magnum 3924, 3900 watt, 24 VDC-to-120 VAC inverter capable of handling 30
amps continuous and a 93% efficiency rating. The inverter has the ability to handle 1
millisecond of surge current at 150 amps AC, and 100 milliseconds of surge current at 90 amps
AC in order to handle the start-up current draw of the motor. The inverter is housed in a
separate box to protect it from the elements. The box, previously used to house the batteries in
the initial electrical configuration, has been retrofitted with air vents allowing for airflow to cool
the inverter. The inverter features a modified sine wave output, remote control port, and thermal
protection.

The inverter operating parameters are set with the Magnum ME-RC remote control. The remote
control is located in CP-1, and is connected to the inverter via a standard phone cable. This
remote control is used to set the low battery cut-out which is presently set to ensure that the
load controller shuts off the motor as opposed to the inverter shutting of the motor. Other
parameters that can be set by the remote control are necessary only if the inverter is also being
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used to charge the batteries. Since the battery charging is controlled by the FLEXmax 80
charge controller, these settings do not need to be changed. The remote control is also used to
determine system status and fault mode messages via the LCD screen. This last feature is
useful to determine what caused the inverter to shut off if it is found in such a state upon arrival
at the site for maintenance. Possible conditions that may cause the inverter to shut off include:

1. Exceeding the temperature rating of the internal components. The inverter does include
thermal protection and the inverter should restart once the unit has cooled down;

2. Exceeding the current ratings of the inverter. If the current overload condition occurs for
less than 3 seconds, the inverter will restart. If the current overload lasts for more than
10 seconds, the unit will shut down and the inverter will need to be restarted manually;

3. Exceeding the internal field effect transistor’s (FET) safe operating condition. If this
occurs then the system will require a manual restart;

4. Unknown fault: if this message is displayed, then technical support will need to be
contacted.

CP-1 is also equipped with an hour meter to better facilitate monitoring of system performance.
The hour meter is connected to the motor circuit and energized when the blower motor is in
operation. The amperage drawn by the 2 hp 120 VAC motor is monitored via the use of a multi-
meter with an ammeter probe.

2.6 SVE-2 Equipment Skid

The SVE-2 equipment skid features a condensate separator, vacuum blower and motor with
associated belt drive, interconnecting PVC piping, instruments, control panel, and 8-panel PV
array mounted to an overhead support rack (Drawings E-2A and 3 [Attachment A]). An auxiliary,
pole-mounted, 4-panel PV array is provided near to the SVE-2 skid. SVE-2 is interconnected to
Well SGD and the GAC adsorbers (Section 2.7) via field-limit piping connection points located
on the north side of the skid.

2.6.1 Condensate Separator

The condensate separator or “knockout tank” (KO-2) removes any free aqueous condensate
from the extracted soil gas stream or ambient air prior to this gas stream passing through the
SVE-2 vacuum blower and downstream equipment. KO-2 consists of a vertical, cylindrical steel
vessel with tangential inlet and top center outlet. The lateral line from Well SGD extends above
grade and enters this vessel at the tangential inlet for removal of any entrained soil gas
moisture (mist) by centrifugal forces and impingement against the vessel sidewall. A pressure
gauge (0 to 30 inches WC vacuum) is provided on this inlet riser pipe for monitoring vacuum
pressure at this point. The top outlet piping conveys the moist soil gas stream, less the free
moisture, to the inlet port of the vacuum blower.

Any aqueous condensate that impinges against the sidewall of KO-2 falls to the bottom of this
vessel and accumulates. A sight gauge, constructed of clear plastic, is provided on the side of
KO-2 for inspection of liquid level within. Within this site gauge, high level switch (LSH-2) is
installed for automatic shut down of the vacuum blower. Should the liquid level within KO-2
reach a maximum operating level, LSH-2 would actuate to prevent water from being drawn into
the outlet pipe and potentially damaging the blower. While SVE-2 is down for routine
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maintenance, condensate is removed from KO-2 by opening a drain valve at the bottom of the
vessel (see Section 4.3).

2.6.2 Extraction Blower, Motor, and Belt Drive

The Dresser-Roots Model URAI 42 rotary-lobe type, positive displacement blower, PDB-2,
serves as the prime mover for the extraction of soil gas from Well SGD and subsequent
conveyance through the GAC adsorbers (Section 2.7), or injection of ambient air into Well SGD,
at a rate of 40 scfm at 25 inches WC vacuum. The blower is dual-belt driven from a 1-hp
Leeson motor (M-2) using 24 VDC power from the common battery array (Section 2.4) and
solar power system (Sections 2.6.4 and 2.6.5). Manufacturer’s specifications for the motor and
blower are provided in Attachment C.

Within the 2-inch diameter inlet pipe to the blower, an averaging Pitot tube (FE-2) is installed for
local indication of soil gas flow rate by an associated Dwyer Magnehelic® flow velocity indicator
(FM-2) located on the side of the control panel. Alternatively, the differential pressure across the
Pitot tube may be measured directly from the interconnecting tubing to FM-2, along with the
discrete line pressure, for calculation of flow rate using the Pitot tube equation.

At the inlet and discharge ports of the blower, branch valve ports are provided for periodic gas
pressure measurements directly across the blower for calculation of brake horsepower draw by
gas compression.

2.6.3 Air Inlet and Filter

SVE-2 is also equipped to inject air into the subsurface through Well SGD. During air injection
mode, ambient air is drawn into SVE-2 through a 2-inch air inlet filter and isolation valve (BV3)
located at a branch point just upstream of KO-2. The filter removes particulate matter from the
air stream prior to injection into the vadose zone soil via Well SGD. Just upstream of the air
filter branch point, another isolation valve, B-4, is closed to direct air flow through KO-2 to the
vacuum blower inlet. On the 2-inch PVC discharge line from the blower (downstream of the
discharge hose), a 2-inch PVC branch line with isolation valve, BV-6, is connected to the Well
SGD lateral line (2-inch PVC) where extending above grade. Another isolation valve, BV-5, is
provided just downstream of this branch point to isolate SVE-2 from the GAC adsorbers. With
BV-6 open and BV-5 closed, the air stream from PDB-2 is directed into the Well SGD lateral line
for injection into Well SGD.

2.6.4 Solar Panel Arrays

An 8-panel PV array is mounted above the SVE-2 skid, consisting of three 185-watt Sharp
single-crystal silicon PV panels and five 175-watt BP Solar polycrystalline silicon nitride PV
panels. Additionally, an auxiliary PV array, consisting of four 175-watt BP Solar polycrystalline
silicon nitride PV panels, is mounted to a support rack and pole located adjacent to SVE-2. The
tilt angle on both PV arrays can be periodically adjusted (twice per year) for proper alignment of
the arrays relative to the azimuth of the sun. Tilt angle adjustment is accomplished by reworking
the guy wires that extend from the support racks to concrete anchors.

Collectively, the 8-panel and 4-panel arrays are cabled together as six sets of two panels in
series for nominal 48 VDC solar power output to control panel CP-2. The positive cable from
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each panel set extends to a 10 amp circuit breaker within CP-2. The negative cable from each
panel set extends to a common negative bus bar within CP-2.

2.6.5 Control Panel and Electrical System

Control panel CP-2, mounted on the north side of SVE-2, contains the electrical controls and
circuitry necessary to deliver solar power from the six-set PV array to the common battery array
(Section 2.4) and blower motor (M-2).

As a continuation of Section 2.6.4, the six 10-amp circuit breakers for the positive cables of the
PV array are connected to a common bus bar. The positive cable from this bus bar is routed
through a main disconnect switch (mounted on the side of CP-2) and then to the charge
controller.

The Outback FLEXmax 80 charge controller (SC-2) is described in Section 2.5.4. From the
charge controller, the positive cable passes through an 80-amp circuit breaker and then splits to
the motor controller and common battery array (Section 2.4) after passing through the main
disconnect switch. Power supply to the PDB-2 motor start circuit originates from the PDB-1
motor start circuit at SS-1 within CP-1. As a subsurface performance provision, this
configuration enables PDB-2 to start only when PDB-1 is in operation. Power is supplied to the
PDB-2 motor start circuit from an “On/Off” selector switch (HS-2) located on the face of CP-2.
Downstream of this switch, the start circuit passes through normally-closed, high level switch
LSH-2; the positive side of the load controller (LC-2), and then through the control side of a
solenoid relay (SS-1) to the negative side of the common battery array. At the load side of SS-1,
a positive cable from the charge controller and common battery array passes through SS-1,
followed by a 60-amp fuse, the load controller, and the motor controller, to the blower motor.
Upon switching HS-2 to the “On” position, the blower motor start circuit is enabled to the load
controller (from SVE-1), unless this leg of the circuit is opened by a high liquid level condition
(LSH-2 actuated). When the battery array voltage increases to a set-point value programmed
within the load controller, the load controller will close an internal switch to further enable the
blower motor start circuit to relay SS-1. When PDB-1 is in operation, SS-1 then becomes
energized, thereby closing the DC power circuit to the motor controller and blower motor. When
the battery array voltage decreases to a set-point value programmed within the load controller,
the load controller will open the internal switch to de-energize the blower motor start circuit.
Switching HS-2 to the “Off” position will disable SS-1, thereby also disabling DC power to the
blower motor. Power from the PV and battery arrays can be interrupted by moving the main
disconnect switch (KS-2) to the “OFF” position.

The load controller (LC-2), consisting of a Morning Star Tri-Star 45 Solar System Controller,
senses the battery array voltage at a terminal block located within CP-2. This controller
functions only as a high and low voltage switch for proper operation of the battery array and
blower motor as described above. The set-point value for this switch is identical to that for LC-1,
resulting in PDB-1 and PDB-2 starting and stopping together.

The motor controller (MC-2) consists of a Minarek DC 60-12/24, pulse-width modulated,
adjustable speed drive for DC brush motors. MC-2 features a speed-adjust potentiometer that
fixes the normal voltage output to the blower motor to realize the desired blower speed and
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throughput. Other variable controls are provided for smooth start-up and operation of the blower
motor, as well as for current limit protection.

CP-2 is also equipped with an hour meter and ammeter to better facilitate monitoring of system
performance. The hour meter is connected to the motor circuit and energized when the blower
motor is in operation. The ammeter is connected to the motor circuit at a shunt to measure the
DC amperage drawn by the motor.

