
Management Issues 

Financing the Boston 
Harbor Project 

An aggressive financial program 
that includes a series of 
credit mechanisms to provide 
investor security is the key 
to financing such a massive 
engineering task. 

PAULE LEVY 

B oston Harbor and the major rivers lead
ing into it - the Charles, Mystic and 
Neponset -'- have been used for the 

disposal of sewage wastes for hundreds of 
years. Looking back to the colonial era, the 
historian Eliot Clarke observed:1 

The way in which sewers were built at this 
time was, apparently, this. When some energetic 
householder on any street decided that a sewer 
was needed there, he persuaded such of his neigh
bors as he could to join him in building a street 
drain. Having obtained permission to open the 
street or perhaps neglected this preliminary, they 
built such a structure as they thought necessary, 
on the shortest line to tide-water . ... 

[By the 1820s] the contents of the sewers were 
dammed back by the tide during the greater part 
of each twelve hours. To prevent the salt water 
flowing into them, many of them were provided 
with tide-gates, which closed as the sea rose, and 

excluded it. These tide-gates also shut in the 
sewage, which accumulated behind them along 
the whole length of the sewer, as in a cesspool; 
and, there being no current, deposits occurred. 
The sewers were, in general, inadequately venti
lated, and the rise of sewage in them compressed 
the foul air which they contained and tended to 
force it into the house connections . ... 

Although at about the time of low water the 
tide-gates opened and the sewage escaped, the 
latter almost immediately met the incoming tide, 
and was brought back by it, to form deposits upon 
the flats and shores about the city. . . . Under 
certain conditions of the atmosphere, especially 
on summer evenings, a well-defined sewage odor 
would extend over the whole South and West 
Ends of the city proper. 

A great leap forward was made in the late 
1880s when construction of a massive collec
tion and transport system began. Its purpose 
was simple: to take wastewater away from Bos
ton and the communities along the Charles and 
Mystic rivers out to Boston Harbor where it 
was thought that it would do no harm. From 
the time of its completion in 1904 until after 
World War II, the metropolitan area's wastewa
ter "treatment" system consisted of nothing 
more than this collection and transport system. 
Millions of gallons per day of untreated sewer
age were dumped into the harbor. 

The system was improved following the 
war. In 1952, a primary treatment plant was 
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built on Nut Island in Quincy to handle waste
water flows from the southern portion of the 
metropolitan area. In 1968, 1 another primary 
treatment plant was constructed on Deer Island 
near Winthrop to handle the northern system. 

· The Nut Island and Deer Island treatment 
plants were designed to treat average daily 
flows of 112 and 343 million gallons per day 
(mgd), respectively, and maximum peak flows 
of 280 and 848 mgd. 

Problems soon arose. The treatment plants 
at Nut and Deer islands were owned and oper
ated by the Metropolitan District Commission 
(MDC), a state agency subject to the budgetary · 
control of the state legislature. Also responsible 
for the metropolitan area parks, roadways, 
skating rinks and swimming pools, the MDC 
was never able to attract sufficient legislative 
interest in its non-park functions (i.e., the sewer 
works) to garner sufficient funds to maintain 
and upgrade the new sewage treatment plants. 
In short order, the new plants became old 
plants, subject to breakdowns, inadequate 
staffing, and poor performance. Plants that 
might have provided a reasonable level of 
treatment upon their construction were soon 
inadequate to handle even the initial flows for 
which they were designed because of this lack 
of financial and organizational support. 

The next major development was the pas
sage of the federal Clean Water Act in 1972. 
The act prescribed the use of secondary treat
ment for metropolitan areas such as Boston, 
unless a waiver of that requirement was 
granted by the U.S. Environmental Protection 
Agency (USEPA). The MDC applied for such 
a waiver, arguing that the benefits of secon
dary treatment were not worth its costs. Years 
of delay ensued, with inaction by the USEPA 
on the waiver request, a resubmittal by the 
state with more information, more inaction 
by the USEPA, and finally a denial of the 
wajver. In all, the waiver process lasted from 
1977 to 1984. 

