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Abstract

This project developed an updatable, computerized record-keeping system to help the Boston
Fire Department’ s Specia Hazards Division to keep track of Underground Storage Tanks (USTS).
This new system, which replaces the current paper-based recording process will help prevent or
reduce accidentsinvolving USTs.



1 Introduction

Underground Storage Tanks (USTs) are large containers usually made of sted that can hold up
to tens of thousands of galons of materiad such as gasoline, ail, water, and hazardous chemicas. They
are most commonly found &t gas stations and businesses that have a back-up power generator. Along
with the large capacity, there are large risks associated with the USTs.

There are inherent safety concernsin the location of storage tanks. Above-ground tanks carry
with them the threet of leskage and exploson. On February 15, 1919 in Boston, an above-ground
tank that contained 2.5 million gallons of molasses exploded, sweeping away people, horses, eevated
train trestles, cars, and even houses as it tore a path through Quincy Market and into the harbor.
Twenty-one people were killed, hundreds were injured, and over amillion dollars worth of damage
was caused. !

By placing storage tanks underground, the risk of thousands of galons of hazardous materia
being suddenly releasad into the environment is minimized, but tanks are il susceptible to dow lesks.
An additiona danger that comes with storing tanks underground is the impossibility of visua ingpection.
Leak detection systems are required on newer tanks, but they can not detect rust or other structural
defects. Despite the use of leak detection systems and many other efforts to enforce proper use and
maintenance, there are occasiond Situations with USTs that require emergency response. These
gtuations are detected most commonly by a complaint from a neighboring location of strong odors,
caused by fumes from aleaking tank. In the past year, there have been multiple incidentsinvolving
USTsin the United States that have lead to mgjor contamination and hedlth threets?

Fud, even in samd| quantities, can pollute a subsurface environment for years. If alesk in afue
tank goes untrested, the surrounding areawill become polluted. This can lead to the contamination of
the public drinking water supply.® Problems may aso occur during the tank remova process. For

example, during the remova of atank in San Francisco, fumes entered the Pacific Bell corporate office

1 Silverman, Stephen. “History’s Stickiest Disaster,” Useless Information.

<http://nmenbers. tripod. conl ~eart hdudel/ nol asses/ nol asses. ht i >

2 Caral D. Leonnig, “Gas Leak Monitor Failed at SE Service Station; Mayor Criticizes

Company’ s Treatment of Displaced Families,” The Washington Post, 10 August 2001, sec. METRO, p. B02.
3 Journal Sentinel wire reports, “MTBE found in wells throughout California,”

Milwaukee Journal Sentinel, 28 August 2001, sec. NEWS, p. 07A.




viathe ventilation sysem. As aresult, nine people were sent to the hospital, and hundreds of people
had to be evacuated from the building.

In tanks that contain gasoline or other toxic materids, especidly materias that evaporate into
fumes, even asmdl leak can cause hedth problems. A lesk indicates a structurd flaw, which can
quickly lead to tota rupturing of the tank and loss of the contents at the expense of the environment, life
and property inthe area. It can take years and substantia capitd to rid the environment of spilled
meterias.

The Boston Fire Department (BFD) isthefirgt line of emergency response in the case of atank
accident in Boston. The BFD currently maintains clerica paper records for licenses and permits for al
known storage tanks. This project group will use thisinformation and cregte a searchable database
that will improve the efficiency of record keeping. The database will be maintainable and will creste a
smple way to view upcoming permit expirations. The database will aso include amap of the locations
of dl the tanks, including layers where there are schools, hospitals, construction, and other potentia
danger areas near atank. Our database will help ease the BFD into dectronic record-keeping. The
database will contain information for dl Stesin Didrict 6, which includes South Boston and
Dorchester. The BFD will then decide whether it is beneficid to bring someone in to finish populating
the database for more permanent use.

In order to streamline the UST permitting process, we will be observing the BFD’s current
system of data entry for new and modified tanks, and we will review the operating procedures for tank
ingdlation and removal. The ingpectors who oversee the process and complete the paperwork when
the process is completed will be the focus of this review, because the implementation of our project will
affect them most directly. We will dso offer suggestions for changes that we believe might improve the
efficiency of the BFD’s sorage tank emergency response. These suggestions may include changesin
the gpplication process, and any other changes that will better protect against UST accidents.

The chapters that follow provide background information, the methods by which we hope to

accomplish our objectives, and our expected results and anaysis.

4 Bay Area Report, “SAN RAMON:; Pacific Bell fume leak sends 9 to hospital,” The
San Francisco Chronicle, 14 August 2001, sec. NEWS, p. A12.




2 Background

The Underground Storage Tank (UST) permitting process is complicated because it
involves three levels of government: federd, sate, and municipa. All regulations mugt include, a
minimum, the higher levels of law and include additiona, more speific, regulaions. The following
sections include information on the structure and function of UST's, the regulations, permitting and
licensing information, the Boston Fire Department (BFD), which isthe municipa enforcer of UST
regulations and our project sponsor, and South Boston, which isthe areathat this project group will be

focusng on.

2.1 Underground Storage Tanks (USTs)

An Underground Storage Tank (UST) refers to any storage tank that is more then ten percent
below the leve of the surrounding grade®. USTs are used in private industry and by public agencies,
maost commonly for fuel storage. The mgority of regulations governing USTs are intended to ensure
that stored materia is not released into the environment. The reason for thisistwo fold: first, most
materids stored in USTs are hazardous,; second alarge release of any materid, even if it is nontoxic,

can cause problems.

2.1.1 Technical Description of USTs

UST systems are composed of the following sub systems, as shown in Figure 1.

Thetank: typicaly adouble walled sted tank, or a Sngle walled non-ferrous tank.

The ddivery sysem the mechanism used to remove materid from the tank and deliver it to the
desred location. An example of addivery sysem is agas pump.

Thefilling sygem the mechanism used to ddiver materid to the UST from an outside supplier,
frequently a hole in the ground at the top of the tank that atruck driver can connect a hoseto.
Plumbing sygems: the pipes used to connect the UST to itsfilling and ddlivery system.

The legk detection system: the systems placed in and around the UST and it's plumbing to
detect leaks.

54527 CMR: Board of Fire Prevention Regulation”
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Figure 1: Drawing of a Typical UST System®

2.1.2 Regulation of USTs
The primary objective of the UST regulation policy is public safety. Thisis achieved though severd
regulatory requirements:

Mechanicd safety of USTs.

Spill/lesk prevention measureson dl USTs.

Spill/lesk containment measures on dl USTs
To enforce these requirements an operation permit is required for dl UST facilities, and regular
ingpections are required to maintain the operation permit. See Appendix B, UST Laws and
Regulaions for more complete descriptions.

The Federd Government, by way of the Environmenta Protection Agency (EPA), establishes
the minimum requirements for UST regulation programs. These requirements are not backed by
implementation details; thisis the responsibility of the Sate governments. The State Government details
the implementation of the federa requirements, and any additiona requirements it chooses to enforce.
The State programs are implemented by the local governments and in the case of Bogton thisfdlsto
the BFD.

6 Ken Woodard http://www.cee.vt.edu/program_areas/environmental/teach/qwprimer/ustsdmkw/ustpage.html
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Some of the additions made by the State of Massachusetts to the EPA guiddinesinclude anti-
corrosion measures that must be in place to ensure that the USTs maintain integrity. Spill and leak
prevention and detection measures are required to ensure that materias stored in USTs do not escape
into the environment. Below is an illugtration of how materid lesked from a UST can contaminate

groundwater over alarge areaiif the leak is not controlled.

‘i.'i{f

||||..'["

Groundwaler

Figure 2: Leaking UST contaminating groundwater’

2.1.3 UST licensing and permitting processes

Theloca government, specifically the BFD for this project’s scope, is responsible for issuing
and renewing UST licenses and permits. The UST permitting process ensures that the gppropriate
regulatory organizations are aware of dl UST projects that happen insde of their jurisdiction. The
goplication process is used to issue the permits needed to operate a UST facility. By reviewing dl
gpplications for permitsthat are received, the regulatory organizations can ensure that only UST
facilities that meet the regulatory requirements are issued operating permits.

7 ECO-NOMIC, “Environmental Services’ <_http://www.eco-nomic.com/indexthn.htm>
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Application
Process

1. Application to
Install/Modify

2. Notification of
Installation to State

3. Use/Maintain
Permit

4. Application to
Remove

5. Notification of
Removal

Figure 3: The UST application process as administered by the BFD

Depending on the amount of materia stored on a Ste, alicense or permit may be required from
the City of Boston. A licenseisrequired for the storage of petroleum products in excess of 10,000
gdlons. Thelicenseis obtained from the Ingpectiona Service Department, and expires yearly on April
30. The license application process involves determining abutters and public hearing and notice. The
required fee is dependent upon the amount of materid stored at the facility.

All stes are required to have a permit, one copy of which isin the UST folder at the BFD, and
the origind copy, whichisto remain posted on Ste at dl times. The permit is obtained from the Boston
Fire Department Specia Hazards Divison. Permits must be renewed every 5 years and thereisa
variable fee structured for each permit.8

The process used to issue and renew UST permitsin Boston is currently entirely paper-based,
relying on afew employees to maintain the records. The permitting process is the area of the UST
regulatory system that the project group will focus on. We will provide recommendetions to the
Boston Fire Department that will allow the BFD to streamline the process, making it eesier for thefire
department to regulate USTs.