2.7 GAC Adsorbers and Piping / Hose Connections

The 3-inch PVC blower discharge lines from SVE-1 and 2-inch PVC discharge line from SVE-2
are connected to a common 3-inch PVC line. Near this connection, both discharge lines contain
a flapper-type check valve to prevent the reverse flow. The soil gas stream passes through a 3-
inch PVC riser pipe (R-INF) attached to a steel support framework, followed by a 6-foot long,
heavy-duty hose with Camlock couplers (inlet hose 1 — IH1), to the top, or inlet, of lead GAC
adsorber. From the bottom of the lead adsorber, the treated soil gas stream is conveyed
through outlet hose 1 (OH1) connected to the bottom of an adjoining section of 3-inch PVC riser
pipe (R1) that is also mounted to the steel support framework. The top of R1 is connected to
inlet hose 2 (IH2) which connects to the inlet (top) of the lag GAC adsorber for continued soil
gas flow through this vessel, in series. From the lag adsorber, the treated soil gas stream is
discharged to the atmosphere through an outlet hose 2 (OH2) and 3-inch PVC vent pipe (R2),
also mounted to the steel support framework.

Each GAC adsorber contains 2,000 pounds of activated carbon for removal of VOCs from the
combined soil gas stream by the process of activated carbon adsorption. The VOC loading
within the lead adsorber is monitored to predict when the GAC will become spent or requires
replacement with fresh carbon. When the carbon within the lead adsorber is replaced, the roles
of the two adsorbers are to be switched by reconfiguring the hoses. The canister with the clean
carbon should always be the lag GAC adsorber.
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3. OPERATION PROCEDURES

The SVE system is composed of two units, SVE-1 and SVE-2, which are connected to a
common battery array. SVE-1 extracts soil gas from the 98 to 255-feet bgs interval via shallow
Well SGS at a flow rate of approximately 85 scfm. SVE-2 can either extract soil gas from or
inject fresh ambient air into the 435 to 605-feet bgs interval through deep Well SGD at a flow
rate of 40 scfm. SVE-1 can be operated independently of SVE-2. Through an electrical interlock
provision, SVE-2 cannot be operated in soil gas extraction or air injection mode unless SVE-1 is
in operation. Operation of both units in soil gas extraction mode is referred to as “extraction-
extraction” mode. Operation of SVE-1 in extraction mode and SVE-2 in injection mode is
referred to as “extraction-injection” mode. Under normal conditions, SVE-1 and SVE-2 should
be operated in the “extraction-injection” mode.

Prior to operation of SVE-1 only or SVE-1 and SVE-2 together, certain isolation valves must be
properly configured as further described in the following sections.

3.1 Operating Strategy

SVE-2 should be operated in air injection mode along with SVE-1 operation in extraction mode,
since the injection of fresh air into the deep zone will displace soil gas with any contaminants
radially outward and then upward through Well SGS to the surface, as induced by the SVE
process driven by SVE-1. Otherwise, if SVE-2 were in exiraction mode under the same
operating condition, soil gas with higher concentrations of contaminant vapor (at shallower
depths) would be drawn towards the screened interval of Well SGD, having the undesirable
effect of drawing contaminants deeper into the vadose zone and closer to groundwater.

As stated above, SVE-2 is electrically interlocked to prevent operation in injection mode (or
extraction mode) without SVE-1 operating in extraction mode. This forbidden operation prevents
the potential displacement of contaminant vapor radially outward toward the property
boundaries and eventually into the atmosphere, as well as downward to the aquifer.

When preparing SVE-2 for operation in injection mode, the respective isolation valves should be
configured as indicated in the table below. All system valves must be checked when
restarting SVE-2 after an extended period of inactivity to ensure that they are in the
proper configuration.
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4. The associated blower is checked for appropriate level of gear-case oil and proper

greasing of drive bearings. Also, the belt cage is installed.

At SVE-2, the inlet air filter is cleaned.

6. All process piping is inspected for any cracks or other failures and repaired as
necessary.

7. Atthe GAC adsorbers, the interconnecting hoses/pipes are properly configured and

securely connected.

The main disconnect switches on the respective control panels are in the “Off” position.

On the respective control panels, HS-1 and HS-2 are switched to the “Off” position. Also,

the respective charge, load, and motor controllers are properly configured/programmed

(see Section 3.5).

10. All personnel are clear of equipment.

o

© ®

After the above conditions are verified, rotate the main disconnect switch on the SVE-1 control
panel to the “On” position and then enable SVE-1 (PDB-1) operation by switching HS-1 to the
“Start” position. The system may not start in the early morning if the battery array does not have
sufficient charge. When the battery array voltage reaches a set-point value of 27.2 volts, the
SVE-1 load controller will initiate DC power to the motor controller and blower motor, thereby
causing PDB-1 to start automatically.

Once PDB-1 is in operation, SVE-2 (PDB-2) is then enabled to operate. After rotating the main
disconnect switch to the “On” position, start PDB-2 by switching HS-2 to the “Start” position.
Thereafter, PDB-2 will automatically start and stop along with PDB-1. Initiate operations
monitoring as described under Section 6.

3.4 Shutdown of SVE Units

To shut down the SVE units, disable PDB-1 and PDB-2 by switching HS-1 and HS-2 to the “Off”
position and then rotating the main disconnect switches on the respective control panels to the
“Off” position. At this point, DC power continues to be “live” within each main disconnect switch
on the “hot” side. Further, DC power from the solar arrays continues to be “live” within each
control panel across the 10-amp circuit breakers to the “hot” side of the main disconnect switch.
Any maintenance work on the electrical system should only be performed by a qualified
electrician to avoid possible electrocution.

3.5 Normal Operation of SVE Units

Both SVE units, SVE-1 and SVE-2, feature the following three operating subsystems: 1) solar
power production and control, 2) battery array discharge and voltage control, and 3) blower
motor control. Each subsystem operates automatically and in concert with each other for
unattended operation. Operating efficiencies relative to solar power production, battery array
power and life cycle, and blower operating time may be further optimized (maximized) by
reprogramming, adjusting, and/or configuring of the various electronic equipment components,
given the time of year and other external conditions.

In the following sections, operating descriptions and initial control set-points are presented for
each subsystem to provide the operator with a general understanding of SVE system function
and operation. Such understanding is intended to eventually result in the optimization of
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the insolation at a steady current of nearly 5 amps, and then reach a maximum inflection point
(see Sharp 185 Watt performance chart in Attachment D). Maximum solar DC output from the
PV panels is realized when the output voltage is able to be controlled either at, or near to, the
maximum rated value.

The charge controllers employed for SVE-1 and SVE-2 each control the solar DC power
production from six parallel sets of two PV panels connected in series (see OutBack Power
Systems Flexmax 80 User's Manual in Attachment D). Each (identical) controller features
Maximum Power Point Tracking capability, which automatically controls the overall output
voltage across the two solar arrays (8 panel and 4 panel) at the maximum value at the
prevailing conditions (72 volts maximum at PV panel temperature of 25 degrees C). The
controllers modulate this output voltage by regulating the solar DC power passing through the
unit to the battery array. Through this modulation, the maximum output voltage is continually
sensed and then converged upon, thereby maintaining maximum solar DC power production
from the solar arrays.

Within the charge controllers, approximately 96.8 % of the solar DC power production passes
through to the battery array and load controllers. On this downstream side, the charge
controllers have the capability of stepping down the voltage for proper charging of the 24-voit
battery array and operation of the 24-volt blower motors while also conserving solar DC power
by stepping up the current proportionally (from approximately 30 to over 70 amps).

The charge controllers have LCD displays for monitoring and recording of the following solar
DC power parameters: instantaneous solar DC input voltage and current, instantaneous charge
voltage and current, instantaneous DC power (watts), daily accumulated DC power (kilowatt-
hours), and daily peak input voltage.

3.5.2 Battery Array Charging / Discharging and Voltage Control

To realize a battery array life of nearly three years (1,000 charge cycles), the battery array is
comprised of sixteen, 6-volt, AGM batteries that are to be maintained at a state-of-charge
ranging from approximately 75 to 100%, which corresponds to an approximate maximum depth-
of-discharge of 50% for the site-specific conditions (see Technical Manual for Sun Xtender®
Batteries, Attachment D). This state-of-charge range corresponds to a battery rest voltage
range of 25.2 to 26.5 volts @ 25 degrees C. At a 50% depth-of-discharge, the battery discharge
voltage approaches 24.2 volts. As discussed below, the battery discharge voltage is limited to
24.2 volts as a control parameter. However, the battery rest voltage may exceed 26.5 volts,
potentially reaching 28.0 volts, if the blowers are manually shut down (HS-1 and HS-2 switched
to “Off") while the solar arrays continue to charge the battery arrays (main disconnect switches
still in the “On” position).

During battery charging, the charge voltage (charge controller output voltage) is greater than
the rest voltage, since current is flowing into the batteries and overcoming the resistance to
current flow imposed by the battery internals. The greater the current flow into the batteries, the
greater the charge voltage relative to the prevailing battery array rest voltage. The difference in
the charge and rest voltages represents a proportional loss of DC power during charging. This
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loss of power exists in the form of internal heat gain and resulting temperature increase within
the batteries.

Conversely, during battery discharging, the discharge voltage is less than the rest voltage, since
current is flowing out of the batteries and overcoming the resistance to current flow imposed by
the battery internals. The greater the current flow out of the batteries, the lesser the discharge
voltage relative to the prevailing battery array rest voltage. The difference in the discharge and
rest voltages represents a proportional loss of DC power during discharging. This loss of power
also exists in the form of internal heat gain and temperature rise within the batteries.

At the beginning of each operating day (sunrise to about 9:00 AM), the battery array is charged
by the solar arrays via the charge controllers at an increasing current (up to 130 amps) and
charge voltage. When the charge voltage reaches 26.6 volts, the blower motors will start (see
Section 3.5.3), thereby diverting a portion of the charge current (approximately 80 amps) from
the battery array to the blower motors. As a result, the charge voltage may not further increase
with increasing current output from the charge controllers. When the charge current from the
charge controllers becomes no longer great enough to power the blower motors, the battery
array begins to discharge current to the blower motors, thereby causing the charge voltage to
decrease below the prevailing rest voltage of the battery array.

