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To the Honorable Brendan T. Byrne, 
Governor of the State df New Jersey 

STATE ·OF .NEW JERSEY 
. DE·PARH.t:ENT OF ENVIRONMENTAL PROTECTION 

DAVID J. BA~OIN, COMMISSIONER 

P .. 0 .. BOX 1390 

TRENTON, N. J. 08625 

609-292-2885 

13etween Sunday, August 31 and Mo11day, Septemqer 8, 1975, the City 
of Trenton and adjacent portions of Ewing, Hamilton and Lawrence Townships. 
suffered an unparalleled failure of waterutility service. Cascading 
events, involving human error, equipment failure and design vulnerability 
knocked out Trenton's water f iitration plant on the Delaware River, the 
sole source of.supply for.the water utility system owned by the City of 
Trenton. Over two hundred thousand residents of the City and the adja-,-
cent Townships depend c:m that waterutilit:y. 

'l'he Trenton water utilftyhad.no interconnections with neighboring 
water systems. Members of volunteer and city fire companies valiantly 
laid down canvas hose interconnections.with nearby purveyors. Responding 
immediately to the Mayor of Trenton's request on September 2, you activated 
the full Givil Defense network •. State, county and local governments 
joined with the piJrveyors to augment the flow, replacing the hoses with 
emergency, above.;,.gro:und steel· pipelines stockpiled by. the federal. govern-
ment for civilian defense purposes. Emergency municipal proclamations 
drastically turtailed industrial an4 non-,-essential personal consumption. 

. . ·. - - . . . -

These efforts all helped stretch out the available water supplies, 
yet the Trenton reservoir 'ran dry. Pressure fell throughout most of the 
distribution pipeline network;. the flow of water to most faucets ceased. 
The. drought lasted several days for many customers at the higher ele~ 
vations of the service area. 

Restored pumping began Friday, September 5 and a.U customers had 
water again bySepternber 8. Until September 10, however, my Department 
continued .to direct residents to boil Or chemically treat water for 
personal use because of fear of contamination. 

Structural damage incapacitated half the filtration capacity until 
completion of repairs·on March 8, 1976. In the meantime, Trenton laid 
permanent, underground interconnections which could in the aggregate 
supply almost a quarter of Trenton's average daily needs in case of. 
another failure. Trenton also made other investments to improve plant 
reliability and. to perform needed maipteriance. 

Once SE!r\Tice had been restored; you .dirl:!cted me to investigate the· 
circumstances of and draw le~soris from th~·±renton water emergency. This 
emergency had unusual technical ramifications. I appointed a four-
mernber Board of Experts which carried :the burden of the· investigative 
efforts, and a six-member Advisory Panel which helped me review the 
Board's findings.. The Board. of Exper:ts' collective experience covers 



I 

I 
I 
I 

wate: and other utilil~y. operations' water :n~ineeri~'. publi:ly-owned 
and investor-owned ut[llity management, municipal administration, and 

I emergency operations· I The Advisory Panel provided perspectives in wa.ter 
utility engineering ahd management, automatic controls, law and public · 
utility regulation, utility economics. and political science. · ·. 

I 
The Board of Exp~rts undertook to determine the causes and conse-

quences of the water ~tility failure and offer their advice for improving 
the system and its operations so as to reduce the likelihood of another 

· failure. Specifically, my charge to the Board was: 
I 

I 

(1) determine the actual events, the causes and consequences of 
the emergency, and the actions taken in response to it; 

II . , . . . 

· (2) review the qesign of the plant, _the condition of the equip-
ment, and tHe recruitment, training and, experience of plant 

I personnel a9 all levels; · 
I . . 

(3) review the d
1

perating and financial records pertinent to the 
Trenton wate1r utility, including future capital projects, 
opera ting . ex~enses, pay scales, rates charged to cus tamers,. 
and budget Pflicies;. · . · · 

(4) review the oberating procedures of the Trenton water utility, 
including maintenance and replacement schedules, and planning· 
for emergenckes; . I . . . . . 

(5) review the Ofganization of the Trenton water utility as a 
municipal department in comparison to other possible forms of 
public utility organization; 

I 
. . I . . . · .. 

(6) draw conclustons and make recommendations with respect to all 
of the above I items, bearing in mind that I would particularly 
value views as to the appre>priate roles and responsibilities 
of state gov¥nment, the utility ownership, the system oper-
ator and the]local governments throughout the service area. 

The Board filed a unan~mous report, which I hereby trans~it together with 
the comments of the AdJ

1

isor.y Panel members and my own conclusions and 
recommendations. I 

1· 
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I 
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Dav·id J. Bardin · 
Commissioner 
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Introduction 

COMMISSIONER'S 
REPORT 

Urbanized and suburbanized life depends upon water 
utility service. Competent water utility management de-
livers adequate and reliable service, making reasonable 
provisions for emergencies. The Trenton water utility let 
its customers down. Trenton's water emergency endangered 
public health, disrupted the area economy and burdened the 
taxpayers. It need not have occurred. More important, 
decisive responses can reduce the risk of similar emer-
gencies in Trenton and elsewhere. 

What happened? 

A cascade of events triggered the failure of the 
Trenton water system on Labor Day Weekend, 1975. Inade-
quacies of personnel, system design and maintenance led to 
the failure of utility service and to problems in emergency 
response and in restoration of service. Trenton was slow to 
recognize the magnitude of the emergency and unprepared to 
marshall the technical and construction efforts needed to 
overcome it. 

The Trenton water system (like most surface.water 
systems) depends on a single source, the filtration plant. 
The utility had planned no emergency interconnections. The 
location, design and maintenance of pump control systems 
made the entire water supply needlessly vulnerable to 
operating personnel errors. It was a case of an accident 
just waiting to happen. 
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The Beginning of the Trenton Water Crisis 

On Sunday, August 31, 197 5, the mistaken turning. of the general supply valve (marked A) instead of the supply valve for pump 
number 4 (marked B) probably triggered cascading equipment failures which caused the Trenton Water Crisis. 
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The Pump Room 

The below-ground pump room encloses four high Jift pumps, their cone valves and their motors. In descending order are high 
lift pumps #4, #3, #2, #1. 

The arrows indicate: 
(A) General supply valve fot pumps #1, #.2,and #3 
(B) Supply valve for pump #4 only 
(C) 21/2 inch supply line for pumps #1, #2, #3 
(D) Typical cone valve 
(E) Typical high lift pump 
(F) Typical high lift pump motor . 
(G) Master supply valve for pumps #1, #2, #3 and #4 
(H) Ruptured floor 

With the cone valves only partially closed, water rushed back from the rtiservoir through the cone valves and pumps, turned. 
motors in reverse, filled the c:lear wells under the concrete floor; ruptured the floor and flooded the pump room to a height of 
12 feet. 

The picture was taken after flood waters were pumped out arid three of the.four motors were baked dry and replaced. 





Nearly Dry Reservoir,Wednesday, September 3, 1975 

While the high lift pumps were out of operation, the water level in the reservoir fell rapidly. Normally the reservoir would contain 
about 90 million gallons of water, which is approximately a three day supply. At the time of the failure, daily consumption was 
about 30 million gallons a day. 

Water Delivery by Truck 

Almost all customers lost service at some point during the crisis; residents at the highest elevations of the water delivery .system 
did not receive tap water for several days. Water had to be carted by truck throughout the service area, an operation coordinated 
by Civil Defense. During the crisis the mayors issued emergency orders restricting water to essential purposes. Still the water 
supply dwindled. 
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. FireTnick "Lifeline" Brigade 

'Four water emergency "lifeliries" were established by inoi:e than 150 volunteer and municipal fire companies, with. fire trucks.· 
spaced 7QO feet apart and pumping water at the rate of 1,000 gallon.s per minute. A 2Smile long series of trucks and hoses 
organized by Rudy Fuessel of the Slackwood Volunteer Fire Company connected the hydrants of Lawrence T9wnslup and 
Princeton via the Princeton Pike. However, the "lifeline operations" only provided a small fraction of the demand of the Ti:enton 

· System users. · · 

Gove~or Byrne lnspe~t~ Em1;Jrgency Pipeline 

· Immeqiatl,lly upon request of Trenton's ¥ayor, Governor Byrne or.der~d a State of Emerg1;Jncy on Sepfomber 2, 1975: On Wed• 
nesday; September. 3, he placed Commissioner Bardiri in charge of ernergeh~y water supply efforts. The Department of Environ-
mental Protection ordered all tap water to be·boiled or chemically treated and spearheaded the laying of emergency pipeline 
interconnections to repface the ftre· hoses and augmenithe water •Supply. ·· · , : . . · · · · .· · ·. · , 

0.:t~-', 







I 

lnst~lation of the ''Twin Pipeline" along Princeton Pike 
I 
! 

Around-the-clock, non-stop efforts from :rhursday, September 4 through Saturday, September 6, connected Trenton's system by 
several above-ground pipelines to the systems of Elizabethtown Water Company (Princeton), Garden State Water Company • 
(Hamilton Square), the City of Bordentoi,n and the City of Morrisville (Pennsylvania). These interconnections resulted from the 
coordinated efforts of the various units o( Civil Defense and Disaster Control, the State Departments of Transportation and 
Environmental Protection, the affected m:unicipalities, other water purveyors, and in cooperation with volunteers from all parts 
of New Jersey and Pennsylvania. · 

I 
I 

I 
Return of Water to the System 

After nine days (August 31 - September 8) f~tration plant pumps were back in operation and water was. being delivered through-
out the system. All structural damage was ndt repaired until March 8, 1976; full filtration plant capacity (essential for peak use 
in summer) was restored in April, 1976. 1

11 
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Why did it happen? 

The Trenton water utility has not employed adequate personnel, its 
governing body (mayor and council) has not involved itself sufficiently 
in water utility matters, and the revenue requirements have gone unmet. 
The Board. of Experts found insufficient training of operating personnel, 
an absence of emergency plans, a lack of proper maintenanceat the 
plant, insufficient funding for maintenance and training, .and a lack of 
understanding of the factors which are essential to the efficient and 
reliable operation of a water utility •. These factors include: 

(1) A governing body dedicated to the provision of high quality 
water service which uses sufficient oversight to achieve such 
service. 

(2) Personnel at all levels whq are experienced, properly trained, 
adequately paid, and selected for ability and knowledge. 

(3). A financial program and rate structure which provide the 
funds needed to operate and maintain the system properly and 

. to provide for extensions and renewals. 

The Trenton water utility is a distinct organizational unit within 
one of the City departments. It has no separate corporate structure 
with revenue raising powers of its own (either through taxation or 
through rate change). It does not even have direct access in practice 
to the nominal governing body, the City Council and the Mayor •. on the 
other hand, rate increases to out of town customers are subject to 
utility type regulation by the State Public Utilities Commission under 
the N.J.S,A, 40:62-85,l, ;rhe municipal political processes are indis-
pensible to proposing a rate increase but are powerless to impose such 
an increase. Moreover, neither the water utility unit nor its owner, 
the City of Trenton, has maintained staff or consultant capability to 
present a rate increase proposal for PUC assessment. 

The past unreadiness of TrentiSn to prosecute a rate increase 
proposal, in accordance with PUC standards, has exposed the water 
utility to financial constraints based on poorly informed bargaining 
between the owner, City of Trenton, whose residents consume about one-
half the water, and the thre.e other munidpalities served by the syst~m. 

Conclusions 

The Trenton experience demonstrates that at least one water utility 
in the State did not have an. adequate program fo.r assessing the reliability 
of its design, operations and maintenance nor did it recognize the risks 
of doing without emergency interconnections. Moreover, neither the 
State's .Division of Water Resources tn. DEP nor the State PUC has been· 
asslgned clear cut statutory, not to mention budgetary, responsibility 
for auditing the reliability ~f water supply systems in the State. 

The .state has not conducted .an effecUve prog.ram to persuade the 
utilities to interconnect to individual sources of supply of a utility 
or among several utilities, much less to compel them to do so. The 



State does not have a !current program to plan emergency interconnections. 
The new State Water Supply Master Plan proposal will include such planning 
to reduce risks in limti.ted source service areas. · It will also provide 
a basis for emergency,! contingency and conservation programs. 

i 

Above all, the ex~erience raises the question: How much relia-
biiity should the public -- residential and industrial water users 

I . . . . 
reasonably demand and be prepared to pay for? The public need not 
accept the risk of recitrring threats of loss of its.water supply. It is 

.a State responsiblity to recommend changes and oversee implementation of 
the recommendations an~ plans for the future. 

i 

I RECOMMENDATIONS 
I 

1. 
I Trenton Water System 
I 

(a) Governing Body 
I 

. The Trenton water !utility should be. governed so as to carry out the 
utility obligation to provide safe, adequate and reliable water service. 
The governing body sho~ld include persons skilled.in exercising financial 
and management respons:ilblity. The utility governing body should be 
separate from the elec~ed officials who serve the general needs of the 
community. 1j · 

The governing bodyl should set _policy. It should acquaint itself 
with the problems of Waiter supply operations including a careful review 
of the annual budget, ojperating results and system reliability. It · 
should demand f.rom the \chief water utility executive an accounti.ng for 
the adequacy of the facilities, their maintenance and operation. It 
should authorize and re}riew the recommendations of outside consultants 
to the water utility and should have the right to special consultant 
reports. I 

(b) Personnel Res~urces 

The Trenton water ~tility should have a full time chief executive 
accountable directly tol the appropriate governing body. The chief 
executive may be employed either by the water utility or by an outside 
finn retained to.managejthe water utility. 

The water utility !hould revise personnel practices for selection, 
training and supervisiott of technical and management personnel at all 
levels. A thorough manigement audit should guide the specific reforms. 

I . 

. . I 

In addition, the Trenton water utility should retain outside 
consulting services on 4 regular basis. Such consultants should peri-
odically a:sses.s operating and maintenance practices, personnel training, 
condition of. fa:cilities land plant design in light of. progress in water 
supply technology. In ~ddition, consultants should be available to 
solve special problems ~eyond the capability of permanent personnel. 

I 

I 

I 
I 
! 

I 
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(c) Facilities 

The Trenton water utility should comprehensively reassess the 
design of its facilities, including the adeqµacy of its present emer-
gency interconnections and the wisdom of a much larger permanent 
interconnection with Elizabethtown Water Company. 

Other recommendations of the Advisory Panel have been considered by 
the Trenton water utility and its consultants. With the exception of 
the suggestion .to provide an overflow from .the clear well which is·· 
considered impractical, work has beep. completed or is irt progress to " 
improve reliability of the system. 

(d) Water Utility Finance 

The Trenton water utility should prepare and publish annual and 
multi-year operating and capital budgets which reflect the full main-
tenance and replacement needs of the system and.allow for strengthening 
the system over a. reasonable period of time. The water utility should 
develop a rate structure that will. meet the foreseeable revenue re-. 
quirements. The full estimate of revenue requirements should be 
presented to the public and to any required regulatory body. The water 
utility should distribute determinations of the regulatory body, after 
adjudication or informal procedures, together with explanations under-
standable to the general public. 

(e) Water JJtility Organization 

The City of Trenton should immediately evaluate the organization 
and ownership of the water utility and would do well to consult the 
views of neighboring municipalities in the region. The final.form 
selected may involve an investor owned utility, a municipal authority, a 
county-regional authority or a multi-munic:ipal.authority. Since Trenton 
owns the facilities and bears present responsibility for their maintenance 
and operation, the .choice belongs legally to the City of Trenton unless 
the Legislature should withdraw the choice from it. 

The Trenton water utility should be organized as a distinct cor-
porate body with utility responsibility for water supply and the where-
withal to meet its revenue requirements. The utility should have accounting 
integrity and effective managerial responsibility. 