Meanwhile, the lawsuits began. The city of 
Quincy sued the Commonwealth in 1982 for 
violations of state law with regard to wastewa
ter discharges into Quincy Bay. In 1983, the 
Conservation Law Foundation of New Eng
land started a federal court action againstthe 
Commonwealth for violating the Clean Water 
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Act, and the USEPA for not enforcing it. 
The federal case was held in abeyance while 

the state case proceeded. State Judge Paul Gar
rity, finding substantial violations of state law, 
ordered a moratorium on sewer hookups in the 
metropolitan area. He was immediately over
ruled by a higher state court, but his message 
scared the legislature enough that they created 
an independent authority- the Massachusetts 
Water Resources Authority (MWRA) - in De
cember 1984 with the right to issue revenue 
bonds and raise rates to secure those bonds. 
The MWRA was given the responsibility to take 
over the MDC sewer system and rebuild it. 

Shortly after the MWRAcame into being, the 
federal court case was revived under the juris
diction of U.S. District Court Judge A. David 
Mazzone. This time the USEPA was a plaintiff, 
rather than a defendant. The MWRA, as succes
sor-in-interest to the MDC, found itself faced 
"Yith a federal court order to carry out the pro
visions of the Clean Water Act. The parties and 
the court developed a detailed schedule in 1986 
with more than one hundred milestones over 
the next decade against which MWRA's com
pliance would be monitored monthly. Thus be
gan the Boston Harbor Project, a multi-billion 
dollar program that is one of the largest public 
works project conducted in New England. (See 
"The Boston Harbor Project: History & Plan
ning" on pages 11 to 32 for an extended discus
sion on the history of the project.) 

A New Authority 
With an Old Agenda 
The creation of a public authority to carry out 
a program that is deemed too technically or 
financially difficult for a "line" state agency is 
not unusual. What was unusual in this case was 
the extensive mandate presented to the 
MWRA. Not only was the agency faced with an 
extraordinary planning, design and construc
tion program for $3 billion (in 1985 dollars) in 
Boston Harbor-related facilities, it also faced an 
entire water and sewer system that had fallen 
into major disrepair. 

In the twenty years before the MWRA was 
created, the MDC was able to spend an average 
of only $11 million per year on capital improve
ments to the metropolitan water and sewer 
system. Given the $2 billion valuation of this 



system, this rate of spending translated into a 
replacement cycle of 200 years. One symptom 
of this underspending was that the average age 
of the MWRA's water and sewer pipes ex
ceeded 80 years, and some parts of the system 
were 140 years old. Another indicator was the 
fact that some 85 percent of the valves in the 
water system did not operate properly. 

A partial list of the "minor" projects facing 
the MWRAin 1985 is impressive and indicative 
of the overall disrepair of the system. Some of 
the projects that were waiting on the wastewa
ter side of the ledger included building: 

• A new 120-mgd East Boston sewage 
pumping station to replace the 1898-vin
tage steam-driven pumping station ($43.9 
million); 

• A new 93-mgd Charlestown pumping 
station to replace the 1895 pump station 
($23.2 million); 

• Combined sewer overflow screening and 
chlorination facilities in Dorchester, 
Somerville and East Boston ($14.4 mil
lion); 

• A 14-mile relief sewer system from Ded-
t 

ham to Framingham to end sewage over-
flows into the Charles River ($100 mil
lion); 

• A seven-mile relief sewer system from 
Milton to Walpole and Stoughton to end 
sewer overflows into the Neponset River 
($35.8 million); and, 

• A relief sewer system in Braintree and 
Weymouth to end overflows into streets 
and homes in those communities ($45.4 
million). 

On the clean water side of the business, the 
project list included the following: 

• Undertake a comprehensive leak detec
tion and repair program to end the waste 
of approximately 30 mgd of drinking 
water in over 6,000 miles of MWRA and 
municipal pipes ($2.2 million for leak de
tection alone); 

• Complete construction of a 4.5-mile water 
transmission line to serve Stoneham and 
Woburn ($11.4 million); 

• Replace the system's main chlorination 

facilities at Norumbega and Weston res
ervoirs ($3.5 million); 

• Replace water transmission facilities in 
Lynn, Chelsea, Revere, Malden and Med
ford ($36.9 million); 

• Rehabilitate portions of the low service 
system serving downtown Boston and 
surrounding areas ($10.1 million); and, 

• Rehabilitate the 1905 Spot Pond pumping 
station serving Woburn, Stoneham, Win
chester, Wakefield and Melrose ($20.5 
million). 

