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REBUTTAL TESTIMOWY
o

CARY G. FEATHERSTOWNE
KANSAS CITY POWER AND LIGHT COMPANY

CASE WO. HO-86-139

i3

Q. Please state your name for the record.

? A, Cary G. Fesatherstone.

154}

Q. Are you the same Cary G. Featherstone who has previously
3 |l filed prefiled direct testimomy in this proceeding?
¢ A, Yes, I am.

th Q. What is the purpose of this rebuttal testimony?
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2 A. The purposs of this rebuttal testimony is to rebut certain
13 || statements made by Kansas City Power and Light Company (KCPL) witnesses
14 | Bernard J. Beaudoin and Robert H. Graham respecting KCPL's proposal to
15 || phase-out and discontinue the Central District Heating System in dcwntown
16 {| Kansas City.

17 Q. On page 14, lines 4-10 of Mr. Beaudoin's prefiled direct
18 || testimony, he addresses why the Company has not considered selling KCPL's
19 || steam business. BHe states that "[alny new owner would likely face

20 || operating losses similgr to RCPL's and would be forced to adjust steam
rates accordingly.” Has KCPL examined the possibility thac a party other

22 || than KCPL might be able and willing to operate the Central District

3
(9% )

Heating System such that the Company would know that & new owner "would be

£

4 | forced to adjust steam rates?”
25 . A. No. Although as stated at page 42 of the prefiled dirvect

26 || testimony of Staff witness Mavk L. Oligschlssger that “several parties

| have expressed iagerest to KCPL im wapiog the ngility stssn syeten”, ROPL
&id mez “directly imvestigate the possidiiicy of divestisg Ltsalf of the

8 888
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%

stesm busissss by sale of the business"” (Schedule 31-2 stisched to the

prefiled direct cestimeny of Staff witmess Oligschlaeger). Simce KCPL did

| aot examine this option, the Company could net be in the position to know

4 | what s "pev owner" would face in terms of operating losses nor in terms of

5
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having to adjust steam rates.

Furthermore, since KCPL's own Conversion Plan at the time of its
original filing was seeking over 120% increase in steam rates, Staff does
not understand why the fact that a new owner "would be forced to adjust
rates" is sufficient justification for the Company not to have considered
selling its steam business.

Q. Is Staff aware of a Central District Heating System similar
to the system in downtown Kansas City which was sold recently?

A. Yes. The Central District Heating System in St. Louils is
similar to the system in downtown Kansas City. The system in St. Louis
was once owned by Union Electric Company (UE), a predominantly electric
utility. However, the UE system is somewhat larger than the one in Kansas
City . On August 25, 1983, UE filed an application requesting, among
other things, the sale of the Company's steam distribution system in the
City of St. Louils to Bi-State Development Agency, permanent discontinuance
and abandonment of the steam service supplied by UE tc the City of St.
Louis, and sale of UE's Ashley gemerating facility to Thermal Resources of
St. Louis, Inc.

On May &, 1984, in Case No. R¥-84-38, the Commission approved
the sale of UE's district heating system to the ity of $z. louls and
Thermal Rescurces of $t. Louis. AT page 18 of cher repert and order the
e the

Comminsion stated that the “pre prolect [was]

continned visdiliry of steem service o Jdwmtewe 38. lesis.™
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actached ae ap appendix to this rebuyttal cestimeony is a copy of the
Cosmission’s Report and Order in Case No. HM~84-38,

Q. I8 Thermal Resources of St. Louis still operating the

| Central District Heating System?

A. Yes. Thermal Resources of St. Louis operates the Central

| Diserice Heating Syatem as a subsidiary of Catalyst Thermal Energy

Corporation (Catalyst Thermal). Catalyst Thermal also operates the
Central District Heating Systems in Baltimore, Boston, Pt'liladelphia and
Youngstown, Ohio.

Q. Has Staff been in contact with Catalyst Thermal?

A, Yes. On February 11, 1987, Staff interviewed Catalyst
Thermal personnel to obtain information respecting the Central District
Heating operations in downtown St. Louis. Catalyst Thermal provided
background information on Catalyst Thermal itself as well as on Thermal
Resources of St. Louils specifically.

Q. Why did Staff contact Catalyst Thermal?

A. Since Catalyst Thermal had recently purchased the steam
production facilities and operates the District Heating System in St.
Louis, Staff wanted to find out the status of that system. Catalyst
Thermal provided Staff with numerous documents comncerning the operation of
several of its Central District Heating Systems. Attached to this
rebuttal testimony is Schedule 2, which zonsists of documents that
Catalyst Thermal provided to Staff. Included as part of the documentation
is informatiom regarding aonual steam sales along with the steam system
load factors of various District Heaving Systems operated by Catalwst
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Q. Did the stesm systems rveferenced in these documents
experience a similar decline for annual steam sales as KCPL has
experienced?

A. Yes. Although each system experienced recent declines in
;lnnnai steam sales as has KCPL (refer to Staff Data Information Request
‘Ro. 203, attached as Schedule 3), the St. Louis and Baltimore Systems,
7 || after each system was sold, immediately stablized this negative trend and
8 Il an increase in sales occurred in the following year.

S : Q. What load factor information was provided by Catalyst

b A. Catalyst Thermal provided steam system load factors for 1985
12 || for District Heating Systems in the cities of S5t. Louls, Philadelphia and
13 il Baltimore. They are as follows:

14 Baltimore - 272

15 Philadelphia ~- 252

16 St., Louils - 227

17 Q. How do these steam load factors compare with KCFL's District
18 || Heating System load factox?

19 A. KCPL supplied information on its steam system load factors
20 || in their response to Staff Data Information Request No. 6K5, attached as
21 ! Schedule 4. The District Heating System's stesm lcad facters for the

22 |! period 1982 through 1986 are:

23 ‘ 1982 -- 34.79%

1983 ~- 26.112
1984 — 25.0%2
1983 -— 235.412
1986 - 24.37%
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Starch stesm usage.
Q. Wwhat other informacion did Catalyst Thermal supply to Staff?

A. Catalyet Therwal supplied information regarding the steam

| rates charged its customers for steam usage. Staff has prepared a table
2 } which summarizes the steam rates in St. Louis since Catalyst Thermal

i started operating the District Heating System in December, 1984. This is

attached as Schedule 5.

Q. Do you have any additional comments relating to the
information Staff received from Catalyst Thermal?

A. Yes. It should be noted that the staffing level information
which is contained as part of the March 26, 1987 and March 17, 1987
transmittals from Catalyst Thermal attached to this rebuttal testimony as
Schedule 2-10 and 2-19 reflects some redundancy in the job categories. A4s
an example, the plant manager and his secretary under the "Trash to Energy
and Ashley Plant Staffing Plan" is also the plant manager and secretary
for the Distribution System. The vice president of Development for
Catalyst Thermal Energy Cooperative (CTEC) has recently assumed the
additional responsibility as Direc;or of Operations for the Distributien
System. If Staff becomes aware of additional explanation of these
staffing levels, it will provide this information to the Commission as
necessary.

