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INTRODUCTION.

As an external nethod of release detection, vapor nonitoring
relies on the ability of the volatile constituents of stored
substances to nove through backfill or soil to a point of
detection. The volatile constituents nust nove with sufficient
velocity and quantity so as to be detected within a tinely
manner. However, for vapor nonitoring to be an approved net hod
of rel ease detection, consideration nust also be given to the
detection capabilities of the nonitoring devices and the proper
eval uation of vapor levels to determ ne whether a rel ease has
occurr ed.

In order to assure that all the necessary factors have been
considered to verify that the site is suitable for vapor

nmoni toring, and that the vapor nonitoring methodology is sound, a
vapor nonitoring plan (VMP) nust be devel oped. The VMP nust be
able to denonstrate that the nethod of vapor nonitoring will be
able to detect a release within 30 days and nmust incorporate the
follow ng three basic el enents:

1. An assessnment of the site to determne its suitability for
t he use of vapor nonitoring;

2. A description of the nethodol ogy used to determ ne a vapor
| evel that, when reached or exceeded, cause an initiation of
an investigation of whether a rel ease has occurred; and

3. A description of the nethod to be used for nonthly
monitoring, as well as a plan for the data nmanagenent.

However, vapor nonitoring is not solely dependent upon one
characteristic. It is instead dependent upon on how wel |
conponents such as nonitoring equi pnent, the product’s physical
properties and the excavation conditions conplenent as well as
conpensate for each other. Therefore, the inability of the vapor
nmonitoring method to neet one of the conditions specified within
this guideline does not necessarily preclude the use of vapor
monitoring. The limting condition can be conpensated for by

ot her excavation properties or nonitoring equi pnent.

In addition, in situations where site suitability or nonitoring
data may not denonstrate the effectiveness of the vapor
nmoni tori ng nmet hod, other options can be used. Sone options are:

Di ffusion cal cul ati ons that address the novenent of product or
its volatile constituents through soil, as influenced by soi
porosity and noi sture content.



Tracer tests that use a known or marked volatile conmpound to
mmc the novenent of the volatile constituents of the product
t hrough the soil

Evi dence that confirnms release will be detected in accordance
wi th Chapter 62-761, F.A C
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These gui delines are applicable to both underground storage tank
systens (USTs) and aboveground storage tank systens (ASTs). The
guidelines also apply to sites with or wi thout existing

contam nati on

The use of the term “product” used throughout this docunent
refers to the stored substance, not any particular type of
petrol eum as defined in Chapters 62-761 and 770, F. A C. The use
of the term“site” refers to the storage tank system excavati on
and the area wthin its inmmediate proximty, not the facility as
a whole. For exanple, a facility may have three separate sites.
All other terms, such as “existing contam nation” and “rel ease”,
are in keeping with definitions of those Chapters.

Hi storical nonitoring data nay be used to support the claimthat
the site is suitable for vapor nonitoring. However, the use of
vapor nonitoring cannot be solely justified by the use of the

hi storical nonitoring data docunenting the tines that a rel ease
has been detected. Sufficient docunentation nust be provided to
establish that the vapor nonitoring procedure mnimzes the
nunber of releases that may go undetected (i.e. fal se negatives).

Finally, fluctuations in vapor |evels require careful evaluation
in order to differentiate between the detection of contam nants
due to superficial spills as opposed to problens in tank
integrity. However, this is the extra burden that owners and
operators using external release detection nethods assune.
Furthernore, while the presence of contam nation detected by the
external nethod nmay subsequently be determ ned to be froma
source external to the storage tank system this does not renove
the obligation of the owner and operator to address the presence
of contam nation in accordance with federal, state and | ocal

rul es.

1. SITE SUITABILITY
For vapor nonitoring to be an effective nethod of rel ease

detection, the site conditions nmust be appropriate for performng
external nmonitoring. Therefore, the site nmust be assessed to



determne the feasibility of vapor nonitoring to detect a rel ease
fromany portion of the storage tank systemthat vapor nonitoring
is being utilized as a rel ease detection nmethod. The site
assessnment nmust be perforned in accordance with the Departnent’s
“Quidelines for Site Suitability Determ nations”.

The site suitability determ nation (SSD) nust denonstrate that
the site is suitable for external nonitoring before the VMP can
be devel oped. For those sites where conditions prevent the use
of vapor nmonitoring for one or nore nonths during the year, the
VMP nust include a description of the nmethod of rel ease detection
to be used in place of vapor nonitoring.

