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ISD IN-USE EVALUATION PROTOCOL 
December 16, 2005 

 
1.  Objectives 
 
The overall objective is to determine whether performance of working ISD systems is similar to 
performance of the system tested in certification.  As discussed in a March 1, 2005, meeting between 
CAPCOA and ARB, the evaluation will focus on the following: 
 

• Vapor to Liquid (V/L) testing per Exhibit 5 of Executive Order VR-202-A to determine how 
closely the Veeder-Root ISD system compares to the V/L method.  

 
• Determine if the Healy ISD System effectively identifies ORVR and non-ORVR vehicles such 

that V/Ls can be adequately identified per CP-201 criteria.  
 

• Determine whether V/L Malfunction Criteria for Gross and Degradation failures (Section 10.2 
(b) and (c) of CP-201) can be tightened without compromising the reliability of the assessment. 

 
• Verification that the Veeder-Root ISD vapor pressure sensor and the vapor flow meter are 

operating properly. 
 

 
2.  Site Selection 
 
Certification and Research and Development sites will be excluded from being an evaluation site.  
The minimum number of stations is six at the following districts with one site preferably having a 
throughput greater than 500,000 gallons per month:  
 

• South Coast (minimum of 1 site) 
• San Joaquin (minimum of 1 site) 
• San Luis Obispo 
• San Diego (minimum of 1 site) 
• Glenn County 
• Sacramento (minimum of 1 site) 
• Bay Area (minimum of 1 site) 

 
3. ISD Evaluation 
 
CAPCOA and Air Resources Board (ARB) staff will work cooperatively during the time period 
between the ISD installation at the first site and the fifth site to evaluate the protocol and to collect 
data.  Any changing or refining of the protocol will be done during this time jointly with ARB and 
CAPCOA.  The evaluation will start when the sixth site becomes operational with at least five of those 
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sites in the designated Districts or 12 months after the first evaluation site is installed, whichever 
comes first. 
 
The study will be a collaborative effort between the ARB and CAPCOA.  The field testing will be 
conducted by the Districts.  Access to data will be obtained remotely and in cooperation with Veeder-
Root. 
 
 
4. Enforcement at the Evaluation Test Sites 
 
Enforcement will be handled in accordance to local District policies and procedures. 
 
5. Exhibit 5 of Executive Order VR-202 Testing – V/L Ratio 
 
District staff should notify Vince Bunac of ARB, prior to performing a site visit to facilitate matching the 
field data with the electronic data.  The TLS system data will be provided by Veeder-Root or remotely 
accessed by ARB and the districts.  Upon arriving at a test site, testing staff should synchronize 
timepieces with the ISD system clock to ensure proper correlation of test data to ISD data. 
 
ISD vapor collection accuracy is dependent upon vapor flow meter accuracy.  Since there is a single 
flow meter in each dispenser, all hose vapor flows make use of the same flow sensor within a 
dispenser.  Therefore it is only necessary to test V/L accuracy on one side of the dispenser.  During 
each V/L test the opposite side of the dispenser must be inactive by coning off the fueling point to 
prevent dispensing during the test. 
 
Throughout the evaluation period, testing will be performed monthly for 18 months in accordance with 
Exhibit 5 of Executive Order VR-202.  On each site visit, testing staff will randomly select the gasoline 
grade.  Staff will perform at least 10 test runs during each site visit.  If possible, Staff will conduct 
each test run at a different fueling point.  Repeating test runs at the same fueling point may be 
necessary due to lack of available fueling points or other site-specific conditions.    
 
Wait at least 1 minute after each test before beginning the next test to ensure that the ISD system 
recognizes it as a separate fueling.  For each run, obtain an ISD fueling event V/L ratio by recording 
required information from the ISD system in the Healy V/L Field Data Sheet (Form 1).  
 
ARB staff will compare the V/L results from the Healy V/L Field Data Sheet to the ISD system TLS 
V/L.  Within two days after completing the V/L tests, fax the raw data sheets to Vince Bunac of the 
ARB at (916) 322-2444.  ARB staff will compile the data from all testing agencies and forward the 
consolidated data to participants every three months. 
 
