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State of Wisconsin \ LEGISLATIVE AUDIT BUREAU

DALE CATYANACH
STATE AUDITOR

SLHTE 407

131 WEST WILSON STREET
MADISON, WISCONSIN 53703
{608} 766-2818

FAX {608) 267-0410

July 12, 1991

Senator Brian B. Burke and

Represeniative Shirley Krug, Co-chairpersons
Joint Legislative Audit Conmmitiee

State Capitol

Madison, Wisconsin 53702

Dear Senator Burke and Representative Krug:

“We have completed an evaluation of the Milwaukee Metropolitan Sewerage District’s implementation of the
‘Waler Pollution Abatement Program, as requested by the Joint Legisiative Audit Commitice. This program
was mitiated to improve sewage treatment and eliminate sewer overflows into Lake Michigan and is
-.expected 1o cost $2.29 bthen whcn n is comptcted in 1996 Thc pmgmm m Ehc Iargcst pubhc works pro;ect
'}.'_ln the Siale g htstory BER ST SR .

The Pollution Abatement program has experienced significant, unanticipated construction cost increases since
its mception.  The largest increases have occurred as a result of two projects, construction of a portion of the
North Shore tunnel and rehabilitation of a sewage dewalering and drying facility at the Jones Island
treatment plant. Overall, construction coniract increases of 15 percent, or $205.9 million, have been
approved as of December 1990,

The District contracted with an engineering consultant to manage the program and provide the majority of
engineering services, While the District has retained final approval for program fiscal and policy decisions,
we believe (he District could have done more to monitor the consuliant’s performance to ensure funds were
speni effectivel.y,

We aiso found the District needs 1o improve its policies and procedures for procuring consultant services,
We found several procurement practicés that, while not in violation of current district policies, would not be |
allowed under state and federal regulations and, in general, do not appear to be good public poficy. The
District has 1aken steps to clarify and poprove a number of these practices.

We appreciate the courtesy and cooperation extended to us by district staff and commissioners. A response
from the Milwaukee Metropolitan Sewerage District is the appendix.

Respectiully submitted,

ol éféz«%

ale Cattanach
State Auditor

“DC/DB/ce
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suMmARY

As of Deccmber }990 Ehe ’\/Iﬂwaukee \fiem)pc&htan Sewerage District has
spent $1.7 billion to implement a sewerage improvement program, called the
. Water Pollution Abalement Program. Initiated in 1977, the program seeks to
reduce the amoum of sewage. dlschargect into Lake Michigan and ensure
sewage. treatment and dzsposal meets environmental safety provisions in
_ .federal and sta&e Taw. Program pmjects include upgrading sewage treatment
plants, improving or repiacmg sewer imcs, and constructing several deep
tunnels o store sewage during geak sewer flows. The District expects the
pro_;ect‘: to be cz}mpie{ed on schedule, in 1996 for an estimated total program
. cost.of $2.29 billion. 'In addition to. program costs, it is estimated the District
. will incur 5500 m;lhon in ﬁnammg costs. When completed, it will be the
- largest pubhc works prejcgt in the State ] history and one of the most
.- complex,

At the beginning of the project, district officials believed the District lacked
__:.the necessary expenenee and resources (o manage. the -program-and provide .

':.'consuftlng mn Thts lezid fxrm then farmed a Program Management Ofﬁce,
-which mciudes the. Iead engmeerzng consultant and, over the course of the
. program; up.io 100 subcansuitams chosen by the lead engineering consultant
. and. the Dzsinct

_..It is. unusua! for one. engineering firm 1o provide a municipality with both
e mamgamem and.enginecring services, but district officials believed the

.-benefits. of project. continuity and increased organization gained through

contracting with a single firm wouid .offset any disadvantages. The

~ Department of ‘Natural Resources, the Envxrewnemai Protection Agency,

- which has awarded. $486.3 mxihon in grants i support of the program,
.. and.the li-member conumssmn whwh gavems the stznct approved me

. _.reiatmnship L TN . R

: Sigmfacam c@st mcrease& m program constmc{wn and desxgn activities have
raised quesmms about the DiSIﬁCE 3 efforts 10 monitor program expenditures

. and ensure funds are. effeclweiy Spent.. As of December 1990, construction
cost i increases totaled $205.9 million, and engineering costs also increased
s;gmfzcantiy We, therefore, exammed the extent and nature of the cost

- ... Increases. and the DiSIl’IGE s efforts o monitor program implementation. The -

_retauenshxp bczween tHe District and communitics which contract for sewage
sepvices wﬂ;h t:he Dts&ncz wis net mciuded in the scope of this audit.

Ty _:Even {hough i mntr&c&sd for much of the management and engineering work,
. it remained the DiSlHC[ s Icsponsmxhty 10 monitor the Program Management
: Offlce, and it. appears the. District provided some level of oversight. For
example as 4 measure of contm} Lhc Dasmci retamed fmaE approvai on




awarding contracts and contract chzmges Nons of the $1 ) bﬂh(m spent as of
December 1990 on the Pollution Abatement program has been spent without
district review and approval,

However, we believe the District could have done more in fulfilling its
responsibility: to monitor the Program Management Office and analyze
program expenditures. Increases in both. construction and engineering costs,
and questionable purchasing and coniractmg practices, highlight the need for

N :'.fuff’ﬁiﬂﬁ ihﬁ respﬁmibﬂtty

: “We found the. vahle of constraction coritracts has risen 15.4 percent as of
"December 199{} fmm a tﬁt&i of $ 134 biltion 10 $1.5 billion. Sixty-six
*'perceni ‘of the increase can Be attribuied o one large contract for the

~construction of one pcrtmn ‘of ‘the North'Shore tunnel, a deep tunnel for

smrmg sewagc beforc treatment. “The ncreases associated with remaining
' construcnon cem.raczs avcraga 5 3 percent which is wathm mdustry standards,

The. contmct for the consmcuon- f -o_n;: secﬁon of the Norf.h Shore Etmnei was-
) 'orzgmaliy awarded for $46 miiflion. As of December 1990; its: cost had risen
10 an esnmaied $1 82,8 mﬁiaon, largeiy hecause unstable: ground c:}ndmons
were encountered during. CONSruCtion ‘which required: addxtmnal conslmcuon
msasures such as mcreased turmef support

~LREN : . :

funds, have all _conduczed evaluations’ of the cosis assuc;ated wﬁh the'
const,ructmn of this section of the North Shore tinnel. Their snbsequem

" reports do not question the need for the ‘additional consiruction methods,

which increased substanuaily the cost of tonstruction.: I—I{;wever questions

about the payment provisions for the additional construction methods remain

_“unresoived We ‘therefore; befzeve an additional, indepéndent engineering

_ '_rev:ew of the orth Shore mnnci si mcreases c&rrenﬂy planned by the

- ' new facﬂsty at the Tones Isfand sewage t:eatmen" piam was-_.-'-' o
'awarded for. friore than five times the amount of the initial estimate, which - B
comnhuzed 10 higher ‘than mnczpated averaii construction costs.” Aithtmgh
' _ ndzcaied this’ fac;hty Wc:ufd ‘cost $36.4: million to construct,
'!he fmai fow bxd {o censtm" the facility was $194. 6 million. Subseqaent

: ' he: project hava resulted in cost reducuons of $12 2

- pme, mcludmg a change i
- prefinninary nature of the estzma%es, which were evemaaﬂy reﬁned and
finalized; hxgher than expected construction. materta} prices; and the -

o competmve condition-of the Gonstruction market. In addressing these factors, ...

o ahemattves and, in‘each case, chose an
o altematwe which t beheved wau!d allow the DIS'LFICE o maet program




-completion deadlines and ensure. a new facility would be built before the
- eutrent. facility deteriorated bevond use.  However, each altiernative it chose

increased substantially the project’s cost.

