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ABSTRACT

The goal of this project was to establish andweatal the problems in Worcester
County’s wastewater and investigate what was beéomg to remedy the situation.
Through many means of data collection includingtfirand interviews, budget analysis,
and government document collection, we discovesdakeas that are responsible for
the problems Worcester County is facing. We cahetuthat there are two main issues
from which all the problems in wastewater treatnmstatm. Budget cutbacks and labor
shortages are crippling the MassDEP and EPA. @lblems with the procedures and
equipment in the environmental strike force canrbdeed back to these issues. To
discover what was being done about the problemseaeched through government
records to see what legislations, if any, were dp@assed through congress to combat

these issues.
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ACRONYMS
BHWSCP - Board of Hazardous Waste Site CleanupeBsadnals
CERCLA - Comprehensive Environmental Response, @oisgtion, and Liability Act
CFR - Code of Federal Regulation
CSO — Combined Sewer Overflow
CWA — Clean Water Act
CWSREF - Clean Water State Revolving Fund
EOEA — Executive Office of Environmental Affairs
EOEEA — Executive Office of Energy and Environméntthairs
EPA — Environmental Policy Agency
FWPCA - Federal Water Pollution Control Act
IQP — Interactive Qualifying Project
LQG — Large Quantity Generator
LSP — Licensed Site Professional
MassDEP - Massachusetts Department of Environmentaéction
MCP — Massachusetts Contingency Plan
MEPA — Massachusetts Environmental Policy Act
MSDS - Materials Safety and Data Sheet
MWRA — Massachusetts Water Resources Authority
NPDES - National Pollutant Discharge Eliminatiorst&mn
PISCES - Performance and Innovation in the SRFt@ige&nvironmental Success
SPCC - Spill Prevention Control and Countermeasure

SQG — Small Quantity Generator
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USGS - United States Geological Survey

USPIRG — United States Public Interest Researchi@sro
VER- Vacuum Enhanced Recovery

VOC - Volatile Organic Compound

WPI — Worcester Polytechnic Institute
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GLOSSARY

1,1-dichloroethylene an organochloride with the molecular formulddgCly. It is a
highly flammable, colorless liquid with a sharprdtaodor.

1,2-trans-dichloroethylenean organochloride with the molecular formuldHgCls. It is
a highly flammable, colorless liquid with a shanpysh odor.

Allyl Alcohol - a colorless liquid, €40, having a pungent, mustardlike odor irritating to
the skin and mucous membranes, usually obtainedl &ltyl chloride by hydrolysis: used
chiefly in organic synthesis in the manufactureesins, plasticizers, and
pharmaceuticals.

Allyl Chloride - a colorless, volatile, flammable liquidzldsCl, having a pungent odor,
derived from propylene by chlorination: used chiéfl the synthesis of allyl alcohol,
resins, and pharmaceuticals.

Aniline - A colorless, oily, poisonous benzene derivattgisNH,, used in the
manufacture of rubber, dyes, resins, pharmacestiaald varnishes.

Aquifer — area of land with a high concentration of watetderground, very easily
contaminated.

Benzene A colorless, flammable, liquid aromatic hydrdean, GHs, derived from
petroleum and used in or to manufacture a wideetyaaf chemical products, including
DDT, detergents, insecticides, and motor fuels.

Byproducts- chemical products produced during a reaction.
Combined Sewer Overflow an apparatus built into a combined sewage n&tiidre

arrangement is designed to allow a certain amaolitdw to discharge into a water
course untreated to keep the system from beconoiredparged in storm conditions.

Contingency Plar a program of action designed for handling pdsdilture
circumstances or events.

Dibenzofurans a family of organic compounds that have atorgroup substitutions
made for the hydrogens on any of the numbered oaatmms in the dibenzofuran
structure.

Drinking Water— can be defined as any water that is suitabldroking, often
stemming from groundwater sources.

Exceedance the amount by which something, especially aypatit, exceeds a standard
or permissible measurement.



Fecal- pertaining to feces.

Fecal Coliform Bacteria are bacteria present in the intestines if hunaaalsmany
animals whose presence in water suggests fecaitjooll

Fluoride— Chemical byproduct of hydrofluoric acid dissadicig in water.

Groundwater can be defined as water beneath the earthacsyidften between
saturated soil and rock, which supplies wells grthgs.

Homogenous- same concentration of material throughout.

Hydrochloric acid- A very strong acid that fully dissociates inig@n. Very harmful to
humans and other wildlife.

Hydrologist— a geologist skilled in hydrology.

Hydrology— the scientific study of the properties, disttibn, and effects of water on the
earth’s surface, in the soil, and underlying roeks] in the atmosphere.

In-situ - where a clean up oemediatiornof apollutedsite is performed using and
simulating the natural processes in ¢lo@, contrary teex situwhere contaminated soil is
excavate@nd cleaned elsewhere, off site.

Knowing violation— introducing harmful pollutants into the natueavironment when
one knows it will have negative effects on the sunding areas.

Large Quantity Generatera facility that generates more than 2,200 Ibisaaiardous
waste or more than 2.2 Ibs of acute hazardous wastealendar year.

Municipal facilities— wastewater treatment plants owned by the town.

National Pollutant Discharge Elimination Systemnpiés - controls water pollution by
regulating point sources that discharge pollutaritswaters of the United States.

Nitroaromatics- a family of compounds that are aromatic moleswéh any number of
NO2 group substitutions for the hydrogens on it ekample would be Nitrobenzene.

Nitrobenzene A poisonous organic compoundsHgNO,, either bright yellow crystals
or an oily liquid, having the odor of almonds ars@d in the manufacture of aniline,
insulating compounds, and polishes.

Organic— a compound made up of any combination of cagsmhhydrogen, oxygen, or
nitrogen.



pH — the negative log of the hydrogen ion conceraratif a solution. Neutral pH is 7.
Plume- the area covered in contaminated material.
Point Sources discrete conveyances such as pipes or man-nitatie sl

Potentially Responsible PartyPerson in ownership of or responsible for hazasd
chemicals.

Remediation processthe process by which accidents are cleaned up.

Small Quantity GeneraterGenerate in a calendar month more than 220 (i kg)
but less than 2,200 pounds (1,000 kg) of non-dcarardous waste. As an estimate of
liquid waste or generate in a calendar month kas 2.2 pounds (1 kg) of acutely toxic
or severely toxic hazardous waste.

Toxic waste- potentially poisonous materials that are harnfifadndled incorrectly.

Triangulation— the application and combination of several resemethodologies in the
study of the same phenomenon (Triangulation in &ebe2007.)

Volatile Organic Compoundsare organic chemical compounds that have higligm
vapor pressures under normal conditions to sigamtiy vaporize and enter the
atmosphere.

Wastewater Water that has been used, as for washing, figsior in a manufacturing
process, and so contains waste products.

Xylene- any of three toxic flammable oily isomeric ardiodydrocarbons gH; that

are dimethyl homologues of benzene and are usolthined from petroleum or natural
gas distillates.
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INTRODUCTION

Groundwater contamination has been a well-docundegprigblem and can cause
even more problems than contaminated drinking w@strick and Mello 1984; Trauth
and Xanthropoulos 1997). The harmful organic intps found in the polluted water
cannot only seep into drinking water and reserytius they can also damage
environmental reserves, ruin agricultural plotg] &l wildlife in the area. Infected
animal and plant life can be especially detrimetdgdluman health through consumption.
Environmental regulations have been implementedtatiee great danger to life that
industrial discharge poses (Lewis 1985).

Despite these regulations, organic contaminailtgster into the surrounding
environment from industrial plants. In a recentieased article by the Environmental
Protection Agency (EPA), the city of Fitchburg wiaseed $137,500 for repeated
discharges of untreated sewage into the North NaRiver (Merchant 2001). While in
sewer overflow cases it is common for heavy wediheause sewage discharges, the
release of this sewage occurred during dry weatGentaminations can be attributed to
faulty equipment, human error, or negligence; havew this case it was clear that the
violations were due to faulty and aging equipment.

In the event of an accident, it is the respongibdi the company to report the
incident in a timely manner as outlined by the la@nce the accident has been reported
they must arrange for, and fund the clean ups diso the responsibility of those who
enforce government regulations to ensure that¢belent is being properly handled and
that precautions are being taken to prevent fuaaoedents. Accidents can occur from

various causes, not just human error; a few examgflaccidents are contaminations



attributed to degrading aged piping, leaks from pamised containers, or disregard for
protocol.

In the ideal situation, an accidental spill of harhorganics would trigger a
contingency plan, which when followed would instamémediate the problem resulting
in none of the pollutants making it out into thevieonment. The reality is far from this,
as some companies fail to have any backup placase of emergency (Coletta February,
2006). Contingency plans are absolutely essefiotidhe safety of the environment. If an
accident were to occur, and no contingency plarewstablished, contaminants could
leech their way into the environment, and onceethéo considerable damage before a
clean-up plan was even proposed. If too much passes between the time of accident
and the beginning of the clean-up process, remeditgchniques become extremely
difficult, in some cases impossible (Massachuda¢gsartment of Environmental
Protection (MassDEP) May, 1999).

In the case of the town of Fitchburg, the reasdmrkthe large fine is
predominantly because the town has been aware adshes with their system for years
and had not taken any actions towards improvenietdghant 2001). This facility, and
the entire class of wastewater treatment faciliges all governed by EPA issued permits
called National Pollutant Discharge Elimination ®&ys (NPDES) permits. Recently the
United States Public Research Interest Group (B&5Preleased a study on facilities
exceeding their NPDES permit limits nationwide. s list, Worcester County is
ranked as number two for most exceedances (L&2008). The issue in the town is that
there are two treatment facilities both of whiclvénaot been updated since 1968 (City of

Fitchburg 2007). These facilities were designedh\id-20 years of function in mind,;



with technology changes, population increases,pafidy changes it is not difficult to
see how these facilities can be severely out & dat drastically in need of updating.

These recurring problems raise many concerns dbheuwffectiveness of the
regulations put into place. Finances, officialgatifications, and the efficiency of the
current wastewater facilities are all factors thedr investigation in determining the
effectiveness of present practices. Certain stéfize cleanup and accident prevention
process are very expensive and not all towns mableeto afford remediation
procedures and equipment. Financial inability atf anly the towns in question, but also
the MassDEP and EPA themselves needs to be coadjderd even more importantly
the peoplepower of these agencies, needs to bstigated.

The officials involved in the cleanup process afenred to as licensed site
professionals (LSPs). They are responsible foettauation of the sites in question and
the final review of previously contaminated sit8$he reports done by the LSPs are
submitted to either the MassDEP or the EPA depgnaimthe circumstances of the
accident. These professionals must be certifiethéyBoard of Hazardous Waste Site
Cleanup Professionals (BHWSCP) and maintain a ouheense. However, a study of
the testing methods and the overall proficiencthefofficials need to be explored
although, the scope of this project does not giejoth into this.

The main focus of this project was the governmen@slvement in the
wastewater cleanup and the prevention of acciderdting to wastewater in the state of
Massachusetts. Mainly, we determined what is bdorge to remove Worcester County
from its abysmal standing in the US PIRG reportl@number of NPDES permit

violations (Leavitt 2006). An initial aspect ofglproject was going to be an



investigation into the private sector; howevereafiome preliminary data collection we
realized that the focus of this project was shiftsfightly. We had thought that our main
focus was going to be based around industrialifeesj however, we discovered that no
matter what the industries are pumping out of tfaatories, it is the municipal water
facility’s responsibility to make sure that the jputt into the community is within the
defined permitting levels. Certain Large Quantitgn@rators (LQG) industries have on-
site treatment facilities, such as Wyman Gordod, these facilities are subject to town
issued permits as well as federal issued NPDESitser&ince the driving force for our
project has been the USPIRG report “Troubled Waterisich lists Worcester County as
the second worst county in the nation with respethese permitting levels, it was clear
that we must also ferret out information from themcipal facilities.