Q. What does Staff believe is the Importance of the infermation
provided by Catalyst Thermal?

A. Staff's discussion with Catalyst Thermal and the informatiom

| provided by them indicates that zv ocpportemity exists for the comtimmation

~£ of the District Eeating System iz Zansas City. if e by ECTL thes by some

other ntity. The informacion o Discvicr Rexting Svatens provided by
on op steam sTscens wxamined by Suaif
> -

Catalyst Thermal sd e
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consuleant Derick 0. Dahlen (as addressed in his prefiled direct
cestimeny) indicaces chaet Diserict Heating Systems canm be a viable energy

alternaciva. Staff delieves that just as some public utilities who

| predominantly supply electric and natural gas energies desira to divest
themselves of district heating systems, there ares other parties who are .

| ready, able ‘and willing to provide the technical expertise and have

substantial knowledge and experience in operating district heating
systenms.

Q. Hag KCPL provided an explanation &s to why it did not
invastigate the option of sale of the steam system?

A. No. The Company maintains that it made a Corporate decision
not to sell the steam system. If the sale of the steam business may be a
"logical financial solution for the Company', as stated by Mr. Beaudoin on
page 14, lines 4 and 5 of his prefiled direct testimony, Staff does not
understand why the Company is opposed to investigating that avenue. If
the Company is truly interested in seeking an alterrvative for "its valued
steam customers" since KCPL no longer wants tc provide them steam service
from a central distribution system, then KCPL should be willing to seek
out a party who has the knowledge, expertise and interest in providing
this type of energy service. Simply because KCPL wanted to "retain and
service" these customers for its electric operations is in no way
sufficient justification for ignoringtthe possibility that another party
may well be able to provide contin::; central district heating service to
downtown Kansas City. For an issue as izportant as the discontinusnce and

abandomment of & public wuwtility service, all altermatives must be

2 evaluated te insure the appropriate comrse of sction is taken and a puoper

decision is made.
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Since the Covpany “recognizes that the transition from steam

wtilicy service to ownership of ouv-site facilities presents an

&3

Lo

| inconvenience and hardship to its remaining downtown steam customers" as

| stated at page 13, lines & cthrough 6 of Mr. Beaudoin's prefiled direct

S

[$2)

testimony, the Company should be willing to pursue the option that is the

ip

least disruptive and presents the least inconvenience to the present steam
customers, namely to try to findla buyer for its Central District Heating
2 {| System,

S Finding a potential buyer for the Central District Heating

'3 |i System could also be the least cost alternative, not only for the steam
11 || custemers, but KCPL's shareholders as well. If a perspective buyer could
12 || acquire the Central District Heating System and stabilize the eroding

13 || customer base and develop new markets which would enable the District

14 || Heating System to experience sales growth, steam rates could be stablized

15 || and perhaps even reduced in the future. This would certainly be

G IR GE Uw G em WE O A A W
1

16 Il beneficial to the steam customers since under KCPL's proposal to

17 |} discontinue and phase-out the Central District Heating System the steam
18 || customers would experience significant rate increases. Pursuing the sale
19 |} of the District Heating System, as Mr. Beaudoin states at page 14, lines 4
20 || and 5 of his prefiled direct testimony, " mav also be a logical financial
21 || solution for the Company." If RCPL finds a potemtial buyer for its

22 || District Heating System, it will not only be able to get out of the steam

businesa as desired by the Company and hence avoid the imcurrence of
firancial opersting lesses, but alsc it will mot heve to provide the
» wp-front capital investwent reguired o implement the Comversion Plan. As

stated at page 13, lines 16 threegh 18 of ¥r. Besndoin’s prefiled direct

testimeny, the “comversien study =stizsted that 2 wTange of $10 o 823

i sillice wonld be Teguired oo fmplemesz the Plse., contisgent wpes the
P
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sumber of custowevs participating i{n the Plan.” Since ECPL has not fully

developed the financial losses it i{s willing to ineur as stated at pages
i % 33 and 36 of wy prefiled direct testimony, having another entity sequire
E the Cantral District Hearing System wmay provide benefits to KCPL's

. eghareholders as well.

Q. On page l4, lines 1l through 14 of his prefiled direct
testimony, Mr. Beaudoin states that "KCPL believes that the improvement in
ics eleptric load factor contributed by the retention of the electric
winter heating load represented by these steam customers is desirable and
would be beneficial to all of RKCPL's electric customers." Does Staff
believe that the potential improvement in KCPL's electric lecad factor
should have any bearing on the decision of Company to not investigate the
sale of the steam business to another party?

A. No. Although Staff would encourage KCPL to take measures to
improve its "electric" system load factor, it 1is not appropriate to
consider the impact on KCPL's electric utility operation when determining
the fate of the Central District Heating System. The merits of KCPL's
proposal to discontinue steam utility operations must be evaluated cn its
own, separate and distinet from KCPL's other utility cperations. Despite
KCPL wanting to “retain and service"” the steam customers for its electric
operations, the Company should have examined all the oppcrtunities to
continue steam utility service to “its valued steam customers™, including
selling the steam business.

Q. OCn psge 10, lines 7 and § of the prefiled direct testimomy

of Mr. Graham, he states that the additicn of the stess hesi cusiosers’
load "would ieprove RLFL's lead facter b .77 percentage points”™ which in
tern “rends o rveduce per wail cests.® Weuld this reductiss in Telestric®

ticeily refiscted io 7Tatss of sither EOM's

peY waiz ocosts de
- 8 =
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sonverted stessm custumers who would be receiving electric service under

| XCPL's Plan or the Company's current electric customers?

A. HNe. To the excent that KCPL does not file an electric rate
4 |l case proposing changes to its tariffs, the Company shareholders, not its
8 |l ratepayers, would benefit from any improvement to the Company's electric
4 |l system lead factor. This would continue until such time as rates are

7 | changed to reflect this improved operating efficiency.

8 Q. Does this conclude your rebuttal testimony?

9 A. Yes, it does.

10
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BEFORE THE PUBLIC SERVICE COMMIS3ION
OF THE STATE OF MISSOURI

Case No. Wi-81-38

In the matter of the application of Union
Electric Company for (1) sale of sald company's
steam distribution ayatem in the City of

St. Louia, Missouri, to Bi-State Development
Agency; (2) permanent discontinuance and
abdandoment of the steam service now supplied
by said company in the City of St. Louis,
Miasouri; (3) sale of said company's Ashley
propurty in the City of St. Louis, Missouri, to

sz,
Thermal Resources of St. Louis, Inc.; (4) the PR TN e
special contract for purchase of electricity “;a'-l‘-’--w o .
from Thermal Rescurces of St. Louis, Inc.; and SN
{5) continuation of methodology for allocating 12 U
costs between steam and electricity at the Wiy Q joivs
Ashley Plant in future electric rate cases. 4 R
g, "SCCUN T 5
cli¢ Sty : w Loy
-l Y

APPEARANCES :

Claiborne P, Handleman and Paul A. Agathen, Attorneys,

Union Electric Cempany, Post Office Box 149, St. Louis,
Missouri 63166,

and

James A. Lowe, Attorney at Law, 910 Leader Building,
Cleveland, Ohio 44114, for Union Electric Conpany.