In short, by any measure, the MWRA was 
facing an immense engineering task when it 
was created. Equally important, though, were 
the financial and institutional tasks that the 
MWRA had to carry out to fulfill its statutory 
mission. 

The MDC, as a state agency, received exten
sive services from the state government. Per
sonnel administration, budget, affirmative ac
tion, procurement, legal and treasury functions 
were all carried out by other state agencies on 
behalf of the MDC. In contrast, the MWRAhad 
none of these support services when it was 
created. Therefore, the agency had to under
take an intense effort to construct the support 
systems it needed just to carry out the admin
istrative functions associated with operating a 
major water and sewer utility. 

The big issue looming on the horizon, 
though, was financial. Although it was given 
the ability to sell revenue bonds to finance its 
projects, the MWRA had to establish an opera
tional and financial record as an independent 
agency before it could enter the revenue bond 
market. Fortunately, the state legislature had 
granted the MWRA a state guarantee on its 
borrowings for the first five years of its exist
ence. That five-year period provided the 
MWRA with its chance to develop a strong 
financial track record before entering the reve
nue bond market on its own credit. 

Entering the Revenue Bond Market 
Public authorities like the MWRA issue bonds 
to finance their capital improvements. The 
bonds represent contracts between the issuer 
and the lender, in which the former promises to 
pay back the principal amount borrowed, plus 
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interest, over the term of the indenture. Bond
holders demand security for this contract, and 
the level of security that an issuer is able to 
provide. determines its cost of capital in the 
bond market. Issuers that are considered less 
risky pay a lower interest rate than issuers who 
are considered more risky. 

The main issue facing the MWRA in issuing 
its bonds was to establish a favorable credit· 
rating so that its ratepayers would not pay a 
high risk premium during its extensive bor
rowing program. The multi-billion dollar capi
tal requirement of the MWRAmeant that every 
0.25 percent on its cost of borrowing was worth 
hundreds of millions of dollars to its ratepay
ers. Therefore, it had to demonstrate to poten
tial buyers that its bonds were secure. How
ever, the MWRA faced two major problems in 
establishing its credit in the period leading up 
to the first bond offering in 1990. One problem 
was inherent to its mission: raising rates. The 
other problem was not of its making: the col
lapse of the Commonwealth of Massachusetts' 
credit status. 

Rate Increases 
In 1985, water and sewer ratepayers paid an 
average of about $140 for service. In 1993, it was 
over $500 per year. That price tag is expected to 
reach $750 in current dollars by 1996 and $855 
in current dollars by the year 1998. Two-thirds 
of the capital costs creating these rate increases 
are determined by the court schedule, and the 
rest are caused by projects that have already 
been delayed by decades and are no· longer 
discretionary. 

Potential buyers of revenue bonds do not 
like to invest in agencies that are about to expe
rience large rate increases. Simply put, these 
buyers fear that customers will be unable to or 
will refuse to pay the rates and the succeeding 
revenue loss will cause a default on debt service 
payments. What, then, could the MWRA offer 
as security that it would continue to pay debt 
service in the face of a projected 600 percent rate 
increase? 

Fortunately for its ratepayers, the MWRA 
had a number of features to offer investors. The 
first was an extensive and well-conceived con
struction management program for its largest 
project, the Boston Harbor cleanup (see "Man-
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aging the Boston Harbor Project" on pages 67 
to 76). By using conservative cost estimates and 
aggressive cost controls, the agency was able to 
demonstrate to the financial marketplace that 
the chance of the program "getting out of con
trol" was remote. This assurance was especially 
important in light of the experience of the 1970s 
when electric utilities routinely re-estimated 
the costs of new power plant construction, 
causing shock waves in the financial markets 
with each increase. 