8 City of Boston, "Storage Tank Building Permitting and Licensing
Requirements.” < http://www.uos.harvard.edu/ehs/enviro/BostonTankPermitting.pdf>
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Theinitid permit request for anew facility, or amodification to an existing fadility, isfiled with
the State Fire Marshd. The gpplication includes plans for the tanks that will be modified or ingtalled,
and afull gte plan, indicating other structures or USTs dready in place (see C2. Permit to
Ingal/Modify aTank”). The application and plans are reviewed by the Fire Marshd, to ensure that
the proposed facility will meet the sandards st forth in the legidation and regulation of USTs. This
goplication is dso sent to the locd fire department, which maintains records of al the USTsinddeits
jurisdiction.

Once the design review is completed, and the proposed facility has been deemed acceptable
by the Fire Marshd, building permits are issued and the construction process can begin. While the
USTs and support systems are being ingtdled, a representative from the local fire department is on the
Steto ingpect the tank’ s subsystems asit is being indtdled (see C3. Permit to Maintain a Tank
Facility”). Thisensuresthat each step of the ingtdlation process is completed properly. Additiondly,
the Ste records in the hands of the fire department representative alow the fire department to maintain
their own records of the Ste layout.

When the congtruction of the UST and its supporting systems, including material dispensing
systems, leak detection systems, and filling systems, has been completed, the entire system istested for
itsintegrity to ensure that there are no faults. The system-wide testing is usudly done by an outside
enginearing firm, hired by the company that isingtaling the UST (see Appendix C8. Tanknology
Inspection Results’). Oncetheinitid ingpection and testing is finished, the UST facility isissued a
“permit to operate’ by the locd fire department and by the State Fire Marsha. The State application
is used to keep an inventory of dl the USTsin the State, and the revenue generated from the
goplication feeis used to pay for the cleanup of spillsrelated to USTs.

For the lifetime of the UST, the owner is required to maintain current permits and licenses for
al their USTs. To accomplish this, dl materid that passes through the tanks must be tracked. Lost
materiad amounting to over 40 gallons a month must be reported to the locd fire department asa
lesking UST. Additiondly, once every five years atest of the UST’ s lesk detection systemsis
required, and the tank may be ingpected at any time by the locd fire department. For sdf-service gas
dations, there is ayearly ingpection requirement to ensure that al equipment isin working order.
Permits for self-service stations must be renewed yearly and expire on June 30, coinciding with the end
of thefiscd year. For bare sted tanks with cathodic protection, a professiond testing firm must be
contacted by the tank owners for ingpection every three years. The results of those tests should then
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be forwarded to the BFD. These regular ingpections are necessary to detect lesksin the earliest stage
possible and to prevent mgor disasters.

The current method for tracking the UST permitsis to keep paper copies of dl the exigting
permits and gpplications. The project group will work with the Boston Fire Department to
computerize al the records of USTs that are maintained by the fire department. While the project
group is working on computerizing the existing records, we will dso andyze the process used to issue
permits for USTs and suggest possible improvements to the process (See Appendix C for complete
copies of dl Permits and Applications).

2.2 Boston Fire Department

The Fire Prevention department of the Boston Fire Department (See Appendix D, Sponsor
Information) monitors the ingtdlation and remova of USTs. In case of emergency, the Boston Fire
Department (BFD) respondsto the site. The BFD has a Specia Hazards Division, which receives dl
UST permitting and gpplication paperwork. While a UST isin operation, the certifications for the tank
and its emergency systems must be renewed once every oneto five years (for further detail, see 2.1.3
UST licensng and permitting processes). The variance in ingpection times is based upon the accident
record of the UST facility. Application renewas can be filed at the BFD headquarters.

When aspill or other incident involving a UST occurs, the first group to be notified is the local
fire department, who ensures that the public is protected, specificaly by evacuating people from the
area contaminated by materia inthe UST. Once the public has been evacuated, the fire department
can begin containing the spilled or leaked materiad. Once the immediate risk has been mitigated by the
locd fire department, the State Department of Environmenta Protection (DEP) will become involved in
the stuation. The DEP srolein aUST spill istwo fold; they are responsible for investigating the cause
of the accident, and supervising the spill cleanup.

2.3 South Boston

The focus of this project will be the area of South Baston, which is Didtrict 6 of the Boston
Fire Department. Although we will only be working in this area, the structure by which this project is
accomplished will dlow it to be recreated in other areas of the city if desired.

South Boston was annexed into the city of Boston in 1804 (see Figure 4). With the
completion of the Old Colony Railroad, the population continued to grow. Immigration to South
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Bogon at that time was mainly Irish immigrants who became industrial workers in nearby factories.
The result is most of the area being dense residentiad neighborhoods housing blue-collar workers.

As business expanded, landfills were created to increasse land area as the railroad and shipping
businesses dlowed for high volume trafficking of lumber and foundry products. The bustling segport
went into decline after World War 11 when there was a change in the freighting and transportation
technologies® However, there has been adow increase in maritime commercid uses recently with
trucking and containerized shipping utilizing the piers.

Currently South Boston's commercid digtrict is build around East and West Broadway and
contains miles of waterfront. Most of the heavy industry that was in South Boston has moved out of the
city into areas where red estate is cheagper. Investments by public agencies are revitalizing the port
area. In addition, recent projects dong the Fort Point Channdl suggest a move toward the culturd,
inditutiona, and commercid redevelopment of former railroad and indudtrid land. Many of these
indugtrid and commercid locations will require USTs for operation, making South Boston a strong

areato focus on for UST information.

9Michael A. Fischer and T. Luke Y oung, “Exploring South Boston's Seaport”,
<http://yerkes.mit.edu/11.525/1998/southboston/> (29 January 2002).
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10 Cahill, Robert. <http://www.tiac.net/users/cahill/home/index.htm>
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3 Methodology

The main god of this project isto improve public safety in the City of Boston. The project
group will achieve this god by asssting the BFD to improve its UST-related processes. Thefirst step
of these improvements will be accomplished by transferring the fire department’s UST record-keeping
processes from a paper-based system to a computerized system, beginning with Digtrict 6, which is
South Boston. We will aso review the current application and renewa processes and propose
changes after athorough andysis. We have broken the project into three objectives:.

1) Streamline the UST Control Process used by the BFD

2) Anayze the Short-term Benefits of the Project

3) Anayze the Added Benefits of the Project

3.1 Streamlining the UST Control Process

Thefirst step in streamlining the process used by the BFD to track and inventory USTsisto
understand the process that is currently used. We will acquire knowledge of the BFD’ s current
process by talking with personnel who work with the current system, and by observing the ingpection
process for the remova and ingtdlation of atank.

Based on this understanding, the project group will generate a database system of UST
information, which will be populated by the records kept by the BFD. Microsoft Access will be used
to implement the database for this project. Many of the fieldsin the databases will reflect the same
fields usad on the gpplication forms (see Appendix C). The main fields of focusinclude owner
information, tank location, and materia description, as shown in the sample database query in Figure 5.
In addition to these fidds, information for each tank on every stewill be available, because often one
stewill have multiple tanks that can sore different materias. We will add these fields to the database
because it will give that information readily, whereas the current syslem would require that the file be
pulled in order to find that information.

The database system is crested from two databases, the first of which contains site information
such as materia usage and contamination data. The other database contains tank information, including
tank volume and materiad. These databases are linked together by codes. We have designed a code
for each Ste, including the district number, the street number, and part of the sreet name. Thisisthe
only code in the ste information database. This code is aso in the tank information database, linking

18



thetwo. In other words, if the Site code is entered in a query, both site and tank information will be
avalable. Inthetank database thereis an additiona code which is unique for eech tank. Thiscodeis
the same as the Ste code with the addition of a suffix. The suffix isanumber given to each tank on the
gte (for example: 1, 2, 3...). Searching for this code will show only the informeation for a specific

tank.
Facility: BOB & JIM'SSERVICE STATIONINC ID Owner: BOB AND JIM'SSERVICE STATION
#14580
Address: Phone: (617) 268-5434 Address:
102-110 DORCHESTER AVE 110 DORCHESTER AVE
SOUTH BOSTON, MA, 02127 Description: SOUTH BOSTON, MA, 02127
County: SUFFOLK Gas Station
ID Serid Above Capacity Contents Statu Use Tank  Tank Pipe Pipe  Tank Pipeleak
Number Ground S Material Type Material Type Leak  Detectio
Detectio n
n
Gasoline In Cathodic 1 Reinforced 1 A
Use Wall Wall
2 N 6000 Gasoline In MV Cathodic 2 Reinforced 2 A P
Use Walls Walls
3 N 6000 Gasoline In MV Cathodic 2 Reinforced 2 A P
Use Walls Walls
4 N 6000 Diesel In MV Cathodic 2 Reinforced 2 A P
Use Walls Walls

Figure 5: Sample Database Query

This database will be integrated with a map layer that graphically displays the information in the
database. The software that will be used is Maplnfo, and tank locations will be determined by ste
maps, found in the folders containing tank information at the BFD. The resulting software will be a
ussful tool digplaying the locations of USTswithin the city of Boston. The maps will ad thefire
department in locating a UST for ingpection or emergency response. The Site code will be used to
identify the Stes on the map layers, which will link the sitesto the database. Tank codes will be
contained in the symbols that designate the location of each tank on the Site.

Complete UST information will be more easily retrieved by increasing the efficiency of the
information retrieva process. Once we have used the data from the application formsto fill the
database, we will then look to organizing the data in a useful and informative way to better aid the fire
department. Oneway to Smplify dataretrieval and data entry isto create aform, aswe have shownin
Figure 6.
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Theincrease in efficiency thet is possble from our sysem will adlow for amore complete
andysis of current BFD procedure with USTs. Part of this process will be analyzing the public safety
risk of agiven UST, based on criteriato be determined by the group and the BFD. This andysis will
be based on the information currently collected by the BFD, and information about the area
surrounding the UST.