The USPIRG report pertains to municipal wastemaeatment facilities.
Although it is industries that may be initially disarging the harmful contaminants to the
treatment plants, it is the responsibility of thater treatment plant to issue permits to the
industries according to what the facility can hanahd then discharge fully treated water.
The MassDEP and the EPA are charged with monitdhagnunicipal wastewater
treatment plants. We ultimately intended, in ffaper, to show that the government’s
involvement through these environmental agenciegcessary but difficult. The ever
diminishing budget for wastewater enforcement,ttnest, and restructuring makes for
one problem, the redundancies in-house reducingebplepower force behind these
enforcers is a second problem, and a third prohlederlies in the constant battle with

the federal government for policy issues.



LITERATURE REVIEW

Water is one of the most abundant resources oplémet; however, due to its
necessary involvement in industrial chemical preesscontamination of water is a
concern. As a result, strenuous industrial levetautions are used to make sure that the
hazardous water generated by certain chemicaliogads contained properly until it can
be cleaned and released into the environment.gdtaernment on both the state and
federal level has set up laws to ensure that thegutionary measures are adhered to.
Despite all of the safety measures and laws, hdrcofitaminants do penetrate the
environment. When this occurs, it is the respahssilof the industry to clean up the
toxins quickly and efficiently; however, it is tihesponsibility of government
organizations, such as the Massachusetts DeparthEntvironmental Protection
(MassDEP), to ensure that the most effective sit@ediation methods are utilized and in
a timely manner.

According to a recent national study, Worcesterr@pis among the top five
counties in the nation exceeding their clean watepermit limitations (Leavitt 2002).
The following sections will provide background infmation on the dangers of
contaminants, the laws that safeguard and provatelards for remediation of a
contaminated site, and how the specific governraganhcies handle these accidents.

Toxicity Analysis

It is evident that governments around the worldarsthnd the severity of
organics contamination in public waterways. Regergported by Chemical and
Engineering News (Tremblay 2005), the city of Harini China shut down its water

supply due to upstream contamination by a cherpieait. Analysis of the contamination



showed that the compounds benzene, nitrobenzetiagaand xylene all entered into
the sewer system. This problem can be seen aseseben the damaging aspects of
these compounds are analyzed even briefly. Bensemproven carcinogen in humans
(Material Safety and Data Sheet [MSDS] 2005). Nigozene is known to be toxic to the
blood, kidneys, liver, lungs, and mucous membramésimans (MSDS 2005). Aniline is
a proven carcinogen in animals (MSDS 2005). Xylisreso shown to be toxic in
humans in blood, in the liver, kidneys, and thevoas system (MSDS 2005). These
compounds are clearly problematic if introducea itte environment in excessive
guantities.

In 2004, in Dalton, GA, there was “a runaway cheahreaction and vapor cloud
release” of allyl alcohol and allyl chloride (HE4306). Signifying the severity of this
accident, 154 people needed to be decontamihb&suse of chemical exposure; allyl
alcohol is considered to be extremely hazardowsitir skin contact and inhalation
(MSDS 2005). Allyl chloride on the other hand ipraven carcinogen to animals (MSDS
2005).

One of the EPA’s largest budgeted funding goesatdwa/the Comprehensive
Environmental Response, Compensation, and LiaAkty(CERCLA), more commonly
known as the Superfund program. The Superfund areeexamples of severely
contaminated sites, one of which is the Fort Desttesin Devens, MA. This site had
been contaminated with Nitroaromatics, Volatile @ig Compounds (VOCs), and

Dibenzofurans among other things (Superfund 2006)

! Refer to MSDS for decontamination process
2 More information on the current status can be tban
http://cfpub.epa.gov/supercpad/cursites/csitinfo2itl=0100966




As of March 2006, Worcester County, Massachusedts kmown as one of the
top five counties in the nation with facilities eeding their Clean Water Act permit
limits for wastewater (Leavitt 2006). This problesrfurther evidenced when chemicals,
such as 1,1-dicholorethylene, one of the top fisganic industrial contaminants, are
shown to be released into the local bodies of watassDEP 2005). The MSDS for this
particular chemical shows that it is known to bederately toxic to aquatic life and
algae. In humans, this compound is known to cawgel@ spectrum of problems
including liver damage, kidney damage, or tumornsother chemical from this list that
has also appeared in Worcester accident repaatsimmilar compound, 1,2-trans-
dichloroethylene. This compound’s ecological eBecinlike the previous toxins, are
unknown; its human effects are not quite as sewvangsing symptoms such as vomiting
and drowsiness.

Other recent accidents show contamination of cbalsisuch as sodium
hypochlorite, better known as bleach (Coletta Faty,2006). Sodium hypochlorite is
known to be immediately dangerous, causing suctgshas lung damage and severe skin
burns. It is also known to be toxic to aquatic &fed animals. Bleach is listed as an
extremely hazardous substance in the community-tagknow section of the Code of
Federal Regulation (CFR).

Fecal coliform has been shown through the UnitiadieS Public Interest Research
Group (USPIRG) report to be one of the most abunplaliutants found in the
environment. Fecal coliform is a bacterium foundacal matter and human sewage.
This bacteria has many adverse health affectsdnaudiarrhea, the spread of disease,

cramps, hausea, and headaches (Drinking Water Qoraats, 2007).



Laws Regarding the Safety of the Environment aed?blic

On both the state and federal level, governmestititions have passed a plethora
of regulations to help ensure the safety of ourkivgy waterways. This legislation spans
from regulations on funding, to protocol for wastggr handling. To understand the
effectiveness of the government, one needs to statet the legislations that they
passed.
Federal Laws

To ensure the safety and health of the environraedtthe public, the
Environmental Protection Agency (EPA) proposesamidrces laws on a Federal level.
One of the laws passed in 1948 by the United Stggesrnment concerning the integrity
of the natural environment was the Federal Watduttan Control Act (FWPCA),
which empowers the EPA as its administrator. Tdushas been revised numerous times
in the past decades, with the last revisions ir220Dne of the primary goals of the
FWPCA is to preserve and protect the natural enmient from harmful pollutants. In
order to do this, the FWPCA states that there estontrol and regulation on the
amount of pollutants introduced into the environtreamd, in the case of contamination,
must plan “to prevent, reduce, and eliminate pahit(EPA 2002).

In order to establish programs for the treatméntaier pollution, the EPA is
responsible for conducting an investigation in caraion with other federal agencies,
the state water pollution control agency, and tiaistry involved (EPA 2002). The

investigation is necessary to determine how torobtite pollution at hand, what storage



is needed to contain the water pollution, and tleams to treat the pollution, along with
the economics of controlling the pollution.

The FWPCA also includes the names of pollutards dhe damaging to the
natural environment and the public’s safety. kesy important to know which organics
are harmful especially when surveying the localimmment for any pollutants. The
FWPCA states that the state water pollution corggancies must survey and examine
samples of water to ensure that there is littlemevidence of pollutants found (EPA
2002). This is required to allow the EPA to keepards of which bodies of water may
be polluted. The EPA is responsible for analyzimgpollution reports prepared by the
states. The states must complete this analysry 8uee years, along with obtaining
new scientific knowledge about the effects of pwliis on the environment.

Violations against EPA regulations are first death on a state level. One type
of violation is negligence by the parties involvedegligence can be defined as the
release of harmful contaminants due to human dowdrmot intentionally. For instance,
if toxic organics are discharged into the environtrtarough a pipe that was installed
incorrectly, then it is considered negligence. theo type of violation is a “knowing
violation,” which can be defined as introducingréul pollutants into the natural
environment when one knows it will have negativie@s on the surrounding areas. An
example of this type of violation would be a compémat intentionally dumps its

chemicals into nearby waterways.



Massachusetts’ State Laws

Along with following the laws set forth by the EPMassachusetts also creates
and enforces its own laws. One of the agenciesdau Massachusetts that monitors the
condition of the environment to ensure the saféty® natural environment and the
public is the Executive Office of Energy and Enwingental Affairs (EOEEA)
Representatives of the MassDEP, a subdivisioneoEQEA, are responsible for
“ensuring clean air and water, safe managemertlaf and hazardous wastes, timely
cleanup of hazardous waste sites and spills, angrésservation of wetlands and coastal
resources” (Coletta 2006).

To classify and ensure that waterways are beiaggpted from harmful
substances, Massachusetts put into effect the Bepar of Environmental Protection
law 310 CMR 9.00: Waterways (MassDEP 2000). Téws\Wwas enacted in order to
protect and encourage the public’s interest instage’s waterways, which include
tidelands and non-tidal rivers and streams, alortlg protecting the public health, safety,
and general welfare corresponding with these watgsvyfMassDEP 2000). To ensure
the safety of the waterways from an environmentdl gublic viewpoint, the project in

guestion must have the appropriate permits andde®to conduct activities.

Accidents
Federal and state legislatures have set forthf #ifie aforementioned regulations
to ensure the safety of the public, and the prmtedf the environment; however, the

reality of the situation is that contamination doesur. In the event that harmful organic

% During this project the Executive Office of Envirnental Affairs (EOEA) underwent an internal
restructuring and was renamed the Executive Offfdenergy and Environmental Affairs (EOEEA)
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contaminants enter the surrounding water, steps teelee taken to ensure the quick,
efficient removal of the pollutants.

Licensed site professionals (LSPs) are responfblaccessing the site for
contamination, what work is required to clean tite $p, and whether that work has
already been completed. The LSP profession wablestad to place more responsibility
for cleaning up sites on the private sector angrtwide the MassDEP extra personnel to
complete remediation of sites that have been bggkld for years. To become an LSP
one must have eight or more years of total prodesdiexperience, of which at least five
years must be experience relevant to the fieldadtessite cleanup (LSP 2003).

The MassDEP keeps a detailed record of the accidpntts. These reports are
maintained on the MassDEP website and are availalitee public online. The reports
on the online database go back only to 1993 burtefiled before are available for

download.
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METHODOLOGY

The goal of this project was to analyze the pnoisien Worcester County’s
industrial wastewater management systems. We éocos the fact that Worcester
County is among the top five counties in the natath major facilities violating their
Clean Water Act permits (Leavitt 2006). Specifigale investigated why Worcester
County is ranked so poorly in the nation, who feimed of the statistic, and what is
being done to remedy the looming problem.

To assess the alarmingly high ranking of WorceStamunty regarding Clean
Water Act exceedances we examined publicly avaledghorts and conducted personal
interviews. We focused on the raw data of the mspather than on conclusions. The
team also determined if the information was upatedand if the data was not up to date,
we ferreted out the most recent figures. Intergievere conducted with government
officials, private contractors involved with thespection process, and on-site company
administrators. These interviews were directedarol discovering the interviewee’s
awareness of the situation, and finding out whatisg done to change the current
protocol in response to this inadequacy.

Raw Data Collection

A large majority of the raw data came from goveemitrinstitutions, such as the
Environmental Protection Agency (EPA) and the Mebkaaetts Department of
Environmental protection (MassDEP), and from otirganizations such as the United
States Public Interest Research Group (USPIRG])s imformation can be considered

raw data because it is only the data without amgchksions. The data were gathered
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through a variety of publicly accessible databasekhelped to illustrate the severity of
the problem.
Interview$

Armed with the raw data, the team sought out @®@mals involved in all aspects
of wastewater treatment.

We interviewed Dave Messier, who is the safety astriator for WPI and is
responsible for ensuring the safe handling of clkatsiin all of the labs at WPI, and
properly removing toxic waste from campus in a samner. The goal of this interview
was to see how strict standards are towards aty @mthe private sector. We asked
guestions geared towards learning about the frexyueihMassDEP interactions and what
these communications are. We also inquired ali@uptotocol for obtaining permits
from the MassDEP and the standards to which thesaifs hold the university.