If the City wishes to retain ownership of the facilities, they will 
remain subject to PUC jurisdiction. · In that case, Trenton should 
assign utility responsibility to a municipal authority with the right to 
seek rate increases from the PUC on its own motion. The City may well 
wish to reserve the right to be consulted in 'the interest· of I.ts· resi-
dent-customers and to.offer similar consultation rights to the other 
municipalities in the service area. The City will similarly want to 
protect its ownership interests through control over appointments and 
t.enure to the municipal authority's governing board. 

If the City elects to Sell the water facilities to an investor-
owned utility, PUC rate regulation over all rates (in Trenton as·well as 
out of town) would follow to strike the reasonable·balance between ari 



interest in low rates 
adequa.te and reliable 

a~ the assurance 
serice. 

of ·necessary funds to ptovide 

If Trent.on and its njeighbo:rs wish to avoid the costs and delays of 
Public Utilities CommissiJon regulation, they may join to assign responsi-:- . 
bility for the water sysdem to a regionlll authority •. Such an authority . 
might be.an existing or~ew county agency, or a special agency of the · 
municipalities in the Serice area •.. · . . . . ·.· .. 

Whetlu~r Trenton ult1mately chooses. an investor owned. ut1hty, a 
..)county-regional authority! or a multi-municipal authority, the City . 
should take the interim s

1
tep of immediately crea.ting a separate Water 

Department within City go1Verrunent. A separate department could improve 
management: during the .per!iod of tiine it takes to establish the final choice. 

2. . Water Utilities. ---- Gbne~ally 

·· (a) Water utilities] should review the adequa.cy ~nd structural 
design of their systems;. ma:i,ntenance. programs, financial structures, 
management procedures and/ personnel .practices on .. a regular·basis. They 
should either maintain a specialized review-audit staff or employ 

.. I '. . .· . 
outside consultants for :ttat purpose. Audita should include: 

1. 

2. 

3. 

· .An assessmen,t of the design features of the facilities in 
. terms of effectti.veness, reliability, and obsolescence deter-
mined by age orl availability <of improved technology. · .··· . 

An evaluation ofoperations and maintenance practices, in-
cluding t:he trati.ning and supervision of operating personnel. 

. . . I • . .. 

A review.of theladequacy of the facilities replacement and 
rehabilitation programs, in relation to the suppo.rting finan-
cial program~ · I· 

Top manag.ement should review and act <upon such periodic analyses. 
! 

(b) Water utilitiesjshould develop and periodically review emer-
gency· response .plans to dfalwith water. supply .. crises.· They. shou+d 
evaluate the adequacy of interconnections and emergency storage •. In · 
case ofbreakde>wn of watet supply, tn.e utility should retain whatever 
outside technical and con~truction services are necessary·. to r.estore 
service and maintain e111ergency levels of supply. Water utilities should 
explore a pooling of resoirces amongst themselves or through a con-

.. t:ractiug agency to be pre~ared to handle emergency demands. There 
shoul.d b.e formal agr.eements to assure the availability of such pooling. · 

.. I .· • .· · ..... · . ·.· 
3. State· and Federal Regulatory Agencies 

PrimaryresponsibiliJy forreliability of water supply should 
continue to rest with thelwater utiliti~s rather than any regulatory 
agency.· Legislation and 4dequate budgets should provide for the£ollowing: 

(a) Regulation of wJter supply reliability should require regular 
. ass.essment reporting by e~ch utility on operating practices· and faci-
lities desi,;n, maintenancr rohabilitat!on and replacement, 

I · -20., 



(b) A state regulatory agency should periodically review actual 
conditions at each utility and should report publicly its conclusions 
and recommendations. 

(c) State or federal regulatory agencies should attempt to develop 
design criteria and guidelines for facilities, maintenance and operation, 
which incorporate the current state of technology. 

(d) A state regulatory agency .should require each water utility to 
prepare a five year program for rehabilitation and replacement. A state 
agency should periodically spell out a full assessment of the financial, 
budgetary and rate structure position of each water utility. 

(e) A state regulatory agency should be assigned responsibility to 
require needed interconnections and to prescribe fair terms and conditions 
in the absence of a needed .agreement among systems. 

David J. Bardin 
Commissioner 
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BOARD OF EXPERTS' REPORT 

Members of Board of Experts 

Samuel S. Baxter (Chairman) 

Present - Consultant 
Philadelphia, Pa. 

Formerly - Commissioner and Chief Engineer, Water Department 
of the City of Philadelphia 

- President, American Society of Civil Engineers 
- President, American Water Works Association 
- President, American Public Works Association 

Charles P. Cella 

Present - President, .Government Studies and Systems, Inc. 
(a subsidiary of Mathematica, Inc., Princeton, N.J.) 
Philadelphia, Pa. 

Formerly - Director, ·Research and Consulting Center 
Fels Institute of Local and State Government 
The Wharton School, University of Pennsylvania 

John G. Copley 

Present - Chairman, Chemung River Basin Comprehensive Water 
Resources Planning Board 
Elmira, New York 

Formerly - General Manager, Elmira Water Board 
Elmira, New York 
President, American Water Works Association 

David F. Hansen 

Present - President and Chief Executive Officer 
Pennsylvania Gas. and Water Company 
Wilkes Barre, Pa. 
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-SAMUEL S. BAXTER 
CONSULTING ENGINEER 

7C4"B C:ABTDR AVENU~ 
PHILADELPHIA, PA; 19149 

March 29, 1976 

· Hon. David J. Bardin -
-_ Commissioner - Dept. of Environmental Protection 

Labor· & Industry-Building 
john Fitch Plaza ' 
'l'renton; New.Jersey 08625 

. Dear Commis~ioner Bardin: 
. . . 

I am transmitting herewith the report of the ·Board of Experts . 
for the Investigation of_ the Trenton water Crisis which .you appointed 
to ·review matters related to the :inc;ident at the Trenton Water _Filtra-
tion Plant on August 31, 1975, such a review having been initial.ly -re-
quested by a resolut;i.on of the. New Jersey Assembly~ -

The Board held hearings ·on five days at which -testimony was-_ -
taken from a numl::>er o'!: persons. - It has met at Other times for dis:.,;; -
cuss ion and -review of the problem, -- and -has considered. the · matter 
through correspondence and telephone calls •. - It has J[i.et once· with -
the Advisory Panel which you appointed, and has considered the written 
comments from members of tliispanel, _who reviewed the first dra.ft_of 
our report._. 

' .. . ·- . . . 

When y~u:asked meto chair thi$ Board~ I accepted with the 
direct understanding that the work would not become a i•wi tch hunt!'. 
It was agreed tha:t· the work· would -e·ncompc1-·ss -not only ·the events of 
August ·31 and- the days immediate],y following, but that there would 
be·a reviewof t.he board and lohg range problems of water supply in 
the Trenton area. We hoped that there might emerge some valuable 
lessons for.other water utilities in New Jersey.f and even.throughout. 
the country . · · · -- ·. ·- · 

Wh,ile we believe that •We haye accompli~hed most of - the items -
included in you,.r charge to us, we did not delve deeply into the·· 
overall design of the or·igirial plant,· except as it o,irectly involved 
those facilities which were related.-to the trouble on Augus·t, 31. .- We __ 
felt that a complete study of the design of the plant, and the listing 
of shortco:mfngs, · wou)_d be _considered• by the consulting engineer who--_ --__ 
is supervising the expenditure of $!;!00,000 to correct problems in the· 
plant.. We subscr:i.be to the th6ugh1: that excellence in original de:;,, 
sign is the first step to avoid t:iouble, .and we have noted as one 
example of poor design, the discharge of overflow fr.om the wet well 
area to the pump room floor insteadof to an area outside the plant.-



We have expresse4 our opinion on the probable specific c6ndi~ 
tions and events which e~isted and occurred during a few minutes at 
approximately 9:50 a.m. dn August 31, 1975, and which led to a chain 
of events which affected l[all p. hases of comm. unit. y life in. the Trenton 
area for a week or more. • But having reviewed these conditions and 
events and expressed our !opinion about them, we have used our time 
and experience to delve ±nto the indirect but vital factors which 
were present, and the ca~ses thereof. In doing this, we have pointed 
some fingers, expressed our opinion on the operation and management 
of the Trenton water utillity ! and made some· recommendations for its 
future~ j . 

You have supporte~ us throughout this project, and we express 
01;1-r ~ha.nks a.nd ap. prE;c. iatien for.· this support,. a.nd esp.ec. i.· ally.' for your 
willingness to permit us 

1

~o have a free hand in our work. We note 
also, with appreciation, ~he assistance given to us by Messrs. Ricci 
and Galley of your department. . -_ · _ 

We-make special nbte of-the contribution to this project of 
Dennis J. Helms, Esq. whol was assigned to us as Counsel by agreement 
between you and the Attorney General. He has worked long·and assidu-
ously in obtaining documehts and other information, in examining 
witnesses who appeared before us, and in preparing the several drafts 
of this report. I 

- d - I · .- h . h . . 11 b l d The Boar as a gr<pup, or throug itsC airman, wi e g a 
to present the report publicly in any manner you suggest and to 
answer questions about out work. -

SSB:lea 
Encs. 

I__ Respectfully submitted, 
I 

BOARD OF EXPERTS FOR THE INVESTIGATION 
OF THE TRENTON WATER CRISIS 

Samuels. Baxter, Chairman 
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.. SUMMARY REPORT 
OF THE ·. BOARD OF EXPERTS 

ON THE TRENTON.WATER CRISIS 

. The immediate cause of the incident at ,the Trent~n Water Filtration 
Plant on August 31, 1975 was. the failure of the cone valves to operate · 
on certain of the high lift: pumps, after power to the pumps had been . ' 
turned off. The pumps are used to lift water to a reservoir, .and the 
failure of the cone valves to close,. after, the motors·. had ,stopped, 
resulted in a back flol<irfrom the reservoir, through the valves and 
pumps,. which resulted in the flooding of the pumping' station.·. The 
incident occurred during a routine operation .. to shut down two pump~ 
which were in operation, and substitute another pump. 

· 'l'he probable cause of_ the failure. of the cone· valves to .operate 
. (close) was the inadvertent: shutt:ing. off of flow. and .. pressure in the two 
and one-half inch hydraulic iine which operates the cone valves. · The 
poor arrangement of the interiocking ~ystem involving the hydraulic 
line, the valves on this line, the cone valves, the motors, and the 
controls, was an important contributing factor. · 

. . 

Indirect factors which were involved were insufficient training of 
op~~ators, absence of emergency.plans.,lack of proper maintenance at the 
plant, insufficient funds J:or.nudntenance,-anci training, and the lack of 
understanding at alLlevels of ·supervi.sion and management in the City of 
Trenton of the factors essential to the efficient operatioq, of a water 
utility. 

'· . . '. :. ·,. ·. . . 

Aith01,1gh there have been some recriminations about· the way· in which 
· the overall emergency was.· handled; it i:ippears that -there was satisfac"'.'. 
tory response, once the severity of the problem was·recognized,, by 
officials of the State, the City of Trenton, and the surrounding town-
ships. There was commendable response also by many private and semi-
public groups. The delay of more than 48 hours in declar:i,.ng a state.of 
emergency was_ an important shortcoming in.this work. 

Three factors which should be'present: in a well""'run water utility 
are: (1) Personnel at all levels. who are experienced,. properly trained, 
adequately paid, and selected for ability and knowledge; (2) A governing 
body or group which is dedicated .to the provision of high quality water 
service and uses sufficient oversight to guarantee such service; and (3} 
A financial program and rate structure which provide funds needed to 
properly operate and maintain the systl:!111, and provide for extensions and 
renewals. None Qf these factors was present at a satisfactory level. 

Since more than half of the customers of the Trenton Water Division 
are in the Townships of Lawrence, Ewing and Hamilton, more efficient 
mechanisms are needed for intercommunication on all matters pertaining 
to the Water Division, and especially in the matter of rates. There is 
evidence that: the amount of the last rate increase in i972 was arrived 
at by a negotiated reduction of the·actual amount needed, and as a 
result of political expediency. Officials and citizens are both respon-
sible for the present lack of understanding in the matter of rates and · 



I 
I 
I 

I . 
the relations of an adequate rate structure to the proper managementand 
operation of a water utility. 

. I . 
The provisdori of $800,000 by the City of Trenton, shortly after the 

incident, will finance the repalr of damaged facilities and provide some 
items of deferred maintknance.. This should minimize the possibility of 
a similar occurrence in I the near future, but it is not enough for the 
long pt11l. I 

. . . 1. . .. · . . . . ·. . . . 
·. The Board reconimends that the Water Division be immediately giv-en 

full status as a City D4partment, with special recognition of the fact 
that it is the one department of the City. which must operate with funds 
(rates) derived from it~ own services. ·. . . I 

I 
•· The Board reconnnends that further .study be given to the possibility 

of· an organiza.tional• st~ucture which would. use Qne. of the following 
plans: {1) A Commissiort, or Board within the Trentort City government. 
(2) An independent munidipal corporation or authority. (3) A joint 
municipal au,thority for 1

1
the City a,nd. the townships •. · .. (4) Sale to, or 

operation by, an invest9r-owned water utility. . 

. The,citizens of TrJntonand t:he townships in the service area must• 
make some hard choices. Ii These are: (1) Trenton and the townships can 
choose. to ke~p rates as ilow as possible, defer maintenance and renewals 

.to future generations, and accept service inadequacy, and potential· 
interruptions to service! •... (2) If .Trenton decides to improve the system 
now and pay for it, and fhe townships decide otherw~se, or if the oppo--
site occurs, there is bound to be legal a.rid political confrontation ·· 
which will delay action for a long time. (3} If both Trenton and the 
townships agree toprovitle adequate serv:i.ce.and pay for it now, recog-
nizing that this is needFd to improve the. economic base of the. area, . 
some method of joint confrol and/or ownership wf:11 be necessary. 

March 29, 1976 
I 

I 

l 
I 

I 

I 
J 
I 

I 
I 

I 
j 
I, 
I 

I 
I 

C 
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_ REPORT OF _ _ .-·• _ _ __ 
THE COMMISSIONER'S BOARD OF EXPERTS :To INVESTIGATE -_ 

-. TH.E TRENTON WATER CRISIS - - . 

, ,, · THE INCIDE,NT . -. . . . - . 

The Trenton· Wat~r C:t"isis began ~1th an incident which occurred on 
the morning -of·August -31, 1975i in the City's :filtratiot1 plant, -located 
in Trenton:itmnediately up river fr<>m, the Calhoun Street_Bridge between 

· Route 29 and the D.elaware· River-. _ This plant is p·art· of the Water· 
Division .of the City of- ,Trenton's Public Works Department. It has three 
low lift pt.uirps d:t'awing raw water from the ri:v'e:r which, after filtration 
and treatment, flows into clear wells which are connected by a conduit 
benea.th·the pump ropm floor. _Water from the clear.wells paSSE!S through 
this conduit and is puinpe9, by four high. lift pumps· into lines· which lead 
to a reservoir a11d to.the distribution system. The normal flow line ·on 
the resetvoi:r i:s 136 feet. above the pump room floor. , All se:ven· pumps .. --

-are. on th_e same pump room· fl()or - _- the·_ three -low:., lift pumps on the -river 
side of the .bui;lding, and the four high lift pumps on the street s:i,de of 

_ the building~ •. '.The p1.1mp room floor is lower than ground level on the 
s.treet side of the b1.1:i,lding. · ,Each high lift pump has a cone valve and ·a 
suction valve.·. These 'valves a.re hydra.ulically pressurized by·water from 
a 2 1 / 2 inch line. , On the s t_ree t side of the high lH t pumps·~ each has 
a 36 _ inch gate· yalve. In addition, there are two 48 inch gate· valves - . _ 
outside -the plant '.which,. when closed, isolate the plant from the res_ervoir. 
Water fro'm.the.clear:wells passes in sequence through the suction valve, 
the pump; the cpne valve, the 36 inchv'alve, the 48 inch outside.valve 
and thence to: the reservoir and distribution.system. ·Each suctfon.valve 
is operated by a six inch wrerich, which allows water from the 2- 1/2 inch 
line to actiyate -. the 111echanisril.. -Each cone .valve i!3 operated either by _ 
start-stop buttons on the valve or coincidentally by start..;;stop buttons 
for the ptnnp on the wall. lf .the cone valve button is pushed, it will. 
activate the· valve only,' without· affecting -the pump motor. 