These improvements to the BFD’ s system, including the bility and organization of
information and the visualizations made possible by the map system, adso have one drawback. The
drawback to this system is the inability to automatically add information to the maps. When a new tank
or site is added to the database, someone must manualy find the Site address, add the ste to the Site
layer by cresting an object to visudize the Site and connect it to the Site, and connect it to the database
to inherit the code. Then the tank must be added to the Site on the tank layer, and the code must be
linked to the database.

3.2 Short-term Benefit Analysis of the project

After the tank information is transferred into the database, the amount of time it takes to locate
information on a pecific tank will be greetly reduced. The time saved as aresult of this system will
dlow the BFD to consder expanding the services it offers. The BFD will be able to view the newly
presented data and perform an andysis of the benefits of the project with the understanding of how the
information or structure can be useful in other areas of the fire department.

A large benefit of our project will be the fact that the database will be updatable. To smplify
the updating process, thereisaform that contains dl the fields in the database, as shown in Figure 6.
The person who is interested in adding tank information smply hasto fill in the fidds and submit the
form, and that tank information isintegrated. This system will dlow much more efficient retrievd of the
UST information. To locate atank, any fidd on the form can befilled in and queried. If there are
tanks that match that information, they will be displayed. Thiswill make dl tank information
comprehensible to the BFD, alowing them to receive information quickly.

Despite the previoudy mentioned limitations on the map system, the maps are dso updatable,
and can be expanded to dl of Boston. Other departments will then be able to add their own layersto
fit their needs. Thiswill benefit the Boston Fire Department by alowing departments such asthe
building divison to creete layersto visudize stes or buildings as they seefit.
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Figure 6: Query Form

The project group will assst the BFD in andyzing other aress of interest reating the datato
their department. Wewill do this by consdering scenarios in which UST information would be useful
and interviewing those who would be affected by the integration of the database. The information we

collect will help us make educated suggestions to the BFD of possible integration Sites. Areaswe

presume will be affected by this information include blasting, excavation, congtruction, and emergency

departments. Discussion of these areas and their function for our informeation will be explained further
in Section 3.3, which focuses on future benefits of our project.
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3.3 Analysis of Added Benefits of the Project

After implementing the information retrieva process, the project group will propose operaiond
changes to improve the quaity and area of service offered by the BFD in the future. We will andyze
the current scope of the fire department’ s UST procedures and suggest operationa changes that could
be easily made using the new UST tracking system. The expansion of the BFD’ s operation will
increase the monitoring of USTs in the city, and minimize the chance of accidentsinvolving USTs.

Opportunities for inter-agency communication will include cooperation with environmental
agenciesin the City. This project will provide information on possible sources of contamination, and
communication with the agencies for which contamination isa concern. This communication will be
with agencies respongible for issuing building permits to determine not only if USTs are located on the
proposed gSite, but if there are any USTs nearby. Organizations that may be interested in this data
include the Brownfidd's Redevelopment Authority and the Boston Landmarks Commission. If thereis
aproperty thet either of those organizations is deding with, they will be able to swiftly research areas
with tanks before any work is done to the property. Another agency that may be interested in this
project’ s results would be DIGSAFE. DIGSAFE maintains aregistry of al buried utilities in the North
Eagtern US, and must be consulted before any excavation project.

Opportunities for intra-department communication include working with the section of the BFD
respongible for issuing blasting and demolition permits. Smple accessto dl tank locations will help to
ensure that blasting projects happening near UST facilities will follow the proper safety precautions.
Another part of the fire department that will benefit from this would be the Emergency Response
Center. If thereisa UST near the Site of afire response, proper evacuation measures can be taken.

The expansions to the BFD’ s operation will be developed as a series of proposals and case
studies to demondrate the usefulness of the expansion. The proposas will be geared towards showing
an increase in public safety for aminimd outlay of funds from the BFD, with the objective of showing
an efficient path to increasing the effectiveness of the BFD’ s operation.
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4 Results

There are two mgjor results the project group will generate. The firdt is an updatable database
and linked maps. The second result will be a proposa detailing operationd expansions that can be
made by the BFD, using the computerized system.

Current UST Tank Status

0,

dIn Use
55% 36% mAbandoned

ORemoved

OUnknown

Figure 7: Percent Tank usage

Data collection showed the project group both how many steswere in Didtrict 6, and how
many tanks werein the digtrict. Figure 7 shows the percentage of tank usage. Many of the tanks that
have been removed are due to the congtruction of the convention center in the area of C Street.
During data collection for the database, which storesinformation on dl 226 tanks in Didtrict 6 of the
fire department, including South Boston and parts of Dorchester, we discovered that there are a
number of tanks with expired permits and other incomplete records.

This number of incomplete records poses arisk to the public because without the permits and
licenses the BFD does not know if the tanks are in use and if they are meseting safety standards.
Currently the BFD’ s ingpection processis based soldly on when complaints comein on a certain site,
and thereis no enforcement process to determine if contamination was cleaned or ignored. Our
project has created atool that will alow the BFD to track UST history by storing not only permit and
licensing expiration dates but dso Ste contamination information.

Figure 8 shows the number of tanks removed by each year, based on the number of filesin our
database. Thelarge number of tanks removed around 1998 was caused by the passage of afedera
law that changed the requirements for USTs, and mandated al tanks must be in compliance with state
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and federd laws by September of that year. If the tanks were not going to meet standards when
inspected, they had to be removed, and newer tanks could then be installed.

Tank Removals
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Figure 8: Tank removals by year

While the discovery of tank sites with out of date permits was expected, the number of Sites
that are not in compliance with the law came as a surprise to the project group. There are thirty-eight
gtes, 30% of the 123 stesin south Boston, containing tanks that do not have paperwork on their

tanks, asshown in Figure 9.

Missng Expired Missing FP- | Incomplete Miscdlaneous
Permits Permits 290 FP-290 Missng
Information
Number of 19 17 16 8 6
Sites

Figure 9: Incomplete Site Files

The FP-290 is the form required when tanks are ingtalled or modified. Thisform should
contain al information about the Site, the owner, and the tanks. If thisform ismissng or incomplete, as
itisfor 24 stes currently, the BFD knows little or nothing about the tank or who to contact if a
problem isreported. The permit is required upon the time of tank ingtdlation and should be renewed
every fiveyears. The permit can not be renewed unless the tank has had no discrepanciesin its

inventories, and its monitoring system isin working order.
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Because of the incomplete forms, many of our results have an “unknown” field. This showsthe
importance of the FP-290 because without it, the task of analyzing the risks posed by each tank
becomes nearly impossible. The mgority of tanks have been recorded as being bare stedl, and many
of the stedl tanks have been removed. Most of the tanks that have been ingtdled more recently are
mede from fiberglass, as shown in Figure 10.

Tank Materials

100+

O Number of Tanks

Fiberglass Cathodic Composite Bare Steel Unknown
Protected
Steel

Figure 10: Tank Materials

The proposd for possible expansion for the BFD’s UST program will be devel oped with an
eye towards adding value to the system we have developed. By providing an array of options that will
increase public safety and increasing the use the BFD will get from its computerized system, the project
group will show the flexibility of the syssem we have produced.

Examples of possble areas that could benefit from our system include:

1. Communicating with other divisons of the BFD about USTs, such aslinking blasting permit
goplications to local UST gites and linking fire darm calls to the UST database
2. Becoming pro-active in Steingpections of UST facilities and providing the ability to search Al
the UST records on file
These systems will be discussed further in our andyss section below, where we will show that our
project will benefit the public by minimizing the chance of UST accident.

25



5 Analysis

In analyzing the results of this project, the project group will focus on two main arees: the direct
risks posed by USTsto the public in the city of Boston, and the opportunities the BFD can explore to
improve their UST program. The project group will use both quaitative and quantitative metricsin
performing the andysis of the effectiveness of our results. The quditative metrics the group will use
relate to public safety. For the quantitative metrics used here, the group will focus on process
efficiency. Wewill base our analyss of current operations on observations made by the project group,
discussions with BFD personnel, and the system we have devel oped.

5.1 Operational Analysis

The current operation of the BFD Fire Prevention Divison is hampered by alack of both
power and resources. This project will aid this Stuation by providing atool to make more efficient use
of the resources and staff that the BFD does have. This section will discuss some of the specific
gtuations the project group encountered during our work with the BFD.

When atank is removed from a site, three soil samples must be taken and analyzed. The test
results are sent to both the fire department and the tank owners. If the results of the soil andysis show
contamination, the tank owner must then contact the DEP to organize a clean-up effort. To ensure that
the DEP receives notice of the contamination, the BFD aso sends the information to the DEP. The
tank owner isfinancidly responsble for the clean-up, causing some owners to leave the Sate rather
than paying an environmenta clean-up company. The feesfor not cleaning a contaminated Site include
a$10,000/day fine from the EPA plus a $2,000/day fine from the state of Massachusetts. These fines
can only be levied by the superior court, specificaly the housing court. However, this processis
lengthy and rarely enforced, and we discovered many of the tank files contained notice of
contamination but no notice of a clean-up process. Thislack of clean up natification indicates alack of
communication between the EPA and the BFD as the former cleans up contaminated sites. If thefire
department or the EPA had the power to levy fines, contaminated sites would be more quickly
addressed and cleaned up. The current court processis rarely used due to lack of man-power on the
part of the EPA and the BFD.