The charge controllers at SVE-1 and SVE-2 are programmed for proper control of charge
voltage to the battery array and blower motors (when in operation), as sensed at the controllers.
This voltage control only pertains to maximum voltage (and current) limits for three-stage,
battery array charging. In the bulk (first) stage, which begins each morning with the vacuum
blowers shut down and the battery arrays in need of charging, DC power is applied to the
battery array at a current limit set-point of 80 amps and maximum voltage set-point of 28.0 to
28.7 volts, depending on the time of year (battery temperature). The actual charge voltage
during the day will increase from an initial value of approximately 25.2 volts to a maximum value
that may reach the maximum voltage set-point value. Should the charge voltage reach the
maximum voltage set-point, then the absorb (second) stage will begin. The absorb stage will
continue over a duration set-point of one hour or longer, depending on the estimated time
duration in which the actual charge voltage could potentially exceed the maximum voltage set-
point. During this absorb period (continuation of bulk charge period), the charge controller will
attempt to maintain the charge voltage at the maximum voltage set-point. Should this charge
voltage set-point be reached during the absorb period, then the float (third) stage will begin.
During the float stage, the charge controller will reduce the maximum charge voltage to a set-
point of 26.0 to 26.7 volts, depending on the time of year (battery temperature), which
corresponds to the battery array being fully charged at rest (no current flow to or from the
battery array). The float stage continues until the charge controller senses the end of the solar
day. During the next morning, the charge controller senses the beginning of the next solar day
and initiates the bulk charging stage once again.

On the following table, set-point values for maximum charge voltages under bulk / absorb and
float modes, as well as absorb durations, are given for each month of the year. For optimal
battery array performance, the following set point values can be programmed into each charge
controller during the midpoint of each month.
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4. ROUTINE MAINTENANCE PROCEDURES

Routine inspection and maintenance of the SVE units are to be performed on an intermittent to
periodic basis, concurrently with operations monitoring activities. As described below and
summarized in Table 2, inspection and maintenance activities are to be conducted for PDB-1
and PDB-2 and associated belt drives, the air filter at SVE-2, Well SGS condensate sump, both
condensate separators, and both GAC adsorbers. Each maintenance activity may be initiated
after completing the proper shutdown of the SVE units, if necessary, as described under
Section 3.4. Upon completion of a given maintenance activity with the SVE units shut down, the
SVE units are to be restarted as described under Section 3.3.

Usually, inspection and maintenance activities may be performed by one technician. However,
two technicians are required when the maintenance activity poses an undue risk of injury, as
discussed under Section 5.

4.1 Routine Inspection and Maintenance

4.1.1 Weekly Inspections and Maintenance

During operation, the following inspections and maintenance tasks are to be conducted on a
weekly basis along with operations monitoring activities:

e Check Pitot tubes for proper orientation (dynamic port on axis with pipe). If Pitot tube
reading does not appear to be normal, then disconnect tubing from Pitot tube to allow any
condensate within Pitot tube to be drawn out by vacuum pressure. Also, drain any
condensate from connecting tubes and reconnect to Pitot tube. Also check for any cracking
in the nylon Pitot tubes as cracks will allow leakage, resulting in erroneous readings.
Cracked tubing should be repaired or replaced.

e Usually from October through April, measure and record condensate levels within
condensate separators and Well SGS condensate sump.

e Apply grease to all blower shaft bearings at zerk fittings using No. 2, high-temperature
grease, as specified in the blower manufacturer’s instructions (Attachment C).

While in operation, extraction blowers PDB-1 and PDB-2 are to be observed for any of the
following conditions:

e unusual or excessive noise or vibration;

e leaking oil;

e overheating;

e reduced throughput (SVE rate);

e oscillating blower / motor speed; and

e excessive inlet vacuum or discharge pressure.

In the unlikely event of an excessive blower inlet vacuum or discharge pressure, check
upstream and downstream piping segments, respectively, for cause of apparent flow restriction
and resolve. Such condition would cause blower overheating and reduced throughput, and
possibly cause unusual or excessive noise or vibration. If excessive inlet or discharge pressure
is not observed, then any unusual or excessive noise or vibration, along with reduced
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throughput, would likely indicate a failing blower fluid end (e.g., rotary lobes out of alignment or
worn shaft bearings), unless the blower gear box was unlikely overfilled with oil. In response to
this observation, the blower must be immediately shut down. The blower is to be removed and
delivered to a qualified blower repair specialist for repair, adjustment, and/or replacement.
Consult the blower manufacturer's maintenance and parts manual in Attachment C for further
information and instructions. Should the blower exhibit an oscillating speed, check the
respective charge and motor controllers for proper adjustments (see Section 3.5).

4.1.2 Quarterly Inspections and Maintenance

On a quarterly basis, with SVE-1 and SVE-2 in operation, check all process piping for any
apparent leakage. Repair any leaks, as appropriate.

Check vacuum gauges for proper function by measuring vacuum pressure with water or oil-filled
manometer as calibration device. Adjust zero or span on gauge as necessary.

If any issues had been noted with blower operation during the quarter, measure the blower and
motor shaft speeds with a tachometer before and after quarterly maintenance activities are
performed. Record indicated speeds on field data sheets (Attachment F) for subsequent
transfer into an Excel spreadsheet.

With extraction blowers PDB-1 and PDB-2 shut down and with the associated belt guards
removed, inspect belt drives for proper alignment and any worn or frayed belts. Realign belt
drive and replace belts, as necessary. As a final preventative maintenance measure, change
blower gear box oil (after each 1,000 hours of operation or approximately every three months)
as instructed within the blower manufacturer’s instructions (Attachment C). Check the brushes
on the 1-hp 24 VDC motor on SVE-2 for wear and replace as per manufacturer’s instructions
(usually when 5/8 inches or less of the brush is remaining). Restart PDB-1 and PDB2 as
described under Section 3.4, after cleaning the inlet air filter at SVE-2 (if previously operating in
injection mode).

Check surface of solar arrays for presence of dust of other foreign matter (e.g., bird droppings).
If dust or other matter is apparent, attempt to clean surface of solar array first with dry mop and
squeegee (for bird droppings). Clean water may be used to help dislodge certain foreign matter.
Immediately remove excess water with squeegee before any streaks or mineral scaling occurs
upon drying.

4.2 GAC Adsorbers Maintenance

As discussed under Section 2.7, GAC adsorbers ACF-1 and ACF-2 are operated in series to
remove VOCs from the extracted soil gas stream prior to atmospheric discharge. When the
“lead” adsorber can no longer remove VOCs from the soil gas stream, the resulting
“breakthrough” condition (to the “lag” adsorber) requires SVE system shut down and
replacement of the 2,000-pound carbon bed within the lead adsorber. During operation,
potential breakthrough of VOCs from the lead adsorber to the lag adsorber is monitored at a
frequency no less than twice annually by collecting process stream vapor samples. When the
concentrations of Freon 11 and chloroform in the sample taken from in-between the lead and
the lag adsorbers exceeds 65% of the respective concentrations in the influent sample, the
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carbon in the lead canister is to be replaced. Because the air quality permit potential to emit
thresholds in Pinal County are based on mass flux of total organics, the criteria for carbon
change out are based on the concentrations of the two most abundant VOCs in the extracted
soil vapor, Freon-11 and chloroform, which account for approximately 80% to 90% of the total
VOC mass in extracted soil vapor.

Carbon replacement within the lead adsorber requires removal of the “spent” carbon and
replacement with 2,000 pounds of fresh (reactivated) carbon by a GAC services firm (e.g.,
Siemens Water Technologies). Spent carbon removal is accomplished by vacuuming the
material out of the adsorber via the top manway and into a dust collector for continued recovery
within bulk bags. The spent carbon within the bulk bags is transported to an off-site carbon
reactivation facility (e.g., the Siemens facility in Parker, Arizona) for recycling. The fresh carbon,
delivered within bulk bags, is charged to the adsorber from the top manway.

Once the adsorber is refilled with fresh carbon, the “lead” and “lag” configuration of the two
canisters is reversed by changing the configuration of the hoses from the SVE blowers to the
outlet stack. This requires the hoses are switched on the inlets and outlets of both canisters
such that the old “lead” canister becomes the new “lag” canister (filled with new carbon) and the
old “lag” canister becomes the new “lead canister (see Section. 2.7)

4.3 Soil Gas Condensate Management

During the cool season from approximately October through April, soil gas moisture will
condense within the lateral lines from Wells SGS and SGD to associated condensate
separators. The condensate sump within the 4-inch lateral line between Well SGS and SVE-1
will accumulate condensate at the rate of about 6 to 8 inches (10 to 13 gallons) per week during
operation in the cool season. At least once per month during operation, with the SVE system
inactive during the early morning hours, condensate should be removed from this sump with a
bailer or small electric pump to a nearby 55-gallon drum. Failure to remove condensate from
this sump could resuit in the flow of soil gas being restricted within the Well SGS lateral,
causing excessive vacuum pressures at PDB-1 and potential blower damage.

When a few inches of condensate are observed within the sight glass of condensate separator
KO-1 or KO-2, condensate should be drained from the separator and transferred into a 55-
gallon drum (see below). To drain each separator, shut down the respective SVE unit and place
a container below the drain valve of the separator and open the valve. When the flow of liquid
stops or the container nearly fills, close the valve, empty the container into the drum and repeat,
as necessary. Restart the SVE system.

If condensate is observed from the drain valve of a GAC adsorber, then drain the condensate
into a container and transfer into a 55-gallon drum.

Condensate removed from the Well SGS condensate sump, KO-1 and KO-2, and GAC
adsorbers is placed within the open-top, 55-gallon drums (located near to the condensate
sump) and allowed to evaporate. The drums are covered with metal screen to prevent wildlife
from entering.
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4.4 Solar Array Adjustment

Twice per year, the planar angle of the solar arrays relative to horizontal is to be adjusted to
increase the effective area available for solar energy capture. These adjustments should be
made near the time of the equinox (approximately April and October). The technicians can
discuss the need for this adjustment. The present capacity of the solar arrays (4295 watts) is
considerably greater than the power needed to run both blower motors (approximately 2200 to
2300 watts). The SVE components receive more protection from the sun with the panels set at
48 degrees relative to horizontal. If the system operating time starts to decrease as the summer
months approach, then the planar angle of the solar arrays can then be adjusted.

4.4.1 Spring Adjustment

4.4.1.1 SVE-1and SVE-2 Solar Arrays and Auxiliary Arrays

o Atthe SVE-1 solar array, unclip the guy wires from the concrete anchors on the south side
of the array.

o Tilt the array back (down on the north side) and remove the lowest section of chain on the
north side of the array until the planar angle of the array relative to horizontal is 18 degrees.

e Insert the sections of chains removed from the north side of the array and insert on the
south side of the array; reattach to the concrete anchors. Adjust the turnbuckles to remove
the slack in the wires.