. . . . 

The high lift -pumps -are numb-~red 1," · 2, 3 -and 4 and have rated 
capacities respectively 0£·12 million gallons per day. ("M.G.D."), 17_ 

.M.G.D., 23 M.G~D~ and 23 M~G;D. There -is e\Tidence that the pump$ did 
not produce their full rated capa-citie~. - · 

Under op~rating conditi_ons at the time "~f the incident, only __ two 
pumps were required to maintain appropriate operating levels.in the 
reservoir, and under some cond,itions only one high lift pump was 
required. :The operators on each shift made the decision as to which 
pumps were required to. be working· in ord,er to meet _operating conditions. 
Changes were,made frequently,' .and it was in the midst of-one of·•these 
changes on August 31, at 9:50a.ni. that the incident occurred which· 
precipitated. tile Trenton water crisis.· · 

Events of August 31, 1975 -----

The f'ollow:L11g individuals and their respective . f1.1nctions should be 
noted: 

. . . -

Joseph T Tuccillo, Jr. · Director of-, the Department of Public Works of 
which-the wJter Division is a part. 



I 

I 

I 

I 
I 

Lewis W. Klockner, Jr. I Superintendent and Chief Engineer of the Water 
\ Division of the Department of Public Works. 

E. C. Bushnell 

Ralph Coppola 

Richard Irven 

John Gilsdorf 

I 

I 

I 
I 

Superintendent of Filtration and Treatmerit at 
the Filtration Plant. 

i I Assistant Chief Pump Station: Operator 

I 
I Senio+ Pump Operator 
I 

[ Pump Operator. 
I 

1. At 0700 the m:1-dnight to eight shift changed from using No. 1 
· · and No. 4 higl lift pumps to using No. 1 and No. 2 high lift · 

pumps. 
II 

2, At 0715 Irvenlarid Gilsclorf arrived early for the eight to four 
shift, and wete told by.the shift operator on duty that the 
reservoir was 1

1
higher than it needed to be, considering the 

reduced demand of a holiday weekend. 

3. At 0930 Irvenland Gilsdorf decided to switch from No. 1 and 
No. 2 to No •. alone. The purpose was to r.educe pumpage from 
a rated 29 M.q.D. to 23 M.G.D. 

I 

4. At 0945 Gilsd9rf opened .the supply valve on 2 1./2 inch line to 
No. 4. I 

I 

5, At 0955 Gi:1sdo\rf · signaled to Irven that the change could be 
. made. Gilsdorf was on the pump room floor while Irven was on 

the balcony ov1erlooking the pump room floor. This was nonnal · 
operating procbdure since the main pump indicator and pump 
motor control kre located on this balcony. The cone valves, 

. I . . . .. 

howeve+, cannof be operated from this balcony. 
I 

(Hereafter time lapses are unclear,) 
I 

. . I . . .· . . . 

6, Gilsdorf pushe~ the wall stop button on No. 2 and watched the 
cone valve. (Apparently No. 4 was started at this time but 
there is conflicting testimony as to who started it.) 

. I 
I . . 7. No. 2. cone valve moved sluggishly to a one-half closed posi- . 

tion. I 
I 
I 

8. Gilsdorf Signaled to Irven who directed Gilsdorf to push the 
cone valve sto~ button on No, 2. 

I 
9. Gilsdorf pushed this. button and nothing happened. The cone 

valve remained \stuck at one-half closed position. 
I 

10. The timing meclfanism shut off No. 2 pump motor. 
I 

I 
11. Irven then dire!cted Gilsdorf to close the suction valve. 

I . 
12. Gilsdorf tried land failed. 

I · .. 

I 

I 
I 

I 



13. Water began to flow back through No. 2 pump into clear well. 

14. Irven telephoned for assistance and reached Coppola. 

15. Irven pushed the stop button on No. 1 cone valve in an effort 
to close this valve without shutting off the motor. He was 
also unsuccessful. 

16. Irven, now on the pump room floor, then tried to close the 
suction valve on No. 1. He was also unsuccessful. 

17. Ralph Coppola arrived. He noticed the high clear well. 

18. No. l motor stopped and water began running back through No. 1 
pump. 

19. No. 4 motor stopped. 

20. Irven attempted to restart No. 4. He was unsuccessful~ He 
found that cone valve would not open. (No explanation was 
dis_covered as to how it became closed.) 

21. Irven attempted to start No. 3. He was unsuccessful. 

22. Water began flooding 
overflow relief vent 
pump room by design. 
overflow discharge.· 

the pump room from the clear well 
that, unfortunately, discharged into the 
Considerable noise accompanied this · 

23. Other plant personnel arrived in answer to various calls. 
Plant electricity was disconnected both inside by Bushnell and 
outside by Public Service Electric and Gas. 

24. Bushnell attempted to close the 36 inch gate valves on the 
pump discharge header. He was unsuccessful, as too much time 
was required and the water ~as getting high. 

25. Klockner, after receiving notification at hotne, ordered crews 
out to close the two outside 48 inch valves, and he then 
proceeded to the plant.·· 

26. Sometime after 1300 hours one outside valve had been closed 
and the other had been partly closed. 

27. At some point the ceiling of the clear well conduit, which was 
also part of the floor of the pump room, ruptured. (This 
rupture was not discovered until morning of September 1, when 
firepumpers had reduced the water on the pump room floor from 
a maximum level of 12 feet down to about 1 1/2 ft.) 

28. Sometime in late afternoon the supply valve on the 2 1/2 inch 
line controlling the hydraulic pressure to the cone and suc-
tion valves on No. 1, No. 2 and No. 3 was found closed. 



I 

I 

I 
I 
I 

All of the occurrendeslisted above were obtained·from..testimony cif 
. persons appearing before [the Board. Much of this testimony ·was not 
clear and some was contr~dictory. As a result the Board could not 
accurately determine when: many of the actions took place~ 

I . 

The Boa.rd further noftea that none of the persons appearing before 
the Board was testifying ,under oath, and that all had previously tes-
tifi.ed at a hearing condu\cted by the City's Direc.tor of Public Works. 

I . 
c~ses I 

I 
It is possible that fhe faulty operation of the.cone valves resulted 

from a lack of proper maiµ.tenance, although there was testimony to the 
effect that the valves, while in poor condition,. s.hould have operated. 
upon the application of a¥equate pressure. . 

I .·. 
It. is possible that J.nsufficient .hydraulic pressure was exerted on 

the cone valves.from the·~ 1/2 inch line since one of the general.supply 
valves to the 2 I/2inch +fne was later dtscovered to have been closed. 
Testimony.also exists that this line may have been clogged and that all 
of the valves9n this 2 112 inch line leaked excessively. ·unfortunately, 
the accumulator, which waii the emergency backup pressure system for this 
line, had been outof senhce for several years. . . . · . . · · 

It is possible that Jne of the pumpoperators mistakenly closed the 
general supply valve gove11nirig the 2 1/2 ·inch. line .to high lift pumps 
No. I, No. 2 and No 1. 3. GNo. 4 had a separate supply valve). It is 
also possible that a thir~ valve controlling water to the entire supply 
line was closed. The general supply valve for No. I, No. 2 and No. 3, 

I . . . : . . . . . . . . . . . . . and the separate valve to No. 4 and the master supply valve to all four 
are relatively close togeJ

1

her. The operators on duty did not check any 
of these three supply val:v'ies. The .operators testified that they had 
been instructed never to t 1ouch these valves. 

I 
It is not possible fo\r.the Board to draw a firm conclusion as to 

the precise cause of the ipdi.certt. We nevertheless feel that it was 
more likely that the closu~e of the general supply valve to the 2 1/2 
inch supply lin.e governingll hydraulicpressure to the valves to high lift 
pumps No. 1, No. 2 and No. 1 3 was a more likely cause than the poor 
maintenance of the cone valves or the debris found in the screens of the I . . • . . 

2 1/2 inch lin.e. This clofure, when c~ombined with excessive leakage of· 
the cone valve cylinders afd the fact that all, the cone valves appear to 
have been partially open at one time, along this 2 1/2 inch I:i.ne, so . . . . . I . . . .·. . .. 
reduced the pressure that lhe valves·would·not operate. 

. I . . . . . . . . . . . . . . . . . 
The Board's preference for the closure theory is supported by the 

. ·. . .. . .. I . . ·... . . .... .·· . . . . ·.... . : ... 

fact that a. pu:mp phange wa~. made at 7 a.m .• that.same day without. inci-
dent. That. change reqt1ire4 an open Sl,lpply valve. I.n addition,. there is 
testimony to the eff:ec:i:: th~t the stature of the operator .opening the 
supply valve for No. 4 higH lift was such that he had to stand on the 

.· pump .to accomplish it and ~hat in. such a pqsition it would have been 
easier for him to.reach thdgeneral supply valve rather than the supply 
valve to No. 4 h:tgfrlift. INone .of these ya.Ives was equipped w:ith name 
plates indicating their fu,ctioh, or giving any operating instructions. 

\ -32-



A more .. indirec•t but important cause was the design flaws .in the 
cone valves. Each of these va.lves had a timing mechanism on the wall 
control (as opposed to the control located on the valve itsE!lf which 
had no such device). Thus, when the wall control was pushed to stop the 
motor, the mechanism wotild activate the cone valve to close.and then, 45 
to 80 seconds later, shut,e>ff the.motor regardless of whether the cone 
valve had actually closed. There was .some testimony that once the motor 
stopped the water flowed back too quickly, to restart the motor. There 

- was· also other testimony that it takes 2 minutes for flow back to occur. 
But it is not clear that this procedure was even attempted since, when . 
it occurred to the operators o~ duty to restart the motor, it was 
al.ready running in reverse and, therefore, impossible to.restart. 

Another indirect but essential factor in .causing this incident was 
the fact that the operators were so unqualified in either experience or 
training that they were.unable to cope with an emergency of this kind. 
l'his is·apparent be~ause. they.did not make an immediate effort to restart 

.the motor of No. 2 pump •. They did not check the supply valves to the 
_ 2 1/2 inch line to see if they were open. They did not realiz_e that 
tryi~g_to start No. 3 high lift pump while the others were running 
backward would make the situation worse and not act to low.er the high 

·· clear wells. They did not attempt to close the manual 36 inch safety 
valves on the pUIIlp discharge header whep. the cone and suction vaives 
would not function. 

For all of these reasons the Board concludes that·so many factors 
contributed to causing this incident that the selection of one as 
paramount would be more misleading than helpful.· Moreover, the Board 
concludes that no t~stimony received by it revealed activities of a 
criminal natµre •• 

Effects 

When.the water from .the ·reservoir flowed back into the plant, it 
ran back through the pumps,.spinning the motors in reverse, and then 
emptied into the conduit connecting the clear wells und_er- the pump room 
floor. ·. The clear weils filled rapidly and when they were full the water 
shot ot,1t. of the clear well overflow relief vent above. the conduit from. 
the clear well and began to flood the pump room floor. Thereafter, at 
an undetermined time, but presumably prior to the closure of the.two 
48" mains outside the plant, the pressure from t:he he.ad of the reservoir 
became too great and the escape thrc;,ugh-the clear well relief vent 
inadequate. At this point, the fourteen inch~ steel reinforced concrete 
slab on the pump room floor ruptured. Water ,from each of.the four 
750,000 gallon clear wells also escaped into the pump room floor.through 
this rupt:ure. 

Needless .to say, the flooding of the pump room., to a height at the 
worst part of the incident of some twelve feet, caused the motors to be 
soaked beyond on-site repair.· This meant that w~ile-the water was being 
pumped out by fire pumpers, riggers had to· be. brought in. _ When the 

. water was down low enough, ,about daylight on Monday, Sept~ber 1, the 
rigger began unbolting the. motors, lifting th.em off. the pump room floor, 
out to flat bed trucks for transportation to where they were baked in 
industrial ovens. One actually had to be rewound. 
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In the meantime, the City hired a consulting engineer from the firm 
of Buck, Seifert & Jostl1 to assist in restoring the plant to operation. 
Under bis direction, usii.ng fast drying, early strength concrete, the· 
plant personnel with thb aid of outside contractors succeeded in iso-
lating the half of the plant containing the ruptured section by Thursday, 
September 4. I 

I 
I . . . . ... While these repair$ were under way the City and surrounding. town-,. 

ships had to survive on I the water in the reservoir, and the five water 
towers. On the morning 11of the 31st, testimony indicates that the 
reservoir was "27 inches high". That meant it contained approximately 
ninety million gallons 6f water. Also, there were 5 million.additional 
gallons of water in the 11elevated tanks which are part of the reserve 
supply system. During the average day the. system's consumers will draw 

I off somewhere between 30 M.G.D. and 35 M. G.D. Therefore, at the time of 
the incident the reservJ supply system contained approximately 95milllon 
gallons or roughly thre~ days'· supply of water. All of this was not 
available to all parts qf the service area. 

. l 
In addition, some J;ater was being supplied to the system through 

interconnections, beginn:ing with the one, via firehoses, over the Calhoun 
Street bridge from MorriFville; Pennsylvania. This commenced on September 
2. All in all, nine int~rconnections were made and their maximum 
combined contribution wa~ between 12-15 M.G.D., or less than one half of 
what was required per da~. It should.be noted, however, that this new 
water could riot be pumpel:l .to all parts of the system. Of these inter-
connections, four were with private water companies and the other five 

I were relatively.low yield wells in public or private hands. Only one 
I . . . . . of the four water company sources went off the line on September 5. The 
I .. 

other three were used Uil'lf:il about 1730 hours on September 15, when the 
reservoir had been built l(p to approximately 78 million gallons. 

Simple mathematics dictate that a severe shortage resulted. While 
some areas of the central city which were low lying retained a trickle 
of water throughout the drisis, other areas, particularly in the town-
ships were bone dry for ds long as 72 to 96 hours •. · The Central Pumping 
System, located at•the r~servoir, which lifts water to higher servicE! 

· areas, shut down at aboutJ
1 

1100 hours cm September 3 and did not commence 
putnping·again until 0200 ~ours September 7. Consumers in the highest 
elevations did not receiv1e water until the early morning of September 8. 
In addition, businesses hiad to close as a result of the emergency procla-
mations issued on Tuesday\, September 2. Many of them did not reopen 
until the following Monday. 

I • . . 

State government actk.vities were also severely .,restrained durin~ 
this period.at an additiotial cost to the State. All in all, the mone-
tary losses, across the b~ard, have been variously estimated at between 
five and ten million dollars. 

I 

. . . I Along·with these bad I effects, the crisis provided some important, 
. . I . though costly, benefits t9 the system. It focused attention on the poor 

physical condition of .the]eq1:,1ipment in the filtration plant and the . 
central pumping station artd set in motion action: to relia'bilitate it. 
For example, it was disco~ered that the seals and rings on the pumps 

I 

I 
II 
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. . ·-- . . . . . 

_ were in bad condition since ,none of the-pumps appears to have been . --- .. -
reconditioned for· sixteen years. - .Simil~f problems were found to.:exist 
with valve cyl:inder1;1. · _ It is anticipated •tha-t a1t:of · these repairs will -
have been made by April 1, 1976. · · 

A~- a dire~t res~lt of thi.s crisis. :-'th~ City of Tr.eriton has pasi;ed 
two appropriation-ordinances~ . The first on September 18, t!HS authorized 
th~ use of $300,000 finaricedhy an Emergency Note _due December 31, 1976, 
and the second,ort.October·i, 1975,:authorized. the;is·su.ance-of bqn.ds or 
not~s in t:he amount- of $500,.000. In addit:i:;on, · some monies_ were still 
availabie· from the·Novetnber 21,-1974_ ~ond is.sue. __ ···, . ' . _• -__ -·-_ .· -· - - _ 

"The Board believes. that the ~~penditures of thes~ £~rids,· wfth the 
advice of the consulting engineers who·have been involved in thet:mier;.. 
gency repairs frrnnthe onset-of th¢ c,risis, will make'a:genuine improve"".' 
ni·~nt in the overall condi_tion of. th.e plant and reduce the likelihood of 
a p.lant a'nci system failure in ·the: immediate future. 