Robert M. Lee, Assoclate General Counsel, Laclede Gas
Campany, 720 Olive Street, St. Louis, Missouri 63101, for
Laclede Gas Company.

Rotert C. McNicholas, Associate City COmael&,
314 City Hall, St. Louis, Misscuri 63103, for the City of
St. Louis, Miasouri, and Jaca J. Wilsom, City Counselor.

Richard S. Brownlee, III, Attermy at Law, Poat Office
Box 1069, Jefforson Clty, Missouwrt 65102, for
Gerald A. Rimzel, Receiver, Massion Eowse Center Properties.

Robert G. %, Attormey at Law, and :
Attorney at » X0 Broadway Boilding, SC
83102, for: Love 1979 Parioers, amm:.mﬁ
First Plase Redeveloment Corprdlicss Sacond Plame
Redeveloment Corporstions Thisd Plam Redemiomest
Corporation; Low Maspmen: Compmey, M;&M&L,

sgw. Stouffer*s Riveveaidn 1.




oh, Asaiatant Public Counsel, Office of
Foat 0ffice Box 7800, Jatferaon city,

u;;mx 65!&&. for the Office of Public Counsel and the
publia.

hends ankcs, Assistant General Counsel, Missourl
hahnc Sorviea Commission, Post 0fflce Box 360, .
Jefferaon City, Missourl 65102, for the Staff of the Missouri
Public Service Commiasion.

REPORT AND ORDER

On August 29, 1983, Union Electric Campany (hereinafter, UE) filed an
application requesting Commission approval for: (1) sale of said company's steam
distribution system in the City of St. Louis, Missouri, to Bi-State Develomment
Agency; (2) permanent discontinuance and abandorment of the steam service now
supplied by said company in the City of St. Louis, Missouri; (3) sale of said
company's Ashley property in the City of St. Louis, Missouri, to Thermal Resources of
St. Louis, Inc.; (4) the special contract for purchase of electricity fram Thermal
Resources of St. Louls, Inc.; and (5) continuation of methodology for allocating
costs between steam and electricity at the Ashley Plant in future electric rate
cases. On September 7, 1983, the Commission issued an order requiring UE to notify
its steam customers of the application on or before September 12, 1983, directing
interventions to be filed on or before September 30, 1983, and scheduling a hearing —
t..o be held on October 24, 1983. \ ) -

Eighteen entities filed applications to intervene in this proceeding which
the Cammission granted on October 1%, 1983. In addition to granting the applications
to intervene, the Commission, at the regqueat o! several of the intervenors,
rescheduled the proceedings set by its Septembder 7, 1983, order md scheduled a

prehearing conference which ocowrred on Noweambder T, 1583. &> wtimely application to

iotervene filed by Washington Universitly wese denied by the Comsmission on November 23,




Frior to the reced baing opened on November 30, 1983, the following
gartliesr wilhdrew: Clvic Center Corporation; Downtown St. Louls, Ing.; Marriott
Corporation, Marriott Pavilion Kotel; Barket, Lavy, Fine, Inc.; Mid States Dairy
Company: Hay Centera, Inc.; The May Department Stores Ccapany, 4/b/a Famous-Barr &
€e.3 and St. Louls Centre, Lbd., ofo H.8.4. St. Louls Centre, Inc. Intervenor
Federal Reserve Bank of St. Louls did not appear at the hearing and is dismissed as a
party by this order. '

The following parties appeared and participated at the hearing: Love 1979
Partnera, by Love Properties Company; First Plaza Redevelopment Corporation; Second
Plazm Redevelopment Corporation; Third Plaza Redevelopment Corporation; Love
Management Company, Inc.; St. Louis S.I., &/b/a Stouffer's Riverside Inn
(hereinafter, the Love Intervenors); Gerald A. Rimmel, Receiver, Mansion House Center
Properties (hereinafter, Rimmel ); Laclede Gas Company (hereinafter, Laclede); the
City of St. Louis, Missouri (ﬁereinat‘ter, City); the Office of Publiic Counsel and the
Starf of the Missouri Public Service Commission.

The hearing originally scheciuled for the day of November 30, 1983,
continued the following day, December 1, 1983, and was later reconvened for two days,
December 20 and 21, 1983. The reading of the transcript was not waived at the
conclusion of the hearing, and the Commission thereafter set 2 briefing schedule. UE
filed its initial brief on January 13, 1984, and 2 reply brief on February 3, 1984.
On January 27, 1984, éhe intervenors, Staff and Public Counsel filed briefs. The
Laclede Gas Company filed a letter indicating .that pursuant to mw terms offered
(Exhibit 7) to the steam intervenors in relation to the application, Laclede no
longer has an object;on to the apﬁiétim.

On March 19, 1982, the Commission issued an order reguiring its Staff to

file a reply brief addressing certain issues that only §€ snd the intervesors had

argued at the hesring and inm thelir riefs. Seld brief wan flled on YWaroh 30, 1988,




The Missouwri Public Service Comeisaion, having considered all of the
compatent and substantial evidence upon the whole record, makes the following
fingdings of fact.

The Union Electric Company 13 a corporation organized and existing under

and by virtue of the laws of the State of Missouri. As such it i3 engaged in

rendering utility service as an electric corporation and a heating company as defined
in Chapters 386 and 393 of the Revised Statutes of Missouri 1978, UE's activities as

an electric corporation and a heating company are subject to the jurisdiction of this

Commission.

The Bi-State Development Agency (hereinafter, Bi-State) is a body corporate

and politic organized and existing by a compact between the State of Missourl and the
State of Illinois, set out in Missouri's statutes at Sections 70.370 to 70:’440,
R.S.Mo. 1978. Pursuant to Article VI of the compact, Bi-State is al;thorized to
proceed with the development of the district, generally the greater St. Louis
metropolitan area, in accordance with the compact, and is vested with all necessary

and appropriate powers to achieve the goals of the compact. Bi-State's key

operational authority is its ability to issue bonds or other instruments payable out

of revenues collected for the use of any facility or combination of facllities owned

or operated, or owned and operated by Bi-State, or out of any other resources of
Bi-State. Section 70;373, R.S.Mo. (Cum. Supp. 1983). )

Thermal Resources of St. Louis, Inc. (hereinafter, Thermal) is a Missouri
corporation organized to design, comstruct and operate a municipal waste-to-energy |

project in St. Louis, Misscuri. Thermal is s wholly-owned subsidiary of Thermal

Resources of Ohio, Ine., 2 closely held Ohio corporation. Thermal Rescurces of Ohio,

Inc., owns and operates a 3team production and distridulicn business in Yowmgstowm,
Qhio.