¢ On each auxiliary array, loosen the wing nuts on the side of the support rack mounting collar
and the nuts on the pivot point of the panel array where it connects to the support pole.
Adjust the solar array to an angle of 18 degrees from horizontal, as indicated on the collar.
Tighten all nuts.

4.4.2 Fall Adjustment

4.4.2.1 SVE-1and SVE-2 Solar Arrays and Auxiliary Arrays

e At the SVE-1 solar array, unclip the guy wires from the concrete anchors on the north side
of the array.

o Tilt the array forward (up on the north side) and remove the lowest section of chain from the
south side of the array until the planar angle of the array relative to horizontal is 48 degrees.

¢ Insert the chain removed from the south side into the north side of the array and reattach to
the concrete anchors. Adjust the turnbuckles to remove the slack in the wires.

e On each auxiliary array, loosen the wing nuts on the side of the support rack mounting collar
and the nuts on the pivot point of the panel array where it connects to the support pole.
Adjust the solar array to an angle of 48 degrees from horizontal, as indicated on the collar.
Tighten all nuts.

24



OPERATION AND MAINTENANCE MANUAL

5. SITE HEALTH AND SAFETY

A number of potential health hazards are present on site, as there are in any industrial process
operation. Operations at the site will be accomplished in accordance with established health
and safety guidelines. In addition to the general health and safety concerns for work at the site,
specific potential hazards associated with the SVE system are outlined below. Please note that
other hazards not listed below may be present at the site.

5.1 Electrical

Direct human contact with DC electricity could result in severe injury or death. Any servicing,
modification or rewiring of the electrical system must be performed by a qualified
electrician. Before servicing any electrical systems (e.g., control panels, motors, solar panels),
the source of electrical power to the system (i.e., solar and battery arrays) must first be isolated
and then verified by the use of a voltmeter.

Electrical power to a given control panel is isolated by rotating the respective main disconnect
switch to the “Off” position. Be aware that power from the solar panels to the “hot” side of
the 10-amp circuit breakers is still present even if the circuit breakers are off, provided
the panels are receiving solar radiation. Electrical power to the “hot” side of the circuit
breakers can only be isolated by disconnecting the positive cables at the disconnect
fittings located directly beneath the solar arrays.

The battery array, consisting of 16 each, 6-volt AGM batteries, interconnected as four parallel
sets of four batteries in series, is a source of 24-volt DC power to each control panel, in addition
to the solar arrays. DC power from the battery array is isolated at each main disconnect switch.
The battery array has an electrical rating of 896 AH over a 24-hour duration, and is capable of
delivering over 100 amps of DC power. For this reason, the battery array is housed within two,
grounded electrical cabinets for personnel protection. The battery array does not require routine
maintenance, as each battery is sealed. Eventually, the batteries will require replacement (after
roughly 1,000 cycles or three years), which must be performed only by a qualified electrician.

With each main disconnect switch in the “off” position, the “hot” side of each switch will continue
to be “hot” where connected to the battery array. For this reason, servicing of each main
disconnect switch must be performed by a qualified electrician.

5.2 Blower Belt Drives

SVE blowers PDB-1 and PDB-2 are driven by the electric motors via belt drives that transfer
torsional power from the motors to the blowers. Belt guards enclose the belt and sheave
assemblies to prevent possible injury. The blowers must not be operated without the belt guards
in place, unless the shaft rotational speeds of the blowers and motors are being measured.
During shaft rotational speed measurement, a second technician must be present to shut
down the SVE system should the first technician inadvertently come in contact with the
rotating belt drive.
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5.3 Biological Hazards

The SVE system is located in an unpaved, rural setting with arid climate. Rattlesnakes,
poisonous insects, and arachnids may be present around and beneath system components.
Personnel should use caution when approaching system components and when placing hands
and other unprotected skin in concealed areas.

5.4 Lifting

Back strain and other injuries can occur when lifting heavy objects. Use proper lifting techniques
and lift with the legs, keeping the back straight. Heavy objects, such as blowers, motors, and
other equipment may require two people or mechanical assistance, such as a forklift.

5.5 Slipping, Tripping, and Falling

Personnel may encounter muddy or uneven walking surfaces during operating and
maintenance activities. Proper footwear and vigilance will help prevent injury. All work areas
should be maintained in a neat, orderly fashion. All tools and supplies must be properly stored
and secured when not in use.

Ladders used to access the GAC adsorbers, solar arrays, or other system equipment must be
used as intended by the manufacturer. Place ladders on stable, solid ground that will not shift or
enable slippage. Under no circumstances shall anyone stand on the top rung of a ladder.
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6. OPERATING PERFORMANCE MONITORING AND
SAMPLING PLAN

When the SVE system is in operation, on a weekly, monthly, and quarterly basis, in combination
with routine inspection / maintenance activities, the SVE system (SVE-1 and SVE-2) is to be
monitored for proper performance by recording applicable operating parameters indicated by
local instruments, measuring and recording other operating parameters with hand-held
instruments (Section 6.1), and collecting process gas samples for laboratory analysis (Section
6.2), as described below. Performance monitoring and inspection/maintenance activities may
not be performed when the SVE system is not operating.

6.1 Operating Performance Monitoring

Various operating parameters are to be monitored on a regular basis to ensure proper system
function and performance. These operating parameters are characterized as either process or
electrical parameters. The process parameters (Section 6.1.1) apply to the flow of soil gas and
VOCs through the SVE system. The electrical parameters (Section 6.1.2) apply to the flow of
DC and AC power through the SVE system, from the solar and battery arrays to the blower
motors.

6.1.1 Process Parameters

From the process parameters identified below, daily and cumulative soil gas extraction volumes
and VOC recoveries are to be calculated for SVE-1 and SVE-2 (if operating in extraction mode)
within an Excel spreadsheet. Additionally, daily and cumulative air injection volumes are to be
calculated for SVE-2, if operating in air injection mode. Respective AC or DC power
requirements are also to be calculated for air compression through the blowers, enabling the
calculation of blower mechanical efficiencies from certain electrical parameters.

Weekly Process Data Collection during Operation

During operation, the following process parameters are to be recorded on a weekly basis on
field data sheets (Attachment F) for subsequent transfer into the Excel spreadsheet:

e Hour meter reading on each SVE system control panel;

e Well SGS and SGD wellhead pressures as measured by a portable pressure gauge or
manometer;

e Vacuum pressure at inlet to each condensate separator as indicated by a portable vacuum
pressure gauge or manometer;

o Differential pressure across Pitot tube within each vacuum blower inlet pipe as indicated
from the dedicated Magnehelic® gauge or a portable, digital differential manometer;

¢ Blower inlet and discharge pressures as measured by respective, portable pressure gauges
or a manometer; and

o Water level within condensate separator as indicated within associated site glass;

e Pressures at inlet and outlet of lead GAC adsorber as measured by a portable pressure
gauge or manometer.
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Monthly Process Data Collection during Operation

During operation, on a monthly basis, soil gas (process stream) samples are to be collected
from the valve port at Lead GAC adsorber inlet, and valve port between GAC adsorbers and the
valve port on the outlet stack prior to atmospheric discharge, and analyzed for the presence of
VOCs using EPA Method TO-15 (see Section 6.2.2). The laboratory results are to be applied to
the Excel spreadsheet for use in calculating daily VOC recoveries from the extracted soil gas
streams, as well as for confirming whether VOC breakthrough is occurring from the lead GAC
adsorber.

6.1.2 Electrical Parameters

From the electrical parameters identified below, the collective electrical performances of the
four solar arrays, SVE-1 and SVE-2 control panels, common battery array, and blower motors
are monitored with time to identify changes that may require operating or maintenance actions.
The following electrical parameters are to be recorded on a weekly basis during operation on
field data sheets (Attachment F) for subsequent transfer into an Excel spreadsheet:

e From the status screen of each charge controller, the instantaneous input voltage and
current, instantaneous output (charge) voltage and current, the instantaneous DC power
(watts), and the daily accumulated DC power (kilowatt-hours);

e From the end of day summary screen of each charge controller, the peak input voltage and
DC power (kilowatt-hours), the maximum and minimum output (charge) voltage, the peak
output current, the accumulated amp-hours and DC power (kilowatt-hours), and the
accumulated absorb and float times.

e |nstantaneous motor current readings as indicated by the ammeter mounted on the control
panel CP-2 and via a hand-held multi-meter with an ammeter probe for SVE-1.

6.2 Process Gas Sampling

The following procedures are to be followed for collecting soil gas samples for laboratory
analysis (Section 6.2.2). Soil gas samples shall be collected from the valve port at Lead GAC
adsorber inlet, the valve port between GAC adsorbers, and the valve port on the outlet stack
prior to atmospheric discharge.

Gas samples are to be collected in sample containers provided by the analytical laboratory in
accordance with analytical method and sampling protocol. Sample containers shall be prepared
by the laboratory and certified as being clean. Sample containers are to be ordered from the
laboratory a few days prior to a sampling event.

Gas samples are to be collected in the following order: from 1) the valve port on the outlet stack
prior to atmospheric discharge, 2) the valve port between GAC adsorbers, and 3) the valve port
at Lead GAC adsorber inlet using the following procedure:

1. Ensure SVE system has been operating normally for at least one-half hour prior to
sample collection and that the system has been operational during normal operating
hours for at least 30 days.

2. Collect gas sample from valve port to be sampled.
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o ;

Purging is not necessary. Connect short length of Teflon or PVC tubing from flow control
valve of canister to hose barb on sampling port.
Open sample valve and then open canister valve. Leave canister valve open for duration

stipulated on flow control valve or as specified by the Analytical Laboratory. Then close
sample and canister valves.

Remove tubing from valve port and canister.

Label canister with sample number (provided by laboratory), date, and time of collection;
enter information on chain-of-custody form.

Sample containers are to be stored in a container in accordance with laboratory requirements
and kept under chain of custody until transferred to the laboratory. Collected samples are to be
expeditiously transferred to the designated laboratory for analysis of VOCs by EPA Method TO-

15.

6.3

Operational Parameters for the SVE System

The operational parameters for the SVE system are summarized below..

The SVE system shall operate for a minimum of three months within a twelve-month
period. Annual average extraction and injection rates (total extraction/injection volume
divided by total elapsed time) shall be at or above 9.2 and 3.75 scfm, respectively.