2. RELEASE DETECTION RESPONSE LEVEL

Every method of rel ease detection nust have sone point at which a
rel ease is suspected. The rel ease detection response |evel (RDRL)
as defined in Chapter 62-761, F.A C., is the level at which an

i nvestigative procedure nmust be initiated to determne if a
problemin the storage tank systemintegrity exists. Mst nethods
of release detection have very specific indicators of a rel ease,
such as the failure of a tank tightness test or the audible al arm
of an interstitial nonitor.

However, due to the conplex nature of vapor novenment through the
soil, vapor nonitoring is adversely affected by vapor |evels that
naturally fluctuate with changi ng environnental conditions. For
exanpl e, changes in groundwater depth, subsurface humdity, and
tenperature can cause increases in vapor |evel readings, even in
t he absence of a release. Even if the preceding factors remain
constant, naturally occurring differences in soil conditions can
cause different vapor levels with different detection devices

wi thin the sane excavation. Therefore, the RDRL for vapor

nmoni tori ng must be a vapor |evel for every detection device that
incorporates all variables while allowing for the determ nation
of a rel ease.

For vapor nonitoring, the RDRL is statistically determ ned using
t he maxi num and average vapor |evels expected for the site's
normal conditions. The VMP nust include the RDRL for each well
or probe, as well as a description of how the | evel was

det er m ned.

The RDRL is determ ned using the follow ng factors:

a. The Departnent standard for vapor concentration
readi ngs (Cy)

b. The maxi mum nont hly vapor concentration (Gux)

c. The tinme-weighted average (Ce)



d. The standard devi ation of the background vapor
concentration readi ngs ( Sgev)

e. The tinme-related range in background vapor
concentrations (T,)

Cai1 for any nonitoring well or probe shall be 50 ppm for diesel
or its equivalent, or 500 ppmfor gasoline or its equivalent.
Ca1 for any hazardous substance nust be determ ned fromthe
nature of the substance stored.

The RDRL is then determ ned as foll ows:
1. When Cux £ Cu, Cu becones the RDRL

2. when GCux > c:d||’ but Cyue £ c:d||’ the RDRL = Cye + 2(Sdev)-

3. Wien Gux and Cye > Gy, the RDRL = Gue + 2(Sgev). However,
in such cases, justification nust be provided that the el evated
readings will not mask the detection of a new rel ease.

In sinpler terns, if there is no existing contam nation, the RDRL
is 50 ppmfor diesel (or its equivalent) or 500 ppm for gasoline
(or its equivalent) storage tank systens. For sites with mnim
exi sting contam nation, the RDRL w || be above the 50/500, but
not by nmuch. Those sites with high |levels of existing

contam nation will have a higher RDRL, but will have the extra
responsi bility of denonstrating that the nonitoring nmethod wll
still detect a new release in spite of the higher vapor |evels.

Ciove and Sgey shoul d al so be used to assess the tine-related range
i n background vapor concentrations for each well or probe by the
foll owi ng fornmula:

Tr = [c:ave + 2(Sdev)] / [c:ave = 2(Sdev)]

Setting a maxi mum |l evel of 5 for T, accounts for normal
variations in equipnent and site conditions. However, when T, >
5, variations may be considered to be beyond the nornal

vari ations expected for the equipnent. Therefore, the

envi ronmental conditions associated with and potentially
responsi ble for the fluctuation in readi ngs nmust be determ ned.
Those conditions nust then be neasured and recorded during the
nmont hl y sanpling events.

3. VAPOR MONITORING INSTRUMENTS

The VMP nust include a description of the instrunents used for
vapor nonitoring. There are several instruments that can be used
for vapor nonitoring. Vapor detectors such as flane ionization
detectors, photo ionization detectors and catalytic sensors are



comonly used. Oher devices, such as colorinetric instrunents
or fiber optics, may al so be used as |long as they can denonstrate
that they can detect a vapor |evel of 500 parts per mllion (ppm
for gasoline or its equivalent or 50 ppmfor diesel or its

equi valent. The requirenments for vapor nonitoring devices for
hazar dous substance storage tank systens are dependent upon the
nature of the substance stored.

Each instrunment or device has its own inherent limtations that
must be overcone to avoid fal se readings. The VMP nust include
sufficient information to indicate how the sanpling nethod wll
conpensate for those limtations. The followng is a brief
description of the limtations of the nore comonly used

i nstrunents:

Fl ame 1oni zation Detectors (FID):
FI Ds can exhibit flanme-outs due to | ow oxygen levels within
the well. Therefore, dilution of well vapors may be
necessary to increase oxygen |levels and avoid flane-outs.
The instrunment is also sensitive to nmethane, which may
result fromnatural sources or the biodegradation of
exi sting petrol eum contam nation. A carbon filter nust be
used to elimnate nethane fromthe total hydrocarbon
r eadi ng.