. . . 

~he Man~gemerit of the CriSis : 
. - - . . . . - : . 

Numerous· forces( wer~ . brou~ht;. to. bear on. this ·cri.sis ·'. -- There: were 
_ th~plant personnel.who, ledby Superintendent Klockrter,- rushed in about 
noon-or shortly before<on Sunday, the 31st, _and wbrked tirelessly 
thereafter. There were the voiunteer fireni.en who also arrived in late 

. morning of the ~a~e clay and continued ·putnping .until ·the plant was clear 
of water· a:nd whowE!re the first tp begin pumping fresh water back into 
the system i.n the small hours of Tuesday morning, September 2, and 
co_ntinued until they were no longer needed~·_ .There were ~he City off:i.."".' 

. cials led by :the Mayor and the Director of _Puo·lic Works whO were 
increasingly active on Monday, September l; _ de·cla.red a State o:f 
Emergency during the morning of September 2,.- and were on duty throu:ghout - --

. the crisis ... ,City and -County' Civil .Defense and Disas:ter Control pet:son-
nei plus countless voluriteers did-everything possibl"e to.pr.oyide assis-· 
ta.nee in maki:ng more·wat-er avai1ableand, in supporting those who did. 

< State officials eritered -the cris;is officially ori TuesdaY' at midday when 
··• the Governor:, _ at the request. of the· City, - declared.- a _State· of_· Emergency, 

thus making available State pers_onnel from gov¢rnment:a.1 departments arid 
.from the State's Civil Defense and Disaster Control apparatus. ·overall 
leadersh,ip was supplied by Commissioner Bafdin, of the State'$ Department ·_ 
of·EnvironmentalProte~tionwh~w_as given operational conup.and of the 
crisis hy the_ Governor on Wednesday evening, S_eptember 3. T_he Officials 
of the water systems i;n Princeton, Hamilton an<i .Bordentown provided 
support and :-water. Finally, but not least :importantly, thei;e ·were the -
mayors.,of the townships o.f Ewing; La:wrenc~, and Hamilton who woriced 
diligently to assist'their ·townships.··· 

During the course of .this· crisie riin¢ separate. int~rconn~ctions -
-were niade,. three of which have become permanent. This involved· a' 
_ tr_em.eridous amount; of work and coordinatfo11. While the Board· had some .. 

tes_timony ·that. the rigid Civil D_ef ehse an:d Di.saster ,Control_ cha.in of 
corimi.and was frequently side..,:;stepped/_ the Board believes :that, on 
balance 9 the crisis-was handled well under the circumstances~ Some of· 
those circumstances' boweve:r:-, m'ight well have been -avoideg. and. deserve 
to be discussed.•_--- · · · · · 



· The c:ondition of. 1the equipment: and the tra;ining of th.e p'lant 
personnel are circumst:an<!eS which, when combined with an overall ,-
underfinancing _of the system, were qestined to cause difficulties. 
These circumstances arr .analyzed elsewhere in this report.. . 

. Other. circumstancbs · of probable avoidability· were the 48-,-hour,delay 
between the incident ab th~ filtrati~n.plant and the declaration of emer-. . . I . . .• 
gency on Tuesday mornifg, and the laclt of an emergency pla'n at the state 
or city level to deal with a water emergency. · 

.. . .· ·. . \ ' ·. . . . . . . • ... ·. . - . . 

With respect to tl,.e. delay, the Boar_d notes that City offic:tals 
. placed a great deai of \reliance on Kleckner as to technicalmatters. 

There·was a genuine th~ugh mistaken belief on Klockner's part that the 
plant personnel could aontain the crisis. ·These.factors seeni to have-· 

. created circumstances ~n which no one carefully examined the situation, 
until ~onday ~vening wtien, ;,i't a meeting of firemen-· to discuss the _ · 
crisis, Klockner and o¥ers began t6 concede that they were fighting a 
losing battle. The Boaird believ.es that a local disaster. emergency · · 
s.~ould have been declar~d the mome._nt_pumpi·n.~r.at the plant wa. s discon~ 
tinued or,· at the latesf, the follom.ng morning when the ruptured floor 
was· discovered. In thi~. manner· t.he tremendous drain on the reservoir_ 

· would -have b,een m:i:tigated a full ·.d.ay or two earlier. and would have 
materially lessened . the\ damage caused by the crisis •.. : -. . . . ..... ··. 

-.. •_ As to. the nonexistence of an emergency plan, again no one appears· 
_to have noted that when\211,000 people areserved ~y a system t~at has 
only one tr_eatment plant drawing from a single source of water the -. 
potential for danger ex~sts. · This is all .the mo::e tru~when the system 
serves the seat of State government. _Among the important consequences 
of not havingstich a pldn were that no system of priorities had been 
deve:J,.oped to detertnine Jho were the first and who the last :t:o obtain 
rationed .w~t~r. No inv~ntory e:idsJ:E:!d which lis t 7d the locaUon ~f.. pipe, 
trucks, tankers, pumps and ·motors used to cope with a water crisis. _No.· 
chairis of command existe~, which contained water-:-experiencedpersonnel. 
No system of hypotheticati. interconnections had been mapped with approxi-
mations of. their respective yields so that time factors could be calcu-

lated:e Board belie-.,es Lat it is essential to the well-being of tliis 
State and others similar{y sitµated:1 that such a plan be drawn up and that 
State .and local officials sho1;1ld n;ot be· .influenced by the fact that 
there has' not been a coni~arable crisis in the past~ ·_ : ·_ · .. 

.. . -N~w. organizational. sltructures should be eons;i.derea ~. i.n ·_ d~termini.ng 
. the optimum fonn for gov~\rning and l!!anaging a,munic:l,pally"".'owned water ·--~ 

utility. These forms ~nclu?e: _ · 

(1) The elevation of the Water Division to. a full department of. 
· the City-goverdnent. -

. . \ . 

.. {2) . The format;ion of_ a municipal commission or .board within the 
city govermnend. 

1 - (3) . Th~. creatioti of an independent municipal corporation or 
author:i,ty. · 
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(4) The. establishment of a joint municipal authority for the City 
of Trenton and the townships of Ewing, Hamilton and Lawrence. 

(5) The sale to or operation by an investor owned company. 

Pending consideration of these options we recommend that the Water 
Division be elevated immediately to a full department of City govern-
ment. This would not prejudice the later adoption of other alterna-
tives. 

In addition, and unless a structure is created which inherently 
deals with this -problem, there must be a satisfactory resolution of the 
issue of how neighboring municipalities served in whole or in part by 
this system participate in the governance, management, and financing of 
the system. 

In the event the water system remains as an integral part of the 
city government, decisions will have to be reached as to which official 
or body should have final authority with respect to capital requirements 
and budget, operating requirements and budget, rate structure, main-
tenance program and budget, internal administrative structure, personnel 
policies of hiring and training, job classifications and salary plans, 
and the preparation of emergency and disaster plans including inter-
connection capabilities. 

Another issue needing resolution is whether permanent connections 
should be made with other systems in the state or whether other per-
manent means should be undertaken, such as another plant, or reservoir 
to insure a water supply under emergency conditions. 

There should be a firm definition of the State's role and respon-
sibilities (regulation, monitoring, technical assis•tance, financing) 
with respect to plant and equipment, operating policies and procedures, 
personnel, emergency plans including, interconnection capabilities, and 
finances. 

An 'analysis will have to be made of the Safe Drinking Water Act. as 
it will have important implications for water suppliers. Higher quality 
water will require more and better trained employees, and improved 
equipment._ 

We recommend that all of these issues be explicitly considered in 
the formulation of the State's Water Supply Mas.ter :nan. 

BACKGROUND AND ANALYSIS 

Fiscal Matters 

It is clear that, with respect to fiscal matters, there was little 
communication between Superintendent Klockner and the City Council, the 
members of which are denominated l'directqrs" in the Annual Report of the 
Water Division to the Board of Public Utility Commissioners (the "P.U.C."). 
The annual budget for the Water Division was worked. out by Superinten-
dent Klocknerand the Comptroller of Trenton who was also the chief 
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accquntant for the wa~er utility. There was a ritual of making a budget 
request based on needJ, but the fact was that by statute the Water 
Division was· required '1,to subsist upon the funds generated by the safe of · 

.water at rates contro1]led by the P.U.C. Thus, this budget h.ad a fi:xed 
.· ceiling from the beginning. The Board approves the requirement that a 
water utility should sbbsist on its own revenues, but this requires a 
practical approach to :!tate determination •. Once internally prepared, the 
budget does not appear\ to have been subjected to any thorough depart-
mental>review and was given to the City Administrator and the Council at 
a~out the same time so\ that the City Administrator had tittle or no time 
to review it, To the extent that an:y- review did take place at thiS 
point, it was accompli~hed· under the belief that the auth9:rit.ies in 
charge of .financial reyiew and budget approval were fully capable of . 
determining which main.~enance projects were necessary and which could be 
deferred or rejected d~spite their lack of techtlical expertise. This 
relationship between ORerating ma.nagement and financial controllers was 

· not conducive to mutual[ problem solving with respect to Water Division 
budgets~ \ 

I . . .. . . ·. . . 

. . . Nor does there app'
1
ear to have b.een an overwhelming desire by the 

City Cottncil to rehash Jhe budget. Nevertheless, there was testimony 
which indicated that itJwa,sthe ·belief of the City Administration that 
any .eme~gent needs arising. in the Water Division would be coped with by 
the City Council~ Ii .• .· .• . . . . . 

I 

I . ·.•. . . . .· . . ·.. . . . ·.· ·. . ·. . 
Irr fact, numerous J!?robleins of an emergent nature did exist, even .. 

thot1gh they may not hav$ been apparent to the u11trained observer. 
. . .I . . . . .. ·. . . : . 
. . ·. . . .· I . .· - ·.. . . ·. . . -. - ' -. . . 

•.• thus, the :Soard mu~t conclude that somewhere in this information . -
exchi,mge process a great deal of essential information about the physical . . : .. ··· . . i . . . . • .. . . . . . . .· .. . • .... 
cbnditfon of the plant, \to say nothing of the condition of management 
a,nd .personnel relations,\ was not being apprehended by .the City ·council. 

I . . ·. 

. . The reasons for thi~ communication failure are not clear. What is 
clear, h()wever, is that this inability to.explore iri depth the inrie:r 
¥9fkings of the water diyision resulted in an uninformed. executiye, an 
tmfnformed 11 legislaturef1~. and uninformed consumers. There was no ex.cuse, 
incJuding the fact that there .was a rigid budget c,eiling directly tied 
t;o revenues produced by Jater sales, for the administration or the · 

· .. council not ·to engage. in 11

1
an a.ctive and ongoing d;l.scussion of pri01:•ities 

for,~he maintenance and ~mpt:ovement of the system. ·.Moreover, had such 
d;l.scussi.ons taken place there might well have been greater pres.sure 
appl:;ied to the productiorLof the working papersnecessary to sustain a 
. newcapplication to the P.ip.c. for a badly needeq increase, As it was,•· 
these papers; according tp the testimony., were delayed over a year 
beyond tlle time .when they 11might have. been· ready •. 

. I . 

.. ·.. For these reasons th~ Board concludes that an essential ingredient 
to>th¢ operation of a go6a water utility - a .concerned govel:"ning body 
irttetested in high qualit:y performance -- was missing. 

. i 

.. · . . . I 
. I. Another missing ingr~dient was an adequate rate structure., a.rid its 
absertcie is central to an tttiderstanding. of the .p· roblems confronting·. the . . I . . . . • . 

· .. Tre.nton water system.. , 
I 
I 

II 

I 
I 
I 
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During .the past three or :four years, the. Water· Division has 
received approximately 25% of the additional funds it requested for 
operation and maintenance of the filtration plant and the water storage 
and delivery system~ During the year roughly preceding the incident it 
received only 12% of its request but thi.swas attributed to the issuance 
of $500,000 worth of bonds in the fall of 1974. What is important to 
note is that there was systematic underfinancing of the Water Division. 

. . 

As alluded to above, the financing of the Water Division is essen-
tially contingent upon revenues from the ·sale of water to commercial an.d 
residential customers in the City of Trenton and the townships of. Ewing, 
Hamilton and Lawrence. These sales are onthe basis of rates.approved 
by the P.U.C. The last rate increase was 24% in the year 1972, well 
below the 42% felt necessary by the executives of the Water Division. 

The process by which these rates are established begins in the 
Water Division. Traditionally,· after a review of c~rrent and projected 
needs, the Water Division made a recommendation as to the amount of 
increase necessary to operate properly. But, this recommendation did 
not go directly to the P. U. C. It went to a group of representatives 
from the townships of Ewing, Hamilton and Lawrence, whose residents pay . 
at a rate of 50% higher than City residents for their water. These 
township representatives, on behalf of the users of One half of the 
entire system, then bargained with the City. This bargaining, however,. 
was not based upon an intimate understanding of the needs of the system, 
for there was testimony conceding a lack of acquaintance with this · 
technical information. In fact, the township representatives bargained 
on the .basis of purely political considerati.ons relating to the unpopu-
larity of rate increases and to the advantages of showin.g tangible 
benefits (e.g. the Extension of the Distribution System) rather than 
essential but intang:i.ble benefits (e.g. Preventive Maintenance). On 
such a basis, then, the rates in 1972 werenegoti,ated .from 42% to 24% 
for presentation to the P .u.c. who apparently accepted them at face 
value. · 

. . . 
Here an unwillingness to learn.about the system and a reluctance to 

face up to the political consequences of adequately financing it combined 
to create an unsatisfactory situation. · · · 

While the City has apparently made efforts to explain the need for 
rate increases to the townships, its efforts.have been unavailing. To 
date no mechanism has been designed.to include representatives from the 
townships. in the management of the ·water Division. on an ongoing basis. 
But if.these townships, who are even now, after the crisis, decrying a 
new rate increase, are not brought into substantially closer touch with 
the workings of the Water Division then the largest share of the responsi-
bility for this poor communication _must fall on the City of Trenton and 
the attainment of an adequate .rate structm;-e will. continue to be. extremely 
difficult. · · · 

A basic understanding.of the rat:i.onale .for a. rate increase is 
essential riow because the City plans to request a 60% increase which 
includes a provision .for two million doll~irs to cover the reservoir in 
compliance with S't;ate directives. It should be.noted, however, that tqe 

..:,39,, .. 
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60% increase wa's desigied to' meet the needs of: the sys te11t·prior . to the. 
crisis •. ,. Since the cri~is, .at least $800,000 has had to be expended; 

: · For thie reason, there \may t1ow be a question as to whether. the· 60% . ··. 
··. increase, if granted·,. -will be large enough, particularly if. the coV'ering 

of. the reservoir cannot;. be postponed. In saying thi·s, however; the · ... 
Boitd wishes to note t:bat it •has ,.insufficient ev·idenc:e to pass on the. . 
merits ()f the 60%. incre:ase arid. is simply pointing out the need. to ,include 
in whatever in.crease is\ agreed upon; an amount needed to cover a11 appro-· 
prfa~e ·rep~irs an,d imprpv~ents. , . . · .. · ... 