The SVE system may be operated in a pulsed operation mode to assist in detecting
potential threats to groundwater quality.
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7. WASTE MANAGEMENT

Wastes generated during O&M of the SVE system consist primarily of soil gas condensate and
spent carbon, as addressed in the following sections. Paper towels, rags, product packaging,
and other incidental trash generated during the course of O&M activities are to be removed
from the site and deposited in a trash receptacle. Used blower ail is to be contained, removed
from the site, and recycled. Old grease expelled during blower shaft bearing lubrication is to be
scraped from the blower floor plate, contained, and deposited in a trash receptacle.

7.1 Spent Carbon

As discussed in Section 4.2, when “breakthrough” of VOCs occurs from the lead GAC adsorber,
the spent carbon within this adsorber is to be replaced with fresh carbon by a GAC services
firm. Prior to transporting the spent carbon to an off-site reactivation facility for recycling, the
carbon must be sampled, analyzed, and profiled for acceptance by the reactivation facility and
proper waste identification for over-the-road transport. Previously, a sample of the spent carbon
was analyzed in the laboratory and found not to exceed the toxicity characteristic leaching
procedure (TCLP) criteria for any regulated VOC. Accordingly, the spent carbon does not need
to be manifested for shipping as a hazardous waste.

The current approved profile number for the spent carbon is W70096NH-2 which is valid
through August 23, 2013. Reprofiling of the spent carbon is to be conducted as necessary to
ensure proper management of this waste.

7.2 Condensate Disposal

As discussed in Section 4.3, soil gas condensate is recovered to 55-gallon drums from the Well
SGS condensate sump, condensate separators, and GAC adsorbers. Based on the anticipated
rate of generation (approximately 10 to 13 gallons per week for about 12 weeks of the year), up
to 160 gallons may be generated in a year. Waterproof gloves (e.g., latex) are to be worn to
limit exposure when handling condensate. Previously, the condensate has been sampled,
analyzed, and found to contain low concentrations of VOCs (concentrations are significantly
less than the 700 pg/L Toxicity Characteristic Leaching Procedure regulatory threshold for
tetrachloroethene). Accordingly, the condensate is not characterized as a RCRA waste. For this
reason, the aqueous condensate and any dissolved VOCs are allowed to evaporate to the
atmosphere from within the drums, as the selected disposal option. Additional sampling and
analysis of the drummed condensate should not be necessary, unless the disposal option is
changed.
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ATTACHMENT B
LITHOLOGIC LOGS AND WELL CONSTRUCTION DETAILS

MW-5
MW-2
Well SGS with SGS-SP
Well SGD with SGD-SP and SGD-MP
SGD-2 (SGD-DP)
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Project: _Page-Trowbridge Ranch Landfill Boring: SGS Pg. 1 of 4_
Driliing Co: _Water Development Corp. Driliing Method: _Air Rotary Date Started: 12/2/03
Location: _Between Cells A&B 20 North of Sampler: Date Completed: 12/5/03
Access Road Desc. of Meas Pt: _Land Surface Elev. Logged by: W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
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Project: _Page-Trowbridgae Ranch Landfill Boring: SGS Pg. 2 of 4

Drilling Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12/2/03
Location: _Between Cells A&B 20’ North of Sampler: Date Completed: 12/5/03
Access Road Desc. of Meas Pt: _Land Surface Flav. Logged by: _W.Thompsen
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
|1
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857 / g5 silt fraction.
4 / N R
: 0 11
90| L1 90 LM
_ — 30% Solids Bentonite N SANDY SILT; light yellowish brown (10 YR ML-0.30(70|M
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Project: _Page-Trowbridge Ranch Landfili Boring: SGS Pg. 3 of 4

Drilling Co: _Water Development Corp. Driling Method: _Air Rotary Date Started: 12/2/03
Location: _Between Cells A&B 20" North of Sampler: Date Comptleted: 12/5/03
Access Road ) Desc. of Meas Pt: _Land Surface Elev. Logged by: _W.Thoempson
Land Suri. Elev: Meas. Pt. Elev: Reviewed by: B, Anderson
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Project: _Page-Trowbridge Ranch Landfill Boaring: SGD-1 Pg. 1 of 9

HGC-WELL 783100.GPJ NEWPROJ.GDI $/18/06

Driling Co: _Water Development Corp. Driling Method: _Air Rotary Date Started: 12/5/03
Location: _Between Cells A&B South of Sampler: Date Completed: 12/9/03
Access Road ) Desc. of Meas Pt: _Land Surface Elev. Logged by: W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
) WELL COMPLETION _ g ) ESTIMATED!
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Project: Page-Trowbridae Ranch Landfill Boring: SGD-1 Pg. 2 ul 9 _
Drilling Co: _Water Development Cormp. Driting Method: _Air Rotary Date Started: 12/5/03
Location: _Between Cells A&B South of Sampler: Date Completed: 12/9/03
Access Road Desc of Mpas Pt: _Land Surface Elev. Logged by: W.Thompsun
Land Surf. Elev: Meas. Pt. Elev: Revigwed by: _B. Anderson
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Project:

_Page-Trowbridge Ranch Landfill

SGD-1

Boring: Pg. 3_of 9
Driling Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12/5/03
Location: _Between Cells A&B South of Sampler: Date Completed: 12/9/03
Access Road Desc. of Meas Pt: _Land Surface Elov. Logged by: W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
]
WELL COMPLETION = ESTIMATED
i 5I§ ¢ % % OF
0 § 3 é gl % le = e
£ :le| 588 & DESCRIPTION 9 é ‘ ‘ 2
o = Jud B4
8 al=|a |3 8|58 S BiGrisa| FI| 2
145] - 145 L+
- 171 | SANDY SILT; light yeliowish brown (10 YR 6/4); ML| O [15]|R5 | M
— % A - sand fraction is fine to very fine grained; soft,
] N B flour-like texture; strong reaction to HCI; moist,
150 ] 11501 ;
i -M1 SANDY SILT; as described above except far ML:0 40:60 M
. G - inrraace in cond fraction. i
] % A
155 L1557 | |1k ;
. 12" SCH BO flush —1-1 -| GRAVELLY SILT with SAND; yellowish brown (10 |SM|[30/40!30:M
B z thread blank PVC - YR 5/4). gravel fraction to 1" max diameter, o
1 Casing (0-195' bls) ~ — subangular tu rourded, Gysitdiine aphentites, | :
1607 % 160°] dark {hrough light gray, quartz; sand fraction is
_ v | coarse through fine grained but primarily fine
4 < | [ | grained: loose mix; strong reaction to HCI; moist.
] / v 1. ATl SANDY SIT: yetiowiah brown (16 VR &ay, sand | ML | o |20 |80 M
165 | 7 165 fracion is fine to very fine grained; soft, powdery, :
b 3 gritty texture; strong reaction to MCI; moist. : i
] A ] [
- A —4 + .
1707 ] G 170 ] : i
1y 7 3 P
7 727 _
175 ’ | , |
_ / 2" GCH B0 flush ; | ‘| GRAVELLY SILT; light yellowish brown (10 YR 'sM|20|65|15| M
— thread blank PVC ' G 1 6/4); grave! fraction to 1/2" max diameter,
b Casing (0-480' bis) T subangutar to rounded; sand fraction is coarse
180 L through very fine grained, well graded to silt
7] "I\ fraction; loose; strong reactionto HCE moist. /1 SM | o |anl20| M
. . SILTY SAND; brown (7.5 YR 5/4); sand fraction is
. / G - fine to very fine grained: loose; strong reaction to !
1857 857 | HCI; moist.
i | J1[}| [ SILT with SAND; brown (7.5 YR 5/4); sand fraction | ML | 0 | 10|90 | M
o io finc to very finc graincd; soft, gritty, flour-like
- 7 G - | texture; strong reaction to HCI; maist.
190 11903 ([ 1]
4 —HMTi| | SILT with SAND; as describe above except for a ML|5[10]85(M
. G 1 small amount of gravel to 1" max diameter,
7 T .| subanguiar to rounded, crystaline.
195 a | {195 /U
B L 20/40 Mesh Colorado 11| SILTY SAND with GRAVEL; brown (7.5 YR 5/4); SM110|65|25° M
. Silica Sand (193-217 G =0 grave! fraction is fine grained to /2" max : Lo
B = bls) =1 diameter, subangular to rounded; sand fraction is R
2007 H 2007 | 4r] coarse o very fine grained, fairly well graded; i Cod
al H . T loose; strong reaction to HCI;_ moist. ML O |60i40; M
i ! H i i as above except for increase in silt fraction. i ; I
. = atl: : [
i i - R
206 | | =AN 205 [
N 3 172" SCHBOPVC C ki | : P
. = Screen 0.020" slot 1|: [ |
. ‘B (195-215' bls) . l il | l
2107 = 2101111 :
; Lithologic Log and Well Construction Details of SGD-1
CHEM, INC. Approved Dale Reviseo |  Date Reference: FIG.
= T.Schrauf | 1/27/04 | 793100 2c




Project: _Page-Trowbridge Ranch Landfill Boring: SGD-1 Pg 4 of 9

fine to very fine grained; soft, gritty texture; strong

reaction to HCI; moist.
/ 220 (|-

Driling Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12/5/03
Location: _Between Cells A&B South of Sampler: Date Completed: 12/9/03
Access Road Desc. of Meas Pt: _Land Surface Elev. Logged by: W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
= T
WELL COMPLETION ESTIMATED,
K B8 e n % OF
' 3128 l8l% e s T g
£ HEIB SRR DESCRIPTION 98 L
= = : Q
a al=ja |8 8|58 S BicrisA| Fi | 2
| ] i .| us above except for increase in sill
- G B | fraction. (continued)
215 L2157 | 4]
o J/ SANDY SILT; brown (7.5 YR 5/4); sand fractionis 'ML | 0 |30|70| M

Q@

I__ 30% Solids Bentonite | 4
Slurry (217-433' bls) B

me SANDY SILT; brown (7.5 YR 5/4); as above except | ML | 0 |20 !80 ; M
— for increase in silt fraction.

N .

235 |

245

N
=
(4]
1 1 1

| S T T N T Y I S |

41711 | SILTwith SAND: brown (7.5 YR 5/4): sand fraction | ML | 0 [10:Q0; M
- is very fine grained, flour-like texlure; strong :

[\
(2]
(=]
1f 11

- b reaction to HCI; moist.
255 255_] '
4 _ 2" SCH 80 flush 4
] thread blank PUC
= Casing (0-480’ bls) 7
260 ‘ 260 _] i

265 265 ]

] Gl ] !