Catal ytic Sensors:
Catal ytic sensors are quenched by | ow oxygen | evel s maki ng
di lution necessary. As wth FIDs, the presence of nethane
can give fal se readings, nmeking the use of a carbon filter
necessary. However, catalytic sensors are also sensitive to
high humdity in the well, and may indicate the presence of
hydr ocar bons w thout justification.

Photo I oni zation Detectors (PID):
PIDs have limtations simlar to an FID, but with greater
conplexity. H gh soil gas humdity, high I evels of nethane
and the al kane constituents may affect this instrunment’s
response. Therefore, sanpling should always be perforned
with and without dilution. |In addition, PIDs showa limted
response to diesel fuel vapors and a |imted |inear response
to gasoline vapors. Consequently, the practical use of this
i nstrument may be restricted.

Each device nust be calibrated according to the nethod and
tinmetable given within the manufacturer’s recomendations. At a
m ni mum however, each device nust be calibrated at |east once
per year. A copy of the calibration procedure and a | og
containing the calibration date, gas used, the final instrunent
reading, and the initials of the technician performng the
calibration nust be maintained. Portable detectors nust be field



checked for calibration just prior to sanpling the vapor
monitoring wells at each site.

Automatic el ectronic sensing devices used for continuous vapor
nmoni tori ng have additional requirenments. The devices nust be
operated in a continuous node and have al arns that are audible
and visible to the person operating the facility should the RDRL
be reached or exceeded. The devices should al so have alarns to
si gnal equi pnent mal functi ons.

4. SAMPLING PROCEDURES

The VMP nust include a description of the actual sanpling

met hodol ogy used to establish the RDRL, as well as the sanpling
met hod being used for nonthly rel ease detection. Organic vapor
detectors, such as PIDs and FIDs nust use the purging nethod, and
at tines the dilution nethod, as part of the methodol ogy to

achi eve accurate readings.

Pur gi ng

Purging is performed to develop a representative vapor sanple in
the well. One nethod of purging is to use a tight-fitting well
plug, drilled and equi pped with a tube to connect a punp and
sanpling instrunment to the vapor nonitoring well. The well plug

shoul d be inserted i mediately after the renoval of the well cap.
The well should then be purged with a very | ow vol unme punp unti l

t he vapor |evel or oxygen concentration equalize. Cenerally, at

| east one and one half well casing volunmes should first be purged
bef ore sanpling.

The wel |l volunme can be cal cul ated be multiplying the depth of the
well to groundwater by 3.14 times the radius of the well squared.

Exanpl e:

The vapor nonitoring well is 10 feet
deep (120 inches) and 2 inch dianeter.
The radius [r] is 1/2 the dianeter, or 1
i nch.

wel | volume = 3.14 x r? x depth

wel | vol une 3.14 x 1 x 120

well volunme = 376.8 cubic inches

565 cubic inches of air (1 and 1/2
volunmes ) nust be purged prior to
sanpling. To convert cubic inches to
cubic feet divide the volune in cubic



inches by 1728. In this exanple
approximately 0.33 cubic feet of air
woul d need to be purged.

After the vapor nmonitoring well has been sufficiently purged, the
detector should be connected to the tubing and the sanpl e drawn
through it. The anbient air reading should be taken at ground

| evel just prior to connecting the detector to the hose on the
nmoni toring well plug.

Dilution

Dilution of the air flowfromthe well nay be necessary to

m nimze fal se responses which could nmask a rel ease. The nethod
of dilution nust be described in the VMP. One nethod that can be
used is an in-line “y” connector with the sanme di aneter openings
and equal length of tubing attached. The air flow would be
diluted by a factor of two, resulting in a reading one half of

t he actual concentration. Hi gher levels of dilution can be
obt ai ned by using inexpensive flow neters (basically a plastic
ball inside a calibrated tube) and plastic tubing clips. The
dilution factor, as well as the undiluted and dil uted readi ngs
nmust be recorded.

Automatic El ectroni c Sensi ng Equi pnent

Unli ke nonthly nonitoring devices such as FIDs or PIDs, automatic
el ectroni c sensing equi pnment used for continuous vapor nonitoring
do not need to use purging or dilution nmethods. However, the
wel | or probe used for the sensing equipnment nust be plugged in a
manner that prevents surface air entry. |In addition, the sensors
nmust be |l ocated within screened sections of wells or probes.