When alicense is going to be renewed, Site owners can decide to store more or less materia

than the year before. If the site owner chooses to store more materid and instal a new tank, the BFD
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has an gpplication that must be filled out prior to the ingtdlation. If the owner decidesto store
dramatically less and does not plan to continue using a given tank, the fee on their license gets reduced,
and the tank must be removed from the ground. The only processin place currently to ensure that the
BFD becomes aware of atank that isno longer in useisareport by the site owner, or when an
gpplication to remove the tank isfiled. This means that tank owners can stiop using tanks and abandon
them in place, often without taking the appropriate precautions first, and without the BFD becoming
aware of the Stuation. Moreover, these tanks can easily be forgotten when property ownership
changes hands or is abandoned.

A better tracking system on al tanks, which can be accomplished by enforcing up-to-date FP-
290 forms, will dlow a more thorough check when looking into a property. Thiswill help agencies
such asthe BRA, which works to redevel op brownfields, which may contain abandoned tanks.

The BFD does not currently have a Standard Operating Procedure in place for handling UST
related issues. We have created an SOP (Appendix E, Standard Operating Procedure) to increase
efficiency in the process that the BFD currently has, including regular ingpections and a manua on how
to add or change information in the database. Additional information and suggestions for uses of the

SOP are found in 6 Recommendations.

5.2 Implementation Analysis

Quantifying public safety is beyond the scope of this project, so any measure of public safety
will be based on how the action or change affects public safety, by ether increasing or decreasing
public safety. There are three public safety scenarios that our project will focus on. The first scenario
isthelikdihood thet a citizen isin the presence of atank when aspill occurs. Our project will hep
minimize the occurrence of spills by assuring that al testing has been done to keep the inspections up to
date, o the lesk prevention systems will be in appropriate working order. The second public safety
scenario isthat our project will help to prevent leaks, which can pollute acres of land such as public
parks or resdentid aress. Ladtly, the awareness of ingpection expiration dates and notification of tanks
with prior leak problemswill dert the BFD to potentia danger aress.

Quantifying process efficiency iswithin the scope of this project. We will andyze the efficiency
in at least two ways. First, we will time how long it takes to locate the information on a pecific tank
using the current process, and compare it with the projected amount of time to locate information on a

gpecific tank using the database. We believe that it will take far lesstime to locate a specific tank using
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our system. The second way to quantify the efficiency of our system isto measure the amount of time
it takesto locate dl tanksin a certain area. With the linked maps system our project will employ, it
should take a greet dedl lesstimeto locate tanksin certain areas, such as ablock of sreets, or asingle
Street.

The expected time that will be available by using the computerized system is consderable, and
we suggest that the BFD become more proactive in warning tank owners when their permits, licenses,
or gpplications are expiring. Thiswill give tank ownerstime to go through a thorough inspection
process before applying for renewd. Also, the BFD can use the time to input status changes on the
tanks into the database to keep it updated.

Our project may aso assst other agenciesin their work. Projects that involve blasting,
congtruction, and excavation will be able to easily check and seeif there isatank in the area that they
will be working. Although thisis currently done, the dectronic method will minimize the chance of a
misplaced or logt file. Additiondly the dectronic system makes it much eesier to search an area of the
city for tanks because it will not require a street number by street number search thought the paper

files
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6 Recommendations and Conclusions

These recommendations are based on the observation and analysis of the BFD’s
current operations.  Although some of the following suggestions would require gppropriate funding to
be implemented, many of them are smply areorganization of tasks using the current time and staff
dlotted to the Specid Hazards Divison.

This project has accomplished its mission of helping the Boston Fire Department to improve
public safety by organizing the UST process and adding a computerized system for storing information.
This computerized system alows information input and retrieva more quickly than through the currently
implemented paper-based storage system. Implementation of the database will make day-to-day UST
processes quicker and more complete. The project group has also presented a Standard Operating
Procedure (SOP) (see Appendix E, Standard Operating Procedure), which will adlow the BFD to have
clear guiddinesto refer to when questions about UST procedures come up.

One of thefirgt issues the project group encountered was the lack of documentation &t the
BFD regarding UST-related processes. To supplement this documentation, we worked to determine
how the BFD currently handles UST processes, and how our project would work with and improve
the existing procedures. Our suggestions include reminders of upcoming permit expirations and
enforcement of all agpects of an application, such as the FP-290, being completed before the
application is accepted. The project group devel oped a document (see Appendix E, Standard
Operating Procedure) containing the existing procedures used by the BFD, and added the procedures
necessary to use the computerized system the project produced.

Adopting this SOP, or a modified verson of it, would be valuable to the BFD for a number of
reasons. Directly relating it to our project, the SOP provides a convenient reference for how the
computerized UST system can be used, and describes some of the considerations that are required to
maintain that systlem. In amore generd sense, having an SOP makes the training of personnel essier,
and provides a more uniform response from different staff members handling the same dtuation. This
step-by-step manua (see Appendix F, Database Manual) for UST processesis aso useful inthe
orientation of new staff, or outsde consultants, such as this project group.

We aso recommend that the BFD enforce an annual deadline for tank ownersto test their
tanks. The advised date for thisto be done by would be June 30" (the end of the city’ sfisca year) of
the year a permit is up for renewa because the BFD can withhold the renewa until tank testing results

29



have been produced. Tedting for the integrity of certain parts of tank systems include testing every year
on product line piping and tightness tests every three years on dl piping. For sted tanks with cathodic
protection, impressed current protection must be tested yearly, and sacrificial anode testing must be
performed every three years. While there should aso be regular maintenance on these systems, the
BFD does not have the staff available for the enforcement of that process. We believe the best result
will come from requiring testing results before permit renewas.

The main system developed by this project was a computerized system (using a database) to
track and inventory USTsin the city of Bogton. This system has only been implemented in South
Boston (Fire Didtrict 6), but its adoption across the city would prove a vauable tool for the BFD.
While the paper files (folders) on each site must be maintained for the period that the Steisin existance
due to State regulations, it is not necessary to use the paper records for routine operations. Using a
computerized system will be both more convenient and more expedient then the use of a paper-based
sysem. Due to its comprehensble search and data entry functions, the use of a computerized system
should result in an increase in productivity, for personnd involved with UST related process.

While the benefits of the database system are gpparent, thistool will not be avaladle to the
BFD until their systems are updated. We recommend that the software for Microsoft Office 2000 be
purchased and put into use on resident computers. Thiswill alow more toolsin Microsoft Access, the
program in which our database was written, to be accessible, alowing information to be presented
more easly. The GIS mapping software is Maplnfo and will aso need to beingaled in BFD systems
for the UST mapping layers to be available for viewing. People who would need access to the
programs include the Captains and Inspectors of USTSs.

With the use of any data repository comes the necessity of maintaining the data stored to
ensurethat it isup to date. Although the maintenance of the database produced by the project is
covered in the proposed SOP, periodic maintenance must be performed to remove out of date
records. Thiswill need to be done with a periodicity on the order of every five years. If the map
system that the group developed isto be used in the future, it will dso need to be maintained. Thiswill
probably require an outsde professiona with experience in the use of Maplnfo, or asmilar mapping
tool.

Another department thet isinterested in the mapping aspect of our project is the Specia
Hazards Team that deals with Superfund Amendments and Reauthorization Act of 1986 (SARA) sSites.
Title 11 of the Superfund Amendments and Reauthorization Act of 1986 (SARA 1) containsalist of
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toxic chemicals and the quantities that are stored which can make a site exceptionaly hazardous. The
BFD has ateam which hasaHAZMAT truck containing a computer syssem. Their interest in Maplnfo
would involve taking our modd of sites and tanks and applying it to Steswhich store SARA 11
chemicas for more effective tracking and emergency response. For the mapping system to be of full
use, aprofessond trained in the use of the Maplnfo program would have to be brought in to complete
the maps for the entire city of Boston. While thisis alarge undertaking, we bdieve it would be
thoroughly beneficid to the city. Once an entire map of the city is complete, any city group will be able
to cregte alayer containing its information on the map, and make it available for viewing.

One of the greatest hindrances the BFD faces in enforcing UST related regulationsis the
amount of work required to enact any punitive measures againgt an offending UST operator.

Currently, to enact punitive measures the BFD has to take each case before the housing court before
measures can be taken. However, during the time delay caused by the court system, the tank owner
can remedy the problem, or the initid steps may be taken to correct the problem, making the
investment of resources in taking the case to court awaste of limited resources. For this reason the
BFD should have the power to directly levee fines that can be gppeded if the tank operator fedsthe
gtuation isinvalid.

By giving the BFD the power to directly impose punitive measures, the initid step of the
process to force atank operator to correct a problem becomes a much smpler issue, involving less
time and fewer people involved in the Stuation. This power will dlow the BFD to increase the
enforcement of exigting regulations, and ensure that UST operators are maintaining their facilities to the
required standards.

With the ability to more efficiently enforce the existing regulations comes the need to increase
the inspections being performed on dl USTsinthe city. While not dl sites require regular inspection
by law, dl UST gtes should be regularly ingpected to ensure that the tanks and support equipment
have not been damaged. By regularly ingpecting al UST facilities, accidents can be prevented,
therefore increasing public safety. A proactive enforcement strategy aso benefits the BFD because
there will be fewer emergency cdls. Ultimately, reacting to emergency cdlsis more time and cost

expensve then dedicating resources to inspections and other preventative measures.
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8 Executive Summary

This project was preformed in conjunction with the Boston Fire Department’ s Specid Hazards
Divison (BFD) to improve its Underground Storage Tank (UST) control and ingpection process.
These improvements are geared towards increasing the efficiency of the BFD.  The project group
accomplished this by developing a proof of concept for a computerized system to maintain the records
the BFD needs for its UST related operations.