2107 / 270 l

: 5

2755 / |275:

i ]

n: |Qﬂ‘ :
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Lithologic Log and Well Construction Details of SGD-1
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Project: Page-Trowbridge Ranch Landfill __ Borfing: SGD-1

. Pg._5_of 8
Drilling Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12/5/03
Location: _Between Colls A&B South of Sampler: Date Completed: 12/9/03
Access Road Desc. of Meas Pt:  Land Surface Elev. | ogged by:  W.Thompeon
Land Surf. Elev: Meas. Pt Elev: Reviewed by: _B. Anderson
I
WELL COMPLETION ESTIMATED"
= 5 g T iy *or
v IR E zl | g
= 18 i< i 2
-.g _é gl a g § =3 DESCRIPTION § £ _g
o 2R B 15| 86 S BIGR|sA| FI | =
] 7 7/ SILTwith SAND, biowi (7.5 YR 5/4); sand fracuon
- / Is very fine grained, flour-like texture; strong
B reaction to HCI; moisl.{continued)
257 /
7 % / i
290 / !
i SAND with SILT: very pale brown (10 YR 7/3); sandSW-SM0 | 90|10 M
7 / % fraction is mediim thrruigh very fine grained, :
1 fairly well graded tosilt fraction: loose; strong
295 / il reaction to HCL moist.
B : ] I"T | FSANDY SILT: brown (7.5 YR 5/4); sand fractionis | ML ' 0 {2080 M
300 i ) 300 fine 1o very fine grained; soft, gritly flour-like :
. / / g?j’;y Sg%sj;;tgg;e ] texture; strong reaction to HCI; moist.
3057 / 305 !
210 % 210 :

w
jurg
2]
| |
w
e
(3]

L 1]

!v sand fraction is very fine grained:; soft; strong i
! reaction to HCI; moisl. !

320 320
. ? . ]
325 ' 325
0 7 | 10 |
B / ]
ol :
330} ] 2" SCH 80 fiush 7 ':: SAND with SILT; yellowish brown (10 YR ‘_5/4); sandSW-SMO |90 |10 M
_ thread blank PYC G {1 fraction is medium through very fine grained, :
- / / Casing (0-460' bls) elelele fairly well glgded through ".0 the siit fractlon; loose i
335 || 335c.:4 > strong reaction to HCI, moist. i
B g W SILTY SAND:; dark yellowish brown (10 YR 4/4); SM; 0 |60140: M
7

340 ] G 340

W R Y

{

:
A\
l

: SANDY SILT with minor clay; dark yellowish brown | ML | 0 [40 60| M
I (10 YR 4/4); sand fraction is very fine grained; !
i soft, slightly ?cohesive?. sfightly sticky: strong ‘
reaction to HC); moist. !

W
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Project: _Page-Trowbridge Ranch Landfill Boring: SGD-1 Pg. 6 of 9

Driling Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12/5/03
Location: _Between Cells A&B South of Sampler: Date Completed: 12/9/03
Access Road Desc. of Meas Pt: _Land Surface Elev. Logged by: W.Thumpson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
o i
WELL COMPLETION I IESTIMATED
e IR - C % OF
w > w I
: 8 8: B 3|« |e 5 2
— = =3 3
ﬁ“ % & a g % g 2 DESCRIPTION § é %
a DIR| T v alch SO OIGR'SA{FI| =
1 V2] ] I SANDY SILT: as describe above except that clay ML: 0 |30j70 | M
B / |1 fraction is absent and silt fraction has increased. ‘ I
355 ] ? G 355 |
] o / il
360 / 13601 :
M | | SILTY SAND: dark brown (7.5 YR 4/2)2?2doesn't SMi 0{70]|30| M
- — . matoh; cand fractionis coarae through very M
Bl B grained but, is primarly fine grained; sof, gritty
365_] / 365 texture; weak reaction to HCE maist.
N % 7
370 7 / 370}
375 ! / ? 375 .
390_ 7 é 260

[~
x
i
T T T |
«w
co
(3]
|3 |

390 P390t |

w
©
w,
N S S Ny W I |
w
©
o
Ll ¥

g
1

1

T

4057

Siurry (217-433' bis) B maich???): sand fraction is very fine graded; soft;
| strong reaction to HCi; maist

-

poy

o
1

2" SGH 80 flush X
thread blank PVC ’ o
Casing (0-480"bls) | N\

1 SILTY SAND; brown (10 YR 5/3); sand fraction is sMloli75!25 M
medium through very fine grained; sofi, gritty :
texture; weak reactiuon to HCI; moist.

7
/ 4057 | 1
30% Solids Bentonite 4] SANDY SILT; dark brown (10 YR 4/3?2?doesn't SM| 012080 M
.
a

S

¢ )
Ll 11

\

‘

420 i
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Project:

Page-Trowbridge Ranch Landfill

HGC-WELL 793100.GPJ NEWPROJGDT 9/18/06

Boring: SGD-1 Py. 7 _of 9
Driling Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12/5/03
Location: _Between Cells A&B South of Sampler: Date Completed: 12/9/03
Access Road Desc. of Meas Pt: _Land Surface Elev. Logged by. _W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
' [ 1
WELL COMPLETION - ' \EST|MATEDi
g 5 § £ 2 £ o _ %OF .
: HHEERAE BREE
= = DESCRIPTION w0 =
8 glzlo 5| 8|8 g€ g
o RIS 'lgm o ({03 D ?|GR|SA|FI . 2
B 7 ’ 47| | [ SILTY SAND; brown (10 YR 573); sand fraction is ;
- g medium through very fine grained; soft, gritty | I
] j texture; weak reactiuon to HCI: moist.(continued) [
425 | 425 |-
— -
4 I 3
_ \ =i
4303 4307
435 20/40 Mesh Colorado
- Silica Sand (433-435' WELL-GRADED SAND with SILT; yellowish brown |SW| 2 |88110' M
b blis) (10 YR 5/4); very minor grave! to 1/2" max
~ digiiieter, subangtiar 10 rounded; sand traction is '
4407 coarse to very fine grained, fairly well graded;
7 loose; strong reaction to HCI; moist.
445
Asoq -4
- «— 1/4 x 118" pea gravel
B (435-605' bis)
i .| WELL-GRADED SAND with GRAVEL; yeflowish SW'30165| 5
455 4 brown (10 YR 5/4): gravel fraction is fine grained :
- 1o 1/2" max diameter, sub angular to rounded,
1 dark through light gray aphentiss with quartz;
] sand fraction is verycoarse through fine grained,
460 well graded throughout, fairly clean, loose, weak
- roaction to HCl; 2?%moisture??? ‘
4657 i
470
475 ! i - - _
1 SILTY SAND:; yellowish brown (10 YR 5/4); sang SM| 0 |85|15| M
fraction is coarse through very fine grained, fairly
- well graded through to the silt fraction: loose;
480 weak reaction to HC; moist.
485_ :
2" SCH 80 PVC - -
Screen 0.080" slot - !
(480-540' bls) ] :\
490 i

Lithologic Log and Well Construction Details of SGD-1

Approved |
T.Schrauf |

Date
1/27/04

Revised | Date Reference:
I 793100
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HGC-WELL 793100.GPJ NEWPROJGO! 9/18/06

Project:

Page-Trowbridge Ranch Landfill

Boring: SGD-1 Pg. B of 9
Driling Co: _Water Development Corp. Drilling Method: _Alr Rotary Date Started: 12/5/03
Location: _Between Celis A&B South of Sampler; Date Completed: 12/9K3
Access Road Desc. of Mras Pt _Land Surface Elev. Luyyed by: _W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
7T T
WELL COMPLETION 4 - IESTlMATE 1
= |G € = % OFj
Z é é & ;% L'L Q 5 |—‘ g
£ = el g | %) 2
g 3 a":: o Bl §|%e DESCRIPTION 2 3 ‘ 2
[« m|X| & nw|lal|os D OM|GRISA: FI; 2
14957 rL | |
WELL-GRADED SAND with SILT: brown (10 YR 8W-sh5 |85, 10| M
5/3); gravel fraction to 1/2* max diameter,
subangular to rounded; sand fraction is coarse
G . through very fine grained, fairly well graded to silt
fraction; loose weak reaction to HCI; moist. i
2" SCH 80 PVC |1 ¥ WELL-GRADED SAND wilh GRAVEL, ight swi20|75|5 M
Screen 0.080" slot +1e.e.) yellowish brown (10 YR 6/4); gravel fraction is
(480-510" ble) fine grained to 1/2" max diameter, subangular o
G rounded; sand fraclion is coarse through fine
grained, well graded, fairly clean; loose; weak
reaction to HCI; moist.
O | Tsicy SAND: light yeliowish brown (10 YR 6/4); SM| 3 |82[15| M
grave! fraction to 1/4" max diameter very minor;
sand fraction is coarse through very fine grained,
SN fairly well graded throughout, use, Stuiy
14 x 1/8" pea gravel \ reaction 1o HCt. moist,
(435-605' bis)
] WELL-GRADED SAND with SILT(??%or isthis ~ 3W-sm 0 90 10| M
SP-SM??7); brown (10 YR 5/3); sand fraction is :
medium through very fine grained, well graded to
silt fraction; loose; weak reaction to HCI; moist.
] SILT with SAND; yellowish brown (10 YR 5§/6); sand | ML | 0 140 60 ‘ M
fraction is fine to very fine grained; soft, gritty :
B texturs; strong reaction to HCL, moist.
. 545_
4 2" SCH 80 flush -
thread blank PVC G B
Casing (54C-560" bls) .
550 ] ,
i | 555 L,L" ‘ Eo
- SILTY SAND; yeliowish brown (10 YR 5/4); sand SMi 0 170(30 M
' - fraction is fine to very fine grained; sofi, gritty
\ 4| texture; strong reaclion to HCi; moist.
560 | S . _
Lithologic Log and Well Construction Details of SGD-1
CHEM, INC. Approved Tate Revised Date  |Reference: [FG
T.Schrauf | 1/27/04 793100 2h