+In addition to-concems .over: increases in construction costs, some have raised
- questions about the costof the engineering and managemenl services which
: the Program Management Office provides. To some extent, this is a guestion
-of how:well-the District negotiated its comract with, and monitored the

performance of;-the Program Managemem Office. As of December 1990, the

» District has. pa;d the Program Management Office $413 million for

management and engineering services associated with the Pollution Abatement
program. The Office’s Iead engincering consuliant received about one-half of

- this: arpount; $200.2 million.

Of the $413 mxlhm d}e Dasmct‘, paid the lead consultant and subconsultants,
$61.2 millionwas prom ‘However, bccausc there are few projects of similar

.size 1o the Pollution Abatement program and none in which the scope of

engineering censultam duties are similar, there are few standards against

+ which to compare. the: reasonabieness of the: engineering costs or the profit
; -.eamed by -the Distrxct s: engmeermg consahants ;

Some have suggested Eiflai the lf;vei of prof:i was the resull of the stmci

- megotiating an agreement with the lead gngineering consultant that offers little
o ncentive o control costs. - There are two pr_oblems with this agreement:. .
. 1) the lead consultant is respozasxbi

e for both enginecring semc S an
management, thereby’ remioving: mdependem oversight of engineering services;
and 2) the lead consultant earns a profit on all management and engineering

“contracts, even. those which are subcontracted to other firms, creating a
“i potenﬁxai dzsmcem,we 10 control the cosis of other firms,

Hﬂwever, dlstrict ofﬁcmls behevc Lhesr eff{ms to monitor the Office have
- minimized the. nsks assoc;ated with ﬁns arrangement. The District has
. estabhshed several, momtormg mez;hamsms over the years, including;

N mstxtutmg & managemem strucmre paraEIei to. Ehe structure of

ﬁae Program M&nagement Offtce and

wodd amendmg the Master Agreement which descnbes the
relationship between the District and the Program
Management Office.

While these efforts have provided some measure of oversight, we believe the
District could have done more to oversee consultant performance and to
ensure funds are spent cffectively. For example, the District could have made
greater use of a design review technique called value engineering, in which an
independent engineering assessment of project design is conducted to identify
cost savings without compromising the quality of the proposed construction.

In addition, the District could have performed formal evaluations of the lead
engiteering consultant’s performance. District staff currently perform a
limited review anrually as part of the budget development process; however,

rogram-_': o




*this exércise is focused Targely: on consuliant staff composition and
* compensation for' m{iwmuals ncz overaﬁ perfannance compared to
presestablished goals. gt

© Similarly, the F}z' trictcduld have conducted reviews of the performance of
subce:msu}tan Cnrremﬁy, fhe: I}zsmc:t has relied on the lead engineering
consultant 1o, ‘evaluate ity subtonsultants. A formal evaluation process could
“have enabled the ﬂzsmeﬁ {0 negotiate incentive contracts that award profits
o ‘bused on meetmg performance’ goals.’ Currently, the District awards fixed
o pfrofizs based ofi 4. Centage ef cmts, whlch provides only a minimum
o mcemwe to wntmi':-cost e :

ft is not. Icm}wn cemch;swe%y 10 what exisns these and other mﬁmmnng
mechamsrns would have mmgated progmm costs. However, we believe it is
* gssential for the District 10 m}pr{}ve its 1evel of monitoring in the future 10
eﬂsm‘e 1 mcets its responsxbzhiy io:the public for the effective implementation
E ion Abatement pmgram and the. expenéuure of pubhc funds,

_ SUes: concermng diSHICi purchasmg aud _
udgetmg pmcm:es as wel] as the District’s’ use of management consultants, -

' Ut atlention. While thesc ISSUCS are; relative (o the Pollution

; of Eess fzscal 1mpc>rtance, they are not consastem with

fer-_example, not’ aiways followed its. own pchc;es on

' '_--budgeimg and Eremsferrmg Funds. “Iniaddition; the District has niot eonsastenﬁy

~ evaluated’ ;is_r'e _ﬂ:}r and use of consuitan{s For exampfe in one case, the
: ot Spe
""'mappmpnate fmaﬁczai mmsacuens wmch cost the District: $68 600 and which
*“had aiready been reseived “We meiﬂcie mggestzons to-improve purchasmg

and comractmg practices 10 ensure: district financial pracnces meet siandard
E 1as sl _te pm{:&remem prav:smns




INTRODUCTION

At $2.29 billion, the
program is the largest
public works project in
the state.

-appointed pursuant to state statute. ‘The Mayor of the City of Milwaukee

- Milwaukee.

- Pollution Abatement Program. The program includes numerous construction

The Milwaukee Metropolitan Sewerage District is a $pecial purpose municipal

. corporation which, by statute, is responsible for providing sewer services (o all

communities within the District’s boundaries, which encompass virtually every
municipality in Milwaukee County. The District also provides sewer services

.to all or portions of ten communities in surrounding counties. Sewer services

are funded by user fees. Additional fees are charged for capital improvements
to the sewerage system.

The District has been governed since 1982 by a commission of 11 members,

appeinls seven COMINISsioners: four pubhc members for three-year terms and
three members, who must be elected officials, for one-year terms. The
remaining four commissioners are appointed by a comunittee of the chief
clected officials of municipalities within thc Dlsmct other than the City of

TG satzsfy fedcrai and state’ water ;}0 'unen regulam}ns;fsthe stmct mltia{ed -
in 1977, a major program {o improve sewage management, ‘called the Water

projects which the District expects 0 comptete on schedule, in 1996. As

shown in Table 1, the District estimates that the program’s total cost, as of
December 1990, will be $2.287 billion, making it the largest public works
project in the State’s history.

As shown in Table 2, program cost estimates have fluctuated over the years,
as changes in project scope, cost increases, and changing market conditions
have been encouniered. - Although the program is nearing completion,
additional cost increases or. decreases may be possible.




Table 1

Estimated Cost of the Water Pollution Abatement Program
As of December 1990

Total
Cowygion . EcimaedCox

o j;oncs Island "rrcatmcm Plam SR e 506,000,000
_ South Shore Treatment Plant - 154,800,000
8 Tunneis S SRS i
O NerthShore . 70T 380,508,185
CCrosstown T 185,224,597
Kinnickinnic - Lake Michigan ~ ST 103,433,125
. _.Imerceptor{ﬁehef Sewers S 184,628,619
COther e 79.514474
. Tomi COIIS{I’I.E(,&OI?:_'_:: e ' ©U$1,623,109,000

o Nen«consﬁnctmn_;

Program Mandgement $ 254,100,000
Engineering. - 35660@%0

Estxmated: Cest ﬁf‘ the Water _ollunon Aba ment ngram* R o
: R O (m mxkhons} i :

Year = _: e R Estlmated Cosi

March 1983 - $2, iO’FS
Jupe 1984+ 2,047.8
April 1985 e “1;855.8
May 1986 =~ .. . 17478
~ February 1987 S 1,837.4
July 1987 1,898.0
April 1989 2,081.3
February 1990~ - .2,2198
I)ecember 1990 AR 287 4

*Amauﬂis are adjusted o reflect end of program value




The program has been funded with a combination of federal and state grants
and local funds, and, begmmng in fiscal year 1990-91, with funds from the
State’s Clean Waier Fund loan program. In addition, the District will incur
$500 mzihon I interest ¢osts, in addition to the estimated $2.29 billion m
program costs, for financing the Pollution Abatement program,

As shown in Table.3, through 1990, the District has received about 74 percent
of the grant funds which it has been awarded and cxpects to receive the
remaining 26 percent during the final five years of the program.