Previous research had shown that there had becidant on campus requiring
MassDEP action and that accident as well as winakt &f steps were taken to remediate
that problem, were discussed. Mr. Messier als@ gsva tour of the WPI pH stabilizing
facility, in the basement of Goddard Hall.

We spoke with Joel Loitherstein, a licensed sitdgssional (LSP) who also
owns his own environmental engineering firm. Theppse of speaking with Mr.
Loitherstein was to gain insight into how chemisplills are dealt with from a MassDEP
standpoint. The questions asked to Mr. Loithemst@re tailored towards finding out
firsthand how accidents and spills are remediatdgtie industrial sector and what the
LSP profession is. Specifically, we wanted to disr how the LSP profession, which is

a separate entity from the government, interactis thie MassDEP and the EPA.

4 For complete transcripts of the interviews, see Appendix A.
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Because the LSPs are the on-site authority on iclgarp industrial spills, we wanted to
discover how one becomes qualified to carry oufjdbe

Whilst interviewing Mr. Loitherstein we also spoke&h his wife, Massachusetts
State Senator, Karen Spilka. The purpose of spgakith Senator Spilka was to
determine if there were any current policy chaniggke State Senate that may affect
wastewater management issues. Before becomirageassnator, Mrs. Spilka worked as
a labor lawyer for Massachusetts Water Resourcéisodity (MWRA). Because of this
background, we knew that she would be an excelésdurce to ferret out the intriguing
policy issues involved with wastewater treatment.

For insight on the inner workings of the infrastiwre of the MassDEP, we
interviewed MassDEP official Paul Hogan. We desijguestions to obtain information
on how the MassDEP works with other organizatisnsh as the EPA, and related
personnel such as LSPs. It was brought to ountedgteupon arrival that Mr. Hogan in
particular deals with National Pollutant DischaEjenination System (NPDES) permits.
Specifically, Mr. Hogan deals with permitting cotidins, not the enforcement aspect.
With this new information, we geared questions tasdinding out how to obtain
permits and the conditions of operating with one.

We interviewed Damien Houlihan from the EPA Redlom Boston. He is the
team leader for the industrial permitting brancte #¢ked him many questions regarding
contingency plans for accidents and the abilitgperate without one. We also inquired
to the relationship between the MassDEP and the. BlRAther issue that we discussed

with Mr. Houlihan was combined sewer overflow (CSO)
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We held an impromptu interview with Brian Pitt aDdvid Pincumbe. Brian Pitt
is Damien Houlihan’s counterpart in the municipafrpitting department. David
Pincumbe works in the laboratory for the EPA. Wieedsthe same type of questions to
Mr. Pitt and Mr. Pincumbe as we did to Mr. Houlihdihis series of interviews
reinforced the idea that we needed to change ausfto municipal facilities.

Although we had shifted gears towards municipalitees, we still wanted to
interview someone from the industrial sector. Tdwson for this was that although the
municipal facilities are the ones that are excegtheir permit limits, we wanted to
investigate what the industrial sector is allowedischarge to the municipal facilities,
and if it was too much for the water treatment tddn handle. We interviewed Brian
Postale at Wyman Gordon. He is the principal emrrental engineer and oversees
around 30 facilities. We asked him a variety ofgjissms mostly pertaining to the
wastewater output of the Wyman Gordon facilitieaofher important line of questions
regarded contingency plans for accidents and pages at the Grafton facility. Mr.
Postale gave us a tour of the plant’s onsite wastwreatment plant to get a better
understanding of the wastewater that leaves th plad heads to the municipal facility.

After interviewing representatives from the MassDifid the EPA, we decided
that it would be beneficial to speak with a repreagve of the United States Geological
Survey (USGS). This organization is responsibtahe collection of raw data used for
reports made by the MassDEP and the EPA. We ntketMrn. Marc Zimmerman, a
hydrologist who deals with water analysis in Masssetts. We geared our questions

towards finding out what his job entails and hoe USGS interacts with the MassDEP
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and EPA. Mr. Zimmerman pointed out that the USGB4$a large library of data from
previous years on water quality in Massachusetts.

We interviewed George Harding, an enforcement efffor the EPA. All of our
guestions were extremely similar to those askdtdmther EPA officials. Mr. Harding
was the first enforcement official that we had nvégh so we focused our questions more
on the enforcement aspect of the EPA operationaddiition to the questions asked to
previous EPA officials, we also asked his opiniontlee MassDEP’s short-term
remediation process.

We tried extensively to reach someone at the Fitahlvastewater treatment
facilities, but to no avail. We sent many emaisde personal phone calls, and left
messages with several different people there b meturned our call. An interview
with a representative from this plant would haverbeery valuable to this report;
however, with no one speaking to us, it was an ssjiide task.

Publicly Accessible Reports

Triangulation is the application and combinatidrs@veral research
methodologies in the study of the same phenomehaangulation in Research 2007).
We used this technique to make sure that all ofrdormation from our interviews can
be considered accurate and to also make surehirat are no gaps in our research. We
sifted through documents at the USGS pertainingdter quality in Massachusetts. We
also obtained budget information from the statefedéral government environmental
branches to ascertain whether the budget has athanigeinflation and cost of living
increases. The third piece of the triangular purds documents published by the

organizations that the interviewees work for.
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RESULTS AND DISCUSSION
As we collected our data, three main themes begamerge. All three topics
can be labeled as problems with the environmemtdéption system. Our research has
shown that there are budgeting issues, persomedssand policy issues, all that need to
be addressed in order to improve the institutibas are charged with protecting our

environment.

Budget

Throughout the many interviews and the outsidears conducted, one
of the underlying themes was money. As always, difficult to discern between a lack
of funds and a poor organization of the budgetfithethe case of the Clean Water State
Revolving Fund (CWSRF), there is a clear decreasled amount of money since fiscal
year 2001. As seen in Figure 1 below, the amoumaiey allocated to the CWSRF has
been reduced by $662 million or nearly 50 percent.

The CWSRF provides low cost loans to the stateshasdeen cited by the EPA
as one of the most cost effective programs in gowent (EPA 2005). A cut in funding
on a federal level means a financial commitmennftbe states. States would have to
pay more money themselves for the same amount i because of the decrease in
funding from the federal government, which meary thave less money available for
other departments unless they are distributing muoeey to water treatment. Some
states have used the little money they do receitlemore efficiency and are also using
creative ways to generate the remainder of thefuequired. These stories are outlined
on the EPA website in an annual award known a®#r®rmance and Innovation in the

SRF Creating Environmental Success (PISCES) avie?d 2007).
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State Grants Summary Table
(In millions of dollars)

FY FY FY2007 FY2007 Committee v.

2001 | 2006| President | Committee FY2001
Clean Water 1350 887 688 688 -662
SFR
LWCF 90 28 0 0 -90
“Stateside”
North Am. 40 39 42 37 -3
Wetlands
Conservation
State Wildlife 75 67 75 50 -25
Grants
PILT 215 232 198 228 13
Landowner 0 24 24 15 15
Incentives
Total 1770 1277 1027 1018 -752

(-42%)

Figure 1: CWSRF Funding

Source: H.R. Rep. No 109-465, retrieved on Febr@idrn2007 from
http://frwebgate.access.gpo.gov/cgi-
bin/getdoc.cgi?dbname=109 cong_reports&docid=f&r4@9.pdf

Our interviews came to the same conclusion theetivas not enough money

being placed into the appropriate programs. Tluk & financial support has led some

programs to fail and others to not operate atekellof quality required. Damien

Houlihan (Nov 2006), the EPA team leader for indakpermitting, mentioned that
there is a large scale budgeting problem. He a&btkat it had been a long time since
anyone had been hired and not for lack of needoldeus that the budget is too small to
properly do anything about it and many people tatreer left through retirement or have

quit. Marc Zimmerman (Nov 2006), a hydrologist fbe USGS, also mentioned a cut in
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the staffing at the MassDEP. A cut in funding ie @WSRF may mean that there is a cut
in the funding given to organizations such as tles8DEP. Paul Hogan, a MassDEP
official who deals mostly with National Pollutantdoharge Elimination System
(NPDES) permits, said that there was a staffindplera within the is also a direct result
of the lack of funding given to the department @@aal Communication Nov, 2006).

Another result of the declining funds in the CWSRIhe inability for states to
afford massive restructuring of the facilities eviethey require such changes. The town
of Fitchburg, MA is one such site that has beemEneeding change. Their municipal
wastewater treatment site is long overdue for artaul but it will be a multimillion-
dollar project. The town also has a large quamtitpombined sewer overflows (CSOs).
A CSO is a pipe that was inserted into existingesesystems to account for any possible
overflows caused by the combined systems. Thénatigstablished sewer systems were
in place to carry storm water from drains. Whemning water and internal bathrooms
became a staple of every house, the pipes carogihngewage were tied into the storm
water sewers to save money. Normally, the pipasheadle the combined capacity of
water; however, in times of heavy rain the pipamoa handle the water traffic so the
CSOs were designed to carry this overflow safelptal bodies of water. This overflow
can carry a large amount of coliform and fecal evaduring extended period of time
with rainfall. CSOs are a large problem as theyary common and the old pipe
systems are extremely expensive and difficult faee.

It is difficult to determine the cause of suchualget cut of the CWSRF without
discussing the various political and governmentdicy issues. Representative David

Obey (D. WI) states in the House of RepresentaiRegsort 109-465 that “The overall
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lack of funds to address national needs is thetissult of a Republican fiscal plan for
2007 that values tax cuts for the most well offros@tical priorities like protecting the
environment” indicating that it is a partisan isgbeR. 109-465 2006).

Peoplepower

Tied in closely with the theme of budgeting issa#fscting the efficiency of
departments to protect the environment, is the éhefhipeoplepower. The subject of
peoplepower raises two issues that can hinderltiieyaof governmental institutions to
successfully execute its purposes, lack of emplayaed a difference in philosophy or
attitude that can lead to communication gaps betyw@eeven within, organizations.

The majority of data collected surrounding theidayd peoplepower is firsthand
accounts from the people that see the resultsabiptioblem everyday. All of the people
that we spoke with about peoplepower informed astiiere was a clear issue with a
lack of it. Mr. Damien Houlihan from the EPA statidnat the EPA has not hired anyone
in a very long time and not for lack of need. Hgcdssed with us the fact that people
have been leaving the EPA through either retirerneother reasons, and “there has
been no one hired to take their places” (Personatr@unication Nov, 2006). The
reason given for this anomaly was the lack of budgeng back to the earlier discussed
theme of lack of funds.

Mr. Houlihan was not the only one that mentionguablem with lack of
workers. Mr. Paul Hogan from the MassDEP also moaet that there was “absolutely a
manpower problem” (Personal communication Nov, 200¥e went on to say that due to
a lack of peoplepower, the workers that the MassBEIPEPA have are focused on high

risk and high volume generators. High volume gatogs are also known as large
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guantity generators (LQG). Because the MassDERUasa limited number of
inspectors, small quantity generators (SQG) cafogweery long periods of time without
an inspection.

Worcester Polytechnic Institute (WPI) is an SQGwit comes to wastewater
due to the small amounts of toxic chemicals thatused and discharged. We spoke to
WPI's health and safety officer Mr. Dave Messi&tr. Messier informed us that it had
been over ten years since the school had receivetspection from the MassDEP. This
did not mean that WPI does not communicate at i#iil the MassDEP, as it must file
yearly reports detailing the methods of wastewatanagement. Although SQGs do
have to submit annual reports, the fact that theegat get inspected regularly, if at all,
can open the door for small leaks or faulty equipie go unnoticed by government
officials, a point that was brought up by Mr. BriBostale, safety officer for Wyman
Gordon.