Please note that pouring the gasoline back into the UST can result in pressure changes.  
These changes may cause the TLS system to indicate a warning. 
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6. Identification of ORVR and non-ORVR vehicles 
 
Vince Bunac of ARB at (916) 327-7420 should be contacted prior to performing a site visit to facilitate 
matching the field data with the electronic data.  The TLS system data will be provided by Veeder-
Root or remotely accessed by the ARB staff.  Upon arriving at a test site, testing staff should 
synchronize timepieces with the ISD system clock to ensure proper correlation of test data to ISD 
data. 
 
Each test site will be visited at monthly intervals for 18 months to determine the ISD system response 
to ORVR vehicles.  Testing staff will witness a minimum of 20 refuelings per visit.    Vehicle 
information shall be recorded on the ORVR Vehicle Determination Data Sheet    (Form 2).   At the 
end of the 18 months, the information recorded on the ORVR Determination Data Sheet must include 
information on a minimum of 100 ORVR vehicles and 100 non-ORVR vehicles.  If the minimum 
number of ORVR vehicle and non-ORVR vehicle quotas are not met, testing staff will continue to visit 
the test site and record refueling information until they are met. 
 
During vehicle refueling, the opposite side of the dispenser must be inactive by coning off the fueling 
point well enough to prevent dispensing during the test.  Vehicle fuelings that are three gallons or less 
will not be counted.   
 
Testing staff will determine if the vehicle is equipped with onboard refueling vapor recovery (ORVR) 
with the permission of the vehicle owner.  If the owner refuses to provide permission, check the next 
vehicle.  This determination is made by checking the emission label attached to the vehicle’s hood or 
engine compartment.  Look for the “Evap Family” code.  If the fifth digit is an “E” or “V”, it is Non-
ORVR as shown in Sample A below.  If the fifth digit is an “R”, then the vehicle has ORVR as shown 
in Sample B below.   
 

Sample A 
 

 
 
 

Non-ORVR 
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Sample B 
 
 

 

 
 
 
Staff must check the emissions label for all vehicles that fall under the EVAP Family Code Required 
column.  Data from vehicles that fall into the EVAP Family Code Required column identified below in 
Table 1 that are not confirmed will not be counted.  It is essential that ORVR and non-ORVR vehicles 
be identified conclusively. 
 
Table 1: EVAP Family Code Requirements 

 

Vehicle Class 

non-ORVR Vehicles  
EVAP Family Code not 

Required 
EVAP Family Code 

Required 

ORVR Vehicles  
EVAP Family Code not 

Required 
Passenger < 1996 1997, 1998, 1999 > 2000  

LD Trucks & MDV (<6000 lbs) < 2000 2001, 2002 > 2003  
MD Vehicles (6001-8500 lbs) < 2003 2004, 2005 > 2006  

 
 
 
After recording 30 vehicle fuelings for vehicles conclusively determined to be ORVR-equipped or non-
ORVR-equipped, testing staff will forward the resulting data to ARB where ARB staff will match the 
beginning fueling time and the gallons dispensed data from the ORVR Vehicle Determination Data 
Sheet to the corresponding readings from the Veeder-Root TLS.  Within two days of the field test, fax 
the raw data sheet to Vince Bunac of the ARB staff at (916) 322-2444.  ARB will staff will compile 
data from all test sites and forward the compiled data to participants every three months. 

 
 
7. Pressure Sensor Verification 
 
Testing staff shall conduct UST pressure sensor verification testing once monthly, for 18 consecutive 
months, minimum.  Vince Bunac of the ARB staff should be contacted at (916) 327-7420 prior to 

ORVR
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performing a site visit to facilitate matching the field data with the electronic data.  The TLS system 
data will be provided by Veeder-Root or remotely accessed by ARB staff.  Upon arriving at a test site, 
testing staff will synchronize timepieces with the ISD system clock to ensure proper correlation of test 
data to ISD data. 
 