The &g&gi@aum requesta, am;;:sg other things, that the Commission approve
the sals of UX'z stem dusiness to Bi-State and Thermal. Under the contract for
perchase and sale (Bxhibit 1) Bi-Stats i3 to become the owner of UE's at;'cm
distribution facilities, as described in Section 3, page 4 of Exhibit 1. Thermal,
pursuant %o the contract for purchase and sale of the Ashley property (Exhibit 2), is
to beoome the owner of UE's steam production facilities as set out in Section 3,
page & of Exhibit 2. Both of the contracts for sale are contingent upon the
execution of & service agreement (Exhibit 48) wherein Thermal contracts with Bi-State
to operate and maintain and market the steam distribution system, in addition to
producing the steam to be distributed. The service contract is an integral component
of the sales contracts with UE and provides for the integration of Bi-State's control
over the entire steam business. While Thermal would be the owner of the Ashley steam
production facilities, Bi-State would hold options to purchase the Aghley facilities
or discontinue their use for the supply of steam to the distribution loop. The
conditions under which that could occur are found in Sections 21 and 22 of the
Service agreement, Exhibit #8. It is clear that the import of the conditions is to
protect the steam custamers and Bi-State frem breach of contract by Thermal and
provide Bi-State the ability to procure ownership and operation of the Ashley
facilities.

. UE's Ashley facility performs 2 dual function In relaticn to UE's
activities as both an electric corporation and 2 heating ceépany. The Ashley
property performs three functions: steam production, electricity production, and it
serves as an electric substation. Since UE presently lacks sufficient facilities to
perform the substation function of Ashley, the sales contract of Ashley is contingent
upon a lease-back of the Ashley facility to UE wmtil such $ime a3 UE has coastructed
and placed ip service 3 new substationm. I iz estisated thal the new sudstationm will
be ready for w2 in three and ope-halfl years. The lesse contained in Dehidiz 2

provides for e operalice #d maintensnce o e asdler @

R e perforsed ¥
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The aggregate price UE will receive for its steam buainess is $3 million;
$1.250 aillion for the Ashley property and $1.750 million for the distribution
ayatam. This salea price rapresents a net book loss before income taxes of

$1.5 million, which will be btorne by UE's stockholders.

The application, the contract for purchase and sale of the steam
diatribution system (Exhibit 1), the contract for purchase and sale of the Ashley
property (Exhibit 2), and the service agreement between Thermal, Thermal Resources of
Ohio, Inc., and Bi-State (Exhibit 48), all are interdependent. Those contracts
contemplate the future construction of a refuse~to-cnergy steam production facility
that would use refuse from the metropolitan St. Louis area as fuel. The sale of UE's
steam business to Thermal and Bi-State is a preliminary step in Thermal and
Bi-State's overall plans to produce steam from a refuse~to-energy facility. The
original conception of a rei‘use—to-energy facility was in response to action taken by
St. Louis to discontinus us'e of 1its refuse incinerators for waste disposal.

Landfills as a source of refuse disposal were found to be impractical, and the
construction of a facility to produce steam that would also dispose of refuse was
lnvestigated.

The result of that investigation is the proposed refuse-to-energy project,

of which this application is the first step. The distribution loop is necessary to

'distribute any steam that will be produced by a refuse-to-energy facility, and the
Ashley boilers are necessary both as an interim production facility and as a peaking
‘facility when the refuse-to-energy facility comes on line. Thermal and Bi-State
estimate that the refuse-to-energy !'t&lﬁy will sepply 50 percent of the total
current steam reguirsments as 3 tmae icad production plant, wilh Asdhiey to be used
the atesm Dusiness &t this polnzt io time Decause Thermal sod Bi-3tate Deliewe it ia
aecessary to stadlize the price stresturs presestly, wits a guremtesd formcla for

l ' the Envirommental Protection agency of the United States govermment requiring



- OEf GO OGN GEN BNO OB NN GUW N SR SRS e Gee A

the futwre, Lo reverse the current trend of declining sales. The average mwmber of
atesm cualomers declined Prom SHR ia 1972 to 366 in 1982, and has averaged 283 for
the 12 months ended in July 1983. The quantity of steam sold hed declined from
2.577 billion pounds inm 1972 to 1.046 billion pounds in 1982. These are the
statistics Thermal btelieves it can reverse with a stabllized price.

The Love Intervenors, Rimmel, the Office of Public Counsel and the
Commission's Staff took issue with several aspects of the above-described contracts
and matters integral to them. The Love Intervenors and Rimmel, as steam customers,
primarily complain of the rates they will be subject to if che'application is
granted. They go on to question, as a matter of public interést, the technical and
financial qualifications of the transferees and the feasibility of Thermal and
Bi-State's plans. Public Counsel objects to the requested continuation of the
present allocation method during the UE lease period, while Staff requests that
shouid the allocation method be maintained, then Ashley should remain to be
considered as a 77 mw production facility in meeting UE peaks and in determining UE's
reserve margin. Additionally, Staff objects to the lack of an interconnect agreement
between UE and Thermal regarding the transfer of electricity from Thermal to UE.

Thermal and Bi-State propose to offer service at a stabilized price through

- 20-year contracts. The proposed contract is found in the record as Exhibit 7. A

surcharge is contained in the contract for those customers who desif-e to contract for
less than 20 years, the maximm of which is 15 percent for‘a one~-year contract. The
contract rate is a base price plus an escalator. The escalator is premised on an
indexing formula set out in the steam service rate schedule, found at the end of
Exhidbit 7. The formula takes into account three factors {(oil, ccal and labor)
affecting the cost of production, mné develops iadices to determine a rate of change.
An analagous exemple would Do the yearly change in the coommer price index. The

tase price i thes iscreused by cne-halfl of ihe rute of chasge. For smeple, if in

the Tirst yeer of operstice the ooals of o1, conl sod labos rise v 0 Sercent, then -




the lmse price would be incressed by 5 percent. There ia no provision for a decrease
in rates abould the coata of production decline. The starting base rate ia UE'as
ewrrent rate plus § percent.

The Love Intervenora argued in their brief that an immediate increase of
6 percent was cnerous and that the indexing formula was likewise onerous.
Additionally, the Love Intervenors argued that past Commission standards required
disapproval of a tranafer that will result in an increase in rates. Rimmel, in his
brief, simply argued there was no evidence to support a 6 percent increase in rates.

As 1s set out in the Commission's conclusions of law, the standard for
approval in a transfer case under Section 393.190 i{s whether the proposed transfer is
detrimental to the public interest. An increase in rates cannot be considered a
per se detriment to the public. Additional evidence must be presented to show either
that an increased rate would jeopardize continued safe and adequate service or that
the transfer would result only in increased expenses with no attendant benefits to
the public.