: Fund .'Seurc.e |

Table 3

Water Poliutum Abatement ngram
.Federal and State Grant Funds
. As of December 1990
_ (inmillions) =

' A@_éf&ed ' _ Received
Federal EPA Granis Sa863 . sw9ss5
- State-Wisconsin Fund . 4112 2798
State-Combined Sewer Overflow 102.9 130.0
Total $1,090.4 $805.3

: .The share of total. pro;cct costs, $1 A biltion as of December 1990, paid with
 local funds is. $895 million. If the District receives all grant funds awarded
. and the project is compieteei within the current cost estimate of $2.29 billion,
addii_lonai locai.funds of approxxmaiely .5175.3 miltion will be reqmred.

’ths program has been (,ommvermai fc}r a number of reasons. District

officials, iegxslaiors and interest groups have expressed concerns about:

. _' constmcmon cosi increases, toiaimg $205.9 million as of

< December 1990, and mgmﬁcant engineering cost
_-mcreases,

. '_the constmcuon mc_:_thods uscd to completc some parts of
the pragr.«.un, and

. ""the Dzsmci s demszon o contraci the management of the

program to the Program Management Office, a
- consortium of engineering firms. -




= scape of fhis andu

'Together ‘these circumstanices have raised questions about the District’s
maragerment praeﬁces regarding the Pollution Abatement program. At the
'requesi of thé Jomt chrslanve Audit Committee, we examined the District’s
efforts 10 impiemem the necessary pmgram improvements. Specifically, we
Cundertook 10:

“«document the extent of cost inicreases;

«  review the District’s efforts o' examine the causes of the cost
increases and 10 prevent future increases; and

«  feview the findings of previous, relevant audits of the ™~
Dhstrict.

As part of this review, we interviewed current and some former district
commissioners and staff, represematwes of local communities, and program
contractors. o addition, we examincd constraction contract modifications and
supporimg documentation, grant files; district’ pohcy and: procedares manuals,
and previous audits and reviews as well as-the method used to contract for

_ construction managemem services. The scope of this review; _wl'nch mciuded
management issues, is different. than that typically employed in grant review
audits. In addition; the relationship between the District and. comminities
which contract for sewage services wuh lhe D:sumi was not mciuded_ in the

Water ?ollutmn Abatement Pregram

The need for major mpmvemcn{s mn the District’s sewage treaiment system
cani be traced back to 1972, with the passage of amendments 1o the federal
Clean Water Act. Among other provisions, the amendments required states to
enforce stricter standards in sewage disposal. In Wisconsin, the Department

o 'of Nataral® Reseurces (DNR} s respo sible fm enforcmg these federal

_ standards dS well as state poﬂutztm mms, by promuigaung admmzstrauve

mles for mumcxp' il Wasmwater trea ént’ syslems and by ;ssumg cixscharge
“permits which: estabhsh standardsﬁj DNR also reviews and approves facility = -
- plans for: mum(:apal sewerage: syst ms, Whlch (iescribe how ihe mummpaimes -

e mtend io meei Ehe dlscharg _hrriz e - L

~Alsoin 1972, lhe State of "Himms sued the City of Mﬂwaukee and the District
“in grder 1o SEGp sewer overﬂows into Lake Michigan. Under normai
circumstances, combined sewers; ‘which transport: both storm water and
sanitary waste, route sewage 1o treaimem plants for processmg However

. when large storms' preduce enough storm water 10 avenvhelm the sewer

" 3'system, ‘this sewage, called’ "c:}verﬂow," is dzscharged into Lake Michigan.

without being’ treated; “In" 1977, a federal judge ruled on the. Hlinois lawsuit,

ordering even more stringent discharge lxm:ts than required by DNR, but this

federa} rulmg 'w" Eater overzumed '

While t;h;s smt was bemg !mgated DNR under the requuements of the 1972
amendments to the Clean Water Act, ordered the District to reduce the amount
of sewage it discharged into the lake and meet the new, stricter discharge
limits. The District sought court action in 1976 to prevent DNR from




T
DNR_ apprbveﬂ the

master plan for

poltution abatement.

Thez‘e was cansnderable

dzsagreement n
Milwaukee over how to
improve the sewers.

enforcing the discharge Hmits. In 1977, the District and DNR agreed 1o a
court order which required: the Pistrict 1o remove 85 1o 90 percent of the
pollution in sewage, eliminate overflows from sanitary sewers, and greatly
reduce overflows from combined sewers.. The Pollution Abatement program
was dcveioped io meet these (}bgemves

1981, DINR. appmved f.he District’s master famimes plan Eo ;mp}emem t.he
Pollution Abatement program.. The plan, which delineates a massive
construction project; provides for: 1) upgrading the Jones Island and the”
South Shore sewageireatment plants; 2) improving or replacing sewage lines;
and 3)-providing an-alicrnative 1o discharging sewage overflows inf¢ Lake
Michigan. S :

Choosing a method 10 accomplish-the last provision proved particularly
difficult-and controversial. The District considered two approaches. First, the
District considered separating storm sewers from sanitary sewers and treating
the two waste sticams separately. . Much-of ceniral Milwaukee has combined
sewers, while newer portions of the city, and most other municipalities have
separated sanitary and stormy, water sysiems. Many newer systems use
separated sewers: because storm. water-can: legally be drained directly into
rivers and lakes, greatly reducing the costs of ireatment.

The alternative approach was to preserve the combined sewers and treat all

© wastewater; - This plan called for.the construction of 17 miles of funncting.at - -
~ depths of up fo 325 feet: 10 store storm and samtary sewage when FHIT O

melting snow mcreased the flow into sewers beyond treatment plant capacity.

Bewage would then be pumped up to treatment plants over several days, as

capacny aﬂowed

’I‘here was consﬂerab}e debaze wuhm Miiwaakee Coumy over whlch of [he
two approaches o adopt.. Supporters.of .combined : sewers beheved Separatmg

-storm and sanitary-sewers would be too:disruplive, since many streets in’

Milwaukee's business district-would have 10 be excavated. In addition; -

* private: property. owners with:single. sewer lines would be reqmrcd 10 make
cosﬂy new cormectzons 1o Ihe separated Sewers.

On: thf; other hand advoca{es of separate;d sewers noted that the agmg

N cembmed sewers. in the city would e:vemualiy have to be replaced, even with

the. dee§x~iunne}: option, so sireet excavation could not be avoided indefinitely.
Further, they believed separation would result in fower operating and

© Trairitenance costs since separated sewers would not incur the high energy

demands. of pumping sewage out.of deep tunnels, and treatment plants would
process less wastewater. : Finally, suppoﬁers of separating: the sewers
maintained this option would allow local contractors to perform the work

‘since it-would use construction methods-familiar to the Milwaukee

construction industry; the deep-tunnel. option would require the expertise of
out-of-state firms:familiar with. this unique technology.