Testing staff will record the vapor pressure at the vapor poppet (see Figure 1.)  
 
The basic procedure is summarized below.  For a more detailed description, which includes 
recommended pre-test procedures, equipment descriptions, and calibration procedures; see 
Attachment 1, Determination of Pressure in Underground Gasoline Storage Tanks. 
 

A. Attach the dust cap or vapor coupler test assembly to the vapor adaptor (Figure 2). This 
equipment should be connected in a manner that will minimize bleeding down the ullage 
pressure.   

 
 

Figure 1: Typical Modified Vapor Adaptor Dust Cap (Bottom View) 
 

Threaded probe to 
open vapor poppet 

¼” NPT female 
quick disconnect 
fitting 
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Figure 2:  Typical Field Installation of UST Pressure Measurement Assembly 

 

 
 

B. Apply soap solution to the dust cap or vapor coupler test assembly and vapor adaptor and 
check for visual leaks. 

 
C. If no leaks are detected within two minutes after applying soap solution, proceed with 

monitoring pressure for ten minutes and record the final reading on Form 3. 
 
D. Record temperature at the beginning and end of test period.  This test will be invalid if 

temperature differential exceeds 5° F. 
 
This pressure reading should be conducted prior to performing V/L testing. Within two days of the 
field test, fax the raw data sheet to Vince Bunac of the ARB staff at (916) 322-2444.  ARB staff will 
compile data from all testing agencies and forward the compiled data to participants every three 
months. 
 

8. Operability Test Procedure 
 
 
Testing staff will conduct the ISD Operability Test once monthly, for 18 consecutive months, 
minimum.  The ISD Operability Test consists of two procedures: the Vapor Sensor Ambient 
Reference Test, and the Vapor Flow Meter Operability Test; as defined in Exhibit 9 of Executive 
Order VR-202-A.  These two procedures are defined below. The forms to check-off and record results 
from these procedures are enclosed.  
 
Vapor Pressure Sensor Ambient Reference Test 
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The following procedure shall be used at field sites to determine if the Vapor Pressure Sensor is 
reading properly in accordance with Veeder-Root ISD specifications. 
 

1. Access the Vapor Pressure Sensor in the dispenser.  Record which dispenser contains 
the pressure sensor and record the pressure sensor serial number on the data form 
(Form 4). 

 
2. Remove the cap from the ambient reference port of the Vapor Pressure Sensor valve 

and open the valve to atmosphere by turning it 90 degrees so that the flow arrows point 
to both the Vapor Pressure Sensor sensing port and the ambient reference port (see 
Figure 3). 

 
3. Start at the ‘DIAG MODE” menu at the TLS Console front panel to enter the ‘Calibrate 

SmartSensor’ menu as shown in Figure 4 to view the non-calibrated pressure value. 
 
4. Verify that the pressure value is between +0.2 and -0.2 inches water column (IWC).  If 

the pressure value is not within this range, leave the valve in the position described in 
step 2 above, replace the sensor per the ISD Pressure Sensor Installation Guide, and 
then retest starting at Step 3 above. 

 
5. Replace the cap on the ambient reference port of the Vapor Pressure Sensor valve.  

Restore the Vapor Pressure Sensor valve by turning it 90 degrees so that the flow 
arrows point to both the Vapor Pressure Sensor sensing port and the UST vapor space 
sensing line (ref. Figure 3). 

 
6. Press the <MODE>key to leave the “Calibrate SmartSensor’ menu.  Note: Do not 

calibrate the sensor! 
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Figure 3: Vapor Pressure Sensor Valve position 
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Figure 4: Accessing Calibrate SmartSensor Diagnostic Menu 
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Vapor Flow Meter Operability Test 
 

1. Obtain an ISD Daily Report printout with current Gross ISD V/L values from the TLS (see 
“Reports” on page 5-5 of the ISD Install, Setup and Operation Manual).  