In applying the above standard the only evidence that coul& lead to a
showing of detriment is the testimony of witnesses Lawler and Coad. Both argued that

the steam systam would continue to lose custorers to more competitive energy

' alternatives (gas and electricity) at the proposed rate and consequently the system

would fail.

In considex;ing that argument the Ccmmission m£ weigh several other
factors presented in the record. Firat, Thermal and Bi-State have both presented
evidence that the proposed rate will de competitive with gas and electricity and
therefore increase the system's load factor. Second, Thermal, Bi-State and the City
of 3t. Louis all have a significant fimancial interest in seeing the syatem survive.
Third, a2 preservation of the ataly quo can only serve %o conlisue the deteriorating

trend of the steam 3yatem, which Mg experienced 3 §0 peroent declise in sales from
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tha 1908 Werld®s Falr in 3%. Louls and, as & practical matter, cannot continue
indafinitely without new base load production capacity. In considering tne
isterwnors' argumenta az to the competitiveneas of gas and oletut.rieity, it becomes
questionable whether UE could reasonably continue providing steam as a resource if
continuation regired a costly new production facility. With those factors in mind,
the Commisaion cannot find from the evidence that the increase in rates occasioned by
the sale of UE's steam buainess would result in a detriment to the public.

In its brief the Love Intervencrs assert that "a transfer should not be
approved where the proposed purchaser would increase the rates charged custcmers and
a majority of the subscribers had not indicated théir approval of the proposed

transaction, Ernest Dinwiddie, d/b/a Philadelphia Telephone Company, 13 PUR 3rd

479, 484 (1955)." 1In Dinwiddie the transferee sought to consolidate three small
rural telephone exchanges. The three exchanges were in disrepair, serving less than
50 percent of the possible subscribers, and were technologically behind other
telephone systams. The transferees proposed rebuilding the system and instituting
dial service. That plan also included an increase in rates. At the hearing three
people fram the area involved testit‘ied.in favor of the application and five
testified against it. Twenty-three others were ready to testify against the

transfers, and it was stipulated that their testimoriy would be of the same character

as the five who did testify. The record also revealed that out of 835 prospective

users of the service, 332 had subscribed for the proposed service. The Cammission

" found that it was probable that "unless this saie is approved, these systems would
gradually get worse until there would be nc service available.® Dinwiddie, supra,
at 484. The Commission further stated it would "hesitate tc approve a transfer if a

very substantial portion of the subscribers ¢id not want the service at a higher

. coat." Dinwiddie, 3upre. The Commission weat on to find thet approwal of the
t tranafer was mot detrimental to the public interest and, indeed, would denefit the

publiz. Tne Commissiom obviowsly relled o= the fact that 332 people had already

bl s Wb

‘ aminﬁ‘w ke progosed servioe.



In the instant case, the intervenors hsve made much of the circumstance
that nene of the owrent stess custcmers, save the City of St. Louls, have appeared
in support of the application or entered into a contract with Thermal and Bi-State.
Bowever, that must be placed in perspective., The intervencrs make up less than
3 percent of UE's stesn cuwitcmers as of August 1983, all of whom were notified of the

instant application and thus given an opportunity to express an opinion. In

Dinwiddie the Commission placed same weight on the fact that a number of people had

applied for the proposed service, and found such to be evidencé that those people
vere in favor of more service at a higher rate. This, of course, was an assumption,
the proper interpretation being the econcmic fact that prople Were prepared to pay
the proposed rate for service they did not have. In the instant case the opposite
economic fact does not follow, i.e., it cannot be assumed that the custamers of UE's
steam system do not'T want steam service at the proposed rate merely because they have
not subscribed to Thermal and Bi-State's prcposed service;

The Love Intervenors question the technical capacity of Thermal to
accomplish the modification plahs Thermal has for the Ashley facility and the
probability that a refuse-to-energy plant is feasible. The modification planned for
the Ashley facility is the conversion of same of the boilers fram oil to coal as a ‘
source of fuel. Since Thermal's president has hands-on experience with operating
coal-fired toilers for the production of steam at the parent company's Youngstown
stean business, the Commission is not persuaded on this re;:ord that Thermal is not
technically capable of accomplishing the Ashley coaversicn. The concept of a refuse-
to-energy facility was conceded as feasible and possible by the Love Intervenors'
expert witness in his prefiled testismony {(Exhibit 13), his only caveat being that he
could not form an opinionm op Thermal's plan duwe to imsufficient data awailable to
him. Rissel's witness Coad testified that be believed Thermal is technicelly
competent bm that Thermal and Bi-State's plame will sucoesd i the propesal is

fimmcivlly viadle. The Cammissics sgrese. There is = o dence %o lspesch the




smoific comstruation proposals of rlm-m;l‘lnd Bi-State. It was argued that a coal-

#

fired toiler would not meet with Envirommental Protection Agency. (EPA) approval, upon
cosments adduced fram a UE engineer that he did not know how Thermal could meet EPA
standards. However, Thermal's president, also an engineer, was never cross-examined
on his statements regarding the ability of Thermal's proposed coal-burning process to
mest applicable air emission atandards. Furthermore, even if technical difficulties
were to affect Thermal and Bi-State's plana, the Ashley facility is just as available
for ateam generation under Thermal and Bi-State's operation as it is under UE's.
Consequently, the Commission finds no evidence to support the assertion that Thermal
is technically unqualified.

Both the Love Intervenors and Rimmel complained of the lack of financial
information to determine the financial viability of the proposed project. While this
is of great concern to the Commission, the ultimate queation is whether the sateam
system will survive. In answering that question the Cammission considered the
following points. First, Thermal is backed by its parent company, Thermal Resources
of Ohic, Inc., a company with a steam sales volume of $3.6 million a year. Second,
Bi-State is a govermmental body with the ability to issue bonds to finance the
construction planned to make the steam business a viable, competitive energy r'e.sourca |

in St. Louis. Third, the City of St. Louis has a direct and immediate interest in

this matter, to find a solution to its refuse disposal problem. Consequently, it
cgnnot be adduced by inferenco that these three entities, \;ith an important interest
in the future of the steam system, do not have the wherewithal to finance the
activities proposed by the instant application. The Legislature has even gone so far
as to specifically exsmpt Bi-State and any of its 2gents fram the Cammission's
Jurisdiction. This can only be taken a3 a clear signal from the Legisiature that

this project ashould go forward wnfetteced. The Cammissicn would further note that

Bi-State and tae City of St. Louls tave a respommidility %o see that this project

A

¥

survives. Ihe structwre of the tramsaction gives Bi-3tate the addlity %o step Lo and




take wosirol of the project if necessary. Furthermore, Bi-State has the authority to
soeept (lsancial help frae the City of St. Louls, in additlon to its bond lasuing
auvthority.