The second credit feature the MWRA could 
provide was included in its enabling statute. 
The MWRA had at its disposal a mechanism 
called a local aid intercept. This provision meant 
that if one of the communities in the MWRA 
water or sewer district failed to pay its whole
sale bill on time, the MWRA could intercept 
state local aid payments to that municipality to 
satisfy the town's obligation. In essence, the 
legislature had granted the MWRA the indirect 
right to use the taxing power of the Common
wealth of Massachusetts in support of its reve~ 
nue bond obligations. Since local aid payments 
far exceeded the water and sewer charges for 
all of the MWRA communities, the promise of 
access to this revenue source was a major credit 
enhancement. 

The Commonwealth's Problems 
But what good was the local aid intercept, 
asked some observers, if the Commonwealth of 
Massachusetts was financially unstable? The 
state might reduce or eliminate local aid, 
thereby removing the basis that would guaran
tee debt repayment. 

That such a question was being posed was 
an unfortunate sign of the times in the late 
1980s. The famed "Massachusetts Miracle" had 
collapsed by 1988. The Commonwealth, which 
had seen impressive economic growth for a 
number of years, had gotten used to. ever-in
creasing tax revenues from corporations and 
individuals. However, changes in the federal 
tax code reduced business taxes. This reduction 
was compounded when the economic reces
sion cut state sales and income tax revenues 
dramatically. The problem was also aggravated 
by a political deadlock, during which the Gov
ernor and the legislature were unable to resolve 
the Commonwealth's budget problems for 



over two years. The state's bond rating, which 
had been lifted to AA+ by Standard and Poor's 
during the boom, fell to BBB in December 1989, 
the second lowest rating in the country (see 
Table 1). 

Since the MWRA was preparing to go to the 
bond market in early 1990, it had to take dra
matic steps to secure its own standing in the 
marketplace. It had to demonstrate its own 
creditworthiness, notwithstanding the Com
monwealth's financial situation. 

Accordingly, the MWRA developed a series 
of credit mechanisms to provide security to its 
bondholders. Besides the usual rate covenant 
and bond coverage standards and beyond cash 
reserves for debt service, replacement and re
habilitation, and insurance, the MWRA created 
a new reserve called the Community Obliga
tion and Revenue Enhancement (CORE) fund. 

The CORE fund was designed as a financial 
and political tool. Designed to serve as a "self
insurance" policy in the event a community 
defaulted on its obligation to pay its bills to the 
MWRA, it consisted of an extra ten percent cash 
coverage over the regular 1.2 percent debt serv
ice coverage. In other words, even if there were 
no local aid intercept available for a particular 
community, the CORE fund would stand ready 
to cover that community's share of the 
MWRA's debt service costs. In that sense, the 
CORE fund was a financial mechanism. 

The CORE fund also served as a political 
mechanism. If there was a prospect of using the 
fund to cover a community's obligation, the 
MWRA would be immediately required to no
tify all the other communities in the district that 
they would be required to make up the with
drawal from the CORE fund during the suc
ceeding financial period. This procedure is 
somewhat analogous to the "step-up" provi
sion often found in revenue bond offerings of 
joint action agencies. Such a provision states 
that the members of a joint action agency are, 
in effect, jointly responsible for the financial 
obligations of that agency. If one member can
not meet its obligations, the other members 
must step up and make payments to cover the 
debt service of the defaulting member. 

Upon receiving this notification, officials 
from the communities receiving services 
would wonder why they would have to pay the 

TABLE 1 
Massachusetts'.Bond Rating 

As Granted by Standard and Poor's 

Pre-1988 
January 1988 
May 1989 
June 1989 
July 1989 
December 1 989 

Rating 

AA 
AA+ 
AA 
AA-
A 
BBB 

share of the defaulting community and would 
put pressure on that community or on the state 
legislature to make sure the community's bill 
was paid. 

The First Offering 
Armed with these tools, the MWRA spent 1989 
making final preparations to enter the revenue 
bond market. The first rewards of its effort were 
two very favorable bond ratings from Standard 
and Poor's as well as from Moody's. Among 
the factors cited by these rating agencies were 
the innovative credit supports created by the 
MWRA and its strong managerial controls. The 
combined A/ A-rating placed the MWRAin the 
right bracket to attract municipal bond inves
tors, but there was more to be done. 