HGC-WELL 793100.GPJ NEWPROLGOT 9/18/06

Project: Page-Trowbridge Ranch Landfill ) Boring: SGD-1 Pg. 0 of 9
Driting Co: _Water Development Corp. Drilling Method: _Air Rotary Date Stanted: 12/5/03
Location: Between Cells A&B South of Sampler: Date Compieted: 12/9/03
Access Road Desc. of Meas Pt. _Land Surface Elev. Logged by: _W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
[ I i : ——
WELL COMPLETION ESTIMATED'
n ElE| o % OF
. 8l3gl & 3 e
= ;e S DESCRIPTION ¢ 3 E
z [ 1]
8 al=| @ S a\Gr|salFi | 2
_| WELL-GRADED SAND; brown {1U YR 5/3}; sand SW 095 5iM
- fraction is coarse through very fine grained, well
7 graded through to the silt fraction; loose; weak
565_ reaction 10 HCL: moist.
570 ]
i 2" SCH 80 PVC
~ Screen 0.080" slot
(560-600° bls)
WELL-GRADED SAND with GRAVEL; brown (10 [SW [10{85]| 5 | M
YR 5/3); gravel fraction is minor to 1/4" max :
diameter, subangular (U vuIWed; sand fraction is
coarse through very fine grained, well graded:;
loose; weak reactionio HCI; moist.
; |
! :
1/4 x 1/8" pea gravel [
(435-605' bls) TD @ 605 bis swiiolss| s M
) 5 B
Lo
Doy
o !
: i
Lithologic Log and Well Construction Details of SGD-1
Approved Date i Revised Date Reference: FIG. .
T.Schrauf | 1/27/04 ' 793100 2i




HGC-WELL 793100.GPJ NEWPROJGDT 9/18/06

Project: _Page-Trowbridge Ranch Lanfill

SGD-2

Boring: Pg._1_ul_6_
Drilling Co: _Water Development Corp. Driling Method: _Air Rotary Date Started: 12/12103
Location: _10' West of SGD (Deep) Sampler: Date Completed: 12/13/03
Desc. of Meas Pt: Logged by: W.Thompsoun
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
WELL COMPLETION )ES“MATED
& 8" Steel ' ALS g ‘E’ £ N % OF
. S1a| &18|% e BERE
£ :lel Z (2]l (5 DESCRIPTION 231 2
8§ —— gzl o 51 8 Fg 85 g
3 — o|l®|D | 3(6S8 'S |GR|sA| FI ! 2
; f 1| [F] 81T pink (7.5YK 778); trace sand-sand fractionis | ML | 0 | 5 ‘95 iT
- ~ fine to very fine grained; slightly cemented-pasily !
7 / - broken up: soft; strong reaction to HCI; dry i
5] 5
10" Borehole (0-355" _
] / % b|s) G -
10] / % w0
J 7, M N -
4 7 SILT, as above except for very small amount of ML|2|5(93]D
157 15 gravel clast, subangular to rounded, crystalline
= / 1 aphentiss, dark through light gray, some quarz;
7 G ] loose; strong reaction to HCI; dry
B~ / ]
20| / ! 20| Pr‘
“ 41 SILT; light brown (7.5 YR 8/4); soft, powdery, ML| O | 0100 D
- , (‘\ - flour-like texture; very strong reaction to HC; dry
17 . &
257] / | 25]1L¢
N / 11,1 | SILT; with trace sand; light brown (7.5 YR 6/4); ML|O|5195,D
- / G - sand fraction coarse through very fine grained:
B T slightly cemented; strong reaction to HCt; dry.
an_] % 20]
; / 1 31{]!|[SILT: light brown (7.5 YR 674); soft, powdery, ML| 0! o100 D
— / — flour-like texture; slight cementation; strong ;
357 / 3571 reaction to HCI; dry. ;
- — 4/2" SCH 80 flush G _
- thread blank PVC i
T Casing {0-330' bls) ]
a2y / L o] |JY
] / P10 1| SILTY SAND: light brown (7 5 YR 6/d); sand SM| 0 [65|a5! D
- / / G 4 fraction is medium to very fine grained:; minor
- < |. || cementation, fairly loose; strong reaction to HCt;
45 / | 457 jart 4. , !
4 H SANDY SILT; light brown (7.5 YR 6/4); sand ML: O |25|75|D
_ / fraction as described above, mudmale
E / G i cementation; strong reaction to HCI; dry.
507] L1 50]|| i
B —171| | SANDY SILT; as above, less sand, more silt. ML| O [10.90| D
- . Gl
55| / L1 ss]| .
a / T SILT; light brown (7.5 YR 6/4); soft powder, ML | 0| O [100] O
| / G - flour-like texture; strong reaction to HCI; dry.
607 / _ 1 60| L] : :
B :__ 30% Solids Bentonite 411 SILT with SAND; light brown (7.5 YR 6/4); sand ML| O[10(90| WM
B Slurry (0-325' bls) G - fraction is fine to very fine grained; soft, gritty
a / /// _J % texlure; strong reaction to HCI, moist.

] 7 65 L4 :
% / Z TP SM | 10{50 (40 M
B , m .|
4 / ! \J 1 !
m’] | 707 0L _ i i
3\ Lithologic Log and Well Construction Details of SGD-2

Approved Date Revised Date : Reference: ' FIG.
T.Schrauf | 1/29/04 i 793100 | 3a




HGC-WELL 733100.CPJ) NEWPROJ.GDT 9/18/06

Project: Page-Trowbridge Ranch Landfill

Boring: SGD-2 Pg._2 of &
Drilling Co: _Water Development Com. Drilling Method: _Air Rotary Date Started: 12112/03
Location: _10' West of SGD (Deep) Sampler: Date Completed: 12/13/03
___ Desc. of Meas Pt Logged by. _W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
) WELL COMPLETION ol T ESTIMATEDI
—_— y L
Ind § g g 0 o o % OF .
- 0| o a | = ! = B b
5 = |e|l £ |§ DESCRIPTION 1 | 2
g 5 &: o |E| @ g ESCRIPTIO 8 g | 2
o o= lenlgids S oGRISAlFI| 2
7 7 ][ SILTY SAND with GRAVEL; light brown (7.5 YR T_f‘_ﬁ
E I 7.1} 6/4); gravel fraction to 1" max diameter, N
] \ -1 J subangutar to rounded, crystalline; sand fraction
75} | 754 | is coarse ot very fine grained but is primarity fine
. /' i grained; loose mix; strong reaction to HCI: ML! O '40)100| M
- / / . ' moist.(confinued)
- - SAND with SILT; lightbrown (7.5 YR 6/4); sand
80 / G 807 || fraction is fine o very fine grained; soft; strong
’ / / ] l ,L reaction o HCL maist.
i / T %K | SILTY SAND with GRAVEL; brown (7.5 YR 5/4); SM|[35(50(15{M
854 : 8511 |"| gravel clast o 1" max diameter, subangular 1o :
. G T-1| | rounded, crystalline aphentiss; sand fraction
i % T ]| coarse to very fine grained: loose: strong reaction
] 4 4111 to HCI; moist.
90 | 90| | A1]
. . 1/2" SCH 80 PVC 11| | SILT with SAND: light brown (7.5 YR 6/4); trace ML 5 10185 M
E screen 0.020" slot G B i| gravelto 1/2" max diameter, subangular to
— / (330-350' bls) B rounded; sand traction is very fine grained; soft;
957 / / || 957 strong reaction to HCL: moist.
] _ SILT; light brown (7.5 YR 6/4); soft, flour-like ML| O] O (100! M
N G - I texture; strong reaction to HCI; moist,
100_] | 100] E
- + SILTY SAND; light yellowish brown (10 YR 6/4); SM: 060140 M
_ A G - sand fraction is fine to very fine grained; soft, o
- / / - loose mix;Strong reaction to HCI; moist. H
105_] / L1105 | X : _
i / —*.e..| WELL-GRADED SAND with GRAVEL: Tight SWi10(|85| 5 | M
i ~I°.t..¢|  yellowish brown (10 YR 6/4); gravel fraction is
1 / —wiel|  fine grained 1o 1/2” max diameter, subangular to
107 G 110_{3+;s2+7]  rounded; sand fraction is coarse to very fine
a 7/ 30% Solids Bentonite Tenessd  arained. fairly well graded:; Ioose: strang reaction
B / 7 Slurry (0-325' bls) - 1 1o HCE moist.
1157 / __‘ 15_i o0 ] _ A
n / & SILTY SAND: with trace gravel; yellowish brown (10 1 SM | 5 |756|20| M
B % ~. | ¥R 5), as desuibey above except for aecrease
~ U R | ingravel fraction and increase in silt fraction.
120 L1120 o] . Do
/ _H1 | SANDY SILT; light yeliowish brown (10 YR 6/4); ML|0i25i75| M
| G -~ 1| sand fraction is very fine grained; soft, gritty :
- / 1| texturs; strong reaction ot HCI; moist.
125] L1125 {1 1i+] _ _
1 111 | SILT; light yellowish brown (10 YR 6/4); soft, ML|O|5 (85| M
n / aH flour-like texture; strong reaction to HCI; moist.
1307 17 Cis
R BT t
17 _ gl |
19570 Z +—1 135 4 -
] —T14][ | SILT: with gravel and sand; yellowish brown (10 YR | ML | 10| 1080 M
] / 4 5/6); gravel fraction to 1" max diameter, I I
- G - subangular to rounded; soft, loose; strong { ’
107 /A N reaction to HCI; moist, 1 :
thhologlc Log and Well Construction Details of SGD-2
Dat Revised Date Reference: {FIG.
CHEM, INC. Approved e 3b
T.Schrauf 1/29/04 793100