UE has requested the Ccamission continue the present allocation methodology
for the Aahley facility during UE's continued operation and use of Ashley for its
electric functions, pursuant to the lease-back contained in Exhibit 2. UE argues
that pursuant to the lease the A.shley faclility will continue to be .usedvin its
electric capacity with one exception, that it will no longer be considered for
system-wide emergency backup. Public Counsel argues that to guarantee an allocation
method for the lease period would prejudice UE's electric ratepayers without notice
to them. Furthermore, Public Counsel argues that the underlying basis for the
allocation would no longer exist, i.e., the peaking and standby capacity of Ashley
for the UE system. The Staff argues that if the allocation method is to be
continued, the Commission should require UE to maintain Ashley's maximum capacity, or
at the very least recognize for ratemaking purposes the current maximum capacity of
Ashley, whether available or not in the future, in meeting UE peaks and in
determining reserve margin.

The Commission must agree with Public Counsel that the Commission cannot
determine a future rate case issue in the present forum, especially when it a!.‘fects
interests not entirely represented. However, the Commission does recognize the
importance of this project to the continuved viability of the steam system and
St. Louis as a whole. The Commission i3 of the opinion that Staff's recommended
method may be the most logical. Under Staff's recommendation, the curremt allocation
of costs at Ashley would continue, as & has requested, and Ashley would continue to
‘be recogaized for n:nﬂdwmn a saxizmm of 77 mw {whether the lines to use
such are dismantled or mot) in meeting UE peakr and in determining reserve margin.

The Commisdon recognizas theae Lssues zay progerliy De dde sudject of future rate
336 . ‘ -, =5




UE by its appllication also regquests the Ccemission approve UE and Thermal's
contract for purchase and sale of dump electric energy (Exhibit 2). 3tafl correctly

polintes out that such a sale comes within the Commission's jurlisdiction pursuant to

the Cemmlisalon’s cugeneration ruls, 4 CSR 240-20.060. Staff requests the Commission
require an ilnterconnect agreesent be entered into between UE and Thermal in addition

to the contract proposed.

Tt i3 clear that the Commission's rule on cogeneration,
4 CSR 240-20.060(2) (B), contemplates and encourages voluntary agreements between a
utility and a cogenerator without Commission involvement. The Commission’s role is
lipited to those cases in which 2 utility and cogenerator cannot come to terms.
Therefore, the Commission finds it unnecessary to approve or disapprove the contract
for purchase and sale of dump electric energy.

Conclusions of Law

The Missouri Public Service Commission has arrived at the following
conclusions.
Under Section 393.190, R.S.Mo. 1978, a utility must first secure

authorization fram this Commission before it can sell any part of its system or

assets necessary or useful in the performance of the utility's duties to the publie.

The Missouri Court of Appeals in State ex rel. Fee Fee Trunk Sewer, Inc. v. Litz,

596 S.W.2d 466, at 468, sets out the standard for Commission approvai:

"The Commission may not withhold its approval of the disposition

of assets unless it can be shown that such dispositicn is

detrimental to the public interest.”®
That has been the standard the Commission has applied in the past, the intervenors'
arguments notwithstanding. The Comsission Delieves that the standard a8 set out in
Fee Fee implicitly ssawmes the fitasss of the transferee to continue the provision

of safe and adequate service in those imslas

$®ility's service Wusiness i3 being trealerred 1o 3 zes o

@m&&&% ferther lisess 323 21
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ropriste corporste or political capacity to provide service, when an entire

segeent of a utility's pervice siness is being tranaferred to s new operating
entity.

The inatant application has bsen opposed by the intervenors on the
Jurisdictional grounds that Bi-State does not possess the corporaie or political
capacity to own, operate or contract for the supply of steam produced from oll of
coal. While Bi-State's express authority to operate facilitiea for the production
and sale of refuse-derived energy (Section 70.373, R.S.Mo. 1978) does not expressly
include steam produced by oil or coal, Bi-State does have implied authority to do so.
Sa’ction 70.370 provides Bi-State with authority "(t Jo perform all other necessary and
incidental functions. . . ." The Ashley facility which will produce steam from oil
and coal is necessary and incidental to the proposed project. A3 is pointed out
above in the t‘indings of fact, the proposed refuse-to-energy plant will only provide
base load capacity, with Ashley being necessary for peaking and standby purposes.

The Commizsion therefore can find no absence of corporate or political capacity in
Bi-State.

The intervenors also argue that Thermal, under the proposed transactions,
would not be exempt from Commission jurisdiction. Presumably this argument requests
denial of the appl ication since Thermal is not requesting a certificate of
convenience and nscesalty, and therefore would not have the requisite authority to
operate the Ashley facility. The argument is grounded in ‘l:hemal'a ownership of
Ashley and therefore, as the intervenors see it, Thermal cannot e placed under Bi-
State's statutory exemption under Secticn 386.020. The question, thus, is whether
Thermal is Bi-State’s agent for purposes of Section 386.020, R.S.Mo. (Cum. Supp.
1982). From an amslysis of the sales contract datween Thermal and UE and Lhe servics
contract betwesn Thermal and Bi-State, it iz evident that each comiract is
speaifically contingeat upon ihe olher. Fro¢ (32 ¢ Ri-3tate’s ultimste contrnl
o¥e> the Aahley pant wia its opticenm Lo |




fi-State’s agant ad 13 operating pursuant to Bi-3tate's authority to contract with
sthars for the cperation of facilitlies for the production and sale of refuse-derived
energy and all other neceasary and incidental functions thereto.

The jurisdioctional conclusiona as concerns Bi-State and Thermal are
necasasry or the statutes would de rendered meaningless. Surely the Legislature did
not intend the Commission to have jurisdiction over the production of steam that
would be supplied to Bi-State when the Legislature specifically excluded interstate
coapacts and their agents from the definition of a heating company in
Section 386.020, R.S.Mo. (Cum. Supp. 1983). The Commission also does not consider
its Jurisdiction to extend over UE in ‘11:3 activities as they relate to steam
production during the lease-back of the Ashley facility while alternative electric
facilities are being constructed.

Upon the facts set out above and the Commission's conclusions of law, the
Commission is of the opinion that the application should be g:'ant;ed in part and
denied in part. The Commission is of the opinion that the requested approval of the
contracts for purchase and sale, Exhibits 1 and 2, including the lease-back to UE,
should be approved. The Commission believes that the proposed project is necessary
to the continued viability of steam service to downtown St. Louis. The project is
also necessary to alleviate St. Louis's current refuse dispnsal problems.
Consequently, the Commission cannot find that the transactions proposed herein are
detrimental to the public interest. .

The Ccamission is not approving that part of the application which requests
Commission approval of the special contract for purchase of electricity from Thermal.
The Commission is not disapproving either; Cocmmission approval of contracts detween a
utility and a cogenerator is not required by Commission rule i CSR 2580-20.06C, and
therefore Commission approval i3 unnecessary.