El ectroni c sensing equi pnent used in areas where the groundwat er
may reach or rise above the sensor require careful placenment to
ensure proper detection ability. Those sensors with the
capability to detect liquid constituents as well as vapor
concentrations of the stored product can exercise nore |atitude
in placenent. Electronic sensing equipnment that detect only
vapors, however, nust be placed so that the presence of
groundwat er does not interfere wwth the detection of vapors. |If
the groundwater rises to a level that no sensor is exposed to
vapors during the sanpling period, another nmethod of rel ease
detection nust be used during that tinme, unless the sensor is
approved by the Departnent in accordance with Rule 62-761. 850,
F.AC, to detect or operate in water or vapor. The VM nust
contain a description of placenent of sensors in relation to the
groundwater, as well as the nethod of rel ease detection to be
used in the event the sensing equipnment is subnmerged for the
nmont h’ s sanpling peri od.

Presence of G oundwat er




At | east once a year, any groundwater within the well or probe
must be sanpled at the groundwater/air interface and exam ned for
the presence of free product or sheen. Any odors characteristic
of the stored product must al so be noted.

5. DATA MANAGEMENT AND RECORDKEEPING

The VMP, as well as all records collected pursuant to the VM,
must be maintained in permanent formin accordance with the
recordkeepi ng requirenents of Rule 62-761.710, F.A C

The nonitoring records should contain sufficient information to
docunent the site conditions and sanpling protocol for each

mont hly sanpling event. The records nust include, at a m ni nrum
when applicable, the following information for each well:

a. Date of Sanpling

b. Name of person perform ng the sanpling

c. Weat her conditions (e.g., relative humdity and anbi ent
air tenperature).

d. Instrunent used to performthe sanpling.

e. Readi ngs of Anbient Air Vapor Levels.

f. Initial (undiluted/unfiltered) Readi ng.

g. Dilution Factor

h. Filtered Readi ng.

i. Diluted Reading.

]. Final Reading. (i.e. after dilution and filtering

factors are considered.)
k. Any spills, overfills or other superficial sources of
contam nation since the |ast sanpling event.

Records for sites where groundwater |evels can reach above the
bott om of the storage tank nust al so include:

a. Depth to groundwat er.
b. Maxi mum product level in the tank since the |last sanpling
event .

For those site where the tine-related range in background
concentrations (Tr) exceed 5, the nonthly sanpling record nust
al so include descriptions or neasurenents of other environnental
condi tions such as subsurface tenperature associated with and
potentially responsible for the fluctuation in readings.

Whenever the final reading reaches or exceeds RDRL, notifications
nmust be made in accordance with Rule 62-761.450, F.A C. The
owner/operator nust investigate in accordance with

Rul e 62-761.820, F.A C
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In addition, the data coll ected nust be evaluated for variations
fromthe VMP. Any nodification needed as indicated by the

coll ected data nmust be nade as described in the Plan Mdification
Procedures section of this guideline.

It may al so be possible to detect a suspected release prior to

t he exceedance of the RDRL by the use of statistical analyses,
graphs and/ or spreadsheets. Wile a spreadsheet format may be
used, graphs are recomended for facilitating trend analysis. It
may be hel pful to show nonthly vapor concentration |levels as a
function of the foll ow ng:

a. Anbi ent air and ground tenperature.
b. Groundwat er dept h.
c. Anbient air relative humdity.

6. PLAN COWVPLETI ON PROCEDURES

A Site Suitability Determ nation nust be performed before the
VMP, but both may devel oped concurrently. The VMP nust be kept
on site as a record in accordance with Rule 62-761. 710, F. A C

Any change in site conditions that adversely affects external
rel ease detection at a site wll require nodification of the
Vapor Monitoring Plan. This nodification shall be kept as a
record. Any nodifications to the VMP such as changes in the
vapor nonitoring equi pnent, sanpling protocol or RDRL nmust al so
be docunented as an anendnent to the VMP.

Sites that have been using vapor nonitoring as the nmethod of

rel ease detection may continue to use vapor nonitoring until the
conpletion of the VMP, or by Decenber 31, 1998, whichever is
sooner. Sites that elect to use vapor nonitoring as a new net hod
of release detection after the adoption of this guideline nust
use anot her approved nethod of rel ease detection until the
conpletion of the SSD and the VM.

If the results of a VMP indicate that vapor nonitoring will not

be acceptable as a neans of release detection at a facility,
anot her approved nethod of rel ease detection nust be utilized.
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