 
2. Select a dispenser and note the fueling point numbers on the data form (Form 5).  Obtain the 

vapor flow meter serial number (available from the EVR/ISD Setup Printout – see Figure 3-6 in 
the ISD Install, Setup and Operation Manual).  Conduct a Healy EVR Phase II system V/L test 
per Exhibit 5 of VR-202-A with the lowest grade fuel available on that dispenser. 

 
3. Compare the ISD Daily Report Gross V/L value for that dispenser hose to the V/L test result 

(subtract ISD V/L value from V/L test value and note difference on Form 5). 
 

Pass: If the difference is between -0.15 and +0.15, then the ISD V/L value is within +/- 
0.15 of the V/L test value.  Circle “Pass” to document that the ISD flow meter in 
that dispenser passes and repeat the procedure beginning at Step 2 for the next 
dispenser. 

 
Continue: If the ISD V/L value is NOT within +/- 0.15 of the V/L test value, then go to     

Step 4. 
 

4. Run two more V/L tests per Exhibit 5 with lowest grade fuel on the same hose and average the 
two results with the first V/L test result from Step 2. 

 
5. Compare the ISD V/L value for that hose to the average of the three V/L test results (subtract 

ISD V/L value from average V/L test value and note difference on Form 5). 
 

Pass: If the ISD V/L value is within +/- 0.15 of the average of the 3 V/L test results, the 
ISD flow meter in that dispenser passes the operability test.  Go to the next 
dispenser and repeat the procedure beginning at Step 2.  

 
Continue: If the ISD V/L value is NOT within +/- 0.15 of the average of the 3 V/L test results, 

then go to Step 6. 
 

6. If a second fueling position is available on the dispenser, repeat the tests beginning at Step 2 
for the second fueling position.  If the second fueling position tests do not pass Steps 2 through 
5, proceed to Step 7. 

 
7. Replace the ISD flow meter and note the new vapor flow meter serial number on Form 5.  

Perform a Clear Test after Repair to rest tests for that dispenser, (see Section 7 of the ISD 
Install, Setup and operation Manual, ISD/PMC Diagnostic Menus) at the TLS for both fueling 
positions on that dispenser. 
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8. After replacing the vapor flow meter, perform three V/L tests with lowest grade fuel on a hose 

at the dispenser and record the average of the results. 
 
9. Obtain the next ISD reported Daily Gross V/L value for the hose during the following day or 

days and compare to the recorded average three V/L test results. 
 

Pass: Circle Pass if the difference between the ISD V/L value is within +/- 0.15 of the 
average of the three V/L test results from Step.8 

 
Fail: If the ISD V/L value is NOT within +/- 0.15 of the average of the three V/L test 

results, then repeat the entire vapor flow meter operability test until a passing 
result is obtained. 

 
 
9. Summary of Testing Requirements 
 
The testing requirements and recommended frequency of each test are summarized in Table 2. 
 
 
Table 2:  Summary of Required Tests 
 

TEST 
Protocol 
Section 

Reference 

Attached 
Report 
Form #  

Number of Events per 
Month 

Number of 
Months 

Total Number 
of Events 

V/L Ratio 
Verification 5 1 10 (test runs) 18 180 

Identification of  
ORVR Vehicles 
Verification 

6 2 20 (refueling          
observed) 18 

 
360* 

UST Pressure 
Sensor Verification 7 3 1 (test run) 18 18 

ISD Operability 
Test Procedure 8 4, 5 1 (test run) 18 18 
* Minimum 100 ORVR and 100 non-ORVR 
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Attachment 1 

 
 

Determination of Pressure in Underground Gasoline Storage Tanks 
 
 
 

 
1. Range and Accuracy 

 
1.1 The minimum full scale range for digital manometer shall be 0.00 to 4.00 inches WC.  

The minimum accuracy shall be ±0.5% full scale at 60 to 78 ºF, and ±1.5% full scale at 
32 to 60 ºF and 78 to 104 ºF. 