= District -gfficia}g;;.wim-még épgﬁfq{él--ef_ - DNR and the Environmental Protection
- Agency (EPA), eventually. choseto.address the overflow problem by

constructing three deep-tunoel storage areas: the Crosstown tunnel,
Kinnickinnic-Lake Michigan tunnel, and the North Shore tunnel. Public
opposition o sewer separation, with its extensive street excavation and costs

10




_
Decp tonnels were
estimated to be less
expensive tham . . .

separated. sewers.. . . '

1o privilte property owners, appears to have been an important factor in the
“decision. “Tn- addition; district ‘cost estimates completed in 1980 showed the
"_'_déep%umaei%ﬁ'{)p{ion,'_-at.'$496- mitlion, t0-be slightly less expensive than
*“separating the sewers for $514 million. .

Revised _diéirici estimates car.np'iﬂe“téd in 1981 placed the cost for deep tunnels

4t'$342.4 million and separaied sewers at $700 million: Peep-tunnel costs are
iow estimated 10" cost gver $678 million; whether these tunnels will be more

* g Tess costly than separated: sewers-would have been cannot be determined.
~ District stalf argue:that deep tunnels would have been necessary ‘under either
i alernative because: (}eteric;m&cn.-.g}f._.sgmé:.;e_xisting separated sewers increased

flow duririg storms beyond treatrment plant: capacity.

The (ié_ii;bﬁfdéfed_'.agreeme'm-- between DNR and the District specifies that the

- pollution Abatement program is 1o be funded with a combination of federal
i grants from EPA; which are'administered by DNR; state grants from the
“. ‘Wisconsin Furid and the Combined Sewer Overflow program; and local
“matching fonds. To assist DNR in administering the: grants, the U.S. Army

"+ Corps of Enginecrs, under contract with EPA, reviews specific projects and

" contract changés for cligibility. for both federal and state grant funding. A

Wlthcnnsultai&ﬁsfer L
construction .. '

‘management services.

- miunicipality

< involved.

1 appeal Corps. eligibility determinations to DNR and, in the

case of federal funds, also to EPA. - All funding available through EPA and

- DNR grants has been awarded, and funds from the State’s Clean Water Fund
an prograr ‘be dsed 16 complete the: Pollution: Abatement program. ..

Because of the size, ‘complexity, and duration of the Pollution Abatement

__ Theihsinct ccntracied E 'pgagram; the Milwatkee Metropolitan Sewerage District decided to-engage. an
S e T eﬁginéﬁrin:g--.ﬁbnsﬁe}t;iﬁg fi;m:tq:fmﬁaﬁ'&fg'er-ﬂie.emire program as well as provide
' "--""all.'engmeaﬁ_ng services:  The District: continues 0 be responsit

sl for the

 day-to-day sewage treatment operations and related admini trative activities,
- siich as billing fo | SRET

r services ‘and routing maintenance.

n and engineering management and support;.

: _:.'-aﬁq:;mpnif't{)ﬁ:_xg -gﬁg'ineciin:g_-cé}ﬁtmets’.f_g-Enigirieér;ﬁg_-‘mSts-'ar_é-_i__r'_igf:_m’redf tor
1) develop a n which demons
" cost effective. means of meeting water guality treatment requircments,

a'é;i;}i;_'yf;'}l.an.wh:f;h-deménsﬁgtés'_mé'--need_ for the facility and a

2y préi)gr'e'_cnxxs&u_éﬁiéﬁ-?zdr&%ings;"an_é_-_-s’p;e:cific_at_ion'_s"_ﬁfcr the facility, and

* 3y supervise and inspect construction of the facility. ©

T assist in managing the: program, the consuliant formed 4 Program’_
o Management Office.

i Office. This office is a consortium of subconsultant engineering
‘firms chosen by the lead engincering consultant and the District.. Except for
mgj_lejad_'cpﬁsui_t_aﬁ_tg and an initial small core group of firms, the make-up of

‘: '-{'-_ﬁfé.f--_limgr"" ' Managgmen:-{}_ij‘;?i_cef;-ha-s-:.._g;m_a;n_'géd_ﬁ_';ix_m'z@gho'ﬁt3_-t1rneﬁ-;_lifa.';>'_f,_m¢._ .
*-program as ‘project needs have changed; over 100 additional firms have been

 The lcad engineering consuftant has coordinated the overall project

11
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and provided approximately 50 percent of direct engineering services, while
relying on associates in the Program Management Office to complete the
remaining 50 percent of design and construction supervision.

Significant cost increases in-the program have raised guestions about the
Program Management Office’s management decisions as well as the District’s
relationship with the Office. Because the District contracted for the
management of the program, we would have expected the District o oversee
diligenily contractor performance. While the District has established some
monitoring mechanisms, we believe the District could have done more in
fulfilling its oversight responsibility. However, district staff maintain that the
circumstances leading 1o the largest increases could not have been anticipated;
therefore, a change in the management of the program would have had Iitle
effect on the overall cosl increases.

ek
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E T
CONSTRUCTION COST INCREASES

4,000 contract changes

have zncreased f:ﬂsts by
- $205.9 million, or

15.4 percent. of fotal
construction costs.

Contract modifications

arereviewed by the.

U.S.-Army Corps of .-

- Engineers for grant
“eligibility.

The Pollution Abatement program has experienced significant cost increases
since its mception.  Over the years, estimates of total program costs have
fluctuated, from a low of §1.75 billion, to the December 1990 estimate of
$2.29 billion. To a certain extent, the fluctuations have been caused by the
difficulty in accuraely estimating consiruction costs as much as 15 years in
the future. However, a substantial portion of the fluctuations has been caused
by two factors: modifications 10 construction comtracts, particularly for one
portion of the North Shore deep tunnel, and inaccurate estimations of the cost
1o build a new facility at the Jones Island treatment plant.

Construction Contract Modifications

While Pollution Abatement program costs have increased for both construction
and engineering services, the largest increases have been in conslrucuon LOSIS.

As of December 1990, there were 281 constriiction coniracts associa ed with
- the program. - Aizhough ongmaﬁy awarded for a totalof $1. 34 billion, over .

4,000 changes to e contracts, called contract modifications, have resuhed in
additional costs of $205.9 million, bringing the value, of construction
contracts, as of December 1990, 10 $1.5 billion. Tkus represems a_ .
15.4 percent increase in the cost of the coniracts. - Hewever addmonal
modifications are likely to occur on these and future constru(:u(m coniracts,
contributing to further increases.

District and Prégrém Management Office staff believe the methed of
contracting has, contributed to the number of contract modifications for this
program. EPA, which has awarded grants totaling $486.3 million in support

- of the program, requires grant recipients o, use a contracting method called.

risk-sharing. The general goal of this method is to rediice contingency
amounts in construction contracts, thereby lowering bid amounts, by assigning
financial responsibility for cost increases 40 the-parties-most-able o control.
the risks which may. iead w0 cc)mra{:t mod;ﬁcauons and increased costs. For
example, addmonai ccsts duc.to a d;f[ermg site condition would be borne by
the owner, not the contractor, reducing the need for the” comractor to :m:}ude a
cemmgerzcy for such poss;b;l;ues in {he bld

___W_I?ﬁié_ﬂle géa_l :'efr;"s'k-s_ha_i'ing:ié E_'Q_'r__edﬁcé costs, an additional effect is an

increase in the number of contract medifications, since a modification must be
negotiated whenever a Change. in construction time, materials, or site
conditions. occurs. .Once the. modzﬁcauon has been executed, the U.S, Army
Corps of Engineers; acting on behalf of DNR, makes advisory determinations
on whether the modification costs are eligible for grant funds.