··.Accordingly' the Bbard concltide~ that the. Township's must be :brought . 
_into close ancl continuo~s contact with the affairs of .the Water .nfvision 
so that. all the c.itizens using the system can be made Jo ·understand its 

.. needs. With regard to fhe rate differential issue, ·certail'.i· resident$ of 
the townshipg•_feel· that \their rates are inequitably cal~ulated when. 
compared to those enj<>yc¥d by City ;r;-esiclents. The Board recognizes ·tl:iat . -a rate -di'fferent:i:.al is P,roper, but, believes that an analy$:ls should-be· 

· · made to accurately detetmine the· amount of the diff ererit:ial, ancf the • 
riurdbe·r of exceptions toJ·ft, e.g.·. hospit:als. ···.Finally ·the J3oard concludes 
that.: an ,f,:iadequatf ra.te $. tructure<was Ji.· prime con .. ~ri.b\J:ting factor to 
the '.Occurrence of· the i cident. itself because of the p.ervasive effects .· 

·i~• ~=d~:~o!~:n:::~~t~~aj!::e~! ::;o:~d~t:!·.,!ten6~:s!::uii:, t::e~ .·~~~~v:~Y-· . 
~ssure adequ~t~ rat:s .· to\ properly finance_ ·the sys·tem •.. 

Internal ·Management and fersorinel Policies· 

' ·.• . . :Aithough the B,ot;trd 1id not' be~ome•d·eeply:·ennieshed in'·thepersonne1··,' 
, managEmient policies of the Water Divi,ston some facts became almo.st . . . .· . . ·-. . ·,- .- .•' ·. . . . 1 . . ·. - ; . - ... "· - - . ,. . .. 
. i111IJ1edlately apparent. Tiie. first was that: amorig management and super.- . · 
· v:f,sory 'level. personnel ,tliie:re Was far fob wide ·~ dis.cr.epancy in, ability 
:· to perform as required ftom. a technlcaL standpoint: •.. 'Furthetnio:te~ the:te . · · . .· . . . . .· .. •·I . . .. ··. ··.. ·.· •. . . . . .· • . . . ,. . · appeared tcf b'e.·a fairly consistent lack :of ~nag_erial competence through~ ·.· 
out the same level. ·An 1tmportant exampleiof thisiwas the: lack of a:weil 
.developed and adhered to tchain of ,command from the -Superintendent to his 
'subordinates •. Indeed, tHere was some testimony suggesting that the 

·superintendent frequentl~[by-passed b<>th his supervisory personnel and 
union officials so as to enerate unnecessary problems with.l;ln otherwise 
allegedly cooperative uni n. · -

In addition·to these deficiencies_ in personnel management the Board 
. found ~hat many workers bf.low the s~tervisory • leV!i\l WE!~e w~ll :'be;ow the ... 
level of competence needed to perform the tasks assigned, t:hem, other ·. •· 

.. :'than menial labor,; 'Most ~ai::ticularly~ many o'f the>se empioy~es charged ·· 
.. with :the mai~ten~ncE!, :and·+peratio1:1 of mqtors.~nd,pumps.had ne_itherthe 
· · training·. nor the exp,1erienae.· to -deal· adequately. with .. ~ergencie:s or with·• .. 

·. . ,situations beyond sta:rtill.( and .stopp·ing,· :c;:f.ling· and packing'.~' . Tlleir .· . _ •. 
, en•tire .training was accomplished on .t_he. jp~ · bf' midd!e level · supe'J:"irisors • 
, who,were -themselves_ witho~t technicaJ ~n9w1edge of _the plant;'i operation,·. 
-at least with respect to tihe · pumping operation.···•. In fairness· the. Board · 

:~ n:\!n::;r:h:r!!~r;:~.;t\~:•;::ni.:•ti:~;11..:;!/:;:· :~1.!t. ·.· . 
far f~<>m it• . But, when .Ill!f.h1.necy, as_,es~ential to .the qperatic:>n of .~· i · 
vital utility as this_ 1.s· o be left 1.n the hands of unsupervised · · · 



. . ... · . . 

operators on.nights, wee~en:ds, and.holidays, those operators must possess 
a basic understanding of the hydratiJic system operating the crucial cone .. 
and suction: valves arid must have received adequate training in emergency 
procedures.· 

In line. with these • obse:rv-atiorts, the ~oard notes ·tha t there exists· 
no operating manual for either the pumpi'q.tf or treating .phases of fil-
tra.tion plant operation~ , Such :a inariual·would provide· obvious· advantages 
in training men. 

Having pointed to the.need to upgrade training-and employee com-
petence; ·the Boardmt.istalso note that the employee salary·structure :ts· 
substantially below ·that needed to .attra¢t highly skilled employ~es in.··. 
the first ini;;tance. · As these ar~ civil service e'mploy.ees; hqwever, -a .--
change in the rate structures governing.Water Division revenues would_ 
not; in itself, cure this deficiency.- A. separate study of civil service 
examination procedures and.salary structures should be niade fo-solve 
this problem.· · · 

Thus; with: respect to personnel policies iri the Water ]).ivisiort, the 
Board· concludes that they are·· currently. inadequate in recruitment, 
training and day-to'.'."'day supervisory .. management. The Board, _.·· the ref ore; 
believes that. the Water Division would be weli served by a management · 
audit performed by outside' consultants; · so that a realistic 'plan for 
change could be developed arid implementd within 'the parameters of 
existing or obtainable resources. · In this regard/ the Board wishes to 
point out that State certification of. employees is.an issue which-will 
arise in the · course of such ari examina:tion •. Only five stipervisory · 
personnel hold . State certificates and it would be desirable for Trenton ' 
to require certification at some level for those in charge of shift 
operations. 

As a further means of assuring that plant operations are keeping··· 
pace with modern st~mdards_, it might be advisable to enter into some· 
type of consti'ltant ;relationship with private welFrun utilities who. 
could provide technical advice and .tr~dning. · 

Technical.Matters 

.There is no schedule of preventive tnaintenan~e for the- plant, and .· 
it is not performed for the most part on any basis, Eiystematic or othe·r-
wise. 

· T·he,.phyi;ical:condition. of the' filtration plant on August 31 waEJ 
poQr- witfi some ·.equipment nonfunctioriing or malfunctioning.·· -An accumu..:: · 
la tor tank,· which could have supplied: extra· pressure· to· the ·2 1/2 · in2h · · 
line~. for example, has not been operating-for several years. ·The pumps 
had not been overhauled _in 16' years. · · · 

The entire hydraulic control system. shbtild be reviewed. •sp'eci...:. ' 
fically, •. it is cl.ear that. there was an inadequate review of :the'· modi-
fications to the cone· valves made by an: outs·ide C:ontr,ii'ctor in.· the recerit 
past.· The· -inclu-sion of an automatic. BO-second pump sh.ut..-off on the .·· .. _·· 
wall-mounted cone valve a~tuator~ which operated regardless of whethe·r 
the con:e -valve dn. fact closed·;, was, not:.- g'ood practice; in the opinion of 
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the Board, and undoub:tedly contributed directly to the incident.* The 
Board also found that'1 the wiring diagrams for th_e valves in use; on 
August 31 are so poor\that the wiring configuration of the controls 
could not be determined. No adequate checks had been made of the 
operating condition o~ the suction valves. No quick acting valves 
existed to isolate th~ plant from the back flow from the reservoir. 

I 

! 
It sho1.1ld be noted that many of these recommendations are being 

implemented currently; They are set forth here, however, to record t:he 
state of affairs in w~ich the Board found the system at the time of the 
crisis. l 

Service Delivery 

The present distJibution system appears adequate. A program for 
cleaning and lining e:x!isting mains•is in progress. 

I - -
I 

The pumping statiJon has poorly functioning 1equipment but appears 
btherwise adequate to 1supply the existing system. 
- - • I - - - I -

The reserve supply of water for the system appears adequate since- -
the reservoir normally11 contains at least 85 mlllion gallons of useable 
water and the four water towers and the-standpipe each contain one· 
million gallons. _ All told this means that the reserve supply is at 

I - . - - - - -
least 90 million gallotis or roughly three days supply. It should also 
be mentioned that the ~Jdsting reservoir has been ordered by the State 
to be covered for qualtty reasons. In addition, any discussion of 
alternative means of eJfpanding Trenton's water supply in an emergency, 
should _include a consi4eration of the advantages and disadvantages of 
constructing another reservoir. While the Board thinks this issue 
worthy of discusaion, -~t haa not passed upon its merits. 

I _( 

External Management I 

.I 
I - -While aspects of cihe problems in external management of-the Water 

Division have been alltided to elsewhere in this report, they are suf- -
fic.iently important to 1rreiterate in more detail here. 

I 

By external manageinent -the Board means those individuals above th,e 
' I Superintendent in the management chain. Principally these include the 

Director of Public Workk, the Mayor and the Business Administrator, and 
the City Council. · -\ 

I 

_ The Director of-th~ Department of Public Works has inany responsi-
biliti.es, only one of w~ich is the Water Division. The Superintendent 
appears to have been solely responsiblefor the management of that 

- I 

II 

I 

I 

* The Board wishes td add -that it was n:ot able to explore this area 
in the depth it-might hJvewished because George Townsend, President of 

I 
Municipal_Maintenance Cdrporation, the outside contractor for this work, 
did not appear before tHe Board as he was requested to do. During the' 
entire course of theBo~rd's inquiry, Mr; Townsencl was the only indi-
vidual public or privatel1, to refuse the Board's request to appear. 

I 

I 

I 

I 

I 
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division. Not until the incident does it appear that the Director 
really took an active interest in its affairs, For example, he. testi'-
fied that he had never seen a copy of the utility's Annual Report to the 
P. U. C. What this points up is that the system never required of him 
that he adequately supervise the Water Division and that he did not take 
it upon himself to do it. What is;rnore, there is nothing which has come 
to the Board's attention to indicate that the Director and the Superin-
tendent did not enjoy a good working relationship. 

What has been said of the Director can also be said of the Mayor. 
and the Business Administrator. Neither appears to have demanded ey.ough 
information about the status of the plant and the system. The testimony 
indicates that the Mayor appears to have relied on the Superintendent 
because of his technical abilities and the Business Administrator 

· appears to have relied on the Superintendent because he believed 
Klocknerhad adequate access to the City Council and because he felt he 
could add Tittle to the budget prepared in the Water Division. . Again 
there appears to have been inadequate assessment of managerial respon..;. 
sibilities on the part of these two officials. They did not ask the 
hard questions which would have enabled them to comprehend the actual 
condition of the plant • 

. As for the City Council, they were denominated lldirectors" in the 
utility's Annual Report to the P.U.C., yet none of them had ever seen 
this document. Furthermore, they never met for the sole purpose of · 
doing the business of the Water Division and they had no subcommittee to 
do it for them. In short, they treated the utility as part of a. depart:... 
rnertt of city government and did not act as the directors of a corporation 
or utility should. 

For these reasons the Board reiterates its recommendation that at a 
minimum the utility be elevated to full departmental status and that the 
City Council make an: effort to better exercise its oversight responsi-
bilities. At the same time, it might be wise to commission a study of 
alternate forms of management so that a more worthwhile form of manage-
ment structure would not be overlooked. · 

Concluding Remarks 

The Trenton Water crisis, seen in its largest dimension, is really 
an illustration of a problem in society caused by technical and socio-
logical change. More·and rnore,•high cost, high capital intensive, long 
life public !:lervice systems are corning into existence. This is the 
result of technological improvements which give rise to greater expec-
tations. of public service, and of laws which govern environmental 
impact, service quality and the allocation of resources. 

Coping with the funding, operation, and the maintenance of these 
systems is often vested in local governmental units whose interface with 
the consumer and the voter is intimate, and whose long range perspective 
on time must realistically be in tune with the election cycle. In the 
case of the Trenton Water system, previous consumers and taxpay.ers 
invested heavily in a necessary long term public service facility. 
Present consumers,however, are evidently telling their elected·offi-
cials to keep rates and truces low and have taken for granted that this 
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can be done without ltjwering the quality of service they have been 
receiving, Inevitabl~, maintenance and restoration of this long life 
utility has been defet1red, on the theory that it can wait until after 
the -next election and :the next, and so on. 

I 

', 

This approach.rai'~es a question·which must be resolved hefore 
reaching a long range ~olution to Trenton's water problems. Do the 
users of public servic~s from a high cost, long life utility system have 
an obligation to maint~in a,nd restore such systems on a continuous 
basis, or should they be permitted to use the service at a minimum cost 
and defer accumulatingimaintenance to future generations of consumers? 

I - -
I 

Various responses\can be made to this question and some projectfdns 
can be made as to theAutcome likely to occur from :these responses; · 

- I . . 
., - I "':- .. - . 

If Trenton and its suburban water customers opt for the lowest 
present cost of servicJ and.defer maintenance, they can maintain their 
present relati.onships ~nd accept _occasional service interruptions and · 
service inadequacy in tjhe near term. Basic decisions on investment and 
service will accrue to \future consumers and political administrations. 

If Trenton decides\ to maintain its water system on a cont:i,nuing 
basis but its suburban !customers disagree and desire to defer mainten-
ance, then the issue wi[ll inevitably _lead to a ~ajor confrontation 
before the P. U. C. as itl would be impractical, if not impossible, to sell 
to the townships the pa~t of the system located there; Such confronta-
tions would be costly ih time, money and good will. . I . . 

. 

If Trenton and thel townships' consumers view their area as an 
· integrated market place 11 and regard adequate quantity and quality of 
water as an essential i*gredient to maintaining and improving the ar_ea 's . 
overall economic base, some mechanism for joint ownership and control 
would seem to. be a logi4a1 solution. - . , · · 

I . 
I - ·- . . - . 

Water is a resource whose adequate supply is becoming a problem~ 
It is easier to obtain, \treat and distribute water on an area-wide basis 
than it is on a politic~! subdivision basis. Currently, water resource 
planning is going beyond even state boundaries-to watet: sheds and river 
basins. Necessity is t~e vehicle of change, and, it may be time to view 

· water- s_ervice to the Tr~1nton area in a larger dimension. 
. I 

Regardless of the sblution chosen by the members of the Trenton 
system, the Board recomm~nds that an annual technical and management 
analysis of the system be made. Such analyses will provide vital infor-
mation to the public on .. ~n ongoing basis about the management and 
economic decisions made {11th respect to the system, and provide a sound 
basis for charting the f?ture cou_rse of thi,s essential public service. 

I 
I --The Trenton area wa;er system is an asset, owned by the public, 

that would cost up to $1(])0 million to reproduce at today's prices~ The 
public has a basic right 11,to know if their property is being effectively 
operated and adequately ~aintained. / 

I 
March 29, 1976 I 

i 
I 
I 
I 
I 
I 
I 
I 
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Comments of: 
Henry Fagin 

1 •. The Trep.ton and other operating systems that supply water 
to the public.should be reviewed for what might be-called·psychology-
,sensitive factors of operating design.· Under.- the heading, "Technical 
Matters", refetenceis made tothe need for a review of .the entire 
hydraulic control system~ Part of such a review ought to be done_by a 
design team which includes someone expe:ti:enced in· the aspect.of indus-. 
trial design that·· addresses phychblogy-sensitive factors. I:,-refer here. 
to the fact that some mechanisms are so designed that their correct 
operation is intuitively grasped by anyone operating them~ while other 
designs for the same function violate the natural psychological pro-· 
cesses of people workirig under stress in emergency Situations. One 
example of this design failure in the Trenton.Water Crisis was the 
uncertainty as to the CQTrect "off" position of manual valves that 
activate the suction valve flows to the high lift pumps. · Another 
example was the jerry-built set of valves controlling the 2 1/2 irich . 

. water lines· that serve the hydraulically pressurized cone and suction 
valves. The only lo.gic to the exact arrangement of these control valves 
was their history •.. But, their arrartgemeri.t was psychologically confusing 
and invited human error under stressful conditions. . . 