Mr. Postale is in charge of safety at Wyman Gorddmich is classified as a LQG
due to its use of large amounts of hydrofluoridanitheir etching process. Due to their
LQG status, Wyman Gordon must undergo yearly taeslinspections. Mr. Postale
agreed with everyone else we had spoken with #tete being a definite problem with
lack of peoplepower, and went even further to say the peoplepower that was
available was being misused to inspect comparkesiyman Gordon yearly, when
these yearly inspections always cleared with thedd&P, and places like WPI, and
other SQGs do not get inspected at all. The ndgaedsyearly inspections on LQGs is

not a focus of this paper so that opinion of Mrstate’s will not be explored or discussed
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further; however, it is important to note in thentext of this project that that opinion is
held of the MassDEP due to its lack of employees.

To see how the problem of peoplepower has evadved the years it is important
to investigate the LSP profession and its rolesiieguarding the environment. To learn
all we could about this we spoke with Mr. Joel beitstein. Mr. Loitherstein is not only
an LSP, but he helped to design the position. &denked that the entire LSP profession
was created due to the MassDEP having a huge pepde problem in the 1980s. This
problem caused a huge backlog of accident sitésthéd not be cleaned up because of
the lack of employees to sign off on steps in #raediation process. The LSPs were
created in 1990 to be able to handle accident aitdssign off on certain stages of the
clean up process without the MassDEP having tosaeeall of the decisions made. This
allowed the MassDEP to focus on inspections, pstraitforcement, and many other
stages of saving the environment without havingéory about accidents, thus fixing the
peoplepower problem at the time. All the whiles ttumber of accident sites that were
being processed increased.

In the many years that have passed since thedfittte LSP profession, the
number of sites that have been closed has risenatically as seen in Figure 2. This
figure shows the number of sites rise as the L®Repsion became proficient in the
1990s.

Even though the LSPs helped relieve some of theslaf the MassDEP, making
the workload smaller and the need for more workesse manageable, since that time
the peoplepower issue has once again shown itsb# & problem. Many people in

different sectors and departments have acknowlettgetick of peoplepower and how it
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is a problem. There is another problem involving people who work for all aspects of

the environmentally concerned organizations, argishan attitude problem.

Site Closures (excluding spills and 2-72 hour releases)
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Figure 2: Site closures over time
Source: MassDEP and BHWSCP. (June 1928F Program Evaluation Draft Generic
Environmental Impact RepoiRetrieved September 12006, from
http://mass.gov/dep/cleanup/priorities/geir.pdf
The issue of attitude was first brought to ourratte by Mr. Loitherstein. Mr.
Loitherstein stated that many LSPs feel like theystapegoats for the MassDEP. He
also mentioned that the LSP profession was an wigopne due to that. To investigate

whether the MassDEP did have a negative attitudeiggested we examined a MassDEP

internal report done in 1998 (MassDEP and BHWSC#8)L9This report outlined how
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effective the MassDEP thought the private sectamely the LSPs, were in helping
increase the quality of the environment. One paldr table in the document outlines the
opinion of several classes of people felt abouttBBs. The MassDEP gathered focus
groups of undisclosed numbers with representatrees the demographics in the table.

That table can be seen below, Figure 3.

Reasonable| Too conservative Careless Unsure
DEP Staff 46% 2% 47% 5%
LSPs 76% 11% 4% 9%
Consultants 68% 11% 3% 18%
Citizens 41% 15% 35% 8%
Health Agents 80% 4% 10% 6%
Lenders 87% 6% 0% 7%

Figure 3: How would you describe the standard aftoexercised by LSPs?

Source: MassDEP and BHWSCP. (June 1923F Program Evaluation Draft Generic
Environmental Impact RepoRetrieved September 12006, from
http://mass.gov/dep/cleanup/priorities/geir.pdf
The numbers support the claims of turbulence enMlassDEP and LSP

relationship, namely that 47% of MassDEP staffdelé LSPs are careless. Health

agents, who are the ones that determine healthyoamnvents feel that the LSPs are
doing a good job, as evident by the 80% who jutige iSPs as reasonable, the highest
ranking that was available.

These negative feelings between the LSPs and ME3¢lave escalated already
existing problems in communication. Mr. Loitherstaaformed us that most LSPs find
the Massachusetts Contingency Plan (MCP) very vagdeopen to interpretation.
Because this document is the guide for how LSPaldhwandle spill sites, LSPs are

forced to make many judgment calls on scene. fHsglts in the MassDEP second

guessing many LSP decisions, not only wasting ggapler in an already proven to be
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depleted core of workers, but also making LSPs onfigdable to make judgment calls,
thus causing them to be looking over their own $thens instead of trying to remediate
problems, lowering their efficiency.

Government Legislation

As previously discussed in this paper, we havabéished the issue of CSOs. The
Clean Water Act (CWA) addresses this issue spatlifin Section 221, which was
written initially to grant funds through fiscal ye2003. On January 8007, a bill was
introduced to the U.S. House of Representativesitend this document in Section 221.
Predominately the amendments replace ‘2003’ wi@li@ and reallocate the funds
through each fiscal year.

The funds allocated for the above-mentioned bithe into play whenever the
government has at least $1.35 billion allocatedierCWSRF. Immediately after this
aforementioned bill was brought before the House,Bénjamin Grumbles of the EPA
testified before the Subcommittee on Water Ressusod Environment Committee on
Transportation and Infrastructure at the U. S. ldaafsSRepresentatives. In his testimony,
on January 192007, Mr. Grumbles discussed and reinforced titessty of the
CWSREF. He established that the CWSREF is a largeesscand the Federal Governments
monitoring of water infrastructure needs is conielely working.

Throughout our research, it has been abundargr the problems associated
with combined sewer systems; however, the questiomsaised as to the importance in
the federal eye. Row 1 of the table in Appendixh@ves that since 2004 the amount of

money allocated for the CWSRF has not been sufficeeallow section 221 of the CWA

5 Section 221 and the recent proposed amendments can be viewed in Appendix D and E,
respectively. It should be noted that the amendments proposal, at the time of this documents
writing, is still in legal motion through the House of Representatives.
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to go into effect. Therefore, by these numberdederal grants have been issued towards
sewer overflow control. If members of federal adistiations such as Mr. Grumbles of
the EPA put so much faith behind the CWSRF, whi/tisat the funding for one of the
most pressing issues the CWSRF is designed toftund not being focused on?

Related to Mr. Grumbles’ testimony, in anothetitesny to the House
Subcommittee on Water Resources and the Environmedanuary 182007, by Ms.
Ellen Gilinsky of the Virginia Department of Envitmental Quality and of the
Association of State and Interstate Water Pollu@amtrol Administrators (ASIWPCA),
the CWSRF necessity is reinforced. Ms. Giliniskgstimony was a representation of
Virginia’'s success since the inception of the CWS&t more importantly shown in this
speech are the consequences of not funding the SR&se consequences include but
are not limited to economic impact, environmemabact, and a technological impact.
Ms. Gilinsky powerfully presented that the strat€pngress initially enacted, to
preserve and improve water quality, will be sewertgldermined by the reduction or
elimination of the CWSRF.

Collectively in our interviews, Mr. Brian Pitt ¢the EPA, Mr. Damien Houlihan
of the EPA, and Mr. Paul Hogan of the MassDEP, ledMeeen in agreement over the
costs to remediate municipal wastewater facilispies and specifically the costs needed
to upgrade CSO systems. Confirmed by their preahistversus the steady downfall of
the CWSRF monetary allocation, the consequencesianed by Ms. Gilinsky can be

justified.

6 The consequences can be reviewed in Appendix F.
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RECOMMENDATIONS AND CONCLUSIONS

Through our research, we have discovered that taer many problems with the
wastewater management systems in Massachusett@f @eemain goals of this project
was to determine who was aware of the various problin the state and to see what was
being done to fix them. We learned that thereakear amount of work that needs to be
addressed but a dwindling budget and a lack oflppopver. The various environmental
institutions involved, the Massachusetts DepartnogéiEnvironmental Protection
(MassDEP) and the Environmental Protection Ageid3yA), are aware of the
infrastructure required to make these changesreutirsable to with their budget and
peoplepower situations. We have also determinedattteough no one was specifically
knowledgeable of the United States Public InteRestearch Group (USPIRG) report
“Troubled Waters”, everyone knew of the overridprgblem that the report describes.

One of the issues with the municipal facilitieshsir aging piping systems. The
problem that these pipes can cause sewer overflmugh an outdated piece of piping
known as a combined sewer overflow (CSO), whichdigsady been discussed in detalil.
There is simply not enough money or resources meige to repair these pipes in an
adequate amount of time. We suggest that a respeasgtt be conducted to further
explore the issues related to CSO systems andblioy gmplications.

Another interesting area of research that we sstgge future students revolves
around the LSP profession. As discussed earleet. 8Ps feel that they are scapegoats
for the MassDEP. Due to the vagueness of the Mhssatts Contingency Plan (MCP),

the LSPs are constantly second guessed leadirgsitation when necessary judgment
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calls arise. This breakdown in communication ressed people to walk away from
their jobs as LSPs, and has made the professigaenaral a very unpopular one. We feel
that an entire project can and should be doneviestigate these lapses in

communications and to suggest methods of improvemen
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APPENDIX A: INTERVIEWS
The group conducted many interviews to better tstdad the personnel

interactions between various organizations anddesegovernment. We also wanted to
see who was informed of the fact that WorcestemBois ranked second concerning
Clean Water Act permit exceedances according taitetd States Public Interest
Research Group (USPIRG) report entitled “Troubleat®ks”. We tried to reach every
group involved in the wastewater treatment probessvere unable to contact certain
officials. We first met with Mr. Dave Messier froorcester Polytechnic Institute
(WPI) because he works at the University to enthaehazardous material is being
safely taken care of before being dumped into th#ip sewer system. This level of
involvement would represent a small quantity getoergSQG) as places like WPI do not
produce enough hazardous waste for it to be coregidereal risk. We also met with Mr.
Brian Postale from Wyman Gordon to see the diffeeen the way that organizations
such as the MassDEP treat large quantity gener@dtQea).

From these interviews, we determined that we ne&mledeak with officials from
the main organizations dealing with environmentatgction in the state. First, we spoke
with Mr. Paul Hogan from the Massachusetts DepartraeEnvironmental Protection
(MassDEP) to gain his perspective on the wastevedigition in Massachusetts and
Worcester County specifically. We asked questidimiaithe way in which the SQGs and
LQGs are treated in comparison and learned valuafiemation about the state of
finances in the MassDEP. We also asked him abeut8PIRG report and any
reasoning behind the findings. We took this infation and spoke with Mr. Damien

Houlihan, Mr. Brian Pitt, and Mr. Dave Pincumbd,fedm the Environmental Protection
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Agency (EPA), who explained a likely reason for ¢it@nding in the USPIRG report. We
also gained a better understanding of financiabsibn at the EPA. We then decided to
meet with State Senator Karen Spilka to deternhieaelationship between the
MassDEP and the EPA and the state government.

In order to complete the chain of command, we edéd speak with someone
who writes the reports and someone who collectslét@. We spoke with Mr. Joel
Loitherstein, a licensed site professional (LSRPQnder to see how the data on-site is
collected and how the decisions are made regatdengleanup of hazardous sites. We
also wanted to determine his relationship as a neemibthe private sector with the
government officials from the MassDEP and the ERf#er speaking with Mr.
Loitherstein, we talked with Mr. Marc Zimmermanrndhe United States Geological
Survey (USGS) to see where the MassDEP and thedeP#heir empirical evidence for
the status of sites so they can gauge progredsearidanup. Mr. Zimmerman was also

helpful to explain the relationship his organizatitas with the MassDEP and the EPA.
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Mr. Joel Loitherstein, licensed site professional:

This interview was conducted on December 3, 200Rdvin Gagnon. Ryan
Keough took the minutes. Prior to this intervieve submitted the questions to Mr.
Loitherstein, as we did with all of our intervievgeeMr. Loitherstein came to the
interview with his answers already typed out urelh question that it refers to. The
entire transcript of what he typed is below.