14




. 3'Imprﬂ' enhanc:e original desgn

Contract modifications occur for a number of reasons. For example, design
errors may. lead to revisions m construction plans, or ardorseen conditions at a
construction site may require: altemative construction methods. Contract
modifications may. increase or reduce the cost of a project. As shown i
Table 4, a variety of circumsiances have led to constraction contract
modifications.

Table 4

“Contract Mmhf‘ calions far ‘the
o _Water Pol!ut_x(_m z_&__ba__tem_ent_ Program

--'-Reaso’nif Seme e e Modifications o Increase (decrease)

":Dxffenng site condition ol 555 $182t}6{}002 S

el gmeer—;eiated hange

Loh8SEAB3
CLAOETIE
(9,146,071).
239,528
0

“Time extens:em--'-’-”“- S
.Regﬁiamry agency code’ change
Excess/insufficient ma&emfs
Not yet cazegomed by Offlce
Change with nocost -

Total T $205,880,069

* Includes miscellancous changes and changes on district-designed projecs.

A ——— - _Blffermg site condigions. ha ‘tesulted i’ the most costly modifications, -
Mnst ofthe cost 77" despite representing only 12,5 percent of all modifications. A differing site
 increase has been dge " ‘condition exists when the conditions of the actual construction site differ
"to differing site % materially from those indicated in the design and contract. ‘These conditions. .
conditioris. “are not foreseen: by the designer. Seventy-eight percent of the cost: for the

dxi‘feﬂng site ccmdnmns, through ‘December 1990, 13 assec;ated wﬁh the .
Ea constmctmn--of one portmn of the North Shore tunmel. 3

e _'As showzr in ’}?abie 5, mod:fmauon'costs 'were not eveniy dnstrrbuted over: aiI
“con "--Fwe percem of the contracts were responsible for 81 percent of /.
on' dol h iclude contracts for the: Crosstown: turmel and:
" several Jones Island contracts, as ‘well'as & contract for the caﬁsirucmon of one
portion of the: North Shore umnei :
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. Table 5
Construction Contracts By Rate of Change

Percentage of

S . .. Numberof . Perceniage . Maodification Modification
- Rate.of Change Contracts, . . of Contracts .. Cosis Dollars
Greater Than 25% 15 ' 53% $167,285,455 81%
10% 10 24.9% 36 ... 128 . 20056810 10
5% 1099% .. 46 164 9437430 5
O11049%. S (15 359 0 12,551,359 6
NoChange . . - . .37 . .. 12 . 0 0
‘Negative Change . 46 ... 164 (3450985 e

: _' '.Ahhoug:h' égmszmcﬂ | COSLS for the program have mcreased 15 4 percent
.66 percent, of the increase can be attributed to one large contract for the
constmcnon of one_po_r_txon of ihe North Shorc tunnel. The increases

53 percem Gf Ehe cosi lncreasc, wh:c 1'9 wﬂhm mdnstry standards.

w This. cnnt.ract was ougmaliy awardcd for $46 million. As of December 1990,

One North Simre 'its cost had risen 1o an estimated $182 8 million, a 297 percent increase over
tunnel confract the original contract vilue. In addition to.construction cost increases,
increased from - - . .. . CHEINCETINE COSIS. for this portion of the tunnel increased from approx;maaeiy
' ---$46_'iﬁilliaﬁ.'td:- e '$7 million to $14 101, pr;marziy because af hxgher construction supervision

o S1828 million,. o o costs related to managmg the. addmoﬁal construcnon work reqmrcd by the
IR dlffenng sxie c&)ndztmns - ce : ST : .

.Thc ngram Mandgcmem Qifi me points to three reasons for the increase in
conﬁmcuon costs for ﬂus pomon of 1he North Shore tunnel:

+  additional {u'nhéi_'sﬁppdri:was' Hecessary due 1o unstable
. grognd conditions;.

«  additional time and equipment were needed to pump a greater
.. .ihan expected amount of water which accumulated in the
.. lunnel durmg constmcﬁon and 10 grout the tunnel; and

- ,;addmonal concrele was nceded to line the tunnel,
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) _._cerrespondmg cost. mcreascs The ensumg Teports ¢ addressed a variety of

: "dzd we engage engmeenng cansuliants as part of’ thxs rewew

" The Program Management Office, which designed the tunnel, did not

anticipate the need for these additional measures at the time the coniract was
bid. Therefore, the contract was modified to account for the differing site
conditions, and the payrneni provzsmns were changed to accomplish the

" modifications. -

As fioted, in the 1970s, not all interested groups agreed that construction of

~ decp tunnels was ihe best method of relieving sewer overflow into Lake

" Michigan, Howevm‘, the construction of deep tifincls was estimated to be the
" 'most cost-cffective way (o address sewage overflow and the least: disruptive to
. _Mﬂw&ukee residents, since H reqn:red Eess strect excavation.

As the District has eﬂcountered d:ffenng site conditions, mining methods and

. contract payment pr{mszons have changed ‘once again raising questions about

‘the cost of the project. These two changes resulted in costs quadrupling from

- .the ongmai bid price on the major segment of the: North Shore tanniel (North

R "Shere phase TA) and genera,ted significant. interest in xdenmfymg the caases ‘of
. __the pmblems and hether any cozzld have been avmded

’}_-Bezween 1988 and 1990 the District, the i”rogram Managemem fozce, and

the U.S; Army Corps of Engineers: each contmissioned a stady 1o examine
issues related 1o the North Shore tunnel differing site conditions and

i etermmm :_whether the

o 'dszermg site’ conéuam anci ihasr cnsumg Costs were. unfe}mseeabie The
_ .U_S Army Co:ps of Engmeers, as the grant rev;ew agency aczmg on behalf of

roports and @ Ixmﬁe{i amounz of re}atgd wzrespondence
Iable' tous. _The Aud;t Burez_m is 0ot staffed to mnduc{

We wauid have expected a thorough analysis of cost increases associated with
the North Shore tunnel’s dlffermg szte condxtzons and payment provzsmns to
e ;havc determmed; Whether* S

. the Program Managemeﬁt f}ffzce cauid have predlcied actual
N mck behavm: and watcr mﬂﬁws prxor 10 Construction;

S appmpﬂ 'c desxgﬁ dec;smns were made sebsequent to

' ;denu_:cauon of the dlffenng sne cond:ttons,

Y the demgn and final cost of ihe North Shore tunnel would

"/ have chariged, had rock behavior and watér inflows been
correctly predicted at-the. design stage;

1




Existing reports do not
definitively answer
important guestions on
North Shore tunnel
COS1s.

= once the first differing site conditions were encountered, the

ngram Managemcm Offacc ceuid have predicted accurately
all subsequent additional costs;

.= _it.was appropriate to change payment provisions; and
- the paymems were appfopriéite' éﬁd documented.