Given the size of the MWRA's revenue bond 
program, it would have to sell its bonds in the 
national market, not just to investors in Massa
chusetts. To investors in Chicago, California, 
and elsewhere, the label "Massachusetts" on 
any bond issue was grounds to ignore that 
bond offering. Thus, the MWRAhad to conduct 
a major sales effort to explain that it was not the 
Commonwealth of Massachusetts and was a 
worthy credit in its own right. A series of "road 
shows" was scheduled for January 1990. 
MWRA officials held briefings with dozens of 
institutional investors in Chicago, Minneapo
lis, San Francisco, Los Angeles, Baltimore, 
Philadelphia and New York to explain the mer
its of the MWRA's credit plan. These briefings 
went well beyond the usual luncheons held for 
groups of potential investors. They included 
one-on-one sessions with the buyers and ana
lysts of the major institutional investors in the 
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country. During these one- to three-hour ses
sions, the investors could ask questions and 
otherwise probe the underlying credit strength 
of the MWRA offering. 

The results of all this work were known on 
January 23, 1990. The MWRA went to market 
with $824 million in bonds, one of the largest 
revenue bond offerings ever. Within five hours, 
all the bonds were sold. At an average interest 
rate of 7.66 percent, the MWRA saved $57 mil
lion in interest costs compared to what the 
Commonwealth of Massachusetts would have 
had to pay for a comparable offer at that time. 
Shortly thereafter, the Bond Buyer put two of the 
MWRA's bond maturities in its municipal bond 
index. Placement of the MWRA's bonds in this 
index was important because it granted the 
MWRA a degree of legitimacy in the municipal 
bond market. It established the agency as a part 
of a market indicator, along with many more 
established public agencies. In short, the 
MWRA had established its place in the market 
and could confidently proceed with its capital 
program knowing that its ratepayers were well 
protected from unnecessary financial penalties. 

In the succeeding months, the MWRA was 
able to build on this initial success in the bond 
market, issuing another $300 million in bonds 
in November 1991 and $717 million in March 
1992. Further, the agency was able to take ad
vantage of a general lowering in interest rates 
by issuing refunding bonds in December 1992 
($472 million) and then again in April 1993 
($501 million), followed by a subsequent issue 
of $72 million in June 1993 to repay the Com
monwealth some debt "inherited" from the 
MDC. Equally important, the bonds have 
traded well in the secondary market, providing 
a good level of liquidity to bondholders, a fur
ther aid to selling bonds in the future. 

Notwithstanding this success, the MWRA 
faces a number of challenges, mainly because 
of the level of rate increases it must implement 
to undo the state's underinvestment in the 
water and sewer system. Notwithstanding 
some recent political developments, federal 
and state governments are expected to contrib
ute only a small percentage of the total costs, so 
most of the costs of the Boston Harbor Project 
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will be borne by the ratepayers. Given the pro
jected rate increases and the constraints of bor
rowing money in the capital markets, the 
MWRA will need to carefully weigh the ex
pected benefits of various aspects of the 
cleanup program to give the highest priority to 
investments that yield the greatest water qual
ity improvements. Issues like the appropriate 
level of treatment of wet weather flows and the 
scale and scope of the combined sewer over
flow remediation program will need careful 
analysis. 

Conclusion 
The Boston Harbor Project comprises an im
pressive engineering task that must be sup
ported by an equally aggressive financing pro
gram. Given the high financial stakes, it is 
incumbent upon the MWRA to: 

• Use its statutory authority as thoroughly 
as possible to control the program's costs; 

• Make reasonable decisions about capital 
improvement priorities and scheduling; 
and, 

• Maintain a good credit standing in the 
municipal bond marketplace. 

A firm engineering, administrative and financial 
base has been established for the MWRA. The 
challenge will be to maintain all of these compo
nents during an extensive and inherently contro
versial capital improvement program. 

PAUL F. LEVY is a Visiting Lecturer 
in MIT's Department of Urban Stud
ies and Planning. He is a principal of 
The Conifer Group, which provides 
strategic planning and financial advi

sory services to environmental, energy, and infra
structure companies. He was Executive Director of 
the MWRA from 1987 to 1992. He holds under
graduate and graduate degrees in economics and 
planning from MIT. 

REFERENCE 

1. Clarke, E.C., Main Drainage Works of the City of 
Boston, Rockwell and Churchill, City Printers, Bos
ton, 1885, pp. 7, 12. 