1. What was the motivation to start the LSP program?

i. Move low priority sites through the system with@EP
involvement. At the time there were several thodssites
backlogged. In addition, DEP had to sign everlydfilading
before soil could be moved. Therefore, numerougpsdes at gas
stations.

b. What was done to remediate spills prior to this?

i. DEP involved in every site

2. What does one need to do to become a certified LSP?

i. Technical degree (even astronomy as long as tlaey the
scientific method) 8 years experience, 3 yeargsponsible
charge of hazardous waste sites

b. Test?

i. 150 questions, passing grade developed each tshiestgiven

il. Needs to pass whole thing, if one part of theisediled, so long
as a passing grade is achieved overall, LSP @atiibn still

granted.
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3. Inthe event of an accident, what is the protooca@edt an LSP? Who contacts
who?

i. MCP outlines all reporting guidelines

ii. 120 day

1. Potentially responsible party (PRP) or Responstalgy
(RP) found out through their LSP that a reportable
concentration exceeded
lii. 72 hour/2 hour
1. more serious- could have been a sudden releabewo t
probably contact an LSP. Find LSP through worchotith
or from LSP board. Unless an immenant hazard, the
reporting obligation is strictly with the RP
iv. 1 exceptior>in case of “eminent hazard” (as dictated by the MCP
LSP is responsible to report.
4. Who funds the LSP?

i. Typically the PRP or the RP. However, if conditionnd as a
result of a real estate transaction, the LSP ifl&éthby the
purchaser, especially if the RP is land poor, tt@sts are deducted
from sale price.

5. What are your day to day interactions with...
a. DEP?
i. Usually talk to somebody at the DEP once or twigeeak.

b. EPA?
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i. Rarely. EPA has declared MA a delegated stateatwe have
such a good program that the EPA allows dealing walitbut the
nastiest sites.

ii. One exception: the discharging into storm wateuireg permit
from EPA

. Do most LSPs do the job as a profession or do hlasg another job and perform

LSP duties as needed?

I. Most do it as a profession. There are so mangshyou have to
know that it takes up most of your time. Someelated expert
witness work.

. What is the typical duration of a cleanup?

I. 6 months to several years

. What is the most expensive project you have woddetb date?

i. Around 750,000

. Are there different qualifications for where an LiSRjoing to work?

i. No. This was discussed and it was decided thatheeald try it
out as a single qualification/ profession and $é&&ough natural
evolution, additional qualifications became necessas with
engineering — civil engineering was only a diffdération from
military engineers. Then there were mechanicahbal,

environmental, etc. as the professions became spa@alized.

10. Are there different classes of LSPs?

i. No, LSPs only sign reports that they feel qualifiedlo so.
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11.What do you know about Worcester County’s statu€lean Water Act Permit
violations?

i. ldon’t

12.Do you think enough is being done in MA to ensimetame cleanup of
accidents?
a. Funding?

i. Staff?

ii. Equipment? Yes, the state has hired several firms in differen
areas of the state to perform emergency respotiemsac DEP
personnel are always on call to respond to thededesureleases.
If an LSP is not involved, DEP will tell them how tind one or
possibly recommend one. There are some remerthad that have
them in-house or have close alliances with an Li&Pvall call
them in.

b. Communication?
i. Communication is good
c. Punishment?

i. Punishment is too easily doled out and too draconMany LSPs
have been second guessed by DEP and DEP decigeadidhe
something wrong. Then a complaint is filed witke tt5P board.
The board is made up of five LSPs and six non-LSR lay
people are not in the best position to judge LSRraly heavily

on the LSPs, some of whom have very limited expege The
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tendency of the board is to mete out very harshshament and it
is a process that can take several years to resolve
d. If there is a problem, what do you think needsd¢albne?

i. There needs to be an attitudinal change. LSPsoargtantly in
fear of losing their license. Engineers, psychiisg lawyers, etc.
have a much lower percentage of professionalshtae received
discipline, let alone have lost their license.03.0 percent of LSPs
have lost their license. | think the problem ishegt top. The
Commissioner of DEP and the Exec Director of LSBrideel its
part of their job description to punish LSPs.

13.We have noticed in our research that the EPA has betting back costs in
places like shutting down their libraries. Is #hany evidence of these cutbacks
that you see when it comes to remediation?

i. Most of the work | do involves DEP and their resms and

libraries, so I'm not aware of any

Aside from the above questions that, as mentioaddeg Mr. Loitherstein

provided us with the answers to prior to our adyuad¢ginning the interview, we also

discussed other issues related to the LSP profes$ite asked Mr. Loitherstein what the

process was to continue being an LSP. We were grorglif there was a license
renewal process or what the qualifications wenetoain certified. We were informed
that there is a continuing education program icl@quiring the LSPs to continue

taking classes to remain certified.
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We also asked Mr. Loitherstein what kind of helpréhwas for LSPs out in the
field. He told us about the Massachusetts Contiog®lan (MCP) hotline. This
relatively new entity was a phone number that L&Rdd call when they were having a
hard time trying to put the vague MCP to use inrtied world, which according to Mr.
Loitherstein, happens quite often. Mr. Loithenstld us that that too often the LSP on
site at a chemical spill is forced to make a judgh@all on what action should be taken
due to the nature of the MCP. He felt that betbeehotline was put in place the LSP
had absolutely no council with any MassDEP offehen making the decisions. This
lack of communication caused the MassDEP to use$fs as scapegoats when
something went wrong, making the LSPs feel asafNMfassDEP was against them rather
then on their side to save the ecosystem.

Mr. Loitherstein continued his point by saying M2ag$ too often had their
priorities confused and instead of helping the L&Rset the job done being their first
priority, they instead focused on enforcing thesuhnd doling out punishment for bad
decisions in the field. This harsh criticism makes LSP profession a very unpopular
job. Mr. Loitherstein (Dec 2006) went so far as&y that “most LSPs would make a
living any other way if they could” due to the MBESP’s unreasonable enforcement
actions.

Karen Spilka, Massachusetts State Senator

This interview was conducted on December 3, 2G00BRyan Keough. Kevin
Gagnon took the minutes. The following is a sumnudiwhat was learned at that
interview.

What is the job description of a state senator?
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The state senator’s job includes everything thaieicessary to make their district
run, everything from pushing legislation through #tate senate to taking phone calls
from concerned citizens and dealing with potholes streetlights. It is the job of the
state senator to be the liaison between the pemgléhe government. In regards to the
MassDEP, the state senators can pass legislataffiects that branch of the
government, from budget to personnel. They als@ ltammittees that sit and determine
if the MassDEP is working up to state standardsveimether or not they are using the
allotted budget efficiently.

We also learned that the head of the MassDEP esanih a change in
governor. Since the governor has indeed changedgdihe writing of this project, many
things may be changing as we write this.

Mr. Dave Messier, Environmental and Occupationde8aManager

This interview was conducted on November 20, 200&yan Keough. Marshall
McGoff took the minutes. Prior to the meeting, weafled the questions to Mr. Messier
as we did with all of our interviews. The followingja series of questions and answers
that were asked during the interview as well ase¢hmot specifically presented
beforehand:

What is your position at WPI and what does it dftai

Mr. Messier answered that he is the Environmeardl Occupational Safety
Manager for WPI and is responsible for keepingcddmmpus up to code concerning the
new regulations passed by the government. We tsleedahim how he keeps in touch
with the new legislature. He mentioned several aesrof information such as the

campus consortium for environmental excellencetalttus the website where more
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information could be located was www.c2e2.org. e aaid there was a newsletter
called “Compliance Quarterly”, a safety bulletindaa nationwide campus safety website
www.cshema.org where he obtained all the infornmatieeded to stay informed. Mr.
Messier cited a recent change in policy with théERipping manifests and told us that
he had been informed well in advance of the chaiegause of his sources of
information and was able to make the appropriatagas.

What are your day-to-day interactions with the M¥SB and EPA?

Mr. Messier explained that there are no day-toidsgractions with the MassDEP
or the EPA. He went on to say that, the universéty not been inspected by the
MassDEP in recent history and there are no scheddugds. He said there was an
incident with an underground oil tank that had Eghkn 49 Institute Rd but it was
reported immediately. There had been soil contanoinand an LSP was contacted for
their expertise. The LSP helped the universityath& monitoring wells 12-15 feet deep
to ensure that the contamination was not moving. firral report of this accident was
submitted in the summer of 2006.

What is the protocol for WPI to obtain a permitttork with chemicals in a lab?

Mr. Messier said that WPI paid an annual fee betw&00 and $1000 to the state
to be allowed to store hazardous wastes. He erhglat us to the fact that WPI is
considered a SQG and can only store hazardous wasiée for 180 days. When asked
what was done with the waste after this periodmét he was very quick to respond and
quite knowledgeable on the locations of the wadigsosed by the university. Mr.

Messier informed us that a company called “TriuratgrEnvironmental” collects the
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wastes and transports them to a facility desigoeteal with it. He mentioned that the
waste solvents were incinerated, the oil was recyahd the mercury was land filled.

We also asked Mr. Messier about the permits femiéw laboratory building
“Gateway Park” and how they differed from renewapgermit for the current facilities.
He elaborated that WPI had submitted the requiegbpvork and April ¥ was the target
date for the site to be finished.

What is the process in the event of an accidepillis a lab?

Mr. Messier pointed us to the WPI hazardous wasteagement plan, which was
from the environmental and occupational safetysiid there was a contingency plan in
effect that the staff was supposed to be familiéin.wAlong with this question, we also
asked Mr. Messier was done to ensure that the wasteleaving the laboratories was
not contaminated. During our first meeting, he dingxplained that there was an acid-
base / pH filtering system that would adjust thetpkthe required levels for the county.
We asked what would happen if there was somethnoggvwith the machinery and he
explained during our tour of the facility that amet company was responsible for such
emergencies but he would be contacted by the WRidPas well. The entire treatment
facility is located underneath Goddard Hall on¥Bl campus.

When asked if this processing was enough to pthidywastewater Mr. Messier
explained that for a SQG such as WPI it was as masdhey could afford. The university
does not budget enough money to treat the wasteastauch as a larger facility would
have to. He also explained that remediation ofthstewater would only be necessary if
students or faculty were not following proper labgedures for disposal of hazardous

wastes or solvents.
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Mr. Paul Hogan, MassDEP official

This interview was conducted on December 4, 200Rdwin Gagnon. The
minutes were taken by Marshall McGoff. The questiasked to Mr. Hogan were sent
previously as they were with all of the interviewse following is a series of questions
and answers that were asked during the interviewedisas those not specifically
presented beforehand.

What is your job and what does it entail?

Mr. Hogan responded that his deals with the peimgiconditions and not with
compliance. He works with NPDES permits and issbhem jointly with the EPA region
1. Mr. Hogan also went on to say that, there ipmmacy in the state of Massachusetts
about those permits and therefore both the EPAlam#MassDEP have to sign off on
them. He explained the basic structure of the M&$5I that there are distinctly
different bureaus for the environmental divisiofs.referred to them as resource
protection, waste side cleanup, and waste prevertie also said that there were four
regional offices, the main office being in Bostt, with around 1000 employees in
total.

According to a recently released USPIRG report, 8&ster County is the second worst
county in the nation concerning major facilitieceading their clean water act permits.
Is there any reason for this poor ranking?