" However, 0 our review found that none of ihie reports address definitively all of

these_points, and several of ihese p{)ims are not addressed at all. Others are
addresseci but not fully or. amhoniatzvc}y anaiyzed

The District’s report, for example, which a consultant prepared for the
District, describes the cifcumstances leading to the differing site conditions
and coniams copaes ‘of many documents, but does not present exiensive

- anaiysxs Slmxiarly, since the Program Managemcm Office’s report was

prepared by engineers which the lead engineering consuliant hired, it is not
likely to be perceived as independent enough to be able to definitely resolve
all outstanding issucs. Finally, the reports do not address the questions of
whether the Program Management Office shﬁuld have been able 10 predict
accurately the full extent of cost increases once the differing site conditions

. were encountered and whether this information would have changed the
__:._.constmcizon methods eventually chosen.  Nevertheless, the reports provide

insight into the comroversy surroundmg the differing sn;f: condmons and

3'."_:'fhe res iﬁng change. in payment prowzsmns

Geotechnical Review

Becausc the Norlh Shore. mﬂne} cost mcreases were caused by differing site

. condmom, many have questioned whezher the Program Management Office

performed adequate geetechmcal review for the design of the tunnels,
However, none of the reports suggest that the geotechnical exploration was
inadequate or_did not meet professional standards. The engineering firms

' _which rewewed ‘the geoiechmaai report seem 10 have agreed with its conients.
_However, the District’s repori suggests further geotcchmca! exploration would

not have been unreasonable

_A ceniral mue i whether more expieramry borangs shou}d have been made
B durmg the geotechmcal expioranon A boring is a vertical sample of soil and
rock. taken 10 determine grourad condzi:ons The District’s report noted a

subconsuliant’s inlial geotechmcai revzew recommended eight borings in
addition to. the 15 borings already  taken. ' However, only three additional

borings were completed. The District’s report concluded that the five

addltional ‘borings might have provrdcd more useful knowledge to the desigoer
regardmg rouk qa&h{y aﬁd potentxa] Water inflow into the tunnel,

In their reply 1o this 'xépcri,“tﬁ’e"?rojéc’i Management Office stated that, after
further negotiation, the subconsultant agreed that the existing geotechnical
information was sufficient and that existing borings could be substitated for
five of the eight recommended borings. While the Office was not able (o
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" notes taken s ' :seqﬁem ;g the agmemem show there was no further discussion

“The E}’ S Army Cozps of Engmaers Teport noted that more E}crmgs would not
.. have provided new information, but would only have substantiated the
“existing znf{}rmauon, which the Corps found 1o be reasonably accurate,

. __In&teaii the Cnrps report suggests the ?rogram Managemem Office was

et of mncrete hmng, aﬁd a ?ﬂéﬁ per ?m lﬁat Wﬁi be necessary o compiete

'w' doemnentamm to substantiate this agreement meeting

of aze ;ssue

bgﬁavwr of the rock wheﬂ exc;avated Thzs

paﬁnﬁntha s specifies

& pmject




June 1986

February 1988
April 1988

cAngustf REE
- September 1988 - .. ..

July 1989

September/

October 1989 -

May 1990 - . -
December 1_990

Ianﬁafy; 1, 1992 E

“Table 6
North Shore Tunnel Timeline
..-{Phase 1A}

Conuaci awérded Ifor_ $§16,:i | m;iizon

Mmmg hakied because of unstabfe rock; d;ffermg site condition declared and support
miethod changed; payment changed from unit-price basis 1o time-and-materials-plus-

- fixed-fee -basis; costs. increased by $7.3 million.

Mining Lemporan}y halted because of water mﬂow problems; Program Management
Office and the District bega.n evaiu&img alternatives and, to avoid lLitigation, kept
umawand«maﬁemfs paymenti terms for. tunnel constraction, while additional

“construction: measures were: developed. and underiakcn to address differing site
.candttmns, _cc)sts increased by.56.5 mﬂhon

: Mmmg rcsumed when surface grouung was used to resolve walter inflow problcm
_:cnsm mcreased-‘by $18(§ mﬂhon :'_: TR :

Costs increased by $11.7 million,

.. Additional concrete lining required due to water inflow and unstable rock; differing
site condition declared payiment pr{)vasmn renegonated 10 address changes; cosis

increased by $21.4 mllhon

Ci)_sfts mcreased by §7 18 m;ilmn lOaddress fe;j_iéimng work.

Mining of the North Shore tunnel completed.
" Final cost estimate i‘orfhe coniractwas$1823 million.

. Expected compietmn date. of eﬂnretunnei o

The com.ract 3130 specrfxes iha expectc»:d amount of water inflow, in tenns of
pcak flows, average, flows, and iozai vc)lume of water pumped out of the
tunnel. By each of these measures, the actual water inflow was many times
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In add;uon, the contract payment Erms were change:d for both the tunnel
~construction and. the construction fcasires necessary (o address the differing
it Conditions, from a unit-priced basis (fow bid) 10 a time-and-materials-plus-
fixed:-fee basis. This payment basis required the Disirict to pay the contractor
for actual time and material§ used, with an additional fec for averhead and
prefit The D:smct m&ended ﬂns changc 0 be a shcri—tcrm soiuzwn W enab]e

' :ngram Managemem Offzee evaiuateti alzemanves anﬁ un;xiemented a pl;an of -
sz_xrface grouung 10 reduce water mﬂow SO mmmg coufei resume.. Whl_le

"cenmnned on a nme-am&matenals ba31s

: ;H@wever, even 3ﬂer mmmg resamed the contr&cém commued 0 encaumer
* differing site:conditions. For. exampie, pOOf rock: quahty and: mcraased water
- inflow: increased the mmouni of conerete i}g required to complete the.
: -'mxmei Coszs zncrﬁased not oniy due 10 using more concrete Imer but alst:t

o -._The mmmg wurk caHed for under thzs consract was mmpieted in. |
e :_September; 1990 and, as. noted, ¢ ¢

» __-Studxes conducted o date dszer sharpiy m ihe;r 3udgment of thc
' Appropriaeness of the changes (o the payment terms. - The. ngram
- tzmewand-mater;als payment. basrs was: the best. option; all: pames were:-
interested i’ completing the fun
Ccontract, woafd have been ume-consummg T addmen this ‘solution avo;ded
- litigation, singe: the coriiractor advised he: wouid refuse 10 c(}nimue work ™

. without a bilateral dgrcemem ¢l anfymg p&ymen{ and mher provisions.: Legal
o __cvaluatmn at the: time’ sugges ed that the contractor. would be able to strongiy

 greater than expected. For exaniple, the contract specifies that in-a particular

area of rock, the inflow could be on the grder of 700 gallons per minute. In
fact, flows reachicd as'high as 7,000 gallons per minute over the entire length
of the mrmei

The severzl,y of t.he rock ané water. problems was apparent by February 1988,
when mining was: wmporanly halied. The Program Management Office
acknowledged a differing site couciman, and the Dx&tﬁct appmved a

modification for tunnel Support.

spenﬁed

because ihe umi cost of concrete was hlgher than expected

_ _as $182. 8 mﬁhm _ The ngram' Manageme Of;fice_s

Managermerit 1 'fffce s report concludes that under exzsung conémﬂs &

3ehng expedm(msly, and- renegoﬂanng the

th ctuai constmcuoﬁ cendluens WEEE 0
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Full, independent
engineering review of
the North Shore tunnel
project is pimmed by

. .the. I):stnct

.Costs for' a Jonds

" Island facility increased

from an estimate of
$36.4 mllhon o a bid of
$194.6 million. o

" resulted in unhecessarily high costs to complete the wnnel. The Corps has

T negotzated appropn&te}y DNR Wﬂi make ihc fma detcrmmauon

: ’I‘he Program Managemem (}fﬁce s accc)untabzhty m regard m whexher msts

‘takerr'steps 1o establish the reasonablericss of the costs. First, the District has
engaged an accounting firm to-audit costs to ensure that they are appropriate

- date, identified as much-as $9.7 miltion in overpayments.

