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In-Station Diagnostics (ISD) 
Overview

South Coast AQMD
Phase II EVR Conference
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Discussion Topics

• Regulatory Requirement Overview

• Timeline Overview

• ISD System Overview

• TLS Requirements & Site Configuration

• Support & Training
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Why EVR and ISD?

Current Situation:
Stations with Vapor Recovery – 45,000
Expected Operation Efficiency – 90% 
Estimated Operating Efficiency – 60%

(based on California studies)

45 Million Gallons of Fuel Lost 
into the Environment each Year from 
Stage II Controlled Sources

Uncontrolled Release Causes:
• Per Station:  3 tons/year
• In the U.S:   135,000 tons/year
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Enhanced Vapor Recovery (EVR)

� Module 1 – Phase I EVR
� Module 2 – Phase II EVR 
� Module 3 – ORVR Compatibility
� Module 4 – Liquid Retention
� Module 5 – Spillage 
� Module 6 – In-Station Diagnostics (ISD)

In July 2000 the state of California enacted 
new legislation changing the requirements 
for vapor recovery in California. The 
changes are separated into 6 modules 
defined as follows:
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CARB EVR Timeline
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Enhanced Vapor Recovery (EVR)

� Increase Stage I transfer efficiency from 95% to 98%

� Increase Stage II collection efficiency from 90% to 95%
� Limit emissions to 0.38 lbs/1000 gallons dispensed

� Limit tank pressures to an average of less than 0.25 inches of water

� Require ORVR compatibility
� Liquid retention to be less than 100 ml/1000 gal

� Limit spitting to less than 1.0 ml per nozzle

� Reduce spillage requirement from 0.42 to 0.24 ml/1000
� Limit drips to 3 drops per fueling

� Require ISD on all stations with throughputs over 1 .8 million gal/year

� Require ISD on all stations with throughputs over 600,000 gal/year

� Required For New / Rebuild CA Locations After 09/2005

� Required For New / Rebuild CA Locations After 09/2006*
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Module 3: ORVR Compatibility

� Required For Existing Stations By April 2006

Certified Options:
� Balance vapor recovery systems
� Healy vapor recovery system
� OPW VaporSaver membrane processor system
� Hirt processor
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Modules 2, 4, 5: Stage-II EVR

� Required For New / Rebuild Stations After April 2005

Certified Options:
� Healy EVR 
� VST

� Required For Existing Stations By April 2009
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CARB EVR Timeline
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ISD Timing Requirements

Service Station Annual Throughputs

Exceeding 1.8 Million Gallons:
September 2005 – September 2009

Exceeding 600,000 Gallons:
September 2006 – September 2010

Existing Sites
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The Healy EVR System

Healy 
Model 900 Series

ORVR Nozzle

Healy
VP1000 Series
Vacuum Pump

Gilbarco or Wayne 
Dispenser

Pressure Control
System
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The VST EVR System
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TLS Console Requirements

• TLS 350 Console with ECPU II and Printer
• TLS software v25C (or higher)
• (NEW) Vapor Flow Meters (1 per dispenser)
• (NEW) Vapor Pressure Sensor (1 per site)
• (NEW) NVMEM 2 (For ISD report storage)
• (NEW) ISD SEM
• Pump control (programmed for positive shutdown on ISD alarms)
• RS232 port
• Smart Sensor Module(s) 
• Probes & Probe Module(s)
• Dispenser Interface Module (DIM)
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In-Station Diagnostics 

Vapor 
Containment 
Monitoring

Vapor Collection 
Monitoring

� A/L & Flow 
Performance 
Collection Tests

� Over Pressure & Tests
� Vapor Leakage 

Detection 
Stage II

Stage I

Self-Test 
Monitoring

� Setup Testing
� Sensor Out Testing 
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� A specially designed vapor flow meter 

measures the amount of gasoline 

vapor flow returning from a car for 

vapor collection tests

Vapor Flow Meter

(one per dispenser)

Vapor Flow Meter 

P/N: 330020-445

� Each vapor flow meter must connect 

with an open Smart Sensor Interface 

Module

Smart Sensor 

Interface 

Module (either 

7 or 8 input 

version)



16

Installation – Below Shear Valve

Fitting 
required for 
entering liquid 
during 
backpressure 
test 

� Intrinsically 
safe sensor

� Can share a 
conduit with 
another VR IS 
sensor

� Connects to a 
smart sensor 
module in the 
TLS 350
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Installation – Above Shear Valve

Before After
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Vapor Pressure Sensor 