Mr. Hogan was very careful to answer this queséisnve had not previously sent
the report to him. We explained the basic detdith® report to him and tried to convey
as much information as we could. He understooghtbblems addressed in the report

and was very quick to respond about an individaakan Fitchburg, MA. He explained
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that the town of Fitchburg had two different mupadiwastewater treatment plants and
that each had been designed for a different purgde=westerly plant was mainly used
for the treatment of papermaking wastes in yeass$ Ipat the industries have left the area
and the plant is not operating at the maximum dapatall. The easterly plant was
mainly used for commercial and industrial wastes @mtinues to operate at a much
higher capacity than it should be for the age. Nbgan explained that the plant is 30
years old and the aging infrastructure desperateygls an upgrade. He also mentioned
that there was a problem with the sewer systertizaitithey were a combined system,
which means that if they overflow the untreatedtevaall flow into the river.

What is being done to remedy this problem?

Mr. Hogan first answered that the Fitchburg sae heen notified that they are in
violation and they are in the process of upgradeyy sewer systems. He also said that
the town will be upgrading their treatment plantael. The process is long and
expensive and it will be some time before any clkasguoticed. Mr. Hogan commented
that the transition will take 5-10 years and widkt $50 to $100 million. He said the main
reason it will take so long to build is the resturimg of the way in which towns receive
aid from the Clean Water State Revolving Fund (CWESRhe money used to be in the
form of grants but was changed to low interest$oan
What does it take to get a permit to work with hdpas wastes in Massachusetts?

Mr. Hogan enlightened us to the fact that theeerar required permits to use and
handle hazardous waste. He confirmed that thereonigsa required permit to store and
dispose of the wastes. We also asked about contgg#ans in regards to hazardous

wastes and he mentioned that it was the respoimgibilthe fire marshal to handle such
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things. He stated that there was education misgogt the spill prevention, control and
countermeasure (SPCC) program and EPA regulatiogerieral.
What is the relationship between the MassDEP aadEBA?

Mr. Hogan explained that in many cases, the EPA aoasidered the primary
organization and the MassDEP was the local reptasen. One example was the air
quality in the state. He said that the MassDEPthadEPA met regularly and had
guarterly meetings to discuss regional issues.|stesdated that the EPA will sometimes
check up on the inspections performed by the Magsi@Eensure the quality of the work
done. Mr. Hogan informed us that the EPA fundsMlassDEP mainly through Section
106 of the Clean Water Act (CWA).

Is there enough being done in Massachusetts cangemnastewater treatment and if not
why?

Mr. Hogan told us that there was “absolutely a poaver problem” in the state
regarding staffing at the MassDEP. He mentionedsthige of risk assessment in the
mindset of the workers at the MassDEP. They aremetested in investigating facilities
that have no history of accidents. He said thétdfe was no previous record of accidents
they would not bother unless they knew there waoblem beforehand. The MassDEP
was only going to be looking for worthwhile violatis so they could get as much money
from the fines as they could with the limited stéky had. He clarified that the
MassDEP would consider only immediate dangersgands to their size and location.
He commented that it would easier if industries enthee push for self-policing much like

dry cleaners are now.
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Damien Houlihan, Industrial Permitting Team Leadi@rthe EPA

This interview was conducted on December 5, 200Bdoyin Gagnon. Ryan
Keough took the minutes. Below is a summary ofitberview.

What is the relationship between the EPA and thedD&P?

Massachusetts is unique in that the MassDEP addr&i®on a non-delegated
system. This means that the two entities workttegran a partnership. They sign off on
most things together. This is different from mstsites. In states such as Connecticut,
the EPA acts as big brother to the MassDEP. Tdtigosallows the EPA to actually issue
permits though the MassDEP has to cosign them.

Because of this relationship, the MassDEP and ERAnaconstant
communications with each other. There are mamgththat the two groups do together.
These include issuing permits, checking on the i@sgyof permits, and certifying
locations to be able to use chemicals.

We have seen the fiscal reports stating expectatiom EPA has for the DEP, what
happens if the DEP does not meet expectations?

Nothing really happens when the MassDEP does eet the standards set forth
by the EPA. Since the EPA determines the MassDERiget, they can withhold grant
money, but it would have to be a extreme case gligence to do that. Mr. Houlihan
stated that he has never seen that severe an taitemagainst the MassDEP.

Do you feel that enough is being done in Mass.rdigg wastewater remediation,
accident prevention, and emergency response?

The best is being done with the resources thaEB® has to work with.

However, there is a huge manpower issue in botlEB¥% and the MassDEP.
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What is being done to remediate this problem?

There is not enough money in the budget to fixgtedlem, people are being let
go or retire and there is not enough money to oeplhem. The budget keeps getting cut
and the EPA and MassDEP is forced to try to makeyghmore efficient, but they are
really feeling the pinch.

According to a recently released USPIRG report, 8&ster County is ranked as the
second worst county in the nation with major féiei exceeding their Clean Water Act
permit allowances. Is this a pressing issue?

Mr. Houlihan had never heard of the report, andl i@t even heard that the
USPIRG did such a report. We explained the prewfiske report and summarized the
results of the report. He was surprised to heatr\tthorcester County had been ranked so
poorly. When we discussed with him what compoundscester County had the biggest
problems with, coliform and fecal matter, he toalck his comment about being
surprised and described for us the combined sewsflow (CSO) equipment problem.
The brunt of this issue we learned lies in the roipail facilities as they are the ones that
are permitted by the EPA in regards to coliform gewhl matter, so he referred us to two
of his colleagues, Brian Pitt, and Dave Pincumbat we spoke to that same day.

As a final note, we asked Mr. Houlihan how the Bl responded to the at the
time recent large-scale chemical spill in Danvétg explained that the EPA responded
as they do all major accidents with a team on tleas that day assessing the situation

and taking samples from the area.
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Brian Pitt, Municipal Team Leader, EPA
David Pincumbe, Water Quality Expert, EPA

This interview was conducted on December 5, 200Rdwvin Gagnon. Ryan
Keough took the minutes. After concluding the imiw with Damien Houlihan, he
excused himself to go find two of his colleagues thay have heard about the USPIRG
report and could answer some more of our questions.

When we summarized the data for Mr. Pitt and NincBmbe, they were quick to
address some points. One thing that they broughight away was that it was possible
that the numbers that were listed in the reporeviisted incorrectly, citing the incredibly
large percentage of lead in the water as beingnaepexample, as lead at those levels in
the water is fatal. They like Mr. Houlihan pointedthe problem of CSOs as huge
problems in the area when it rained heavily. ThehBurg water treatment facility we
were informed has the largest scale problems istidte due to its very old and
dilapidated infrastructure. Because of how badsgrstem in Fitchburg is, it was recently
issued many permits and was recently ordered tchauétheir entire combined sewer
system to alleviate the CSO problem.

Mr. Marc Zimmerman, a USGS official

This interview was conducted on December 7, 200Rdwin Gagnon. The
minutes were taken by Marshall McGoff. Prior to theeting, we emailed the questions
to Mr. Zimmerman as we did with all of our interwig. The following is a series of
guestions and answers that were asked during theview as well as those not
specifically presented beforehand:

What is your position and what does it entail?
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Mr. Zimmerman explained that his title is hydrakigand that he mainly monitors
fresh water, which is considered lakes, streant$ sarface water through specific
projects. The USGS is responsible for filing repagquested by the MassDEP or the
EPA. These organizations are the main supporteitseedf SGS through these types of
projects as there is no item line budget from thges He made it clear that his
department strictly gives the facts and makes teypnetations of the data.

Mr. Zimmerman described a few projects that the 8S@s currently involved
with around the state. In Ipswitch, MA, they arenparing the effects of having a green
roof versus having a standard roof. He mentiohatithe USGS rotates which river
basin it monitors every 5 years, which is unliken@ecticut that rotates every year. Their
work with the basins is related to designing opgifor water monitoring systems. He
described the Assabet basin and that it had 4 wagte treatment plants along it. He said
that the majority of the flow in the summer is froinese plants. The USGS monitors the
total max daily load, which is the amount of watkie river can handle per day, and has a
goal to reduce the amount of phosphorous by 20088y Theck the nutrients, the
phosphorous from sediments and aquatic plants bkssveonitor the headwater through
the wastewater plants to gauge the effectiveness.

What would you say is the average water qualitylassachusetts?

Mr. Zimmerman started first by saying that thexsimply too much waste to
handle. The wastewater treatment plants are toaraddcannot handle the massive influx
they are experiencing. He stated that there i€notigh being regulated and mentioned
pharmaceutical companies as a possible suspecisBlsuggested that more testing be

taken of samples. Still, he recalled that the Ch&ater Act (CWA) was a tremendous
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improvement and certainly brought more awarenessZihmerman also said that
people need to “bite the bullet and pay for whatharee to live” concerning taxes for
dams and bridges in the state.

How often are you in contact with employees from kassDEP or EPA?

Mr. Zimmerman restated that the MassDEP and the fizBvide the USGS with
funds through projects. He told us that meets WiéhMassDEP at the very least
guarterly to hear presentations and learn aboutduirojects. He stated that he meets
with officials from the EPA monthly to discuss shaports on their progress for the
month. When asked about the MassDEP'’s attituderttsMaSPs, Mr. Zimmerman said
that there are interpretation problems and no segendas. He also reminded us that the
USGS does not make recommendations and only protedata.

Brian Postale, Environmental Project Manager, Wyn&ordon

This interview was conducted on December 8, 200Rdwin Gagnon and
Marshall McGoff. Ryan Keough took the minutes.id&sfrom the interview, Mr.
Postale also gave us a tour of the facilities usdteat the wastewater that they sent to
the wastewater treatment facility. A summary @ itterview and tour follows.

What is your position at Wyman Gordon and what dbestail?

Mr. Postale is the environmental project manageall of Wyman Gordon. He
is responsible for overseeing all of the large-sgabjects for about 30 facilities
worldwide. Each facility has an environmental patjmanager to oversee the day-to-
day activities. Mr. Postale is only called in tanklle large-scale projects. The projects
can entail anything from accident cleanup to retioneof old wastewater treatment

systems to newer more efficient models. He desigmel oversaw the installation of all
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of the wastewater treatment measures in the Gréaftmmch, which is where we
interviewed him.
What are your interactions with the MassDEP and&ha?

Mr. Postale expressed concern over a bias thilthexisted in the MassDEP.
He stated that just because Wyman Gordon is an [tkEge was an unfair biased placed
on them. He said that they receive inspectionsyeyear from the MassDEP and the
inspections always go well, while places like WBVé& not been inspected in years,
simply because they are an SQG, despite the factitby may not pass inspection. He
noted the serious manpower issue at the MassDERBratetstands that they do not have
the staff to inspect everyone every year, but halat the MassDEP was not utilizing
the people that they do have effectively.

Mr. Postale also said that Wyman Gordon mainteamstant flowing
communications with the MassDEP and EPA, whichnscairement of the funding that
they receive.

Throughout our research, we came upon recent ataielports involving Wyman
Gordon. What was done to clean up these accidedtsvhat is being done to prevent
them from reoccurring?

Mr. Postale was quick to say that the accidenuiestion was a barrel of
hydrochloric acid (HCI) that had a leaky cap. L#sm a gallon was spilled and the
contingency plan for such a spill was immediatalyipto effect and the site was
remediated immediately.

On the subject of contingency plans, we askedPdstale how the Wyman

Gordon contingency plan is set up. He statedttteplan is different for every
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compound that could possibly be spilled from thaailities. He assured us that they had
one in line with the MCP guidelines.

We also learned from Mr. Postale that they are updemits from not only the
MassDEP and EPA, but also to the town of Graftou, the wastewater treatment plant
to which they pump their wastewater. No permit barless strict then any of the others,
but one can ask for more strict guidelines. Fetance, the water treatment facility
would prefer that some fluoride be left in the veagter, as they have to add it to the
water during a step of the treatment process. hewehe EPA has strict guidelines
limiting the amount of fluoride in the water, so W n Gordon must follow the stricter
code.