In addition, the Commission has approved a request for proposals for an
* engineering consulting firm review of all-decisions made: on the North Shore

‘first siudy 1o congider. the full consequences of the differing site ‘conditions

- one contract, for a new sewage dewatéring and drying facility at the Jones

‘On the other Hand, the U8 Army Corps of Engineers, the grant review

agency for the program, asserts that tme-and-materials payments should be
used as infrequently as possible and that anything that can be quantified as a
discrete Change 1o the contract (umit-price basis} should be paid that way. The

- Corps recognizes thar time- aud-maien&is payments could be justified for the

differing site’ conditions, fo ensure work continued; however, it contends the
District should liave 'maintained the original contract for the actual tunnel
construction, reserving time-and-materials payment provisions for construction
measures necessary to address the differing site conditions.

The Corps has been conducting an ongoing review 1o determine gramnt

‘eligibility of the cost increases assoctated withthe North Shore tunnel. This

review focuses on the changes in payment provisions and the way in which
costs were negotiated and has raised quest;om &b{)ul the appropriatenicss of
these payment provisions,

The Corps is concerned that the decision io change the payment terms of the
original agreement when the differing site conditions were encountered

determined that some of the North Shore tunnel modifications are at least
partly mehglble for grant funding because the District has been unable to
document 1o the Corps’ satisfaction that Costs were reasonable and were

were reasonable and negotiated appropriately remains anresolved, Questions
continue 1o surface concerning the ‘appropriateness of the total cost increases.
The District, however, has recognized the need for further review and has

and 1o determing whether there were any overpayments. This review has, to

tutinel to identify: petemxaf funds which'could be recovered. This will be the

and all of the contract modxfzcat;ons “The District expecis this report 1o be
completed by the end of 1991

= Jones Island Treatment Plant
In- addition o cost'increases which oecusred during construction, we found

Island treatment plant; which was awarded for significantly more than initially
cstimated, contributing substantially: 1o the total estimated cost to rehabilitate
the entire plant ($526 million;: as-of December 1990). Ahhough the Program
Muanagement: Office’s initial:estimates-in: 19873 indicated this facility would
cost $36.4 million to construct, as shown in Table 7, the final low bid to
construct the facility was $194.6 million, or 435 percent more than planning
stage estimates.
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’1‘ abie ’}'

i ---J{}nes Esiand; I}ewatem;g wzd Drymg Fac:i;ty

Cost Estimations
{in millions) . -

 Estimation

Year
St 1988 e e 517
1987 s B 11238
1988 _ ... . 1389
1989 {pre-bid) © 1634

© 1989 Gaoal bid) s o o 1946

£ In 'addxtzon o &eatmg wastewa{er for reiease info Lake M;chlgarz

: --A cembmauon of fac:wrs comnb":ad o ih]s xncrcase These mclude 1} a

-+ Island treatment plant. has, since ihe: 192{}5 processed solid waste into an -
s OTEANIC fertilizer called leorgamte This processing involves treating siucfge
. sewage treatment bypmciuct} ina dewatenng and drymg facﬂlty

' :-’I"fns fauhty wis. sfated fcr-_ma_;or renevamms as part of lhe ?ﬁilmmn

_rcgr&m . Atnong other. p:obiems the wooden pilings. which -

img, .4 decision o replace the dewatering: and
ther. than renevate i and m 2983 prelunmary plans for its”

g cons{mcnon were devefoped

The: prehzmnaxy pians for the dcwamrmg and drymg facihiy reqmred the use

< oof new: iechmfc}gy which would require fewer studge: dryers lower -

maintenance and operatmg costs, and Tess total floor space and,. accofdmg o

- the Program: Management. @ffsce, would enable the District to produce - -

Mziorgamte -at a fower ¢ost. _*I'hls:- 1983 p!an esamated COSIS to. be
Acost estimation team within: the- ngr Mana 'mem Off ce
-prepared mzs ‘estimate: and- all- subsequent cost estimates. Whaie_ the stinc{

-did not assist in preparing the estimates, it was involved, semewhat_ m ﬁns

i ---:'-pmcess, smce: a dzsmct empl(}ye t}versees the Cnst Bsmnatnon Office,

g were..dxsmtegratmg 'Ihese slmcturai problems; bmught
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Des;gn changes added

$61.1 million to’ the .
* Jones Island fac:hty

contract.

: ,In suppon-.ef zzs-.deczsmn the Bi_smct pomts m }} fne fmdmgs of Ehe

... Based on these plans;.the District issued a contract for the design of the
- dewatering and drying faczhty in 1985 wzth the design scope referencing the

1983 plans. This design featured the new lechnology and correspondingly
smaller floor space and had a construction cost estimate of $51.7 million.

In 1986, the Milwaukee Metropolitan Sewerage District Commission approved
a four-month pilot program to study the new technology. By the end of the
pilot study, district staff were pot.yet confident that the new machines would

- work.consistently... At thc same. nmc, the, EPA grants program, which the
.. District depended., on to. provxde 75 pemem of the pfoject’s costs, was ending,

and final designs ﬁefzded i0.be submitted in order 1o receive grant funding.

District and Program Managemcm {}ﬁ“ ce staff believed it to be in the local
taxpayers® interest to maximize: grant pariicipation by meeting this deadline,
Therefore, at-this time, the District chose the existing, more expensive, but

-.-reliable.technology, ra{hcr thaﬁ thc new, more cost-effective, but unproven

technek)gy

- ln E%? the le&d consuitam revzsed the demgns to reﬂect a refurht 1o the
- existing iechnolergy, wh:ch'requzred dddmonai dryets and mcreased space 0.
. -house the dryers; | This revision resulted in additional costs of $61. 3 million

above the previous: $SE 7 mifhon estzmate, for a new construction estimate of

.$112.8 miltion. F]fi}‘m()ﬂe miilion Of thiS increase is directly attributable to the

more expcnswc dryers and the:..mcreased buxfdmg su;e Thc prq;eu ctemgﬂ

--.--;SBS 9 mnihon wluch was submxﬁed 0 DNR for gram purposes

Ait}lﬂugh lhe I);stnct; 5. decrswn m retum to the old technﬁiogy ensared the
- .continued, consistent producswn of leorgamae ‘this decision added
. subsiamaliy to.the cost to. construct the facility. Given'the szgmﬁcanﬁy
. higher cost, we. would have expected the District’s decision to have been
o -sappertcd by detailed anaiysxs showmg mat the benefits of returning to the old

leckmology t}uiwerghed the higher costs

of Lhe new tcchﬁeiogy was adeqﬁate and gwen ‘the expense of chaﬁgmg the

.. Project design, whether the District could have extended the review to
- determme conciuswely, wheiher Lile new lechnol@gy cmﬁd be used Dlsmct

ex, the exxstmg facility contmues 1o

- ;iredace Mziargamic: iodéy, as construction is completed on the new facility.
1t appears, therefore, that while district officials made a decision which

addressed their primary concern, that Milorganite production would continue,
uninterrupted, it is not clear that other aliematives 1o reach that gc}al were
fuily analyzed.