� A Vapor Pressure Sensor is 

installed in the containment system 

to monitor tank pressures for vapor 

containment tests

Vapor Pressure Sensor

(one per site)

P/N: 330020-515

� The vapor pressure sensor must 

connect with an open Smart Sensor 

Interface Module Input

Smart Sensor 

Module (either 

7 or 8 input 

version)
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• Taps into the vapor 
return line at a 
dispenser (below 
flowmeter & vacuum 
pump)

• Intrinsically safe sensor
• Can share a conduit 

with another VR IS 
sensor

• Connects to a smart 
sensor module in the 
TLS 350

Vapor Pressure Sensor
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NVMEM 2 

� A larger memory expansion 

module necessary for regulatory 

ISD Report storage

P/N: 331943-203
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Dispenser Interface Modules (DIM)

The Dispenser Interface Module (DIM) is a 
protocol decoder (translator) that acquires 
transaction data from the dispensing 
equipment (e.g. POS, controller or dispenser)

For ISD:

• The DIM collects gasoline 
liquid flow data for Vapor 
Collection tests

• ISD works with all DIMs and 
blending dispenser 
combinations
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Monitoring Type 1 - Vapor Collection (A/L Ratio)

� Assist: Degradation A/L – 7 Days Warning 

Before Alarm (CA Threshold: < 85% 

Collection)

� Assist: Gross A/L – 1 Day Warning Before 

Alarm (CA Threshold: < 35% Collection)

Vapor Flow Meter
(1 per dispenser)

Dispenser Interface 

Module
(1 per station)

� Collection monitoring is performed 

on Stage II vapor recovery systems 
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Monitoring Type 2 – Vapor Containment Tests

� Gross Over Pressure – 7 Days Warning 

Before Alarm (CA Threshold: +1.3 IWC > 

5% of the time over 7 days)

� Degradation Over Pressure – 30 Days 

Warning Before Alarm (CA Threshold: + 0.5 

IWC > 25% of the time over 30 days)

� Containment Leakage – 7 Days Warning 

Before Alarm (CA Threshold: > 8 – 14 CFH 

leak at 2IWC over 7 days)

Pressure Sensor
(1 per station)

Inventory 
Probe

(1 per tank)

� Containment monitoring is 
performed on Stage I and Stage 
II vapor recovery systems 
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EVR/ISD Simulations

Simulation Available At http://www.veeder.com

• #3 – Normal Fueling

• #8 – Vapor Collection Monitoring 

(Gross Failure)

• #7 – Vapor Collection Monitoring 

(Degradation Failure)

• #9 – Vapor Containment Monitoring

(Vapor Leak)
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IV0200 
MAR  1, 2004 12:20 AM  

SITE NAME
SITE ADDRESS
SITE CITY, ZIP
SITE PHONENUMBER

ISD MONTHLY STATUS REPORT 

EVR TYPE: VACUUM ASSIST 
ISD TYPE: 01.00 
VAPOR PROCESSOR TYPE: NO VAPOR PROCESSOR 

OVERALL STATUS             :FAIL            EVR VAPOR COLLECTION :FAIL         
EVR VAPOR CONTAINMENT      :PASS         
ISD MONITOR UP-TIME        :100%            STAGE I TRANSFERS: 39 of 39 PASS 
EVR/ISD PASS TIME          :100%             

CARB EVR CERTIFIED OPERATING REQUIREMENTS 
MIN      MAX 

VAPOR COLLECTION ASSIST SYSTEM A/L RANGE          0.95     1.15 

ISD MONITORING TEST PASS/FAIL THRESHOLDS 
PERIOD    BELOW  ABOVE  

VAPOR COLLECTION ASSIST SYSTEM A/L GROSS FAIL        1DAYS     0.33  1.90 
VAPOR COLLECTION ASSIST SYSTEM A/L DEGRADATION FAIL  7DAYS     0.81  1.32

VAPOR CONTAINMENT GROSS FAIL, 95th PERCENTILE        7DAYS     ---- 1.30"wcg 
VAPOR CONTAINMENT DEGRADATION, 75th PERCENTILE      30DAYS     ---- 0.30"wcg 
VAPOR CONTAINMENT LEAK DETECTION FAIL @2"WCG         7DAYS     ---- 8.50cfh 
STAGE I VAPOR TRANSFER FAIL, 50th PERCENTILE        20MINS     ---- 2.50"wcg