2. · A benefit/cost analysis should be made of the possible raising 
of the pump room and other operating components ·of the system so as ·to 
enab1e·gravity drainage under ali.possible flood·conditions. ·It.is my 
understanding that within the recent past, a Delaware River flood as ·' 
well as the August 1975· pump operation accident caused the inundation of 
plarit faciiities·, with a multi..;million dollar combined cost· in damages 
to the system and to the public. ·· Rebuilding to a higher level on the 
site or elsewhere should be explored. 

. . - . . . . 
3. In addition to the five·organizational·structure options 

. proposed for comparative analyses, ari option 6 should be investigated. 
This would represent a joint regional authority for Trenton, . the three 
present townships, arid additional neighboring water districts. _ Such an 

· option would extend· the logic of present option 4 to embrace a geographic 
scope based on topographic and scale ·economics, noi: limited to the· -
current institutional participants and geographic boundary~ 

-·-----.----- ·-.-.-·-------·---------·------·--- -----.------------- .. ---
Comments ' of : -
Dr. Owen P. Hall, Jr. 

I think the report provides a good overview of the 11 incide:rit" ~nd 
identifies some reasonable alternatives. It appears, however, that .. not 
enough attention is focused -on characterizing the'actual benefits and 
costs of various levels of ~ater services .. Th:i,s seems to me a crucial · 
issue in the whole affair.· I would suggest that yoµ consider under-
taking such a study in the near future in order to .have the data ·availa-
ble when· specific decisions are ma.de. 

The report provides great detail on the "incident" but does not - , . 
look at the overall implications of water supply throughout the district. 
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, , 
I 
I 

I 
I 

The report does hot spe11 out the costs that will be incurred in 
I 

providing various lev¢1s of water services. A cost/benefit analysis is 
.. necessary to develop the basic· data. . . I . 

l . : , 
The report shoul~ adopt one specific reconnnendation reg'arding the 

organization of the water district. The current list of several alter-
.. I natives tends to dilu:t;:e t::he impact of the report. 

The report 
gencies. There 
backup plan. 

I . 
I 

does rtot address the ,. . 

should be at least a 
I 

I 
I 

issue of meeti:ng future contin-
brief description of an emergency 

-----------------. --- ,---. ----- ·----- -------------------- - .. ------ --. 
i 

Comments of: 
William K. Jones 

I 
I 

I 

II 

l have reviewed t~e draft of February 12, 1976, anO I believe that 
it properly reflects the considerations deserving emphasis in relation 
to the Trenton water drisis. I have no disagreement with any portion of 
the clraft, but I have heither the detailed information nor the expertise 
to comment on all aspepts (notably those pertaining to engineering 
deficiencies and the chronology of operational events leading to_the 

. ·: . .· ". I . . . . . 
August 31 breakdown). 1With respect to matters as to which I feel_I have 
some appropriate background--.particularly those pertaining to manage...; 
ment, financing and st~ffing of a water system--,I am in agreement with 
the substance of the report. 

I ·. 

. . .1. . ----- .. ----.------ ---- [---------. ------ ... --. ------ -----. --- ------- ... --
. I 

Comments of: 
Robert V. Phillips I 

I 
. I . 

In general, I beli!evethe report is athou,ghtful, well written and 
accurate description anld analysis of the.various elements, both physical 
and otherwise, that conltribu"ted to the unfortunate events of August 31, 
1975. The r,eport prope1i['ly reflects the thorough discussion held in your 
office last December 2ntl between the members of your Advisory Panel and 
some of the Board of Ex~erts including Mr. Baxter._ It seems to me there 
is a reassuring consensrs on the basic conclusions to be drawn. 

There are two basil aspects of the problem described in the report. 
The first is a detailedlaccount of the malfunction of eq:uipment and per-
sonnel that was the imm~diate cause of the accident. The second is a 
description of the political, organizational and financial shortcomings 
that provided the atmosphere in which badly maintained equipment and 
untrained personnel coufd develop. The detailed account of the accident 
itself is important sinqe it demonstrates the degree and pervasiveness 
of the broader problems.I If the report suffers at all, it suffers from 
a lack.of.similar detail in desGribing or substantiating some of ·the 
broader shortcomings I ~ave just mentioned. This is not a serious · · 
criticism provided it i~ clear that the report's main purpose is to 
identify and urge correqtion of the political, financial and organi-
zational problems and no\t to prescribe remedies at the pumping plant. 

In addition to the ~hove generalizations I have the following 
specific comments with regard to statements in the report. 
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The matter of pcissi.ble need for interconnections with other systems 
or additional storage is mentioned. I suggest that a standby source 
would be highly desirable and should .be developed. In this connection I 
suggest that, if n:ot already investigated, the possibility of ground-
water storage be explored. This could be a very inexpensive standby 
even though there is not a large safe yield involved. The primary 
interest is storage. 

In the section of "Internal Management and Personnel Policies" 
there is a suggestion that, because the employees are civil service, 
increasing the water revenues would not improve the opportunity to ··get 
highly skilled employees. Ther.e is no reason, in my opint.on, not to. set 
civil service examining procedures and salaries. high.enough to attract 

· and keep .highly qualified employees. The advantage has been well 
demonstrated.· 

. : _--- ·. - •: .. - . ' . __ : - . .. . . . . -----. ---------------. ----- -----------. -- . ---- ·-------. ------. ----- . ,_ ----
Comments of: 
HermanG. Roseman· 

The Report of the Board .of Experts strongly suggests that inadequate 
rates led to inadequate finances which, in turn, contributed to poor 
reliabilityof service. ·Theyalso suggest that.there was inadequate 
communication from the Water Division to higher levels in City Govern-
ment, and that the Water Division had too little political clout to 
achieve needed improvements. 

Although this point of view has a numbet" o:f. congruent areas with my 
own ideological h~arnings, it all seems. a little too pat. What troubles 
me is that there seems to have been little effort by the Superviso:t;' to 
overcome these difficulties. Why? Let. me suggest. two possible explana-
tions. First, the Superintendent knew very well that any efforts to 
raise rates, whether through higher rates or Ci.ty Council appropriations, 
was likely to run into considerable opposition. Second, there was 
little incentive to follow anything but the path of least resistance •. 

One cannot, I think, blame the problem on opponents of rate increases. 
Their attitude is only natural.· Only when the utility makes the effort 
to persuade these opponents on the basis 9f a well documented .presenta-
tion can one .blame people for stubborriess in the face of facts. Only 

·when the•PUC has failed to give the utility approval of necessary rate 
requests can blame properly fall on the publ~c. 

It is clear to me that a privately owned utility at least has the. 
incentive to install plant a11.d to try to get the rates needed to finance 
it. If you do not seek to increase theincentive to overcome opposi-
tion, then·you must seek to reduce the scope for.opposition. One way.is 
to create an: independent wa.ter authority which does not answer. to the 
City Council or to the PUG. · As you are aware, ttie great majority of 
municipally owned electrk utilities are not sµbj ect to rate regulation. 
Some of the best run publicly 0Y1I1:ed utilities, such as TVA and Salt 
River, are also quite independent of any political body, at least as 
regards their ordinary operations including capital programs. 
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I 
I 
I 

I 

I 

I 

I I have one related comment on the quality of management. It is my 
general impression that larger organizations are more able to attract 
top managerial talent lecause they offer greater scope for ambition. 
Thus, I feel that the Trenton Water Works should either be sold to a 
large holding company ~r merged into a much l~rger public water authority 
if there is to be much\hope for major improvement in the quality of · 

I management. 1
1 

. - : ' . . 

Comments of: 
Harry C. Ways 

I 
' 
I 

I 
I 
I .J ... 

I agree with the m
1
a:jor conclusions of the Board,,, as stated in the 

summary. It is good thFlt.the report deals so extensively with the ad-
ministrative, managemenf and personnel problems contributing to this · 
disaster, for it is in this area that the most wiqe ranging benefits can 
be derived from the inv~stigation. The Board is to be commended for 
emphasizing this area, and devoting their major attention to it. This 
portion of the report n~eds only some editing to meet the objective~ of 
the Board. · 11

1 
' 

I 
However, I do believe that engineering deficiencies in the basic 

desi&n of this water su~ply system should be discussed in somewhat 
greater detail.. Had th¢se deficiencies not existed, the emergency might 
never have happended, artd if it had, the magnitude of the crisis would 
have been considerably lessened. These deficiencies should be highlighted, 
to prompt further revieJ of both new water supply construction and of 

I 

existing facilities. THe Trenton Crisis clearly demonstrates that the 
potential for dis.aster ~1an exist, in many cases unsuspected, in major 
water supply systems. P1erhaps it was decided not to consider these 
aspects further, on the l:1.ssumption that they were being adequately 
addressed by others. I£11 so, this should be discussed in greater detail. 

I . 

For far too long, r!agulation of water supplies has been limited to 
the sanitary quality of the water produced.· Sanitary surveys are con-
ducted to ass"ure that th~ system will meet water quality standards, but 
little attention is paid\to the :reliability of the system to continually 
meet the quality needs of the consumers. The Trenton Crisis provides an 
opportunity to encourage 11 responsible review of plant designs and main-
tenance standards. The l;J.S. Environmental Protection Agency is now 
preparing such standards l under provisions of the Safe Drinking Water 
Act. There will be resistance to the imposition of these standards when 
they are promulgated, peJhaps from the water work~ profession itself. 
The Trenton Crisis preseri.ts a clear demonstration of the need for them. 
The record should show tliat the plant was not only poorly maintained, 
but also poorly designed,\ and that the lack of facilities which shouid. 
have been provided and cquld have been provided at minimal cost, was a 
basic cause of the failur\e of the Trenton Water System. 

I 

These are some of th!e significant design deficiencies in this plant 
which should not have exi!sted, · and whi:ch should he corrected. 

I 

I 

I 

I 
I 

I 

'1 

I 
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, a} Adequate provision for ov,erflow from the clear well was not 
provided. This overfTow should not, under any conditions, have di.s-
charg.ed into the pump room... . A ],arge diameter pipe should' hav•e been 
installed to discharge: any clear we·ll overflows to the rfv;er, att. a level 
ahove maximum flood stage. 

b) The equipment f.or normal pump shut-off in this s·ta,tion was 
poorly designed •. The system should have been d:esigned: so that. the pump 
motors .wou:ld no.t shut off until the· Crone valves wer,e fully closed'. (An 
emergency closure seq:uence should be provi.ded'. to rapidly shu.;t: the oone! 
valves in the event of power failure.,, if ft does not. now ,exist.) 

c} The hydraulic system provid'.ed to operate the suction, cone· and 
discharge valve operating mechanisms was: poorly designed.. It. iff quest:ion-
ahle whethe:r it was capable of. meeting an emergency such as occurr,ed, or 
whether this failure was due to improper operation and maintena:1we,. 
However, i.t was. obvious.ly desigp.ed' in a manner· which made it. ,extremely 
confusing and awkward to: op,erate, •. 

d} The two 48" valves outside the station should have been motnr-,· 
izedt. with ,ope.rating push buttons in the station control room, and also 
at the valv,es' in the street. 

Any of the, above fad;lities•;. c,ould have be.en p:r;ovided for a few: 
thousand dollars. Had one· or more of' them been: in place last Sep,t,eniber, 
the Trenton Crisis might have b.een averted:. 

With regard to. the futur,e integ.rity of the system,. the Board notes 
that expend'itures for emergency repairs will make a '''genuine improvement 
in the overall. condition of' the plant and redu:ce. the likeliho.od of · a · 
plant and system failure in the ililliled±ate< fu,ture'' ,. and: a1so, that 'llfaany: 
of these, (technical)' recommendations are beiµg; implemente& curren:tlY'',. · 
In the absence of any specific description of these improvements, I: am 
unable to c.onnnent on these, claims. In. the fnt,eres:t of· assuring the 
future reliability of the system, therefore,, the specif'i:c improvements 
which have been made should he described. It is even more imperative. to 
define those. still to be made, along wf'th a s,trong recommendation that 
they be implemented immediately .• 

There is cons1derable discussion of: the. inadequate funding which 
contributed to the condition of the system at the time of the crisis ... 
However, it is difficult to determine the relationship between amounts 
required, a·s requested by the plant enginee.r.,. and, amounts granted' by the· 
city officials. A tabular sunnnary of tn.ese numbers fbr the. period 1966 
to 1975 would be, of considerable significance"' 

----------------------------------------------·-------· -------· 
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APPENDIX A 

kRENTON WATER DELIVERY SYSTEM 
I 
I (by Board of Experts) 
I 

-1 

I 

The distributionl, system has 551miles of pipe of which 182 miles 
are located within th~ City of Trenton and 369 miles are located within 
the townships of Ewing, Lawrence and Hainilton. 

I 
I 

There are slightly in excess of 54,000 meters or service connec-
r 

tions of which approxfmately 25,000 are within the City and the balance 
in the townships. I 

- I 

The reservoir, Ickated 135 feet above and 5,000 feet away from the 
filtration plant has An absolute capacity of approximately 110 million 
gallons of which betw,en 85 and 90 million gallons are usable. 

Water from the f ~ltratioO: plant, after passing through the 48'' 
I 

header out in front o~ the pla11.t, passes either into a 30" line to the 
east and south and dir

1
ectly supplies the gravity fed, low ,lying areas of 

the City or into a 48"1 line west and north into the reservoir. From the 
reservoir it is pumpe~ by the central pumping station near the reservoir 
oµt into the higher el[evatons of the City and into the townships. Of 
course, reservoir wateir can pass back into low lying City areas if 
necessary. Out in the\ system there are five one-million gallon elevated 
tanks, a water tower near the Mercer County Airport, a standpipe in West 
Trenton, a water towerf near Rider College, a water tower in Mercerville, 
and a water tower in White Horse. 

I 

I 
Users of the syst¢m consume 34 to 35 million gallons per day. -An 

· extremely low use day tould be 20 million gallons and extremely high use 
day would be 50 million gallons. 

I - -

The value of the !ystem and its varioµs components has been un-
officially estimated at approximately 100 million dollars. 

II 

I 

I 

I 
I 

I 
I 
I 

I 
I 

I 

I 

I 

I 

II 

I 

I 
I 

I 
I -s4-
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APPENDIX B 

WATER UTILITY 

SCHEMATIC DIAGRAMS 

(by Department of Environmental Protection) 

1. Delivery System and Interconnections. 

2. Water Flow from Delaware River to Prospect St. Reservoir 
(Cross-Section) 

3. Overhead View of High Lift Pumping Equipment 

4. High Lift Pump Room (Cross-Section) 

5. Lift Pumps and Cone Valves (Overhead View) 
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APPENDIX B 

C .• SCHEMATIC DIAGRAM I 
WATER FLOW FROM DELAWARE RIVER 

TO PROSPECT ST. RESERVOIR 
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SCHEMATIC DIAGRAM 4 
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. . . . 

- EMERGENCY _ PROCLAMATIONS - AND ORDERS 
. ·... . _ .. 

--- _ ISSUED DURlNG TRENTON WATER CRIStS 

9/2/75 

9/2/75 

9/2/75 -

9/2/75 

9/2/75 -

9/2/75 

9/2/75 

11: 30 a~m. 

i2:00 noon 

12:00 noon 

12:26 p.m. 

_ 1.:04 p.m. 

3:04 p.m. 

3:30 p.m. 

9/2/75 5:00 p.m. _ 

9/2/75 -- ·· 8:35 p.m. 

9/2/75 10:30 p.m. 

9/3/75 12:26 p.m. 

9/3/75 3:30 p.m. 

9/4/75 - 6:00 a.m. 

9/4/75 • 12: 00 noon 

· Mayor of Trenton proclaimed emergency and -
requestedGoverndi" _Byrne td declare emergency. 

. . . . . _.·. . . . 

.- Governor Byrne deci~re4 ·emergency. 

Deputy Mayor of Ewing· Township declared 
emergency and prohibited use of l-later except 
as authorized., · 

Mayor of Lawrence Townsl:l.ip declared emergency_--
for 24 hours. 

Mayor of Trenton. prohibited use of water for 
indu~trial~ commercial-and school purposes. 

