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TTP Trailer AdvantagesTTP Trailer Advantages

Turn key systemTurn key system
Same Time/Every Time SetupSame Time/Every Time Setup

Lessens contractor training needsLessens contractor training needs
Easier startup @ siteEasier startup @ site

Established and Proven DesignEstablished and Proven Design
In CaliforniaIn California
In The EPA RegionsIn The EPA Regions



TTP Trailer DisadvantagesTTP Trailer Disadvantages

SafetySafety
HitchHitch--Up/ReleaseUp/Release
In Traffic/In TransitIn Traffic/In Transit

Access to SitesAccess to Sites
TerrainTerrain
Metro Traffic/Bridge and TunnelsMetro Traffic/Bridge and Tunnels
Homeland Security IssuesHomeland Security Issues



TTP Trailer DisadvantagesTTP Trailer Disadvantages

Operational OverheadOperational Overhead
Trailer MaintenanceTrailer Maintenance

Generator MaintenanceGenerator Maintenance
HVAC systemHVAC system
FuelFuel
Aging of Instruments Aging of Instruments 



Essentials for Compact SystemEssentials for Compact System

Maintain identical analytical capabilityMaintain identical analytical capability

Smaller Vehicle/Simpler VehicleSmaller Vehicle/Simpler Vehicle

EconomicalEconomical



Analytical Equivalency Analytical Equivalency 
Plumbing ModificationsPlumbing Modifications

TTP TrailerTTP Trailer

2 Glass Manifolds2 Glass Manifolds

SS Calibration Gas Manifold for CO SS Calibration Gas Manifold for CO 
analyzeranalyzer

3 way valve for Cal Gas/Audit Gas 3 way valve for Cal Gas/Audit Gas 
SelectionSelection

150150’’ x 5/16x 5/16”” i.di.d. SS jacketed Teflon . SS jacketed Teflon 
presentation linepresentation line

1/81/8”” SS line from Multi blend cylinder SS line from Multi blend cylinder 
to calibratorto calibrator

Compact TTPCompact TTP

Teflon TeeTeflon Tee’’ss

Teflon tubing attached to individual Teflon tubing attached to individual 
CO cylinders in turnCO cylinders in turn

DESO Quick Connect fittings to DESO Quick Connect fittings to 
switch between Cal Gas/Audit Gasswitch between Cal Gas/Audit Gas

5050’’ x 3/8x 3/8”” i.di.d. Teflon presentation line. Teflon presentation line

1/81/8”” Teflon line from Multi blend Teflon line from Multi blend 
cylinder to calibratorcylinder to calibrator

Removed Removed ““extraextra”” needle valveneedle valve
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Analytical Equivalency
TTP Trailer Schematic for Ozone Audits
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TTP Trailer Schematic for Multi Blend Audits
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Analytical Equivalency
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TTP Trailer Schematic for Calibration of CO Analyzer
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Analytical Equivalency Analytical Equivalency 

Testing The Compact SystemTesting The Compact System
vs.vs.

EPA R2 Analytical Analyzer SuiteEPA R2 Analytical Analyzer Suite

NIST Ozone SRP #3NIST Ozone SRP #3
EPA Reference and Equivalent instruments for NOX, CO, SO2EPA Reference and Equivalent instruments for NOX, CO, SO2
NIST SRM gasesNIST SRM gases
BIOS MLBIOS ML--800 Flow Calibrator800 Flow Calibrator









Analytical Equivalency Analytical Equivalency -- OzoneOzone
Compact TTP vs. Region 2Compact TTP vs. Region 2

n/an/a--0.0010.0010.0000.000

--1.61.60.0630.0630.0640.064

0.10.10.1760.1760.1760.176

0.10.10.4830.4830.4830.483

n/an/a--0.0010.0010.0000.000

%%
DifferenceDifference

NIST SRP O3NIST SRP O3
((ppmppm))

TTP  O3TTP  O3
((ppmppm))



Analytical Equivalency Analytical Equivalency -- COCO
Compact TTP vs. Region 2Compact TTP vs. Region 2

1.21.27.707.707.617.61

n/an/a0.0840.0840.040.04

0.20.217.7217.7217.6917.69

--0.40.427.8027.8027.9027.90

0.10.145.3045.3045.2745.27

n/an/a0.0680.0680.020.02

%%
DifferenceDifference

R2 CO AnalyzerR2 CO Analyzer
((ppmppm))

TTP  COTTP  CO
((ppmppm))



Analytical Equivalency Analytical Equivalency –– SO2SO2
Compact TTP vs. Region 2Compact TTP vs. Region 2