WARNING ALARMS 
DATE     TIME     DESCRIPTION                     READING       VALUE    

FAILURE ALARMS 
DATE     TIME     DESCRIPTION                     READING       VALUE 

SHUTDOWN & MISCELLANEOUS EVENTS 
DATE     TIME     DESCRIPTION                     ACTION/NAME   

Available via RS-232 Serial 
Port

Monthly Report – RS232
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AUG 28, 2002 10:14:18 AM

ALL FUNCTIONS NORMAL

<FUNCTION>

IN-TANK INVENTORY

PRESS <STEP> TO CONTINUE

<FUNCTION>

:

<FUNCTION>

TEST OUTPUT RELAY

PRESS <STEP> TO CONTINUE

<FUNCTION>

VIEW ISD ALARM STATUS

PRESS <STEP> TO CONTINUE

<FUNCTION>

VIEW ISD DAILY REPORT

PRESS <STEP> TO CONTINUE

<FUNCTION>

VIEW ISD MONTHLY REPORT

PRESS <STEP> TO CONTINUE

ISD MONTHLY REPORT      

SITE NAME
SITE ADDRESS
SITE CITY, ZIP
SITE PHONENUMBER

MAR  1, 2004 12:09 AM

EVR TYPE: VACUUM ASSIST 
ISD VERSION 01.00       

REPORT DATE: FEB 2004   

OVERALL STATUS   FAIL   
EVR CONTAINMENT  PASS   
EVR COLLECTION   FAIL   
STAGE1  39 of  39 NOTEST
SELF TEST        PASS   
ISD MONITOR UP-TIME:100%
EVR/ISD PASS TIME:  85% 

----------------
DATE  TIME  DEVICE  HOSE
DESCRIPTION        VALUE

----------------
LAST 10 WARNINGS        

2-25 23:59 FP05   BLEND
GROSS COLLECT WARN BLKD 

----------------
LAST 10 FAILURES        

2-26 23:59 FP05   BLEND
GROSS COLLECT FAIL BLKD 

----------------
LAST 10 MISC EVENTS     

2-26-04 11:59PM        
DISABLED FP05 BLEND     
A/L RATIO GROSS BLOCKAGE

Monthly Report - Printout
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Available via RS-232 Serial 
Port

IV0700 
MAR  1, 2004 12:05 AM  

ISD DAILY REPORT DETAILS 

EVR TYPE: VACUUM ASSIST 
ISD TYPE: 01.00 
VAPOR PROCESSOR TYPE: NO VAPOR PROCESSOR 

OVERALL STATUS             :FAIL            EVR VAPOR COLLECTION :FAIL         
EVR VAPOR CONTAINMENT      :PASS         
ISD MONITOR UP-TIME        :100%            STAGE I TRANSFERS: 39 of 39 PASS 
EVR/ISD PASS TIME          :100%             

Status Codes: (W)Warn (F)Fail (D)Degradation Fail (G)Gross Fail 
(ISD-W)ISD Self-Test Warning (ISD-F)ISD Self-Test Fail (N)No Test  

ISD   ISD  ---CONTAINMENT TESTS--- STAGE        ---COLLECTION TESTS-DAILY AVERAGE HOSE A/L RATIO-----------------------
EVR   %UP  GROSS  DGRD  MAX  MIN  LEAK   I   VAPOR  FP1  FP2   FP3   FP4   FP5   FP6   FP7   FP8   FP9   FP10  FP11  FP12    