Assistant Director o:f N.J. - Division of Water 
Resources (DEP} issued "Boil Water" Order. 

Mayor of Hamilton Township declared emergency 
·for 24 hours; directed industrial and_commercial· 
users to _curtail use; prohibited non~essential -
use o_f w,ater. 

Governor Byrne designated Cabinet responsiblities. 

- Mayor of Trento~ proltibit:ed indtistrial atid -
commercial use of water except in certain food 
service -.establishment,s, · 

Deputy Mayor -of Ellting Township prohibited use of 
water by commercial,· industrial,- public and private· 
est-ablishmentef except as authorized._ 

. . 

· Mayor of Lawrence Township extended emergency 
for 24 -hours~ --

: - . . 
. . .· .. 

Mayor of Hamilton Township extended emergency 
for 24 hours_. · · 

Mayor of Lawrence Township -extended emergency for - -
24 hours and-closed all Township schools .andm:ost 

·commercial and industrial operations serviced by 
·the Trenton.water syst~. 

Mayor of ·Hamil ton Township contiri~ed emergency . 
and prohibited non-essential use of water; 
prohibited ~ndustrial use of water; d,eclared 
violators lyOlild be" ,charged as_ disorderly' persons •. 



9/4/75 5:00 p.m. 

9/5/75 6:00 a.m. 

9/5/75 11:00 p.m. 

9/6/75 6:00 a.m. 

9/6/75 10:00 a.m.-

9/6/75 12:00 noon 

9/7/75 6:00 a.m. 

9/8/75 12:00 noon 

9/8/75 5:20 p.m. 

9/8/75 7:30 p.m. 

9/9/75 6:00 a.m. 

9/10/75 6:00 a.m. 

9/10/75 10:15 a.m. 

9/10/75 -8:00 p.m. 

9/11/75 6:00 a.m. 

APPENDIX C 

Deputy Mayor of Ewing Township prohibited use 
of water except as authorized. 

- /Mayor of Lawrence Township extended_emergency 
for 24 hours. 

I Mayor of Trenton prohibited non-essential usef? 
land ordered sterilization of water. 
I 

I :Mayor of Lawrence Township extended emergency 
.for 24 hours. 
I -

Deputy Mayor of Ewing Township prohibited use 

1

1of water for drinking, for non-essential purposes 
and for dishwashing except under Health Depart-
ient regulations. 

Mayor of Hamilton Township extended emergency 
~or 48 hours. 
i j'fayor of Lawrence Township extended emergency 
for 24 hours. 
I Mayor of Hamilton Township extended emergency fO midnight 9/8/75. 
I Mayor of Trenton lifted most water restrictions 
~xcept requirements for sterilization of drinking 
kater and prohibition on non-essential uses. . 
I - - -_ 

Deputy Mayor of Ewing Township lifted most water 
i"estrictions except requirements for sterilization 
?f drinking water and prohibition on non-essential 
uses. 

-1 - - - _- - i -
~fayer of Lawrence Township lifted most water 
restrictions; continued requirement for sterili-
~ationof drinking water and prohibition on 
non-essential uses for 24 hours. 
I - - - . - - - _--

¥ayor of Lawrence Township extended proclamation fl 9/9/75 for 24 hours. 
I 
+ssistant Director -of N.J. Division bf Water 
Resources (DEP) rescinded "Boil Water" Order. 
-I 
IDeputy Mayor of Ewing Township lifted water 
festricticms (including requirement to steri-
1ize water) except prohibition on non-essential 1ses. 

Mayor bf Lawrence Township extended proclamation 
Jf 9/10/75 for 24 hours,-
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9/12/75 6:00 a.m. 

9/18/75 ~:00 a.m. 

11/30/75 12:00 noon 

( 

12/4/75 9:03 p.m. 

3/8/76 11:00 a.m. 

3/8/76 12:00 noon 

APPENDIX C 

' Mayor of Lawrence Township lifted all water 
restrictions. 

Mayor of Lawrence Township prohibited non-
. essential uses of water for indefinite period. 

Mayor of Lawrence Township rescinded water emer-
gency and all restrictions. 

·· Ewing Township Committee rescinded all, proclamations 
relating to emergency. 

Assistant Director of N. J. Division of Water 
Resources (DEP) 'rescinded all water restrictions. 

Mayor of Trenton rescinded all emergency regulations. 



APPENDIX D 

WATER EMERGENCY ,SAMPLING PROCEDURE AND CONCLUSIONS 
I 
I ' - , 

(by John Wilford, Assistant Director, Division of 
Water Resources., N l J. Department of Environmental Protection) 

i 
! 

. I 
I Immediately after ft was determined, on September 2, that the 

incapacity of the Trenton water treatment plant would continue for sev-
eral days, necessitating the use of emergency wells not normally used 
for the production of potable water and resulting in depletion of the 
outlying elevated tanks i and the central reservoir, a "Boil Water'' Order 
was issued by the Department of Environ.mental Protection as a precau-

, I' . 

tionarymeasure. Sampling of the distribution system also commenced • 

. There are manypotlntial sources of contamination in a situation of 
this type. The water ftom the emergency-utilizeci wells was of unknown 
bacteriological qualityland it was impossible toproperly disinfec.t the 
hoses and pumping equipment: used by the participating fire companies. 
As the higher elevation~ of the system bec&me depleted with water, there 
was risk that contamination might be drawn into it through illegal cross 
connections and leaks. itli the ma.ins. ..· · · . . . I . 

Seventy sampling p()ints were plotted on a map of the distrib.ution 
system and located so tl:ti.at all areas would be monitored. They included 
both transmission main 4,nd distribtuion main locations, as well as 
representative points for the sampling of water being pumped into the 
Trenton system from out~ide sources. It w~s decided to sample each 
point twice daily. Dur:i,ng the depletion stage the determina.tions were 
confined to total colHJrm concentrations, but during the recovery phase 
they were extended to iJclude fecal coliform determinations in addition. 
Whenever a position restllt .was obtained, four additional samples were 
taken from immediately _Jdja.cent areas to determine the extent of the 
contamination. Close cdmmunicationwasmaintained with the laboratory 
of the State Department 1of Health., which tested the samples, .so that the 
results would be.known to the Bureau of Potable Water immediately after • 1. . . . . . .· . 
they were determined. On the distribution map a continuous record of 
points without water, chlorine residuals, and bacteriological sampling 
results was maintained. I By this means a total picture_ of the system 
could be obtained at anl time by reference to a single map. 

During the depleti9n stage each established point was ba.cterio_lo-
gically sampled wheneveli water was available.. At no time during the 
crisis was the system eritirelydepleted, due to the emergency inter-
connections, though dep]etion did occur in the higher elevations. The 
lower elevations, and tHose adjacent to the emergency interconnections, 
remained charged with w~ter, albeit often with insufficient pressure to 
:reach beyond the first ,loors of homes. 

Representative loca:tions were also .sampled daily, commencing Sep-
tember 4, for chemical.~nalyses, with particular emphasis in the industrial 
areas to check on the pr;obability of backflow or siphonage of contaminants 
due to reduced or negatre pressures. 
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· After the treatment plant was reactivated on Saturday~ September 6, 
the sampling was intensified. Along wi·th>bacteriological testing, the 
laboratory was asked to· determine pH arid• hardness on each sample. 
Because of the· differing chemical constituents in the water being pumped 

· into the Trenton system it was thus possible to gain a gerierat idea- of 
the origin of the water at various points in the system during·the 
recovery phase •. · 

. - . . . . 

During the critical pe.riod, · September 4 through Septembe·; :10~ a 
total of 755 bacteriological samples and_ 16 chemical samples :were col-
lected~ After the- system was fully _recharged with water, . and based ort 
the record of water qu,ali ty and chlorine residuals, the i•Boil Water" 
Order was iifted on September 10. The intensive biicteriological inoni'."" 
toring was continued for, three more days, but with reduced frequency,. _to 
insure continueci quality of the deliver·ed water •. ·· Du:i;:-in:g the next several 
weeks the water quality continued to be spot-checked throughou.t the -• . 

- entire system. · Fifty-two additlonal bacteriological samples were collected -
. by the Bureau of Potable Water during the period September 13 through · 
October. 14 augmented by 70 samples colle.cted by personnel of ,the Trenton --
Wate:i Department. · 

. . 

Of the approxitn,ate. 400 ;fecal coliform samples taken~ on_ly .one pro'."" 
duceda positive result and. this showed only one colony. Only 35of the 
approx~ate 800 total, coliform·samplee were positive; but all positive 
samples. showed· low coliform densities. _·.- These positive· results; w:ere 
probably more apparent thanrealbecause the bottles used for the col-
lection of 18 of the 35 positivesampleswe:te.sterilized on the same·day 
as one group and, in view of .the ·excellent chl_orine residua.ls which were --

. found, there is suspicion that the batch of bottles had not been properly 
sterilized. No unusual results were obtained in any-of the chemical 
samples taken.. ·. . . _- . . _. • _ _·_: __ . _ . __ · 

- In th~ knowledge that a _significant proportion of the system becaIIie 
. dry, with the ·undoubted oc.currence of negative pressures; it is_ apparent 
that the City of Trenton is blessed with a relatively..;tight ·.water· dis-
tribution syst·em and that by virtue of the. fact that. the area .is fully 
sewered• the existence .of. contam:foant:s adj a cent to: the water mains and; 

·· water service lines· is minimal. 
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WATER CRISIS VOLUNTEER ORGANIZATIONS 

I 
AAA Trucking Corp. I 
Albion Volunteer Fire C9. 
Alert Communications Te!:nn of 

Mercer County 
Allentown Fire Dept. 
Ambler Fire Co. 
America Fire Co. #4 
American Red Cross Trenton 

Area Chapter 
American Red Cross Eastern 

Union County Chapt~r 
Amwell Valley Fire Co. I . 
Applegarth Volunteer En~ine 

Co. #1 i 
Army Aviation Support Fili.cility 

Fire Co. . · [ · 
Ashland Fire Co. #1 (Asliland) 
Ashland.Fire Co. 112 (Ch+rry Hill) 
Associated General Con~1actors of 

. New Jersey ' 
Atco Volunteer Fire Co· I 
Atlantic Highlands Fire Dept. 
Bay Head Fire Co. Ill 
Bayville Volunteer Fire\co. 
Beach Haven Volunteer F:iLre Co. 

I 

Beachwood Volunteer Fire Co. 
·Berkshire Springs, Inc. \ 
Beverly City Fire Co. 

1 

Beverly Road Fire Co. 
Blackwood Fire Co. #1 
Blawenburg Fire Co. 
Blawenburg Volunteer Fire Co. 
Bloomsbury Fire Co. \ _ 
Bordentown Consolidated Fire Co. 
Boy Scouts of America [ 
Breton Woods Fire Co. If] 
Bridgeport Volun.te.er Fil1e Co. 
Bridgeton Fire Dept. 
Brielle Fire Dept. _ 
Bristol Consolidated Fire Dept'. 
Bristol Borough Fire Dept. 
Bristol Fire Dept. #2 
Bristol Fire Dept. #3 
Brookview Volunteer Fire Co. 
Bucks County Council of ~ivil 

Defense 
BucksCo. Firemarshal 
Burlington City Fire Co. #1 

Burlington City Fire Co. #2 
Burlington City Fire Co. 113 
Camden County Civil Defense 
Camden County Fire and Ambulance 

Communications Center 
Camden Fire Headquarters 
Cape May-County Civil Defense and 

Disaster Control 
Capitol View Fire Co. 112 
Cedarbrook Fire Cb. 
Central Monroe Fire Co. 
Chalfont Fire Co. 
Cp'.ampale, Inc. 
Cherry Hill Fire Co. #1 
Chesterfield Fire Co. 
Chews Fire Co. #1 
Church Road Fire Co. 
Cinnaminson Fire Co. Ill 
Civil A-ir Patrol Allentown Squadron 
Civil Air Patrol New Jersey Wing 
Civil Air Patrol Twin Pine Squadron 
Civil Defense Preparedness Agency, 

Region I, 
Clark Fire Co. 
Clementon AA Fire Co~ 
Coca.:.cola Bottling Co. of New York 
Colonial Volunteer Fire Co. 
Conshohocken Fire Co. 
Cornweils Fire Co. 

· County Lakes Fire Co. 
Cropwell Fire Dept. 
Croy den Fire Co. Ill 
De Cou Hose Co. 
Defense Personnel Support Center 
Delaview Fire Co. 
Delaware Valley Citizens Band 

Radio Club 
Derby Fire C9. 
Donnelly Memorial Hospital 
Eagle Fire Co. (New Hope) 
Eagle Fire Co. (Pine Hill) 
Eagleswood Fire Co. 
Earle N.A.D. Fire Dept. 
,East Brunswick Fire Co. Ill 
East Franklin Fire Co. #1 
East Franklin Fire Co. #2 
East Windsor Township Rescue Squad, 

Inc. 
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East Windsor Fire Co. 
Eatontown Boro Hose and Engine 

Co. 111 
Edgely Fire.Co. 

JacksonMillsVolunteer Fire Co. 
Ill 

Jackson Township Fire Co. ff1 
Jamesburg Volunte!=r. Fire Co •. · 
Johnson Truck Rental 
Ma:rie Katzenbach School for the 

Deaf 

Edison Volunteer.Fire Co. 
Eleventh Zone Emergency Unit 
Enterpirse Volunteer Fire Co. 
Ewing Township Civil Defense and• ·Kendall Park Fire Co. 

Disaster Control 
Fairless Hills Fire Co. 
Fairmont Fire Co. 
Falls Township Fire Co. 
Florence Fire Co. Ill 
Florence Station Fire Co. 
Fort.Washington Fire Co. 
4th Naval District 

. 404th Civil Affairs Co., U.S. 
Army Reserves 

Freehold Bora Fire Dept. 
Freehold Township Fire Dept. 
Gladwyne Fire Co. 

. Gloucester Heights Fire Co. 
.Good Intent Fire Co. 113 
Goodall Rubber Co, 
Gordons Corner Fire Dept. 
Green Knoll Fire Co. 
Greenacres Country Club 
Groveville Fire Co. 
Hamilton Fire Co. 
Hamilton Township Civil Defense 

and Disaster Control 
Hampton Fire Co. 
Hartz Mountain Industries, Inc. 
HaycockTownship Fire Co. 
Helmetta Fire Co. 
Hightstown Engine Co. /11 
Hi-Nella Fire Co. 
High Point Volunteer Fire Co. 
Highland Park Fire Co. 
Hightstown-East Windsor· Civil·· 

Defense and Disaster Control 
Hillsborough Township Volunteer 

Fire Co. 
Hope Steam Engine Co. ill 
Hopewell Fire Dept. 
Hopewell Township Civil Defense 

and Disaster Control 
Howell Fire Co. Ill 
Humane Fire Co. 
Hunterdon County Civil Defense 

and Disaster Control 
Island Heights Volunteer Fire Co. 
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Kingston Fire Co. 
Lakehurst Volunteer Fire Co. 
Lanoka Harbor Volunteer Fire Co. 

Ill 
La.ucone Harbor Volunteer Fire Co. 
Laurelton Volunteer Fire Co. 
Laurence Harbor Fire Co. 
LavalletteVolunteer Fire Co. 
Lawrence Road Fire Co • 
LawrenceTownship Civil Defense 

and Disaster Cqntrol 
Lawrence Township Emergency First 

Aid Squad 
Lawrenceville Fire Co . 
Lawrenceville School 
Lebanon Township Fire Co. 
Leonardo Community Fire Dept. 
Levittown Fire Co. Ill 
Levittown Fire Co. 112 
Liberty Rescue Squad 
Lincroft Fire Dept. 
Linghocken Fire Go. 
Lower Southampt:on Fire Co. Ill 
Lumberton Fire Co. 
Manasquan Volunteer Fire Co,. 
Manchester Volunteer·Fire·Co. #1 
Manitou Park Fire Co •. 
Marlton Fire Co. 
Marlboro Volunteer Fire Dept. 
Martinsville Fir~ Co. 
Masonville Fire Co. Ill 
Medford Fire Co. 
Mercer County Airport Fire DepL 
Mercer County Board of Chosen 

. Freeholders 
Mercer County Civil Defense and. 