U2 i3 also authoriszed, upon the completicn of (e tramsacticos Derain

pproved, T dscontinee and alendon stese service 12 3%. Lowis. Ita certifioste of




senveni ends md necsssity to operate a2 a heating company, on asmpletion of ths

aferesald btransactions, 18 forfelted. w
On December 20, 1983, UE filed a motion for tramscript correction. That

motion i3 granted herein. Also, UE offered into evidence Exhibit H2 which was markad

in due course by the hearing reporter. That exhibit wes not returned to Lhe reporter

by UE at the conclusion of the record, and therefore is not received into evidence or

considered a part of the record in this matter. All objections not hﬂxfetofore raled

upen are overruled.  All motions not heretofore ruled upon are denied. Those rulings

of the hearing examiner that were reargued in the briefs are affimed by the

Commission.

Since the timing originally calculated by UE as reflected in the various

contracts approved herein has expired, modifications are necessary. The Coarission
is of the opinion that executed copies of the contracts for purchase and sale, the
lease-back and the service agreement should be filed with the dates contained therein
modified to reflect current circumstances. The steam service rate schedule should be
nodified to provide the base price of $10.61 mmbtu as of June 1, 1984, The dates
contained in the third paragraph in the section entitled "MONTHLY RATE"™ of the rate
schedule to Exhibit 7, should be changed fram January 1, 1984, to September 1, 1984;
and the April 1, 1985, date shouid be changed to December 1, 1985,

It is, therefore,

ORDERED: 1. That the contracts for purchase and sale of Union Electric
Company's steam business, Exhibit 1 and Exhibit 2, be, and hereby are, conditionally
approved upon final executed copies being filed with the modifications set ocut above
on or before June 5, 1984.

OREERED: 2. That Union Electric Compaay, spom complisnce with Ordered 1,

be, and hereby 1s, relieved of its obligatiors o grovids atesm to 3. Lowis wmder

Chaptera 388 and 393 of the Hevized Statules of Mis

i; ad 1% ertificsle of

conveniente and »eo0e33lly 10 opereie s= 2 dealisg

, shall be comsidered . -
forfeited 33 of the date of 3ald compliasee. \
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CRIBMD: 3. That this report and order shall become effective on the

b day of June, 1984,
BY THE COMMISSION

Dhoiay s it

Harvey G. Hubbs
Secretary

(SEAL)

Steimeier, Chn., Musgrave, Mueller
and Hendren, CC., Concur and certify-
compliance with the provisions of
Section 536.080, R.S.Mo. 1978.
Fischer, C., Not Participating.

Dated at Jefferson City, Missouri,
on this 4th day of May, 1984.
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301 W. High Street

35¢th Floor :
Jefferson City, MO 65102 MAR 27 1987

Attn: Cary G. Featherstone ' ACCOUNTING DEPT.

R
Re: Background Information PUBLIC SERVICE COMi:2310N

St. Louis Steam System

Dear Cary,
Based on your request, I have attached the following:
1. Baltimore Steam Load Duration Curve

Steam Price Trends
annual Steam Sales

[ 3]

Philadelphia Seasonal Steam Load
Steam Load Duration Curve
Annual Steam Sales
Average Steam Cost

3. Distribution System and Administrative/General Staffing
4., Steam Tariffs History

As you can see from the attached graphics, load factors for
St. Louis, Philadelphia, and Baltimore all range as follows:

Baltimore 27%
Philadelphia 25%
St. Louis 22%

The general makeup of our customers in St. Louis is
office/commercial with approximately 7%-10% residential, and less
than 10% of total sales allocated to process customers.

I have also attached a recent letter of intarest from the
St. Louis Housing Authority which would add 243,000 Mlbs. to our
system. The cost to connect this customer is estimated at $3.3
million.

I hope this is helpful. If I can be of amy further
assistance, please call.
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314 £ 831-4TTQ Rev. Richard J. dulk, Vice Chalrman
Marie W. Powles, Tressurer
Qlehop Samusl A, Layne
MAYOR John C. Frisella

Vingent €. Gchioemahi, Ju.

March 18, 1987

Mr. Bill Harrison

vice President Business Development
Catalyst Thermal Energy Corporation
One Ashley Place

St. Louis, Missouri 63102

Dear Mr. Harrison:

This will constitute a Letter of Intent from the St. Louis
Housing Authority (Housing Authority) regarding the negotiation
and execution of various agreements with St. Louis Thermal
Energy Corporation (Thermal), <for the supply of steam and
related services by Thermal, as agent for Bi-State Development
Agency. The steam and related services would be for the
following housing complexes operated by the Housing Authority:
(1) Cochran Gardens; (2) Carr Square; (3) Vaughn; (4)
Darst-Webbe; and (5) Clinton-Peabody.

The steam service agreement, the maintenance agreement and
the agreement for easements for steam lines would be on the
general terms and conditions outlined in your proposal dated
December 1986 and submitted by your letter to me dated December
23, 1986. You provided a form of Steam Service Agreement with
your proposal, and indicated that you would prepare a form of
maintenance agreement and agreement for easements upon receipt
of a Letter of Intent from the Housing Authority. We suggest
that these agreements now be prepared.

We are ready to meet to discuss the specifics of your
proposal, and to review your drafts of the various agreements
needed to document this arrangement.

Very truly yours.

Bl/cmh
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Publisc Service Commission March 17, 1987
¢/o Ransas Clty Power and Light

1330 Raltimore

Kansas City, MO 64105

Attn: Cary G. Featherstone
PSC Regulatory Auditor

RE: Background Information
St. Louis Steam System

Dear Cary:

As we discussed, here are some qraphié illustrations for the
St. Louis System. Attached are as follows:

1) Load Duration Curve

2) Distribution System Map

3) Staffing Plan before and after Acquisition
4) In-house Boiler Costs vs. Central Steam

We do not have a customer profile of different categories
for our customers. In general our customer base is characterized
as commercial property users with residential, and process users
making up only a small percentage.

In general, our investment into the system has been minor
compared to our investment into developing a trash to energy
facility for the district steam system. The steam system and
Ashley Facility were maintained very well by Union Electric and
have not required much attention beyond what would routinely be
spent in a PM program. )

Additional rescurces for information in your efforts would
be available from the fcllowing:

David Hobson Ronald W. Musselwhite
IDHCA U.S. Conference of Mayors
1101 Connecticut Ave. 1620 Eye St. Northwest
Suita 700 Washington, DC 20006
Washington, DC 20036 {202} 293-7330

(202) 429-5111

I've also attached an article excerted from the February
1987 issue of Power Magagine.

Cary, If I can bDe of any further assistance, please call.