The current system used by the BFD is based on paper records of al UST reated information
that the BFD has. These records are organized aphabeticaly by street address, without a master
index of dl Stesinthecity. Thisresultsin asysem thet is difficult to use for outsde personnd, and will
be difficult to train new staff to use.

The new system developed by the project group is a substantial step forward for the BFD,
which has not hed the gaffing or the time to atempt a system like this before. With the adoption of this
system, which uses a database and linked maps to display UST information, the BFD will be able to
access data fagter and more efficiently. The increase in efficiency comes from the ability to access
multiple fileswith ease, dlowing area searches to be preformed quickly and eesily.

With thisincrease in available information, the BFD has the potentid to increase its
enforcement and ingpection actions relating to USTs.  Currently the enforcement of UST related
regulationsis lacking, due to the high demands required to take punitive action. The legidative
greamlining of this processwould aid the BFD grestly in its ability to pursue action againgt offending
UST operators.

Due to sate regulations, the BFD must maintain adl records for UST stesfor aslong asthe ste
isactive. However, the paper records do not have to be used for routine operations, which isthe role
of the systems produced by this project. This project introduces some new technology to the BFD’s
personnd, its main objective being to increase the efficiency and effectiveness of the BFD.
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Appendix A, Annotated Bibliography

A 1) Risks of USTs

All sourcesin this section were of equa use to the proposd, and used primarily in the Introduction to
show the hazards of USTs.

Angela Rozas, “Underground gas tank leak to be tested; DEQ to check siteon

Roosevet Blvd.,” The Times-Picayune (New Orleans), 29 December 2001, secMETRO, p. 1.
Commentary: A leak of undetermined contamination extents caused a service Sétion to close.
Cleanup could take severd years, asreported. Thisisagood article for showing the lagting
problems caused by leakage.

Bay Area Report, “SAN RAMON; Pacific Bell fume leak sends 9 to hospitd,”

The San Francisco Chronicle, 14 August 2001, sec. NEWS, p. A12.
Commentary: AsaUST was being removed, fumes leaked into the Pecific Bell corporate
headquarters building. The fumes got in through the building’ s ventilation system, and 17
people had symptoms of asphyxia Thisarticle is useful to show hazards of tanks.

Carol D. Leonnig, “Gas Leak Monitor Failed at SE Service Station; Mayor

Criticizes Company’s Treatment of Digplaced Families,” The Washington Pogt, 10 August 2001, sec.

METRO, p. BO2.
Commentary: 1400 gdlons of gas lesked from a service station, which caused 16 familiesto be
evacuated. The dectronic detection system had failed, which iswhy the leak went unnoticed.
The gtation had not reported that 400 galons had gone missing in the spring. Thisincident
caused amass review of dl tanksinthe D.C. area. Will Boston wait for something like this
before it enforces standards?

Journd Sentind, * Family settles lawsuit over lesking gastanks” Milwaukee

Journd Sentinel, 13 October 2001, sec. NEWS, p. 02B
Commentary: Tank leakage at a service station at 5511 S. 108 St. was traced back to 1976.
Investigation began when alawsuit that a some points involved 99 defendants was filed in
Milwaukee County Circuit Court. This article shows the expense that leaks can cause.

Journd Sentind wire reports, “MTBE found in wells throughout Cdifornia,”

Milwaukee Journd Sentindl, 28 August 2001, sec. NEWS, p. 07A.
Commentary: MTBE is a gasoline additive that was found in 48 wellsin public water systems,
which caused a massreview of CA tanks. The results were that 1200 tanks threaten the
drinking water supplies of Cdifornians. MTBE will only be used until Dec. 2002, because it
has been linked to cancer.

Silverman, Stephen. “History's Stickiest Disagter,” Usdless Information
<http://members.tripod.com/~earthdudel/mol asses/mol asses.html>
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Commentary: Telsthe story of the Boston Molasses flood of 1919, where 2.2 million galons
flooded the streets, killing 21, and turning the Harbor brown for weeks.

ECO-NOMIC, “Environmenta Services’ < http://mww.eco-nomic.convindexthn.htm>
Commentary: CAD drawing of alesking UST. Shows leaking into groundwater.

A 2) Law and Regulation Sources

“527 CMR: Board of Fire Prevention Regulations’, 18 January 2000

Section 9.00 Tanks and Containers
Commentary: Applications to the design, congtruction, ingtalation, testing, and maintenance of
tanks and containers. Section 9.05 concentrates on USTSs. It contains the dimensions for tank
congruction, along with ingtalation and testing requirements. VERY USEFUL

“527 CMR: Board of Fire Prevention Regulations’, 12 March 1999, Section 14.00 Flammable and
Combustible Liquids, Hammable Solids or Flammable Gases
Commentary: Handling, Storage, and container requirements for above materials. Indicates
that containers must be in accordance with NFPA standards. Includes fire control measures.
Moderately useful

Department of Fire Services, “527 CMR: Board of Fire Prevention Regulations’,
<http://mwww.gate. ma.us/dfs'cmr/cmridx.htm> (21 July 2000).
Section 5.00 Operation and Maintenance of Buildings or Other Structures... Keeping and Use of
Gasoline or Other Motor Fuel
Commentary: Has more eectrical requirements, heating, wiring, inventory requirements,
delivery, and operation and maintenance standards. Useful for giving distances to where
wiring, smoking, etc can take place in rdation to tanks.

Generd Laws of Massachusetts, “CHAPTER 21E: MASSACHUSETTS OIL AND HAZARDOUS
MATERIAL RELEASE PREVENTION AND RESPONSE ACT,” Section 5, Personsligble,
<http://www.gate ma.uslegislavsmgl/21E-5.htm>
Commentary: Very ussful for the breskdown of who isin charge of what and who isheld
responsible in the case of an emergency. Also looking into Chapter 148, which are the laws
on fire prevention.

Massachusetts Department of Environmenta Protection, Bureau of Wagte Site Cleanup,
“Underground Storage Tank”, n.d., <http://www.state. ma.us/dep/>
Commentary: MA DEP regulations on contaminated sites dueto UST. The Site dso contain
policesfor UST closer assessment. Thereisalot of useful information

Massachusetts Department of Fire Services, Office of the State Fire Marshd, “ Underground Storage
Tank Program”, n.d., <http:/Amww.gate ma.ug/dfs/ust/usthome.htm>
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Commentary: Officid State Fire Marsha’ s regulaions and programs dedling with UST’s. The
Site says that tanks needed to be upgraded to meet new standards by December 22, 1998.
The dte dso contains alist of other departments involved with the program. There are linksto
many of the other Sites listed above; it isagood sSite to branch off of.

Nationa Fire Codes, “Fammable and Combustible liquids code’, Val. 2, NFPA, sec 30-1 to sec 30-
78, 1996.
Commentary: Authored based on Boston, relates to storage and piping design and operations.
Written more technicaly, the information will take ablock of time to digest and gpply to our
project. Useful for this project

United States Generd Accounting office, “ Report to Congressiona Requesters.”,

Environmenta protection., n.d., <http://purl.access.gpo.gov/GPO/LPS12479 >
Commentary: A report about the compliance of UST’ sto existing regulations and the risks this
poses to the public. The authors state that EPA standards do not currently prevent hazards,
and ask that a different gpproach be taken. Moderately useful

Annua Book of ASTM Standards, 2001, volume 11.04. ASTM Designation E1526-93 Standard
practice for evauation the performance off release evauation systemsfor USTs.
Commentary: Gives specifics on evauating safety sysemsfor USTs. Source is grest for
certain procedures, but not genera dtatistics or procedures. May be useful if we need any of
the procedures described.

Annud Book of ASTM Standards, “ Standard guide for performing evauations of USTsfor operation

conformance with 40CFR part280 regulations’, 2001, volume 11.04. ASTM Designation E1990-98.
Commentary: Same as above. May be useful later in the methodology, rather than in the
background.

Briggs, A.A., Borehamwood fire research station, “Use of nitrogen-filled high expansion foam to
protect a 500-tonne fuel tank “
Commentary: A specific case sudy of afire suppresson system for sorage tanks. The book
has not been thoroughly read because it has been misplaced in the library, but once we atain it,
we will know how vauable asourceit is.

“Code of Federd Regulations, US Code Title 40, Code of Federd Regulations”, Section 280. n.d.

<http://frwebgate.access.gpo.gov/cgi-

bin/getcfr.cqi ?TI TL E=40& PART=280& SECTION=10& TY PEETEXT> (1 July 2001)
Commentary: Technica standards and corrective action requirements for owners and
operators of underground storage tanks. Includes exemptions to the standards. This
information will be dightly useful, but not alot of information.

“Code of Federd Regulations, US Code Title 40, Code of Federd Regulations” Section 281. n.d.
<http://frwebgate.access.gpo.gov/cai-bin/get
cfr.coi7TITLE=40& PART=281& SECTION=10& TY PEETEXT> (20 September 2001)
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Commentary: Similar to above. Approva of state underground storage tanks programs, not
much information.

“Code of Federd Regulations, US Code Title 40, Code of Federd Regulations”, Part 282, n.d.

<http://frwebgate.access.gpo.gov/cgi-bin/get

cfr.cai 7TITLE=40& PART=282& SECTION=10& TYPEETEXT> 20 September 2001)
Commentary: Same as above, approval of underground storage tank programs, not much
information.

Massachusetts Department of Revenue, “Regulations on USTS’, n.d.