Disaster Control 
Mercer County CommunityCollegE? 
Mercer County FireMarshall . 
Mercer County·Fireman's Association 

(Ladies Auxiliary) 
Mercer County Highway Dept. 
Mercer County Improvement·Authority 
Mercer County Mosquito Extermination 

Commission 
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I 
Mercer Engine Co •. 113 / 
Mercer Metro · 
Mercerville Fire Co. I 
Milford Fire Co. I· 
Millstone Valley F.ire O.·lo .•. 
Mission Fire·Co. 
Mitchell Fire Co. #4 f 
Monmouth J~nction Volurltee:t Fire. ' . . . . I. . · Co. Ill · · , . 
Montgomery Fire co·. Ill !(Belle 

M~ad) ' 
Montgomery Fire Co. 112 (Skillman) 
Moorestown Fire Co. 
Morganville Independen;! VoluntE!er 

Fire Dept. _ 'j· . . 
Morganville Volunteer Fjire Dept. 
Mount Holly Canteen .. .· . · 
Naval Pr9pulsion Test cjenter-
Navesink Hook .and Ladde Co. 
Neptune Hose Co. 1/5 
Neptu.ne City Fire Dept. 
Neptune To~ship Fire.Dpt. 
New Brunswick Fire Dept. 
New Jersey Bell Telepho e Co. 
New Jersey Civil Defens and 

Disaster Cop.trol. ·. 
New Jersey Department o

1 
Defense 

New Jersey Departmen.t Of Env:Lron-
. . mental Protection Ir 

New Jersey Department ot Health 
New Jersey DepaI'tment of Trans-

Authority · · .. · • 
New Jersey State T:raini g School 

for Girls · • . 
Newportville Fire Co. If 
Newtown Fire Associatioi;i .. ·• · .• 
Niagara Fire Co •. (Burlifgton). . 
Niagara Fire Co. (Merch;mtv-il,le) . · 

· No:rth Brunswick Fire De t •. 
Nottingham Volunteer Fi e Co •. 
Oaklyn Fire Co. Ill 
01.d .. Bridge V9lunteer Fi e Co. /fl 
Old Village Fire Pept.. · .·. 
Oreland·Fire Go. 
Parkland :F:Lre ,Co. 
Penil;>.erton, Boro .. Fire Co. 
Penndel Fire .co. . : 
Pennington,·Fire Co. - · 

. -Penrt:i.p.gton .R9ad; Fi:re Co .· 
, .: Pen,µsau'ke11, Fire Go. //2 

Philadelphia Street Commission 
Philadelphia Water Commission. 
Pine Beach Volunteer Fire Co. #1 
Pine Hill Fire Co. If 1 
Pioneer Hose Co. Ill 
Plainsboro Fire Co. 
Plainsboro Rescue-Squad, Inc. 
Plant Engineers Counci.l , 
Plumsteadville Fire Co. · 
Point Pleasant Beach Fire Co. Ill . 
Point Pleasant Boro'1glJ. Fire .co. If 1 
Point Pleasant Borough .Fire·Co. f/2 
Princeton Engine Co. //1 · . . 
Princeton.First Aid and Rescue Squad 
Princeton Hook &.Ladder 

. Princeton Joint Civil .Pefense Council 
(Princeton Bo):'ough) 

Princeton: Joint Civil Defense Council 
(Princeton Township) 

Prin,ceton JunctionFire Co. 
Progressive Fire Co •. 
Ptospect Heights Fire co; 
Protection Fire· Co._ 
Quakertown Borough Fire Dept. 
Quakertown Fire Co. 
Quakertown West Encl Fire Co. 
Rancocas Fire Co. 
Rantown Fire Co~ Howell //2 
Raritan Township Fire Co. 
Relief· Fire. Co. (Burlington Township) 
Relief Fire Co. (Mount Holly) 
Riverside Fire Co. 
Robertsville_Vol:unteer Fire Dept. 
Rich-Hill Tra.nsp.ortatiori Truck:i:ng 
Rockledge Fire Co. 
Rocky Hill Fire Co~ -
],toebling Fire Co. 
Runnemede Fire Co. Ill -
Rusling .Hose Co •. -
Scotch Plains-. Fire ,Co. 
Seaside Heights Volunt~er Fire Co. 
Seaside Park Volunteer.Fire Co.- Ul 
Sellersville Fire Co. 

- Sergeantsville Fire Co,;·. 
Ship, ,Bottom Volunteer Fire. Co. 
Sicklerville Fire_Co. 
Signal 22 Association · ·•, -, 
Silverton Volunteer Fire. Co~: 1/1. 
Slackwood Volunteer_ .Fire, Co. ,-

. -Slack}N'ood_ -Volunteer_ Vi.re Co. (Ladies 
· Auxiliary) 

South Old Br,_i;dge Fire {:o. 
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South River Engine Co. #1 
Southampton Fire Cq. 
Stafford Township Volunteer Fire 

Co. 
Stafford Township Volunteer Fire . 

Co. Ill 
Starscreen Inc. 
Stockt6n Fire Co. 
Surf City Volunteer Fire Co. 
Swedesboro Fire Co. 
Tansboro Fire Co. #1 · 
Trenton Board of Education 
Trenton Civil Defense and Disaster 

Control 
Trenton Emergency Rescue Squad 
Trenton Fire Dept. 
Trenton Psychiatric Hospital 
Trenton Psychiatric Hospital 

Volunteer Fire Co. 
Trenton State College 
Trenton Times Newspaper 
The Trentonian 
Tuckerton Volunteer Fire Co. 
Tullytown Fire Co. 
Twin "W" First Aid Squad, Inc. 
Union Beach Baro Fire Dept. 
Union Fire Co. Ill (Morrisville) 
Union Fire Co. (Titusville) 
Union Rescue Squad 
U.S. Marine Air Reserve Training 

Center (MARTC) 
U.S. Marine Air Reserve Training 

Unit (MARTU) 

· U.S. Marine Corps 
U.S. Marine Corps Reserve Training 

Center (MCRTC) 
U.S. · Naval Shipyard 
Van, Doren P.etroleum Carriers 
WBUD Radio Station 
WHWH Radio Station 
WTNJ Radio Station 
WTTM Radio Station 
Warminster Fire.Co. 
Warminster Naval Air Developement 

Center 
Warrington Township Fire Co. 
Warwick Township Fire Co. 
Washington Volunteer Firemen, Inc. 
Waterford Volunteer Fire Co.·. 
Welcome Volunteer Fire Co. 
West Long Beach Baro Fire Dept. 
West Point Fire Co. 
West Trenton Volunteer Fire Co. 
West Windsor Volunteer Fire Co. 
West Tuckerton Fire. Co. 
White Horse Volunteer Fire Co. 
William Penn Fire Co. 
Willingboro Fire Co. Station 1615 
Willingboro Fire Co. Station 1616 
Woodbridge Fire Co. Ill 
Woodcrest Fire Co. 
Woodlynne Fire Co. Ill 
Wrightstown Fire Co. 
Yardley-Makefield Fire Co. 
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) 
BOARD OF EXPEJiTS: RESOURCE DOCUMENTS INVENTORY 

i 
(to be stored in Office of Commissioner, 

. . I 

Department of Environmental Protection) 

1. Newspaper Clippings. 

2. Buck, Seifert and Joil;t 
I 

3. 

4. 

I 

· a. Letter Reports ?f Damage and Recommendations 
b. · Drawings of Filtration Plant: Emergency Alterations· 
c. Estimated Cost bf Remaining Emergency Repair 

I 

·Transcript of Intervf ews with: 

Adams, Henry J. Jr •. I 
Augustyn, John 

Baxter,. Brian 
Bushnell, Ellsworth 

. Conti, Albert 
_ Coppola, Ralph 

Falcey, William H. 

Gilsdorf, John 
I 
I 

.· . i Holland, Hon. Arthur;[ J. 
. Trven, Richard 

- -_ I 

Klockner, Lewis, Jr •
1 

McQuade, William I 
. Mowat, Hon. Victor 

1

.. -

· Moyer, William . 
Nerwinski, Hon. Frarik P. 
Ricci, Rocco D. ·. _ I 
Tuccillo, Joseph Jr i 

. Van Hise, J. Morgan [ 

Westwater, James 
I 

Zamonski, Hon. Edward S • .,. . . . I . 
. . ·. . I City of Trenton Files . I 

Director, Civil Defense (Hamilton 
Town.ship) . 
Water Foreman, Water Division 
(Trenton) 
Business Administrator (Trenton) 
Superinte:ndent of Filtration and 
Treatment, Filtratio'I]. and Treatment 
Plant 

.Comptroller (Trenton) 
Acting Chief Pump Station Operator,· 
Filtration and Treatment Plant 
Director, Civil Defense and Disaster 
Control (Mercer County) 
PumpOperator, Filtration and Treat-
ment Plant 

·Mayor (Trenton) 
Senior Pump Operator, Filtration and 
Treatment Plant 
General Superintendent and Chief 
Engineer, Water Division 
Chief Pump Operato:t:, Filtration and 
Treatment Plant 
(Former) Deputy Mayor (Hamilton Township) 
Consultant - Buck, Seifert and Jost 

· (Former) Mayor (Lawrence Township) 
First Deputy Commissioner {DEP) 
Director, Department of Public 
.Works (.Trenton) 
Acting Director, Civil Defense and 
Disaster Control (New Jersey) 
Consultant - Westwater, Gaston and 
Dunka 
(Former) Mayor(Ewing Township) 

Annual Report ¥f the Trenton Water Works to the Department 
of Public Utilries for :l974. 

a. 
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b. Five Year Improvement Plan: Organizational Chart of Public 
Works-Department . 

. c. Documents: 

d. 

e. 

f. 

1. Memo to Baxter from Klockner Containing Revised Statutes 
2. Municipal Utility Fund Accounting 
3. Crane Company Cone' Valves Letter 
4. Pump Procedures. 
5. Lists of Priority Repair Projects· 
6. Pumping Charts 

Trenton Water Works suburban water rates, schedule of City 
meter rates and surface pipe and meter installation charges • 

Section 2-8 of the City of Trenton ordinances. 

Memo (September 23, 1975) f"romKlockner to Tuccillo 
outlining completion dates on present water filtration 
plant with resolutions· authorizing such construct.ion. 

g. . Report on Rehabilitation and Extension of Water Purifica-
tion Facilities for the City of Trenton, New Jersey (August 

· 1949) by Havens & Emerson, Consiilting Engineers. · 
\ 

h. Inventory and original cost of property in place (December 
31, 1963), City of Trenton, NOJ., Department: of Public Works, 
Water Division, by Bowe, Albertson & Associates, ·Inc., and 
Niles and Niles, and Supplemental Report. 

i. Logs of events from Trenton Civil Defense and Disaster 
Control. 

J. Annual reports and budgets of Water Division, Department 
of Public Works (1970 and 1974). 

k. Organization chart showing internal connnand structure of the 
Water Division. 

1. Agreement between City of Trenton and Local No. 2286 of the 
American.Federation of State, .County and Municipal Employees, 
AFL-CIO. 

m. Agreement between City of Trenton and Local No •. 2281, Trenton 
Supervisors, American Federation of State, County and Muni,-
cipal Employees, AFL-CIO. 

n. Emergency directives issued by public officials. 

o. Report and list of cornp,anies in the support operation. 

7. Transcripts of City of Trenton Inquiry. 
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. . . -

TRENTON FILTM. ION PLANT IMPROVEMENTS. COMPLETED OR. 
. . .·. CON!EMPLATED FOL:f_.OWING CRISIS 
·.· . . ·. I . ·. . .· . . . 

Informatlon! provided by Buck, Seifert & Jost~· 
. . . 1 Consulting Engineers 

·. ; ; REiAIRS tN PROGRESS OR ·COMPLETED BY CONTRACT' 

ITEM .<-r ·_- -·_ 

.1. Slab rein£orcement 'and conduit ·restorat:i.on. . - . . .- . - ·:- . -, - . . .... 
· 2.' Rehabilitation _of- e(bectrical systems. damaged by flooding. · . . . - ·• ·. I . . .. 

J •. _Reb_uilding; heating rquipµient . · •. · . . . . ·. . 
4. Pain:t:Jng pip1a gallejry, accelatprs and flocculators 
5 •.. Recoristt1,1ction and. r,ft1cLbilitaUon .of traveling s·creens 
6 •.. · Repairs to flash milqars,.·accelators,· settfing tattles arid, 

: f ilt:ers · : . j . .·•·.· - . · · - ·· - ··· 
]. Rebuilding and reha ilitation of low li~t .~nti high.lift'-

· COST 
$135',2}7 

4.2,000 · 
. 14,800 
. 17,850. · 
. 60,670 ..• 

131,9.25 

8.> 
' 9~ 

10 •. 

..•... · • ptltlip$ arid moto · s 
·Rep~ir and- rehabili .ation of hydraulic 
Replacement of· ~one valves.with si:leµ~ 

cylinders arid,.va.lv~-s· 
check vi;i.lves . . . 

131,944. 
78,000 
15;200 

··Pt1rchase 6:£ control equipment . 20.,000· 
. . ' 

' .· .... REPAIRJS : COMPLETED BY PLANT'. PERSONNEL ' 
$647',666 

· .. ·. ·. .·•· .· < . •·· .• · .. · •.. ; 1 .· ,· .· .. ·.····; ... 
. 1. Reconditioning ·or t[Wo flash mixers 
. 2. Cle~ning and reco.ndlitioriing .of carbon tanks and feed 

.::dE!E:! !idr; !!r~!!~·;~:~1!:~eOD~) 3. 
' .. 4~ 

s .. 
6. 

<cleanitig an(i st:eri]izirig west clear wells· . . .· .·, . · .. · 
Painting all P?~n, :and· \Talves,±n:west filt~r gallery·.· .· . 

PE.O:i>OSEP ADDITION~ REPAIRS REC~NDED.BYCONSULTING ENGINEER.S* .. ·.· r . · .. · ·. 
ITEM COST 

. L . $·t:'1ctu~a;l ;-epB::i:rs /to: b:uilding . ,· · ... · : · ' •· '$ 50,000 · 
2 - Painting filt~r ho~es and head. house ; . _ : JO, 000 
34··•;·; Humidity control sYistem and air hand_ling equipment 60,000 

Electric work for controls purchased_ by City 16,000 
5. Automatic" controls~for traveling water s·creens · · 7,500 
6. ·· Two new air pumpin units for aeration system 10,000 
7. Two new flash mixe s - 25,000 . 

. · ;8 R~bui~d~n~ two. f lo9cu;a.tprs . _ ... •••· . ., . , · : .. 100 ~000 · 
9. Rehabili.t:ation of .~.ettling tank c.oll.eGtor ,e;ystems .. ·. 50,000 

10. ·. ~eh~bili'ta.tio1;1 and j1mprc:>yem.ent' of :filter ~a~h systems·· 50,000 
.11. Two new boos.t:er P:Ulll-f>S £?:r hydrau,lic _control system 6,000 

.. 12. N7w;impellorforh~gh•l:ft~umpNo. 3 .. ·• .. •;·.·· .·. 20,000 
•·. ·,13~.•· Silent check valv·e;· for Central Pump S~ation . $4;~~:~g~ 

* Further funds would c e from a rate increase or. throtigh St:a•te approval.· 
.·. for the City of Trenton to i,ncrease its .bonded indebtedness. . If· only · 
· ·.·. part_la: funds .are made _,v~ilable, priority will .be given to those- items 

es~e.11t1.al tQ_plant operati,on (Items 4, 8, 9, 12 and 13). 
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