We concluded the interview with a tour of the faigs. Mr. Postale took us to
see the onsite water treatment plant. It is ia gt@nt that they remove fluoride from the
wastewater. Wyman Gordon is a metal etching compad uses as its main etching
solvent, hydrofluoric acid (HF). HF is a strongdaand needs to be removed from the
water before being sent to the offsite treatmeapl To do this Wyman Gordon runs a
simple co-precipitation reaction, in which HF iacted with aluminum fluoride, and the
fluoride precipitates out of solution. A polymerthen added, solidifying the fluoride.
The fluoride then is dried into cakes, and thedsthlioride polymer is stored in large bins
until it is collected and trucked off site.

George Harding, Enforcement Permitting Speciak$tA

This interview was conducted by Kevin Gagnon oddeber 19, 2006. Ryan

Keough took the minutes. For this interview, wegdre by asking Mr. Harding the same

guestions on how the EPA operates in conjunctidh the MassDEP. He gave the same
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answers as Mr. Houlihan did. This interview howewee sent Mr. Harding a copy of the
USPIRG report with the questions we intended tohask so he could speak to it
directly. The fact that we sent him the reporopto the interview made him the only
person that we spoke that had seen the report.follbeiing is a summary of the
information we received from him that differed fravir. Houlihan’s responses.

When we asked him about the USPIRG report, heteaidame thing that Mr.
Pincumbe said earlier about data clearly beingredtm incorrectly. We told him that
the data was taken straight from EPA databases@sdid that it was still a possibility
that it was entered into their computers wrong. al$e said that he did not see anywhere
in the report that mentioned whether the facilitrequestion were under enforcement
permits. He verified for us that all of the faitds were under long-term enforcement
plans.

We asked him what the long term enforcement pl&re. Long-term plans can
be any length of time over a year, depending orsitieein question. The MassDEP and
EPA work with the Responsible party (RP) or pothtiresponsible party (PRP) to
develop benchmarks that the facility has to meet tme. The EPA comes and checks
on them with the MassDEP over time to make surethi®y are meeting their deadlines.
However, during the beginning phases of the petint facilities would still be breaking
their original clean water act permit, making floe thany consecutive weeks over permit
levels. Mr. Harding also mentioned that a primeulprit of this was the Fitchburg

treatment facility.
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APPENDIX B: TOXIC SPILL REMEDIATION TECHNIQUES

Once an accident has occurred that leaks harmjahic contaminants into the
environment, an on-site remediation process mughbe order to ensure the spread of
pollution is minimized. In order to understand tegulations and standards the
government sets for the cleanup of an accidentaie must first understand the way in
which a site is cleaned.

When a site is deemed as contaminated, a few thieed to be defined for each
specific site. First of all, scientists need toedmine the size of the plume. The plume is
the area covered in contaminated material. The @iréhe plume is determined by the
rate of diffusion of a chemical, the density of 8wl being contaminated, and the time
since the spill occurred. There are also experiad@vays to determine the location of
the plume. Along with the plume, the depth of slggifer needs to be determined. The
aquifer is a layer of earth at some depth wheredirain becomes very conducive to
water absorption. This level is usually made ugilbfor porous clay. An aquifer may
also contain loose stone such as gravel. Theeagsithe main concern on most
remediation sites because of its working watemteia. Once the contaminants reach
the aquifer it is possible for some of the moraubtd ones to completely dissolve into
solution, making them no less deadly, but far ntbffecult to remove.

Once the plume and aquifer have been determingldneof action can be
decided upon. There are many different methodssimoving harmful organic
compounds from the area they have leeched intoeffactive remediation scheme may
involve many of the known methods to ensure propean up. These methods range

from simple methods, like restricting walls andriehgate systems designed to guide
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contaminated water away from important areas atodtreatment stations, to some
complex biological remediation techniques.
Vacuum Enhanced Recovery (VER)

The broad category of vacuum enhanced recovetgragsis a very common type
of remediation technique. This broad title dessibny cleaning process where a pump
is inserted underground into an aquifer to creatacaum and take in the organic
contaminants for treatment (Nyer 1985). These ouziely solely on the movement of
water or air to remove harmful compounds.

Pump and treat method

The most common and widespread used of all inrsiiediation methods is the
pump and treat method. This protocol involves send water pump into the soil of a
contaminated area and creates a vacuum undergrpumgbing the ground water through
the soil, into the pump, and to the surface ofsthié(Cherry and McKay 1989). The
water is then chemically or biologically treated ¥ehatever organic pollutants there
happen to be (EPA 1997). The water is then reaseleé back into the environment and
allowed to seep back into the soil. The biologmathemical processes used to destroy
the contaminants from the working ground watersarecific to present contaminants.

There are advantages and disadvantages to ugiqyithp and treat method. The
type of system needed to use for their remedigiroblem is often dictated by the
geology of the infected area (Nyer 1998). The pamgb treat system works best in an
area where the soil or rock in the aquifer to leawced is very loosely packed. The
tighter the soil is packed, the more difficultstfor the groundwater is to travel to the

pump, and the longer it takes to reach the treatceter. In one documented case
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study, the predicted time it would have taken &aolup the area by the pump and treat
method would have been twenty years (Nyer 1998helsystem is used in a lightly
packed soil system; however, it is extremely effegtbeing proven to only leave behind
organic contaminants that can be naturally brolemndin nature.

Air carrier treatment method.

The second type of treatment that falls undeMER classification is the air
carrier treatment system. In the pump and treaboae the groundwater is known as the
carrier for the organic contamination because fihigsically bringing the pollutants to
the pump. In air carrier treatment, air is presduhrough the soil towards an air pump
and the pump sucks up the air, and the organi@oanants with it (Nyer 1985). The
contaminants are then treated and the air useartp them is re-released back into the
environment.

As with the pump and treat method, the air catrisstment system has
advantages and disadvantages. This system canvwenyrkvell in tightly packed soil,
because air can get through the tight soil fast@n wvater. In the above-mentioned case
study that would have taken twenty years to rentbgecontaminants from the dirt, it
was estimated that using the air carrier metheild have taken two years. The
drawback to this system is that little or no wai@n be present in the soil, or else the
vacuum created with air underground will be ruin®&#cause of this, anytime the air
carrier system is implemented, the aquifer firg ttabe dewatered. Dewatering is
accomplished by placing a cap over the area toremsurainwater or surface water
leeches down into the area, and then a high-powereaum system is used to

completely dry the soil to the depth that is needed
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Biological Remediation Through In-Situ Reactive &on

Biological remediation is a category of remediatgystems that involve breaking
down the organic contaminants into harmless byptsdor things that are easier to
remove from soil using biochemical reactions (Ni@85).

The technique of in-situ reactive zones hingestarcepting the contaminants
rather then trying to guide them. In-situ reacze@es create conditions underground
where chemicals can be inserted to take care affadorganics. Two key words are
used to distinguish the goal of the reaction ted@ied out. A pollutant is either
transformed or immobilized. A transformation maukaen takes the harmful compound
and changes it into something that is not harnafuhe environment. Immobilization can
be characterized by changing a harmful contamittaatcompound that is much less
water soluble, thus making it easier to remove ftbensoil (Nyer 1998).

The actual method of biological remediation iscsjieto exactly what kinds of
contaminants are found in a particular aquifereréhare many advantages to using a
bioremediation system over a VER system. The eqgeiy used in bioremediation is
generally quite a bit cheaper and smaller than us®ER. The smaller size means that
normal site operations at a given company can goatwith very little spatial hindrance.
Another environmental advantage to this methotas most of the chemical reactions
carried out in bioremediation help the environmeaturally break down the pollutants so
that the byproducts are often helpful to the surding area.

There are also disadvantages to this technigeeadsse this remediation method

relies on the chemical spilled, customized processed to be designed for every spill.
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Air Sparging

Air sparging is a unique method that uses air @s@aminant carrier to remove
harmful toxins from soil. A high-pressured streafrair is sent down into the soil,
infiltrating the aquifer and stripping the contaiams from the soil and water particles.
The stripping process makes the organic toxins ngaoda phase change in which they are
moved from liquid or solid to the vapor state. ©mtthe vapor state the contaminants
are taken out of the soil in the same way thafdheed oxygen leaves the soil, and is
carried off harmlessly through the air. In theectsat these chemicals are also harmful if
inhaled, the air coming out of the ground must befied.

Though the method described above seems likecaadible breakthrough in
contamination removing, especially consideringgdpeed at which the process can be
carried out, it has drawbacks. First, the soilsitgrcannot be too high. If the soil is too
tightly packed, then the air stream will not beeatal penetrate to the desired depths.
Another disadvantage is that the soil must be cetalyl homogenous the entire way to
the point of pollution. If the air stream is goitigough low-density silt and hits a layer
of thick dense clay, the stream will react by starto flow laterally rather then vertically
as intended. This effect would spread the contanigfarther out instead of bringing
them to the surface. The ability to use this meétbisite remediation also revolves
around the ability of the pollutant to be stripgesim the soil and water. Every organic is
ranked on a scale based on their ability to bpsd out of soil and water. If the rating

is too high then the compound cannot be strippaa the ground in this method.

Phytoremediation
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Phytoremediation is a remediation process by wthiematural properties of
plants and trees are utilized to remove organimtofitom sites. In nature, trees and
plants use their root systems to take nutrientobtite soil and use them for metabolic
function and life processes. There are many diffeforms of phytoremediation that are
specific to the types of plants used and what kihcbntaminant needs to be removed.

Essential and non-essential material uptake.

Compounds, such as nitrates and ammonia, aredewadito be water
contaminants and hazardous to the health of huregxg® To plants; however, these
molecules are essential to survival (Nyer 1998a dpill of nitrates were to occur in a
given area, the planting of different types of plihe in that area would ensure that these
toxins would not only be cleaned up, but would asotribute to the environment.

Aside from substances needed for survival, sometplare known to absorb
material not at all essential to any of their fiieactions. Different species of plants are
able to take in different unimportant contaminantbe key to all uptake procedures in
plants is to make sure that the root system fockhéwer organism is being used makes
contact with the aquifer; otherwise, they will h@ able to absorb contaminants.

Bacterial Incubation in Root Systems

It has been discovered that the root systemsrtdingplants act as great
incubators for a variety of bacteria (Nyer 1998Yith this knowledge, it is possible to
grow bacteria that can digest organic pathogemasraot system of a tree, protected from
the toxins of the contaminants until the cellsfaily-grown. More important than
simply being used as a good place to grow pathegéing bacteria, plant roots provide a

perfect environment for most bacterial digesticactens to occur.
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Water pumping.

The structure of a tree trunk dictates its funceés the plant’s water pump,
assuring the entirety of the tree has plenty oewtt carry out life functions. This
similarity to a water pump can be used to givetanahalternative to the pump and treat
method of remediation discussed previously. Soe®stsuch as the weeping willow
have been measured to use and lose over 5000 gallevater in a summer day. This is
a much higher volume than simply using the pumptesat method alone. With this
large water pumping ability, contaminated water barabsorbed out of the aquifer along
with any soluble organic toxins.