HGC-WELL 793100.GP4 NEWPROJGDT 9/18/06

Project: Page-Trowbridge Ranch Landfili

Boring: SGD-2

Pg._3_of 6_
Driling Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12/12/03
Location: _10" West of SGD {Deep) Sampler: Date Completed: 12/13/03
Desc. of Meas Pt: Logged by: _W.Thuinpson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
I
) WELL COMPLETION | ESTIMATE ‘
e — : 9
.LF 3 g & 8 i 2] /o & g
Q. = ! = e =
2 % glolglgls DESGRIPTION @ Eé E
[ = © B
8 2= a |3 &|58 L Sicrisaj | S
ST T
145 / I 1451} ,\.J’
. Zi 1711 SANDY SILT; light yellowish brown (10 YR 6/a): ML |0 [15185 M
i G 1. sand fraction is fine fo very fine grained; soft,
- / b flour-like texture; strong reaction to HG!; moist.
150 L 11507]
_ / 1111!] SANDY SILT; as described above except for ML | 0 |40|60IM
by 4 G E N increaeo in oand fraclion.
155] / MEEES J«J’ '
- / 7] | GRAVELLY SILT with SAND; yellowish brown (10 SM [ 3040 {30! M
- % -1 111 YR 5/4); gravel fraction to 1" max diameter,
T 7 T . subangular (o rounded, crystaliine aphentiss,
160 _ % Al 16071 dark through light gray, quartz; sand fraction is
_ coarse through fine grained but, primarily fine
_ / =4 grained; loose mix; sirong reaction to HCI; moist.
7] / / 3T T SANDY SILT; yellowish brown (10 YR 5/4), sand ML| O |20i80; M
165 / 1651 fraction is fine to very fine grained; soft, powdery, :
4 / H 1 | gritty texture; strong reaction to HCI; moist. |
. f sl ,
170 % G 170 ]
i U7 _ 112" SCH 80 flush N
E / . thread blank PVC —
- / / Casing (0-330' bls) ]
175 / L {175 _ _ ;
m / / 11 | GRAVELLY SILT; light yeltowish brown (10 YR SM |20 65|15 X M
i A G - 6/4); gravel fraction to 1/2" max diameter, ‘
] % -4 | subangulario rounded; sand fraction is coarse !
180 ] . 180_] 1 41 through very fine grained, well graded to silt
0: / % ] _//- \_fraction; loose: strong reaction to HCl: moist. /|l sm | 0 j80. 20| m
N z 4 SILTY SAND; brown (7.5 YR 5/4); sand fraction is
4 G - fine to very fine grained; loose; strong reaction to
185 1851 1 4+ HCI; moist.
i ¢ SILT with SAND: brown (7.5 YR 5/4); sand fraction | ML | 0 | 10|90 | M
. / N ia fine to very fine grained, aufl, yilly, luur-likg
- / /- || texture; strong reaction 1o HCI; moist.
1907 L 11907 {4 i L
i / ] 1T | SILT with SAND; as describe above except for a ML, 5 '10(85| M
i j / ~1 ] small amount of gravet to 1" max diameter,
/ Z A\ Hl||],]  sub7?7 10 rounded, crystalline.
195 L1957 l«-"’
B 71| | SILTY SAND with GRAVEL; brown (7.5 YR 5/4): SM|10|65(125| M
- G E gravel fraction is fine graded to /2" max
— / é 7 diameter, subangular to rounded: sand fraction is
200 A | 1200 coarse to very fine grained, fairly well graded;
] 30% Solids Bentonite 7 loose; strong reaction to HCI; moist. /iMme|oleoldolm
i // Slurry (0-325' bis) - as above except for increase in silt fraction. .
205 _] / G 205 i
21071 / 7 L_12107] - -
Lithologic Log and Well Construction Details of SGD-2
< CHEM, INC. Approved Date Revises [ Date Reference: FIG.
T.Schrauf | 1/29/04 793100 3¢




HGC-WELL 793100.GPJ) NEWPROJ.GCT 9/18/06

Project: Page-Trowbridge Ranch Landfill

Boring:

SGD-2

Pg. 4 of 6
Driling Co: _Water Development Corp. Driling Method: _Air Rotary Date Started: 12/12/03
Location: 10" West of SGD (Deep) Sampler: Date Completed: 12/13/03
Desc. of Meas Pt: Logged by: _W.Thonwson
Land Surf. Elev: Meas. Pi. Elov: Reviewed by: _B. Anderson
| [ i
WELL COMPLETION > ‘ ESTIMATED
e £ = - %OF
n § g E 8 u.' © - . | | @
el & /= = .3
2 ¢ o8| &8s DESCRIPTION g g | E
a izl [§| 8|68 3 GIGR{3A FI‘E
5 ,.— 30% Solide Bentonitc _ l | S @bove excep! for increase in il l 1 i
] / Slurry (0-325' bis) GI 1[I  fraction.{continued) | |
. . . ||
215 L2157 | 1L !
] // 1] | [SANDY SILT: brown (7.5 YR 57a): sana Fractionis Mt | 0 |30 70| m
E / ~[ fine to very fine grained; soft, gritty texture; strong
N B reaction to HCI; moisk.
220 / 220%
225 225
] % ]
2307 | i230]) |4
n 211 SANDY SILT; brown (7.5 YR 5/4); as above except |ML | 0 120 80| M
- / / = for increase in silt fraction. -
2357 % o 236
240 / G 240 ;
245 / 7 245
2507 / / 2507 L .
] / 11| SILTwith SAND: brown (7.5 YR 5/4): sand fraction |MI | 0 |10]901 M
N — ism very fine grained, fiour-like texiure; strong
i A - reaction to HCH, moist.
2557 / 255_
] % :
260 / / 260 | '
- G |
] / il |
2703 / 270, :
3 / 1/2" SCH 80 flush | .'
4 thread blank PVC — |
. / Casing (0-330' bls) b i
275 / / 27s |||, ; ‘
ﬂ 7 - |
B / 1 | |
o807 2g0 111 11 - - -
Lithologic Log and Well Construction Details of SGD-2
CHEM. INC Approved Dale Revised | Date Reference: FIG.
¥ . .
T.Schrauf | 1/29/04 793100 3d




HGC-WELL 793100.GPJ NEWPROJGDT 9/18/06

Project: _Page-Trowbridge Ranch Landfill

Boring: SGD-2 Pg. 5 of 6_
Driling Co: _Water Development Com, Drilling Method: _Air Rotary Date Started: 12/12/03
Location: _10' West of SGD (Deep) Sampler: Date Completed: 12/13/03
Desc. of Meas Pt Logyed by:  W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by. B. Anderson
T
WELL COMPLETION - |EST|MATE
E € = e i %OF
o HHE IR _ o
£ 2 2|8 < : 5
& IR 2 DESCRIPTION § £ Mk
4 ol (38|68 :cﬂGRISA FI =
B v RHL '| SILTwitn SAND; brown (7.5 YR 5/4); sand fraction i
- =11 ism very fine grained, flour-like texture; strong
7 b ‘ reaction to HC!; maist. (continued) I
285 ; 285 ]
I
11 SiEl |
290 / ' L2907 ‘
. SAND with SILT; very pale brown (10 YR 7/3); sandqwW-SM0 |90 |10 M
-1 . fraction ic modium through vory fine graired, i
B . tairly well graded 1o silt fraction; loose; strong l
295 ] 4 G : reaction to HCI; moist. .
§ % L3 4 : _ —
i “74 H :| SANDY SILT; brown (7.5 YR 5/4); sand fractionis | ML | 0 |20|80| M
300.; 300 fine to very fine graned; soft, gritty flour-like
j / / ] texture; strong reaction to HCl, moist.
3057 / / 305
4 30% Solids Bentonite 4 !
- / Slurry (0-325' bls) E ;
a1n] / % 210]
- / % - :
3157] é G 315
320 / 3207
i | 1/2" SCH 80 fiush i
B thread blank PVC E
- Casing {0-330' bis) B
325 ] ﬁ 325
330 : L . : .
- —__ 20/40 Mesh Colorado SAND with SILT; yellowish brown (10 YR 5/4); sandSW-SMO |80 | 10| M
- Silica Sand (325-355' I fraction is medium through very fine grained,
8 bls) A fairty well graded through 1o the siit fraction; loose
335-‘ L strong reaction to HCI, moist.
] U | [ SILTY SAND; dark yellowish brown (10 YR 4/4), | SM | 0 |60 |40 M
4 N - sand fraction is very fine grained; soft; strong i
- | 91, reaction to HCI; moist. .
1 I 3407 | i
340 | - i
=N G*]
. | 1] |
4 ! 1 =
] ! — 343 4 "/ " T H ]
i _1/2"SCH 80 PVC . i| SANDY SILT with minor clay, dark yeliowish brown | ML | 0 140,60 | M
! screen 0.020" slot N - [| (10 YR 4/4); sand fr:acxion i§ very ﬁ'ne grained; 1 i
i {330-350" bls) : \ 7 | soft, slightly ?cahesive?, slightly sticky; strong ; i
i : 450 111 reaction to HCL, moist. |
Lithologic Log and Well Construction Details of SGD-2
CHEM, INC. Approved | Date Revised L Uate Reference: FIG.
T.Schrauf | 1/29/04 793100 3e




Project: Page-Trowbridge Ranch Landfiii Roring: SGD-2 Pg. 6 uof 6

Driliing Co: _Water Development Corp. Drilling Method: _Air Rotary Date Started: 12112103
Location: _10' West of SGD (Deep) Sampler: Date Completed: 12/43/03
Desc. of Meas Pt: Logged by:  W.Thompson
Land Surf. Elev: Meas. Pt. Elev: Reviewed by: _B. Anderson
T I | |
WELL COMPLETION [ESTIMATED
E § g E = % OF
“ 23l e |8 e - e
£ 18l &le| & £ DESCRIPTION 0 8 -
5 52l o5 5(8e BE 1|18
la] o R| DLy aol6S D OIGRISAIFI =
] I [T 8ANDY SILT; as describe above except that clay ML"0 3070 M
4 G - M fraction is absent and silt fraction has increased.
4 ' 1l
355 355 L
o TD @ 355'bls ML: O 30|70 M

HGC-WELL 793100.6PJ) NEWPRO..GD1 9/18/06

Lithologic Log and Weli Construction Details of SGD-2
HYDRO

GEO

CHEM lNC_ Approved Date Revised , Date Reference. FIG.
’ T.Schrauf | 1/20/04 : 793100 3f







ATTACHMENT D

SOLAR POWER PRODUCTION AND CONTROL EQUIPMENT SPECIFICATIONS
AND MANUFACTURERS’ USER MANUALS

(on CD)

Sharp 185 Watt (NT-185U1) Spec Sheet
Sharp 170 Watt (NT-170U1) Spec Sheet
Bp Solar 175 Watt (SX 3175) Spec Sheet, Warranty, and Installation Instructions
Outback FLEXmax 80 User's Manual
Technical Manual for Sun Xtender Batteries (Concorde Battery Corporation)
TriStar Solar System Controller Installation and Operation Manual
Minarik Automation & Control User's Manual, DC Series (DC60-12/24)
Magnum ME-RC Owners Manual

Magnum RD Series Inverter Manual



)

ATTACHMENT E
(on CD)

EXCEL SPREADSHEETS



ATTACHMENT F
(on CD)

FIELD DATA SHEETS