DATE  STATUS TIME  95%    75%  "WC  "WC  CFH   XFR  PRCSR  BLEND BLEND BLEND BLEND BLEND BLEND BLEND BLEND BLEND BLEND BLEND BLEND   
02/01   PASS 100%  0.1  -1.4  -0.5 -5.0    2  PASS         1.08  1.14  1.06  1.08  1.09  1.06  1.02N 1.05  1.07  1.11  1.08  1.09    
02/02   PASS 100%  0.1  -1.4   2.2 -5.0    2  PASS         1.10  1.14  1.10  1.01  1.12  1.02  1.02 1.08  1.07  1.08  1.14  1.09    
02/03   PASS 100%  0.0  -1.4   0.5 -5.0    2  PASS         1.09  1.12  1.04  1.04  1.10  1.05  1.05 1.07  1.11  1.10  1.16  1.09    
02/04   PASS 100%  0.0  -1.5  -0.6 -5.0    2  PASS         1.08  1.08  1.06  1.07  1.06  1.06  1.03 1.07  1.13  1.11  1.09  1.06    
02/05   PASS 100% -0.2  -1.6   1.3 -5.0    0  PASS         1.09  1.05  1.07  1.04  1.09  1.02  1.01 1.09  1.10  1.10  1.10  1.09    
02/06   PASS 100% -0.6  -1.6   1.3 -5.0    0  PASS         1.08  1.04  1.06  1.06  1.06  1.03  1.04 1.07  1.05  1.13  1.11  1.05    
02/07   PASS 100% -0.5  -1.7   0.4 -5.0    0  PASS         1.09  1.11  1.12  1.09  1.11  1.07  1.10 1.09  1.08  1.13  1.13  1.05    
02/08   PASS 100% -0.4  -1.7   1.7 -5.0    0  PASS         1.03  1.10  1.01  1.09  1.08  1.08  1.04 1.08  1.08  1.13  1.13  1.07    
02/09   PASS 100% -0.9  -1.8   1.2 -5.0    1  PASS         1.04  1.14  1.06  1.06  1.07  1.08  1.02 1.08  1.09  1.11  1.05  1.08    
02/10   PASS 100% -1.3  -1.9  -1.1 -5.0    1  PASS         1.09  1.10  1.11  1.12  1.03  0.97  1.04 1.07  1.05  1.09  1.08  1.06    
02/11   PASS 100% -1.3  -2.1   0.4 -5.0    0  PASS         1.05  1.14  1.06  1.09  1.04  1.04  0.98 1.03  1.06  1.06  1.14  1.07    
02/12   PASS 100% -1.4  -2.2  -1.2 -5.0    0               1.06  1.07  1.05  1.10  1.09  1.04  1.04 1.06  1.09  1.10  1.03  1.04    
02/13   PASS 100% -1.4  -2.3  -1.0 -5.0    0  PASS         1.08  1.10  1.00  1.06  1.11  1.04  1.07 1.09  1.08  1.09  1.13  1.08    
02/14   PASS 100% -1.3  -2.4  -0.3 -5.0    2  PASS         1.05  1.09  1.08  1.05  1.07  1.05  1.07 1.02  1.07  1.08  1.13  1.06    
02/15   PASS 100% -1.4  -2.4   1.3 -5.0    2  PASS         1.07  1.11  1.05  1.07  1.04  1.04  0.94 1.09  1.05  1.08  1.13  1.07    
02/16   PASS 100% -1.2  -2.4  -0.3 -5.0    3  PASS         1.06  1.10  1.14  1.09  1.08  1.06  1.05 1.10  1.06  1.13  1.03  1.04    
02/17   PASS 100% -1.2  -2.5   0.0 -5.0    3  PASS         1.06N 1.10  1.14  1.08  1.05  1.05  1.06 1.08  1.13  1.10  1.10  1.07    
02/18   PASS 100% -1.0  -2.5   1.0 -5.0    3  PASS         1.06N 1.10  1.06  1.08  1.06  1.05  1.03 1.08  1.00  1.09  1.05  1.09    
02/19   PASS 100% -0.9  -2.6   1.6 -5.0    4  PASS         1.06N 1.10  1.09  1.09  1.11  1.04  1.01 1.08  1.06  1.08  1.06  1.05    
02/20   PASS 100% -0.6  -2.4   2.9 -5.0    4  PASS         1.06N 1.10  1.03  1.07  1.07  1.05  1.05 1.10  1.12  1.10  1.11  1.07    
02/21   PASS 100% -0.6  -2.4   1.1 -5.0    1  PASS         1.06N 1.10  1.13  1.08  1.10  1.06  1.00 1.07  1.13  1.16  1.09  1.09    
02/22   PASS 100%  0.1  -2.3   3.1 -5.0    0  PASS         1.06N 1.10  1.03  1.08  1.04  1.09  1.05 1.09  1.06  1.10  1.11  1.10    
02/23   PASS 100%  0.1  -2.4   0.9 -5.0    0  PASS         1.06N 1.10  1.04  1.06  1.17  1.09  1.06 1.12  1.09  1.14  1.12  1.08    
02/24   PASS 100%  0.2  -2.5   0.9 -5.0    0  PASS         1.08  1.09  1.07  1.10  1.12  1.08  0.98 1.08  1.11  1.15  1.11  1.02    
02/25   PASS 100%  0.8  -2.5   2.8 -5.0    0  PASS         1.10  1.11  1.08  1.10  1.09  1.07  1.07 1.06  1.09  1.16  1.03  1.05    
02/26   PASS 100%  1.1  -2.5   5.0 -5.0    0  PASS         1.10  1.12  1.11  1.11  1.11 1.06  1.05  1.10  1.11  1.10  1.08  1.05    
02/27   PASS 100%  1.0  -2.5  -0.8 -5.0    0  PASS         1.11  1.13  1.11  1.12  1.10  1.07  1.08 1.08  1.06  1.15  1.13  1.09    
02/28   PASS 100%  1.0  -2.6   0.3 -5.0    0  PASS         1.09  1.16  1.08  1.08  1.11  1.08  1.07 1.07  1.10  1.18  1.05  1.08    
02/29   PASS 100%  0.9  -2.6   1.6 -5.0    0  PASS         1.01  1.14  1.08N 1.09  1.14  1.08  1.03 1.10  1.06  1.19  1.09  1.09