<http://www.dor.gate ma.usust/us_home.htm>
Commentary: Ligting of Mass regulations and programs relating to USTs. Includes Grant
requests, grant gpprovals, claims, compliance reports, meeting schedules, and digibility.
Generd info, but not alot of specifics.

Mass State Building Code, “ 780 CMR: State Board of Building Regulations and

Standards’, Section 18.2 and 18.3 (28 February 1997)
Commentary: State regulations and specifications for sorage tanks. Includes information
relating to liquid handling, Storage, and containment, tank protection, and ventilation. Does not
go into specific detail for Under Ground Storage Tanks (USTS). This resource will not be very
useful.

Occupationd Safety and Hedth Adminigtration (OSHA), “ Application for Renewa and Expansion of
Recognition”. Federal Register # 63:69676-69683 (17 December 1998)
Commentary: Information about Intertek Testing Service Regulations. Useful information
about requirements to get safety standards renewed. OSHA concentrates more on the
employee safety aspect rather than the mechanics of the tanks.

Office of Hazardous Materids Safety, United States, Department of Transportation's Research and
Specid Programs Adminigtration, “HAZMAT Safety,” 22 January 2002
Commentary: Materids Safety information, useful for dl the chemicas stored in USTs. This
information will be used to show the dangers of neglecting tanks.

Pl Associates Inc. “Handbook of underground storage tank safety and corrective

Technology”, Science Information Resource Center, 1988
Commentary: EPA sponsored study of technologies relating to USTs. That sumsit up, redly.
Moreinfo will appear later, because we will probably use this source later, but we haven't
referenced it yet.

“Standard Guide for Three methods of assessing buried stedl tanks.”, Annua Book of ASTM
Standards, 2001, volume 03.02. ASTM Designation SG158-98.
Commentary: Marginaly relevant to project, gives specifics for doing ingpections. Not useful
as of yet, but good to know it exigs for later.

U.S. Environmenta Protection Agency, Office of Underground Storage Tanks,
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“Underground Storage Tank Program”, n.d., <http://www.epa.gov/OUST/>
Commentary: EPA’s regulations and programs dedling with UST’s. The Ste summarizes the
federd laws and regulaions. Thereisalot of useful information.

A 3) Methodology Sources

The following sources give us some ideas on how the current BFD UST control process works

and were equadly used in our Methodology section.

Camp, Dresser and McKee Federad Systems, Inc. “Underground Storage Tank

Locations.”, n.d., <http://mwww.gate. maus'mgisus.htm>
Commentary: GIS maps of tank locations in Massachusetts. The maps are not available for
public download for safety reasons, we re looking into requesting specia permission to view
them, and alot of time will be saved if we can get permisson.

Department of Fire Services, “US Query Tool” < http://db.state. ma.us/DfSustQueryPage.asp>
Commentary: Querying tool used to look up UST information within the state of
Massachusetts. Thiswill be useful when we cregte our own query system.

Environmenta Protection Agency, “Operating and Maintaining Underground Storage Tank Systems,”
Washington, D.C., August 2000, p. 1-49.
Commentary: Practica help and checkligts, written for tank owners and managers to help them
keep organized. Gives guidelines for what records to keep and dso gives the information for
each dtate for whom to contact if they have questions about UST managemen.

Ken Woodard and David Moorefidd, “ Underground Storage Tanks,” n.d.,
<http://www.ceevt.edu/program _areas/environmenta /teach/gwprimer/ustsdmkw/ustpage.html Comm
entary: Technica diagram of an underground storage tank. Displays many types

of monitoring devices.

M assachusetts Department of Fire Services, Office of the State Fire Marshdl,

“Massachusetts UST registry query.”, n.d., <http://db.state.ma.us/DfSustQueryPage.asp>
Commentary: Web based search of state data base holding al licensed UST's, USEFUL for
when we have to look at different parts of the City of Boston.

New England Interstate Water Pollution Control Commission, “Tank Closure Without Tears: An
Ingpector’ s Safety Guide.” Boston, MA, May 1988, p. 1-18.
Commentary: Explanations of closure procedures, including diffusing, venting, and the dangers
of ignition. Makes multiple mentions of the Fue Triangle, which made up of Fud, Oxygen and
Fire because they dl feed off of each other. Focused on safety procedures and accident
prevention.

Underground Storage Tank Regulatory Compliance Unit, “Doing Inventory
Control Right For Underground Storage Tanks,” Boston, MA, p. 1-17.
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Commentary: Reminds owners about safety procedures for leak detection. This helps owners
to keep more accurate records about ddlivery, in/out flow, and more frequent leak detection.

City of Bogton, "Storage Tank Building Permitting and Licensing

Requirements’ < http://iwww.uos.harvard.edu/ehs/enviro/BostonT ankPermitting.pdf>
Commentary: Information on the permitting and licensing requirement within the City of Bogton.
It states which oneis needed, who to contact, and when to reapply.
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Appendix B, UST Laws and Regulations

This appendix gives asummary of the Federd and State laws governing USTs.

B 1) CFR Title 40, Part 282 — EPA Approved State programs

The Code of Federd Regulations( CFR) Title 40, Part 282 ligs al state UST programs that
have been gpproved by the EPA under CFR Title 40, Part 281. Twenty-eight states currently have
approved state UST programs. Massachusetts is one of those states. It's approved state program
gpplication ligts dl the statutes and regulations that pertain to USTs. The Massachusetts state program
isone of the few that goes *above and beyond’ the EPA’s minimum requirements, to specify more
gringent requirements and procedures for USTs!?.

B 2) CFR Title 40, Part 280 — EPA technical regulations for USTs

CFR Title 40, Part 280 describes the technica regulations for underground storage tanks
(USTs). To prevent releases one must protect againg spills, overfills, and corrosions.

Shills usudly occur during ddlivery due to human error. A spill occurs when the filling hoses
from the ddiverer are removed from the filling pipe. To contain the spills, catch basins have become a
required attachment to tank filling systems. The owner must periodicaly empty theses basins.

Overfills are another problem that can occur during ddlivery. As atank becomes over-full,
large volumes of materid may seep out a the fill and vent pipes. To prevent againgt overfills, any or dl
of the following three devices should be used: automatic shutoff devices, overfill darms, and bal float
valves.

Corrosion isthe process by which materia bresks down over time, and looses some of its
desired qudlities. In the case of USTsthis means the tanks are likely to develop leaks as the materia
they are made from weakens. To protect againgt corrosion, the tank and its piping must be made of
non corrodible materia, the tank must be made of stedl which has a corroson-resstant coating and
have cathodic protection, or be made of stedl clad with athick layer of non corrodible material*?.

11 Code of Federal Regulations, US Code Title 40, Code of Federal Regulations’, Part 282,
12 «Code of Federal Regulations, US Code Title 40, Code of Federal Regulations”,
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B 3) CFR Title 40, Part 281 — EPA State program objective

Detection releases are important in discovering lesks early before the contamination spreads.
Three basic requirements must be present in UST systems, which include both the tank and pipes. A
leak detection deviceis arequirement for any UST system that contains petroleum. The requirements
dat that the leak detection device must be ingtaled, calibrated, operated, and maintained according to
the manufacturer’ s indructions, and the legk detection device must meet requirementsin the federd

regulations.

B 4) 527 CMR 9.00 — State regulations of USTs

The Massachusetts sate regulations of storage tanks, including USTS, provided the basisfor dl
city and town programs that deal with storage tanks. While the regulation is done on the sate leve,
and such regulation is certified at the federd leve, enforcement is preformed at the local leve.

The Code of Massachusetts Regulations (CMR) 9.00 provides a complete view of the State
level program for storage tank management. Every step of thelife cycle of atank is detalled, dong
with the relevant safety precautions that should be taken. The gpproach this body of regulation takes
to dedling with storage tanks is public safety first. Most of the regulations and specifications are
systems designed to prevent, detect, the control leaks. Also included in this regulation are the
procedures to be followed in reporting leaks, although cleanup procedures are not detaileds.

B 5) MGL — Chapter 148

The Massachusetts Generd Law (MGL), Chapter 148 details the requirements of
what the state will regulate pertaining to fire prevention. These regulations are referenced in many
places though out the rest of the MGL, asthisisthe section that gives the sate the power to regulate
fire prevention. Section 38 of this chapter details what regulations the state must have in place
regarding storage tanks, both above and belowground. The state is required to establish permitting
systems, in addition to rules to govern the deanup and containment of spills.

Section 280.
13 Department of Fire Services, “527 CMR: Board of Fire Prevention Regulations,”
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B 6) MGL — Chapter 21E

MGL, Chapter 21E deds with the release of hazardous materids. The definition of what
materids are covered by thisregulation is given e sewhere in Massachusetts Genera Law. Thefirst
sections of the chapter ded with the detection of releases, and who islidble for rdleases.  Thisliability
falsto the owner of the tank. If the owner of the tank does not operate the tank then the operator of
the tank becomes responsible. The possible exception to thisisthe case when areleaseis caused by a
delivery service, in which case the responsbility may fal on the ddivery company.

The next sections detail the procedures for containment of a release, which will not be detailed
here, as hazardous materia containment practices are out side the scope of this project. Then the issue
of what organizations have jurisdiction is detailed. The basic ructureisthat the locd fir department
owns the seen but the State and Federal EPA’ s do the investigation and supervise the clean up.

Findly the brown field program is discussed, asit isthe find step in reclaming hazardous waste spill
gtes. Thissection will not be discussed in length because brown fields are largely beyond the scope of
this project*.

B 7) Federal Supervision of State regulation of USTs.