Adsorption

The concept of adsorption is a simple one. Atsuize is designed with the
properties necessary to adsorb organic contamioantsf the ground water (Nyer 1998).
The substance is then simply removed, along witthalharmful toxins. The material
used to adsorb the contaminants is very compouacifegpand many different materials
can be used. Many organics can be absorbed thiamigtated carbon due to its high
surface area and ability to form bonds easilyaddition, clays can be treated to retain
any given organic material through chemical alteret. In recent years, many new
biosorbents have been developed including chengit@éting certain tree barks to

adsorb specific organic materials.
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APPENDIX C: FY 2007 PROPOSED FEDERAL APPROPRIATIGNMILLIONS)
January 31, 2007

FY 2004 FY2005 FY 2006 | FY2007 House/Senate Joint
Funding Funding Funding |President’'s Resolution 20

Budget
l. Infrastructure
Title VI CWSRF 1,350.00 1,100.00 887.00 687.60 3,68
Drinking Water SRF 850.00 850.00 837.00 841.50 B,
Grant Projects 428.1 408.93 281.00 40.70 -0-
Brownfields 93.50 89.00 88.70 89.10 89.10
Loans/Grants
Clean School Buses -0- 7.00 6.90 -0- -0-
Clean Diesel Grants -0- -0- -0- 49.50 49.50

II. Traditional Grants
& Performance [1,175.2] | [1,145.76] | [1,113.08] [1089.00] [1089.00]
Partnerships:

* Water Quality

* Section 106 200.40 210.00 216.1Y 221.70 221.70
* Section 319 NPS 238.50 209.00 204.28 194.00 am4.
* 104(b) Coop. 19.00 17.00 0- 0- 0-
Agreements
« Wetlands 15.00 15.00 15.77 16.80 16.80
e Targeted Watersheds 15.00 18.00 16.61 6.70 6.70
» Coastal Beach 10.00 10.00 9.85 9.9 9.9
Monitoring
* Wastewater Operatol
> -0- -0-
Training
* Homeland Security 5.00 5.00 4.83 5.00 5.00
« UlIC 11.00 10.78 10.84 10.90 10.90
* A State /Local 228.50 225.00 | 220.26]  185.24 185.20
Assistance
e Hazardous
Waste/RCRA 106.40 104.30 101.94 103.30 103.30
* Brownfields 50.00 50.00 49.26 49.50 49.50
» Underground Tanks 11.95 12.00 11.77 37.60 37.60
* Indian General 62.50 62.00 56.65 56.90 56.90
Assistance
* Information Exchange 5 o 19.50 19.71 14.90 14.90
Network
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1. Superfund 1265.00 | 1,247.00| 1231.00 1259.00 1259.00

Underground Storage

Tanks 76.00 69.00 72.00 73.00 73.00

IV. USEPA Internal 3.173.60 | 3,152.77 3166.68 3,186.31 3.186.31

Ops. (not covered above

OTHER:

USGS 938.00 94856 | 97065  950.97 950.92

*\Water 21571 | 211.20 211.76  204.05 204.05

USDA

*EQIP 96757 | 950.00 1017 1,000 1,000

*CRP 2.000.00 | 1.862.00 1987.00  2093.00 2093.00

*CSP 4143 | 202.41 250.00  342.00 342.00
Wetlands Reserve 208.97 | 267.00 250.000  403.00 403.00

Program

Source: Harkins, William (Personal CommunicatioepFuary 1, 2007)
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APPENDIX D: SECTION 221 OF THE FEDERAL CLEAN WATEROLLUTION
CONTROL ACT

Section 221 of the Clean Water Act (CWA) showsrttanetary allocations of the
Clean Water State Revolving Fund towards Sewer flaveControl. The issue of Sewer
Overflow Control relates to the issue describedunreport of Combined Sewer
Systems. This appendix allows for the convenierictkeoreader to compare Section 221
of the CWA with the newly proposed amendments shiowkppendix E.
SEC. 221. SEWER OVERFLOW CONTROL GRANTS.
(&) IN GENERAL.—In any fiscal year in which the Admstrator has available for
obligation at least $1,350,000,000 for the purpa$esection 601—
(1) the Administrator may make grants to Stategte purpose of providing
grants to a municipality or municipal entity foaphing, design, and construction
of treatment works to intercept, transport, contooltreat municipal combined
sewer overflows and sanitary sewer overflows; and
(2) subject to subsection (g), the Administratolymeake a direct grant to a
municipality or municipal entity for the purposessdribed in paragraph (1).
(b) PRIORITIZATION.—In selecting from among muniaifties applying for grants
under subsection (a), a State or the Administrsttail give priority to an applicant that—
() is a municipality that is a financially distsesl community under subsection
(©);
(2) has implemented or is complying with an impletaéion schedule for the
nine minimum controls specified in the CSO conpalicy referred to in section
402(g)(1) and has begun implementing a long-termionpal combined sewer

overflow control plan or a separate sanitary seaverflow control plan;
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(3) is requesting a grant for a project that isaddtate’s intended use plan
pursuant to section 606(c); or
(4) is an Alaska Native Village.
(c) FINANCIALLY DISTRESSED COMMUNITY.—
(1) DEFINITION.—In subsection (b), the term “finaally distressed
community” means a community that meets affordgbdriteria established by
the State in which the community is located, iffsadteria are developed after
public review and comment.
(2) CONSIDERATION OF IMPACT ON WATER AND SEWER RATE—In
determining if a community is a distressed commufat the purposes of
subsection (b), the State shall consider, amongy déictors, the extent to which
the rate of growth of a community’s tax base hanldastorically slow such that
implementing a plan described in subsection (bM@)ld result in a significant
increase in any water or sewer rate charged bgdhenunity’s publicly owned
wastewater treatment facility.
(3) INFORMATION TO ASSIST STATES.—The Administratoray publish
information to assist States in establishing atibitity criteria under paragraph
(1).
(d) COST-SHARING.—The Federal share of the costatiivities carried out using
mounts from a grant made under subsection (a) bhaibt less than 55 percent of the
cost. The non-Federal share of the cost may inciadeny amount, public and private
funds and in-kind services, and may include, ndtstanding section 603(h), financial

assistance, including loans, from a State watdufiah control revolving fund.
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(e) ADMINISTRATIVE REPORTING REQUIREMENTS.—If a ppect receives grant
assistance under subsection (a) and loan assidtant@ State water pollution control
revolving fund and the loan assistance is for I'6gr@ or more of the cost of the project,
the project may be administered in accordance 8i#te water pollution control
revolving fund administrative reporting requirensefdr the purposes of streamlining
such requirements.
(f) AUTHORIZATION OF APPROPRIATIONS.—There is authized to be
appropriated to carry out this section $750,000fod@ach of fiscal years 2002 and
2003. Such sums shall remain available until expdnd
(g) ALLOCATION OF FUNDS.—
(1) FISCAL YEAR 2002.—Subject to subsection (hg #dministrator shall use
the amounts appropriated to carry out this sedtofiscal year 2002 for making
grants to municipalities and municipal entities ensubsection (a)(2), in
accordance with the criteria set forth in subsec(i).
(2) FISCAL YEAR 2003.—Subject to subsection (hg #dministrator shall use
the amounts appropriated to carry out this sedtiofiscal year 2003 as follows:
(A) Not to exceed $250,000,000 for making grantsitmicipalities and
municipal entities under subsection (a)(2), in adaace with the criteria
set forth in subsection (b).
(B) All remaining amounts for making grants to $satnder subsection
(a)(1), in accordance with a formula to be establisby the
Administrator, after providing notice and an oppaoirty for public

comment, that allocates to each State a propottigirae of such amounts
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based on the total needs of the State for municipalbined sewer
overflow controls and sanitary sewer overflow colgtidentified in the
most recent survey conducted pursuant to secti6(bjdL).
(h) ADMINISTRATIVE EXPENSES.—Of the amounts appri@ed to carry out this
section for each fiscal year—
(1) the Administrator may retain an amount notxoeed 1 percent for the
reasonable and necessary costs of administerisgéition; and
(2) the Administrator, or a State, may retain ammam not to exceed 4 percent of
any grant made to a municipality or municipal gntihder subsection (a), for the
reasonable and necessary costs of administeringy &me.
() REPORTS.—Not later than December 31, 2003, @ercbdically thereafter, the
Administrator shall transmit to Congress a reporttaining recommended funding levels
for grants under this section. The recommendedifign@vels shall be sufficient to
ensure the continued expeditious implementatiamaficipal combined sewer overflow
and sanitary sewer overflow controls nationwide.

(33 U.S.C. 1301)
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APPENDIX E: WATER QUALITY INVESTMENT ACT OF 2007

The following Amendment was proposed in JanuargGdf7. It is important to
note that during the time of this paper’s writitigis amendment was in motion through
the legislative system. The information presentethis amendment can be compared to

that in Section 221 of the CWA in Appendix D.

SECTION 1. SHORT TITLE.

This Act may be cited as the "Water Quality InvestimAct of 2007'.

SEC. 2. SEWER OVERFLOW CONTROL GRANTS.
Administrative Requirements- Section 221(e) offlederal Water Pollution Control
Act (33 U.S.C. 1301(e)) is amended to read asvalio
(e) Administrative Requirements- A project thataiges assistance under this section
shall be carried out subject to the same requirésresna project that receives
assistance from a State water pollution controbhaxg fund under title VI, except to
the extent that the Governor of the State in whiehproject is located determines
that a requirement of title VI is inconsistent wilte purposes of this section.'.
Authorization of Appropriations- The first senterafesection 221(f) of such Act (33
U.S.C. 1301(f)) is amended by striking “this saty50,000,000" and all that
follows through the period at the end and insertthgs section $250,000,000 for
fiscal year 2008, $350,000,000 for fiscal year 200,000,000 for fiscal year
2010, $550,000,000 for fiscal year 2011, $650,000f0r fiscal year 2012, and

$750,000,000 for fiscal year 2013'.
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Allocation of Funds- Section 221(g)(2) of such A28 U.S.C. 1301(g)) is amended
to read as follows:

(9) Allocation of Funds- Subject to subsection thg Administrator shall use the
amounts appropriated to carry out this sectiorfifmal year 2008 and each fiscal
year thereafter for making grants to municipaliaesl municipal entities under
subsection (a)(2), in accordance with the critseforth in subsection (b).".
Reports- The first sentence of section 221(i) ahséict (33 U.S.C. 1301(i)) is

amended by striking "2003"' and inserting '2010".
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APPENDIX F: TESTIMONY ON: REAUTHORIZATION OF THE CEAN WATER
STATE REVOLVING LOAN FUND

The following list of impacts is taken verbatinoin Ms. Ellen Gilinsky’s
Testimony on January 182007.

Impacts of Not Funding the CWSRF:

The Committee has asked Association of State aedsbate Water Pollution
Control Administrators (ASIWPCA) to speak to thepaats of not funding the program
in the future. There are many aspects to that.

» The Clean Water Act Tool Box: For each Federdlddost to the program, there is an
even greater amount in State contributions anddgesl funds that will be lost. No other
funding mechanism comes close to the CWSRF’s buyowger, in terms of meeting
infrastructure needs. To that extent, the tool élllost and is irreplaceable.

* Solving Problems: There will be diminished alyilib address existing and future water
quality problems because the fund is not large gh@nd would diminish over time.

» Diminished Water Quality: Water quality will beh\eersely affected. Good quality
waters will deteriorate as needs cannot be met.

 Impacts On The economy: There will be diminiskednomic growth. The
infrastructure will not be there to accommodatenid States have very limited ability to
allow such growth in impaired waters.

* Implementation: Clean Water Act implementatioti gliow down.

* Costs: Infrastructure costs will increase as seed met more slowly over time and

subsidized interest rates are not available.
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» Small towns: Smaller towns are of particular canc Frequently, they have
affordability problems and limited (or no) accesdtte bond market. States will be less
able to provide technical assistance to get nepdgdcts completed.

» Compliance: There will be increased non-compkaand more need to rely on
enforcement and penalties to motivate action.

* Collaborative Problem Solving: There will be legatershed initiatives to
collaboratively solve complex problems, becauseetiell be not funding for the 604(b)
set aside and there will be less CWSRF seed furidiggt stakeholder buy in to
implementing solutions.

* Partnership: Viewing such impacts in their enyir¢éhe partnership between Federal,
State and local governments, citizens and oth&ektdders would be subject to great
strain. Implementation of the Clean Water Act Wi much more difficult. A weakened

CWSRF undermines the carefully crafted strategygtess enacted.
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