Daily Report – RS232
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ISD DAILY REPORT        

EVR TYPE: VACUUM ASSIST 
ISD VERSION 01.00       

REPORT DATE: FEB 29     
ISD VERSION 01.00       

OVERALL STATUS   PASS   
EVR CONTAINMENT  PASS   
EVR COLLECTION   PASS   
STAGE1   2 of   2 PASS  
SELF TEST        PASS   
ISD MONITOR UP-TIME 100%

----------------
CONTAINMENT TESTS       
GROSS    95%    0.9  "WC
DGRD     75%   -2.6  "WC
VAPOR LEAK        0  CFH
MAX             1.6  "WC
MIN            -5.0  "WC                        

----------------
COLLECTION TESTS        
GROSS       DGRD        
A/L(#)      A/L(#)      
FP 1: BLEND             
1.01( 49)  1.09(237)    
FP 2: BLEND             
1.14( 24)  1.13(222)    
FP 3: BLEND             
1.08( 24)N 1.08(147)   
FP 4: BLEND             
1.09( 69)  1.09(378)    
FP 5: BLEND             
1.14( 37)  1.14(255)    
FP 6: BLEND             
1.08( 43)  1.08(316)    
FP 7: BLEND             
1.03( 42)  1.05(241)    
FP 8: BLEND             
1.10( 70)  1.08(443)    
FP 9: BLEND             
1.06( 35)  1.09(284)    
FP10: BLEND             
1.19( 53)  1.15(397)    
FP11: BLEND             
1.09( 45)  1.09(242)    
FP12: BLEND             
1.09( 90)  1.07(415)    

----------------
SELF TEST               
SETUP TEST       PASS   
SENSOR OUT TEST  PASS `

AUG 28, 2002 10:14:18 AM

ALL FUNCTIONS NORMAL

<FUNCTION>

IN-TANK INVENTORY

PRESS <STEP> TO CONTINUE

<FUNCTION>

:

<FUNCTION>

TEST OUTPUT RELAY

PRESS <STEP> TO CONTINUE

<FUNCTION>

VIEW ISD ALARM STATUS

PRESS <STEP> TO CONTINUE

<FUNCTION>

VIEW ISD DAILY REPORT

PRESS <STEP> TO CONTINUE

Daily Report - Printout
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Warning Alarm Posting

Indicator Lights

Display Message

Printed Message

• Displayed and printed messages alert you to the type of alarm

• The TLS console logs an entry to the Warning Log upon 
posting a warning alarm
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Failure Alarm Posting

• Displayed and printed messages alert you to the type of alarm

• The TLS Console logs an entry to the Failure Log, prohibits fuel 
dispensing from the affected fueling point(s) and logs a shutdown 
event to the Shutdown & Misc. Event Log upon posting a failure 
alarm
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Support: ISD Quick Reference Guide (Front)
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Support: ISD Quick Reference Guide (Back)
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Training

• Approximately 90 contracting companies and 450 Technicians 
have been trained in California on the ISD System.

• ISD Training via Veeder-Root’s Certified Trainers (CT’s)

• Certified Trainers in CA and can be found at www.veeder.com

• VST PMC training throughout CA last week of February via 
regional distributors
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ISD Installation and Service

• Technicians must be trained and certified for ISD startup

• Contractor certification is required by local and state regulatory 
agencies

• Only certified technicians can startup ISD and fill out the Warranty 
Registration and Check Out (WRACO) form to obtain warranty 
protection from Veeder-Root
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California Site Status

• Approximately 1000 Veeder-Root ISD sites currently 
installed in CA

• Approximately 70% are retrofits

• Approximately 30% are new sites
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CARB Executive Order (EO) VR-202-C

• Includes “Universal Mounting Kit”

• EO addresses ‘legacy” dispensers not covered in 
original EO

• Allows options for existing shallow dispenser pans
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Thank You!

Dave Emmington
(916) 638-2066 office
(916) 835-8600 cell

demmington@veeder.com