In addition 10 the increases due to design changes, further increases occurred
between grant application in April 1988 and bid receipt in March 1989; the
Program Management Office’s estimate rose from $138.9 miltion to
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51634 m;}hon imiediately prior 10 bid‘opening, and the low bid was
_ $194.6 million. - ’}?he Office atmbt:tes mos£ of these increases to changing
o markct conézticns R

o "’%iarket'szdltmns _' - Fal

U The cméimn o the cons{rucuon market at the time. bads o;pened appears 1o

© “have {;onmbuied samewhai 1 price’ mcreases Material prices, particularly for
© 7 stainless stecl, Tose sieeply immidiately prior 10 bid opening. The Program

) B Mamgemcm Off;ce s esi;mate rose te $163 4 mltion to reflect the higher

fAfier 15 Sharp mcrease it 'was unciear whether prices would continue 10 rise
Ut a steep Tate, or Tevel off. * Construction suppliers will generally only
- guaramee prices.for & period of 45 1o 100-days. However, the 10ﬁg-£erm
' ._..namre of the }enes Isiand pro;ect made u, necessary to estimate prices years,
“into th ; /. for many xtems suprphers
~would only guaranice prices for a few-w&eks, or not at -
' _"coﬁstz‘emtie afket at t,he zzme was_ such that c{}mractors d many pmjsci
 options and wer
o E'mrge number of work,ers far four or fwe years when many shorier—term

e anagemen Offzce'apparently made.substanual effor{s
R se icil idders, W rs submitted bids, and the contract was let
'fozr a low bid of $_194 6 rmlhcn, or '$31.2: million. more than the Program

i a ','-'_'The Off;ce coniends that, because of

Only two contractors.
submitted bids; the low .. .
bid was $31. 2 million. -
above: prebifi est;mateﬁ

" the ] Jow riumber of bidders,
" material ptice 'ncreaﬁes thin we}uld have: been hkely 2 szmauon ‘with more

competition. In fact, since material- puces “stabilized after that initial increase,

the: contracmr 5 h;g pm;ecnons may have resuited in l:ugher than expected

" To mifigale Cosis; onée rhe bni of $194 6 mxihon had been aceepted designers

$ \pted fo reduce the scope of the project, without affecting: functionality.

CAcCtons. {aken have included elimi ating ‘backup machinies, ehmmanng

skyhghts and changmg stainiless steel spemficatfons ~These scage reductions
i of $I-2‘.2 rmliian for Ehe pro;ect
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Although alternatives
were available, the
District chose not to _
rebid the Jones Istand ~
contract.

- The first ﬁpzmn d;vzdmg the project;, weuld have mcreased the likelihood of
* mére cotifractors bidding, since contraciors appeared wary of the four 1o five

" resulted i a lower:total project bid price; since the increased competition
_might have reduced inflation factors used. by contractors: I addition, since
. the smaller
- aboul future material prices huﬁt into the bids, Finally, since contractors™
resources ‘would not:be tled np for suc:h a long period, the risk factors would
© be-rediced. s

* completion date, since-each-piece would:have to have been completely
+ finished before thé next contractor-could begin work, When a single
contracto; conduczs the enure pm;ect észerem aciwmes can. be coerdmated

N Ah}mug thxs obgecmm may be vahd nz xs noi clear whether Lhe ené cia{e '
“would: ‘have been. delayed:- District officials believed: that a-building delay of
i any length Wouid iricrease: t,he risk of mterrupung Mﬁorgamte production,
- rsinge ‘the existing faczizty wag rapidly.deteriorating. The District depends on
© ¢ Milorgatite revenue of approximately _S& million per year 1o help fund its
- operations and: limit-user:charges. However, it does not appear the District
-+ prepared estimates to- determine when the existing plant could no longer

'C:}ntractmg I)ecxs:e:zs

The stmet had Ehree all;emauves to accepting the low bid of $194.6 million.
The District could have:

< divided the project-intor smaller contracts and bid them
Tover ifme, o . :

. re}ected the bxd anci reopened blddmg at a later date; or

. ehm:nated Miiorgamte pmducmon é}togeihcr and pursued
-aiiema&ve dispc}sa} methods

Although the Dismct cenmdared these opnons the District rejected them,

citinig several reasons,-including: -1) the. need to continue Milorganite
production; which provides operaiing revenues; 2) the perceived need 1o avoid

delays because the existing facility was rapidly deteriorating; and 3) the need
Ctoravoid habxhty probiems inherent.in maiﬁ;pie contractor arrangements

year commitment involved:in the contract. Smualler contracts may also have

contracts would be. bid over time, there would be less uncertamiy

The District considered the option éf divi'ding the contract, but rejected it.
District-officials believed multiple, smaller contracts would -have-extended-the

produce Mﬂorgamte

In ad_dition, the production of Milorganite includes many steps, and the
District was concerned that if the facility had not, in fact, produced acceptable
Milorganite and several contractors had been involved, identifying the
problem and assigning liability would have been exwremely complicated.
Further; the District -decided not to-divide the coniract because. multiple
projects and contractors are likely to increase the risk of contractor disputes
and resulting contractor claims for contract changes. However, the District
did not analyze whether increased claims costs would have outweighed the
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-:-:-:The fmai altemanve the DiS[ﬁCt cxms&de:red was t{) chmate Mxi{}rg 11

savings from dividing the work inio.smaller contracis. Since the Pollution
Abatement program already had hundreds of contracts, it is not clear how

= substantial the. increased risk assomamd thh a few more contractors would

have been.

- As a-second-alternative to-accepting. the low bid of $194.6 million, the District

could have rejected the bid and reopened bidding at a later date. With
hindsight, the advantages of this option. are apparent; since prices for materials

»stabilized and:the’ construction market:-became less saturated, a later bid date

weuid hke}y have msaited ina Eower bid:price.

Dzsfrfct cff zczais ccmsgdered thzs opnaﬁ, but believed that two major risks
outweighed the peteniaa} cost savings. - First, at the time, it was 1iot clear that

- piarket conditions: would improve:  Material prices could have risen even..
“more. ¢ In addition; there was no- guaraniee that there would be any b;déers in
- g second round of bidding. Contractors spend a consaderabie amount”
- preparing a bid (more than: $300,000 in: this case) and will only
& -:expected return i worth t,he nsk ’Fherefam, lhe Dlsmet ected thi 'nptfon

"sq1fthe

e -productmn aliogether and pursue alternative sludge dxsposai methods, Sm:k as.

Cost mcreases raise s

_questmns aboa! dnsmct
- monitoring of
consultants.

e --between the District and the Of
e sed the cost. increases. Whi
- and Jones. Esiand pmjects__ ventually engaged consu!tants to rawew the _
- Office :.performance ‘neithier report provided: definifive answers: Quesuc«ns

landfilling the shudge of &gxxcu}mra} application. A cost-effectiveness study

_-comple{ecf _z;y the: Pregram_ Managemem Office after bid submission compared

aEtemames The __st.udy found_-th L with. .

'1andf§img or agrzculmrai spreadmg The District ccmszders 415 percem range
on facility esumates 1o be accepiabie ami therefore, bel:eved Mﬂorgamte

_ pmductaon was just;ﬁed

'The events and ma}ar C{)st mcreases surmundmg the Norl:h Shore tunne} ;md
“ihie: Jones Island treatment. pla' unfolded over several years and were repoxted

i the: press and: geﬁemiiy pere: ed by the public as & series of costly

“mistakes chever, begause: of th w_ic}e scope: of management respenszbrhﬁes
contracted to the Program Management Office ¢ arid the very close relationship .-
been dﬁﬁeuﬁ o detenmne what has -

tie District, for both the North Shore tutme]

B “'regarximg the manger in-which these two pr&ge:cis ‘have been handled Taise

COncerns’ about the Dlsmzt s overaﬁl snccess in evaiuaung and memtormg the

- Pollution: Abatement pmgram as well:as. the Pfogram Managemem Office $

perfmmance m managmg the program

gk
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