 
1.2 The temperature measuring device shall have a maximum range of 0 to 150 ºF and 

shall be accurate to within 2 ºF. 
 

1.3 The stop watch shall have an accuracy of 0.1 seconds. 
 

2. Biases and Interference’s 
 

2.1 Leaking vapor adaptors will not allow test assembly to achieve a leak tight seal. 
 
2.2 Improper connection of dust cap or vapor coupler test assembly can result in accidental 

discharge of vapor due to positive pressure in UST’s.  Wait ten (10) minutes before 
retesting. 

 
2.3 Temperature fluctuations during test period can result in erroneous values.  All testing 

must be avoided when temperature differences exceeds 5° F.  
 
3. Equipment 

 
3.1 The dust cap test assembly shall be modified in the following manner: 

 
3.1.1 Tap, thread, and install a ¾ inch NPT threaded probe in the center of the dust 

cap.  The probe shall be of sufficient length to open approximately ½ inch of the 
dry break while allowing the cap to maintain a leak tight seal on the adaptor.  

 
3.1.2 Tap, thread and install a ¼ inch NPT female quick connect fitting on the top of 

the dust cap, offset from the center probe.  A Swagelok, part number SS-QC4-B-
4-PM, quick connects fitting or equivalent is required. 
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3.1.3 Use approximately 24 inches of ¼ inch (internal diameter) clear “Tygon tubing” or 
equivalent to connect the manometer to the dust cap.  Install a ¼ inch male quick 
connect fitting, Swagelok part number SS-QC4-5-400 or equivalent, on one end 
of a ferrule stainless steel tube (1/8 inch internal diameter) of approximately 1.5 
inches.  Connect one end of the “Tygon tubing” to the stainless steel tube and 
connect the other end to the digital manometer. 

 
3.2  Alternatively, the vapor coupler test assembly, Figures 2 and 3 of TP-201.3 may be 

used in lieu of the dust cap test assembly. 
 
3.3   Digital Manometer (Electronic Pressure Measuring Device) 

 
Use a 0 - 4.00 inches WC digital manometer to monitor the UST pressure with a 
minimum sensitivity of 0.01 inches of WC.  Dwyer Series 475 Mark III model 475-00-FM 
(0-4.00 inches WC) Digital manometer or equivalent is required.  A copy of the 
manufacturer’s operating instruction shall be kept with the equipment. 

  
3.4 Vacuum Grease or Petroleum Jelly 

 
Use commercially available vacuum grease or petroleum jelly to apply to the dust cap or 
vapor coupler test assembly gasket to maintain good seal. 

 
3.5 Soap Solution mixture with spray bottle or “Snoop.” 
 
3.6   Temperature gauge or thermometer capable of measuring ambient temperature with a 

resolution of 2° F. 
 

3.7 Stop watch with accuracy of 0.1 seconds. 
 
4. Calibration Requirements 
 

A copy of the most current calibration shall be kept with the equipment to verify that the 
calibrations have been done appropriately. 

 
4.1 Digital manometer shall be bench calibrated using a reference pressure measuring 

device or incline manometer.  Calibration shall be performed at 20, 50, and 80 percent 
of full scale.  Accuracy shall be within two percent at each of these calibration points.  
Calibration shall be conducted on a frequency not to exceed 180 days. 

 
4.2 The temperature measurement device shall be checked at an interval not to exceed 180 

days using an ice bath, ambient air, and boiling water.  The accuracy of the temperature 
measuring device shall be checked against an NIST traceable temperature measuring 
device. 
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5. Pre Test Procedures 
 

5.1  Turn on digital manometer and allow instrument to warm up for five minutes. 
 
5.2  Zero out digital manometer using adjustment pod on top of instrument in accordance 

with manufactures instructions.  Drift may be minimized by re-zeroing immediately after 
use by venting both pressure port to atmosphere and adjusting the knob until the 
display reads exactly zero.  

 
5.3 Apply thin layer of vacuum grease or petroleum jelly to gasket located under the dust 

cap or vapor coupler test assembly. 
 