The U.S. Environmenta Protection Agency (EPA) isafedera government agency provided to
protect human hedlth and to safeguard the naturd environment. Since UST's have been found to
damage the environment and cause illness to humans by lesking hazardous materid into the soil, the
EPA has taken course of actions. The organization has created the Office of Underground Storage
Tanks (OUST) within the agency to be solely responsible for USTs. It has aso written regulations to
control USTs. Knowing that state and local governments are in the best position to oversee USTS, the
EPA’smainroleisto assig gaesin implementing their own UST program using their regulations as a
minimum. Once a State has accomplished this, the EPA becomes the supervisor.

B 8) Contamination clean up from UST spills

The Massachusetts Department of Environmental Protection (DEP) is a state agency provided
by the state to protect human hedth and the environment. The Bureau of Waste Site Cleanup was

14 General Laws of Massachusetts, “CHAPTER 21E: MASSACHUSETTS OIL AND

HAZARDOUS MATERIAL RELEASE PREVENTION AND RESPONSE ACT,”
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created within the DEP to be solely responsible for responding to hazardous waste sites and spills.
When the owner of a UST has determined, based upon the guiddines set forth in the Massachusetts
generd code, that a UST has leaked, the local fire department and the DEP must be notified within
twenty four hours. The DEP will coordinate cleanup efforts, while the loca fire department will be
responsible for the immediate containment of the spill.

B 9) UST Documents

The permit for ingdlation is not city specific. FP-290 isaform that the Department of Fire
Services, Executive Office of Public Safety requires for al tanks put into operation on or after 1
January 1991 (Appendix B-3). A copy of the Natification for Storage Tanks must be sent to the
Boston Fire Department (BFD) within 30 days. Thereis a$25,000 fine for any tank that does not
complete this procedure. Information in the document includes ownership and location of the tanks,
aong with data about what the tank will be used for. The document has to be signed by the Captain of
the Boston Fire Department prior to tank ingtallation.

The second document thet is required for ingalation of a storage tank in Boston is the Permit
to Ingal/Modify Storage Tanks. This document goes to the Specia Hazards Division of the BFD. It
includes location and owner information and is signed by the Captain of the BFD. The permit must
remain posted on the premises until ingtalation is complete.

For remova of a disabled tank, an Application and Permit (FP-282) must be submitted to the
Boston Fire Department (Appendix B-2). The form is regulated by the Department of Fire Services—
Board of Fire Protection, and the BFD retains the origind gpplication. The gpplication contains not
only tank and owner information, but includes remova contractor information and contamination
assessment. This procedure needs to be approved by the City and issued a permit number before
removal can occur.

The second document required for remova of atank is FP-292R. Thisformissmilar to FP-
290. The notification must be filed before the procedure is completed. The tank and the surrounding
areamust be checked for contamination prior to remova, and the process must be approved by the
BFD
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Appendix C, Permits and Forms

C1. Boston Fire Department Organization
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C2. Permit to Install/Modify a Tank

EPECTAL HAFZATDS TMVYISIOMN
BOSTON FIRE DEIFARTMEMNT
115 SOUTHAMPTON STREET
EOSTON, MA 02118
(617) 343-30258
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C3. Permit to Maintain a Tank Facility
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C4. UST Inspection Report
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C5. FP-290 Notification for UST Maintenance
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C6. Application and Permit for Removal

- --ull;'ddﬂﬂ-ml. -

_fa o

a i RN P R L SRR PO e
SR T A e a4 B et
s

b
JEFHE BP0 0TS TE AN L0 a1 B

= AEPLICATION and PERMIT =
Thaswr 443, Ba—on Shh,

T K3 PRSI TANK SRper 1A I XA AL U2 R T e SRS
a
FeETEas |

!
3% 8I0, mpd zabas i barmza mazn by
W Nl m p a aT -

- O TR a——

PR T = R
= = e

T
Pl e e

I fawm

Rl — Eohou i AT =
| Saumw daseog i par R
| | = = =]
T e b | =1 Daemer JLENE Lok
e e
aiaicd i
R, |
oo g
| memm e e S (it o PR——
| T SE e S !
Fomader
'

_txmks

FELER AU T R [

R e Towvanade

Tl e

T A

TR B

AT S e e b TR s T TTEII T o Mo Do s b SR e
.Jal'-\.la.l. [ E TR = H R e TE AR B : bR
Bovdom v Smtaegw

[ TR

ribTrse oERc LOET R ZTIET: I1pE

49



C7. FP-290R Notification of UST Removal
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C8. Tanknology Inspection Results
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SITE DIAGRAM
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Appendix D, Sponsor Information

The Boston Fire Department (BFD) was established in 1687, making it the ‘Firgt in the
Nation’. The BFD has grown to be one of the most modern and best equipped fire departmentsin the
US, providing fire, rescue, and emergency medica services to the citizens of Bogton. In addition to
providing emergency services the BFD aso provides emergency prevention services.

The BFD is organized to provide rapid reponse. The organizationd structure is divided into:
two divisons, which are broken down into eleven didricts. Each didtrict is composed of severd sub-
digtricts, which are organized into companies. Each company is composed of one class of vehicles, so
any emergency cal will receive response from at least two companies.
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Appendix E, Standard Operating Procedure

Introduction

This document will provide a Standard Operating Procedure (SOP) for the Boston Fire
Department, for operations involving Underground Storage Tanks(USTS). The procedures set forth in
the document should be used as a guide and checklist of stepsto be taken during UST operations, and
should not be considered the fina authority on the matter. This SOP will include sections dedicated to
the maintenance and use of a computerized UST tracking system. If such asysemisnot in use, or if
the system in useis different from the system described in this document, the non-computer related
sections of this document will il goply.

This document will cover three genera areas of operation, and the specific tasks associated
with each of them:

1. Record keeping for dl UST related activities.
2. FRddingpection of UST Ingalation
3. Fddingpection of UST Remova

Information Maintenance

The god of this section isto ensure that al relevant information, about dl UST Stesin the city
of Boston, is properly maintained and can be later retrieved by BFD personnd. This meansthat dl
hardcopy (paper) records should be maintained in asingle, central repository, and any files removed
from this repository should be promptly returned. Electronic (computerized) records should be
updated as soon as new information becomes available, and datesincluded on dl updates to alow

tempora reference to the data.

Hardcopy Records

All forms, ste plans, applications, and permits should be kept in the Site file that will be
maintained for each UST dtein operation. In the case of permits that are to be displayed on the UST
Site, a photocopy should be kept in the site file. Any paperwork or forms that are accepted as part of
the application or permitting process should be filled out completely, the date and address fields must
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be filled out on every form filed, as thisinformation will be needed to properly track the Site location
and the most recent work done on the site,

Because of the existence of a computerized record keeping system the use of hardcopy
records for routine work should be minimized. The reason behind thisis. multiple people can accessa
computerized system at atime, whereas the hardcopy can only be used by one person at atime.
Additiondly, the speed with which records can be found is much greater then when hard copy records
are used.

Electronic Records

Updating the eectronic record should be done by the person who is updating the hard copy
record. Asnew information is added to the sitefile, the electronic record should be updated to reflect
the changes. During this process, care must be taken to ensure that the correct Siteis being updated,
and that as much information asis known is entered. Because of issues with maintaining asingle up to
date version of the UST database care must be taken to ensure that there is only one copy of the
database and that only one person can edit it at atime, however thisissue is beyond the scope of this
SOP. Thisissue should, however, be addressed by the Information Technology (IT) saff of the group
using the UST database.

Requests for Information

All of the information contained within the UST system, both the hard and eectronic copies, is
public record. Assuch, any member of the public can comein and request thisinformation. These
requests should be initiated by: the individud filling out a request form, indicating which addresses or
address range they want information about. The clerk who receives the request should check the
Storage Permit, Site License and UST databases to see if there are any recordsin any of the systems
regarding the site(s) in question.

If there are records in the databases for the requested area, the information should be printed
out and supplied to the person requesting the information. If the person wants more details then the
databases contain about the Site, the full paper files should be pulled and photocopied. The origind file
should never be given to any non-BFD personnel for any reason, to prevent remova of origind copies
of gteinformation.
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Installation Procedure

This section of the SOP will cover the procedures to be followed during the ingtalation or
modification of a UST facility. These procedures will include the records that should be kept, and at
what stages the eectronic record should be updated.

Permit Application

The ingallation processes garts with the filing of an gpplication for apermit to ingal or modify
aUST. Thispermit must be accompanied by afull Stelayout, and design plan. If there are existing
tanks on the Site, there should also be an gpplication for a permit to remove the exigting tanks, if that is
necessary (See: Remova Procedure). The Site plans must be reviewed by an ingpector to ensure that it
conforms to the pertinent regulations and the manufacture' s recommendations for the use of the tanks
being ingdled. If the site plans cdll for idands of materia dispensers there must be vehicle protection in
place to prevent damage to the dispensers from vehicles.

Depending on the volume of materid stored there may be alicense required, thisis the tank
owner reconcilability to procure. The permit to ingtal or modify should not be issued until the license
to store material has been issued.

The person who is ingaling the tanks, who is the person that the permit will be issued to, must
demondtrate certification to indal USTsin order to receive an ingdl/modify permit. There are two
certifications required of such ingdlers, the firgt from the tank manufacturer certifying that the ingtaler
can work on its tanks, which is required by the State of Massachusetts. The City of Boston dso
requiresdl UST ingtdlersto be certified by the Board of Examinersto ingal USTs. The City of
Bogton certification is documented in Title 9 Section 351, City of Boston Code. The licensed ingtaller
must be on Ste a al times during the ingtallation process, and is the only person on the site with whom
BFD personnd should interact.