0.50.50.0750.0750.0750.075

n/an/a0.0010.0010.0000.000

1.11.10.1750.1750.1750.175

0.00.00.2760.2760.2760.276

1.61.60.4540.4540.4470.447

n/an/a0.0000.0000.0000.000

%%
DifferenceDifference

R2 SO2 AnalyzerR2 SO2 Analyzer
((ppmppm))

TTP  SO2TTP  SO2
((ppmppm))



Analytical Equivalency Analytical Equivalency –– NONO
Compact TTP vs. Region 2Compact TTP vs. Region 2

2.22.20.0780.0780.0760.076

n/an/a0.0000.0000.0000.000

2.72.70.1810.1810.1760.176

1.81.80.2830.2830.2780.278

2.22.20.4610.4610.4510.451

n/an/a0.0000.0000.0000.000

%%
DifferenceDifference

R2 NO AnalyzerR2 NO Analyzer
((ppmppm))

TTP  NOTTP  NO
((ppmppm))



Analytical Equivalency Analytical Equivalency –– NO2NO2
Compact TTP vs. Region 2Compact TTP vs. Region 2

0.0730.073

0.1720.172

0.3860.386

0.0000.000

TTP  NO2TTP  NO2
((ppmppm))

0.0760.076

0.1750.175

0.3950.395

0.0000.000

R2 NO2 AnalyzerR2 NO2 Analyzer
((ppmppm))

4.54.5

1.71.7

2.32.3

n/an/a

%%
DifferenceDifference

Average Converter Efficiency = 101.0%



Smaller Vehicle/Simpler VehicleSmaller Vehicle/Simpler Vehicle

Run Audit Instruments in Audit ShelterRun Audit Instruments in Audit Shelter
Use House PowerUse House Power
Inverter to power instruments in transitInverter to power instruments in transit
Secure Instruments with ESecure Instruments with E--TrackTrack



















Field Audits w/ Compact SystemField Audits w/ Compact System

3 NYSDEC Sites 3 NYSDEC Sites 
Syracuse, Georgetown, AlbanySyracuse, Georgetown, Albany

Each site has Ozone and SO2Each site has Ozone and SO2

One Site Has CO as wellOne Site Has CO as well

















TTP/NYSDEC Audit Results TTP/NYSDEC Audit Results –– SO2SO2

4.0*4.0*0.30.32.42.4Low (70 ppb)Low (70 ppb)

1.71.71.11.10.00.0Med (175 ppb)Med (175 ppb)

0.00.0--1.31.30.00.0High (400 ppb)High (400 ppb)

% Difference % Difference 
@ @ 

AlbanyAlbany

% Difference % Difference 
@ @ 

GeorgetownGeorgetown

% Difference % Difference 
@@

SyracuseSyracuse

Audit PointAudit Point

* = High Zero on audited instrument



TTP/NYSDEC Audit Results TTP/NYSDEC Audit Results -- OzoneOzone

0.60.6n/a*n/a*1.51.5Low (after Low (after 
manifold manifold 
cleaning)cleaning)

--6.56.5--0.50.5--7.87.8Low (70 ppb)Low (70 ppb)

--2.82.80.00.00.00.0Med (175 ppb)Med (175 ppb)

--0.20.20.20.20.20.2High (400 ppb)High (400 ppb)

% Difference % Difference 
@ @ 

AlbanyAlbany

% Difference % Difference 
@ @ 

GeorgetownGeorgetown

% Difference % Difference 
@@

SyracuseSyracuse

Audit PointAudit Point

* = manifold cleaned immediately prior to audit













Further StudyFurther Study

MFC Based Derivation of MultiMFC Based Derivation of Multi--Blend AuditBlend Audit
Concentrations vs. CO Analyzer Based Concentrations vs. CO Analyzer Based 

DeterminationDetermination

Eliminates need for 3 CO Calibration TanksEliminates need for 3 CO Calibration Tanks
Eliminates Need for one complete Rack in Eliminates Need for one complete Rack in Monitoring Monitoring 
StationStation
Audits are 1 hour shorterAudits are 1 hour shorter





ConclusionsConclusions

Compact System is analytically equivalent to Compact System is analytically equivalent to 
trailer based systemtrailer based system
Transportation is easierTransportation is easier
Load in/load out in 15Load in/load out in 15--20 minutes20 minutes
Maintenance costs are significantly lessMaintenance costs are significantly less
Access to audit sites is much improvedAccess to audit sites is much improved
Requires slightly more technical expertiseRequires slightly more technical expertise
Initial capital expense is lessInitial capital expense is less