5.4 Attach male quick connect fitting of pressure line to cap. 
 
5.5 Attach digital manometer to open end of Tygon tubing. 

 
 
6. Test Procedure 
 

6.1 Attach the dust cap or vapor coupler test assembly to the vapor adaptor.   
6.2 Apply soap solution to the dust cap or vapor coupler test assembly and vapor adaptor 

and check for visual leaks. 
6.3 If no leaks are detected within two minutes after applying soap solution, proceed with 

monitoring pressure for ten minutes and record on Form 3 the time, pressure, and 
whether the processor is on. 

6.4 Record temperature at the beginning and end of test period on Form 3.  This test will be 
invalid if temperature differential exceeds 5° F.
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Form 1 

GDF Name and Address 
_____________________________________ 
 
_______________________________ 
 
_______________________________ 

 
Healy V/L Field Data Sheet 

 
Tee Connection Test Result (See Section 6.1)______ ft3  

Date of Last Gas Volume Meter Calibration     ________ 
Correction Factor for Gas Volume Meter         ________ 
Pressure Measurement Device  
 Calibration Date _____________ 

Testing Firm Name and Address: 
 
 
 
 
Phone No.  (        ) 

Test Date/Time:  Test Performed by: 
Pre-Test Leak Check: 
Initial/Final Pressures,    in. H2O  _____ / _____ 
Post-Test Leak Check: 
Initial/Final Pressures, in. H2O  ___ / _____ 

 
A/C #  ________________ 
 
P/O #    _______________ 

 
District Test Witness  ______________ 
Applicable ARB EO #         VR-202        
Allowable V/L Range         0.95 – 1.15 

 
 

Pump 
# 

 

Fuel 
Grade 

 
Nozzle Model & 

Serial # 

 
Initial 

Dispenser 
Totalizer, 
Gallons 

 
Final 

Dispenser 
Totalizer, 
Gallons 

 
Total Gas 
Pumped, 
Gallons 

 

Time, 
Seconds 

 
Dispensing 

Rate, 
gpm 

 
Initial 
Meter 

Reading, 
ft3 

 
Final 
Meter 

Reading, 
ft3 

 

V/L 

 

V/L Average   
(if necessary) 

 
Pass or 

Fail 
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Form 2 
GDF Name and Address 
___________________________________________ 
 
___________________________________ 
 
___________________________________ 

 
ORVR VEHICLE 

DETERMINATION DATA SHEET
 
 

Testing Firm Name and Address: 
 
 
 
 
Phone No.  (        ) 

Test Date/Time:  Test Performed by: 
 Source: GDF Phase II Vapor Recovery 

 
GDF #  ___________________________________  
Permit #  _________________________________ 
 

 
Vapor pressure ______ 
 
Time of day _________ 
 

 
Evap Family Code 

Year Make Model  R, E, V or NV 
(Not Verified) 

Fueling 
Point 

Starting 
Dispensing 

Time 

Dispensing
Time, 

Seconds 

Gallons 
Dispensed 

V/L from 
TLS 
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Form 3 
 

Data Sheet for Determination of Pressure In Underground Gasoline Storage Tanks 
Facility Name:   Test Time:  Test Date:  
Address:                  

City:                   
Testing Company 
: 

  Testing 
Company 
Address 

 

Person 
Conducting Test: 

   Testing 
Company 
Phone 
Number 

 

                               

Initial Ambient Temperature [ºF]: Final Ambient Temperature [ºF]: 
                          

                     

                  
Observed Underground Storage Tank Pressure 

                                 
 Time Pressure (In H2O) Time Pressure (In H2O) 
     
     
     
     
     
     
     
     
     
     
     
     

Comments:  
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Form 4 

 

 
 

 

3.)

4

3.)?
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Form 5 (page 1 of 2)  

 

ISD DAILY REPORT GROSS V/L VALUES
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Form 5 (page 2 of 2) 
 
 

 
 