If the Site plans are deemed acceptable and there are no licensing or certification issues, a
permit to ingtdl or modify a UST isissued and congtruction can begin.

Installation and Testing

Once congtruction has begun, there is no BFD involvement until the site is ready to be
backfilled. Until the site has been inspected there should be no backfill, or other concealment, around
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the USTs. The site ingpection should be carried out in accordance with the checklist on the back of
the Ingal/Modify permit. The main points of thisingpection are summarized bellow:

Verify dteplans.

Veify pressure test on tank.

Check for damage to tank or surface coating.

The pressure testing of the tank must hold pressure for at least three hours, soit is
Recommended that time be alowed to pass between the cal indicating that the pressure has been
gpplied to the tank, and the arrival of inspection personned on the site. If there is damage to the tank
from ingalation, the manufacturer of the tank must be contacted to repair the damage. Only the
origind manufacturer can certify the tank ‘good as new’ and extend the origind warranty to the
repaired tank. If the UST and Site pass inspection, the Site may be backfilled to the top of the tank.

Once the tank has been backfilled, the piping can beingaled. Piping should be ingtalled with
swing, double ebow or flexible connectors for any bend that changes from the horizontd to the vertica
plan, or vice versa. Thisis necessary to insure that setting of the ground will not cause the pipesto pull
goart. The overall grade of the pipes should be pitched back to the tank, so thet if system pressureis
logt materid will drain out of the pipes. When dl the piping isin place, another inspection and pressure
test must be preformed. The pressure for this test is based on the working pressure of the piping
system. After the piping has been ingpected, the backfill may be finished and surface work may be
done.

Before any materid is placed in the tanks, the leak detection systems must be inspected and
certified as functiond. The exception to thisisthat water may be placed in the tanks to prevent
buoyancy problems, but no hazardous materid may be placed in the tanks until proper leak detectors
arein place and functiond.

Once gte ingpections for the ingtdlation procedure are finished, but before surface work
commences, another ingpection isrequired. A precison test of the tank(s) and piping on the site must
be preformed, in accordance with NFPA standards, before the ingpection, where the results will be
reviewed. Thisingpection should be preformed using the PEI Publication RP100-87 FPR-UST
Ingalation checklist. A full check should be made of the materid dispensers, looking for lesks,
especidly around the crash valves and filters. The tank sumjps should be checked for leak detection
sensors, which should be confirmed to be operationa. Lastly, the leak detection system should be

57



confirmed to be operationd, and if the system supportsit, a hard copy status report printed out from
the system

After the surface work has been completed afina inspection must be done to ensure that no
damage has been done to the dispensers or piping by finish congtruction.  The fina Site ingpection
should include:

Crash vavesin dispensers

Fusiblelink in digoensers

Lesking around pipe fittings or filters.

The crash vaves and fusible link are both important safety measuresin the case
of afire or something impacting and damaging the dispenser. However, both of these devices are
frequently wired open, aslower qudity modds have ahigh fallurerate. Thisfind Ste inspection should
aso include alook at the attendant’ s Sations to ensure that they can monitor the dispensers, see: Sdf
Service Congderations for more information about the specific requirements of gas Sations and self

Srvice sations.

Self Service Considerations

If the UST dteisa Sdf Service gas dation, there are additional safety precautions that must be
taken before operation can begin. The mgor improvement that must be made for a sdf service station
isthe ingdlation for an area fire suppresson sysem. The plansfor the fire suppresson system must be
submitted for gpprova with the ste plans. Five copies of the fire suppression plans are required, one
copy must be sent to the state fire marsha for gpprova, while another copy is checked locdly to
ensure that the system is adequate. Once the State Fire Marshal has approved the plans, a letter of
gpproval is sent to the BFD for signature of gpprova, and then sent back to the State Fire Marshds
office. Both the company and the employees doing the ingtalation must be certified to work on fire
suppression systems.

If the plans and the system are gppropriate, and the proposed ingtaler is properly certified, the
plans are consdered gpproved and a permit to ingtd| the fire suppression system isissued. This permit
is gpplied for separately from UST permits by the company that will be performing the suppression
system ingdlation.

The fire suppression system will usualy consst of the following subsystems
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A propdlant gas cylinder

Severd fire suppresson chemicd cylinders

Manud system triggers

Automatic system triggers

Fud flow cut off vaves

Once the ingtdlation has been finished, the suppresson system must be inspected and tested.
This testing procedure covers the following subsystems of the fire suppresson system:

Heat Sensors

Automatic fud shut off

Manud fud shut off

Low pressure sensor on gas cylinder

Actuators on chemicd cylinders.

Manud system triggers

If dl of these systems, and any other systems that make up the fire suppresson system, are
functioning properly, based on the manufacturers specifications, the system should be certified as ready
to be placed in service. Other aspects of the Site that need to be inspected before the permit to
operate a sdf service sation include:

Attendant must have a clear view of pumps.

There must be a back up viewing system.

There must be an attendant dedicated to watching the pumps.

The backup viewing system can consst of either mirrorsto alow the attendant to see around
the pumps and other obstructions, or a Closed Circuit TV (CCTV) system. Which system is required
will depend on the distance between the attendant and the fud pumps. Thisissueisleft largely to the
discretion of the Fire Department.  The issue of a dedicated attendant arises in the case of a Sore that
is also operating the self service gation. One of the employees must not be distracted with matters
indde the store, to pay attention to the customers pumping fuel.

If everything on the Site is deemed to be in proper operating condition a permit to operate a
sdf sarvice gtation should be issued. This permit is good for one year, then must be renewed, and
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should be issued with an expiration date in June. This means that a permit for afew months more or

less then ayear may need to beissued to bring anew ste into the rotation of permits expiring in June,

Removal Procedure

The process of removing a UST garts with an gpplication to remove astorage tank. This
gpplication includes the scrap yard that will receive the tank, and the company that will dispose of any
meaterid |eft in the tank. Also included is the exact number of tanks to be removed, and alist of the
materids stored in them. The scrgp yard and the waist disposa company both must be appropriately
licensed to handle the materias they will be receiving. In the case of the scrap yard, this license comes
from the State Fire Marshd, unless the facility isinsde the City of Boston, in which caseit isaso
licensed by the BFD.

If the application isin order, an ingpection of the Site should be made, to ensure that the proper
steps are being taken to ensure asafe remova. A Licensed Site Professiond (LSP) must take at least
three soil samples from the Site for andlysis of possible contamination. The exact number will depend
on the size of the gte. In the presence of a Fire Dept. Officer, meter readings of the atmosphere indgde
the tank must be taken to ensure its safety. If an entry into the tank is planned, there must be at least
21% Oxygen by volume inside the tank, and proper protective gear should be used, thought thisis
outside the program of the BFD to enforce. Regardiess of entry, the concentration of chemica vapors
indde the tank must be lower then 10% of the Lower Explosive Limit of the materid that was stored in
the tank. If these conditions arein place a permit to remove the tank(s) should be issued, and the
tanks removed.

Once the tank has been removed, there isa 72-hour period for the BFD to receive a receipt
from the scrap yard receiving the tank, indicating that it got the tank. Once the scrap yard has received
the tank, there is a 24-hour period for the scrap yard to confirm the destruction of the tank.

If the tank must be cut in place before it can be removed, a Marine Chemist must be hired to
ingpect the tank and ensure that it is safe for “hot work’. This certification usualy comes with the

requirement of an on-gite fire watch, and requires a permit from the Fire Chiefs office.
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Conclusion

This document is not intended to describe dl circumstance and possible procedures that should
be followed. However, it isintended to provide an outline of steps that should be taken, and possible
stuationsto look for. If there are Site-gpecific circumstances that complicate this procedure, they
should be handled at the discretion of the Fire Ingpectors, and this document should be updated to
indicate the handling of such dtuations. In dl cases the training and experience of BFD Inspectors
should be applied to the procedures and methods described in this document.
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Appendix F, Database Manual

Introduction

This document outlines the use of the graphica database interface the project group designed.
This document assumes a basic understanding of how to use MS access. The FP-290 form contains
al information needed to add records.

Navigation

Toflip through al the recordsin the database, or dl the tanks associated with a given Ste, the
standard tab and page selection at the bottom of the tabs are used. The main tab at the bottom of the
main page is used to navigate through the Sites. The tab under the tank information is used to navigate
the tanks on that Site shown.

The system can be searched by selecting field(s) in either the tanks or Sites tabs, and then using
Access sbuilt in find tool to select only the entries that have that parameter. Access sbuilt in filter by
form can be used to get the records specified by the criteria selected on the form.

Appending

To enter either anew tank or anew dte the far right button on both of the tabs will bring up a
black page to input datainto. If entering atank, be sure to enter in atank number. That number
should be the same number indicated by the tank record number at the bottom of the tank information.
Once data has been entered the ' Code Update’ button should be used to update both site and tank
code in the database.

Maintenance

To change a given record, first navigate through the database and |ocate the desired record.
Then change the data needed to be atered. The datais being changed on the database asiit is changed
on the form.

Anytime data is changed or entered the codes (Tank and Site) which ever was edited, should
be updated before the database is updated. Thisisimportant to ensure that al automatically generated
fields are properly filled.
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Special Printouts

“Print Options” opens aform window with sdections of printing certain ligs of Stes. Those
include Sites with Licenses, Sites with Expiring Permits, and Self-Service Stations. In order to exit this
form, click on the button with the picture of a door.

To print agiven record from the system the built in print option should be used. Navigate to
the desired page of the database, then press the print button in access.
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