S8incerely, §
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unicipal district heating and cooling systems arc making a come-

back because of the general resurgence of urban arcas and the

ability of a centrai source of heat and chilled water to stimulate
cconomic devclopment by establishing stable, aifordable encrgy sup-
plics. DHC systems always have thrived at university campuses, mili-
tary bases. hospital complexes, cte, where the thermal production plant,
distribution network, and buildings served have the same owner. But it
is the comeback in downtown systems that has had greatest impact on
the market potential for DHC, One recent study estimatces that 1,.5-qua-
drillion Btu (quads) of new development is possible by the turn of the
century—cquipiient, facilitics, and construction packages valued at
upwards of $70-biltion. In this month's special report (p 15), Special
Projects Editor Tom Elliotl brings you up-to-date on DHC technology
and gives details on key municipal projects under construction. Focus is
on transmission and distribution systems-—specitically, sclection of
pipe. trench design for the popular underground networks, on-site pipe
fabrication, ctc.

Looking ahcad to March, POwER rcaders get a big bonus: a special
report on instruments for predicting maintepance requirements and a
special scction on encrgy from waste. The first, rescarched and written
by Associate Editor John Reason, discusses on-line sensors and artificial
intelligence systems being used in today's state-of-the-ant plants to iden-
tify the optimum time for maintenance. Associate Editor Lee Catalano's
special section emphasizes the on-site incineration of wastes (and asso-
ciated heat recovery) at industrial and manufacturing plants, hospitals,
shopping centers, universitics, military installations, and prisons as a
method of controlling the rapidly rising cost of disposal at iandfills and
centratly located waste-to-energy factlities. Technologies for waste com-
bustion that are discussed include starved-air, excess-air/grate, rotary-
kiin, and fluidized-bed systems.

Scnior Editor Bilt O'Keefe publishes another in his series of outstand-
ing spccial reports on fluid-handling equipment in Aprii. “Powerplant
valves™ zcroes in on recent noteworthy developments. specifically:
advances in configurations of quarter- and half-iurn valves for high
pressure drop; new actuators, ranging from small quarter-tura types to
clectro-hydraulic units for rotary service; improvements in packing-
gland technology 0 reduce icakage and to facilitate maintenance; diag-
nostic methods for on-linc appraisal of valve and actuator performance,
including lcakage, position, and thrust; improvements in repair and
maintenance cquipment, and mach more.

Spring Conferences

The Cogeneration Market
Second Annual Conference

Fow and
Sponsared by @W Cogeneration Report
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District heating and cooling:
renewed interest in old concent

Latest technology applied to this
century-old distribution idea has
improved performance, cut
costs, especially in network cipe
systems. New projects show the
way at sites across the ceuntry

By Thomas C Elliott,
Special Projects Editor

“ istrict heating and cooling
D(DHC) sysiems are thermal

energy networks that disind-
utc hot water, chilled water, of sicam
through insulatod pipes 10 sETVE ComMmen-

ml. residential, iashiutionsl, aad induse

sysiems pormail onungy, a3 & %
mw&.mewmmnﬁ&am

indeed, DHC does scem to be makinga
comeback in municipal or “downiown"”
applications (Fig 1). The comieback has
been given impetus by the general resur-
gence of urban areas in receat years, many
of them neglected since Wortd War L, 2
ncglect compounded by the flight of
industry, capital, and pcople {rom cities
10 suburbs. Now mun:icipal governments
across the natica are working to check
this urban decay and woiuvenate theis
ianer citics and towns. In ihe progess,
they are discovenag that DHC systems

can be a powerful adjunct to their rebuild-
ing programs, helping stimulate econom-
ic development, providing job opportuni-
tics, and establishing stable, affordable
cnergy supplics.

Intersstingly enough, DHC has always
thrived at university campuses (Fig 2),
military bases. hospital complexes, and
similar places where the thermal produc-
uon plamt, distribulion nctwork, and
butldings served have the same owner.
Thousands of these sysicms are openating
across the US.
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with othce sysiems: cogencration, wasic-
heat recovery, thermal storage (including
the pipes themselves), and even solar and
geothermal scurces. Individual building
plants can't be flexible like this because
the cost would be 100 high. Reduced air
pollution is possible because stack emis-
sions from one central source can be con-
trolled cffectively with serubbers, electro-
static precipitators, and fiuidized-bed
boilers. With DHC, operation, mainic-
nance, and insurance of an onsite plant
are no longer the building owner’s respon-
sibility, which can be cxpensive if opera-
tors are required around the clock.

The technical advantages of DHC ncat-
ly doveciail with a nautonwide growth
potential for these systems. Conscrva-
tively, 1.5-quadnillion Btu (1.5 quads) of
new development are possible by the year
2000, assuming rcasonablc government
support and acceptance by the public. It
could amount to a $70-billion market
between now and the turn of the century.

Opening the door

A rcluctance on the part of many elee-
tric-utilitics t0 order ncw plants is open-
ing the door for aliernative-cnergy proj-
ccts, most of which have a natural syner-
gism with DHC systems. Cogencration,
cnergy-from-waste, and biomass arc the
leading types of alternative-cnergy sys-
tems. They roquire less financial commit-
ment to build than conventional power-
plants and have shonter lcad times; also,
they arc smaller and thus provide more
manageable increments of gencratiag ca-
pacity.

Because of these reasons, investors are
attracied o alicrmative-cacrgy aad DAC
systemy Even delter, cntreproncuss wilb
ing 10 manage btk the Anancial aad wch-
nicad apecus of a given projoct will enter
e picture. Somtumes nveuior intomst
ands o wdeiting DHC srusms 2at
22 sorved down own aress. Rememder,
m heasiog Sossishod in hendrods of

1950s. Then electric utilitics began to
creet new, improved staiions remote
from these high-density centers, and
pined heating beeame less cconomical.
(The stations were designed to hoost gen-
crating capacity at the cxpensc of byprod-
uct hcat.) Also, abundant, low-cost fossil
fucls made boiler operation on site more
attractive to single-building owners. Fi-
nally, the aforementioned flight to subur-
bia slashed DHC loads, somctimics 10 the
bone. With a decimated customer base
and little chance of cxpanding it, many
clectric utilitics abandoned their district
systems. Today, downtown DHC systems
number only a few dozen.

Evcn thosc utilitics still operating dis-
trict stcam systems often want to unload
them, because they represent only & tiny
pant of their total revenucs. With the cur-
rent rejuvenation of urban arcas, how-
ever, entreprencurs wilo speciatize in op-
erating and maintaining DHC systems as
profit centers arc beginning to sicp in. It is
these risk takers who arc working with
municipal governments and somclimes
the utilitics themselves to spur the rede-
velopment of inncr citics.

When DHC works best

Planning for a DHC system should
start with an cvaluaiion of how much
thermal encrgy uers will require, when
they will nced it, and the temperature &l
which they want i1, A koad profile of the
system should be doveloped. The best
profile is a fat cucve over 2 24-br poriad.
An indusirial plaat thag roguircs 2 Rege
amouat of sicam around the cock wall
have 2 profile bk us. Another dosisabic
profilc is 3 laege compeWT CTmscy thaet
m continugusiy; & will Rave 3 ha

systems, they are typically plamned w
soeve high-lead, high-Jensity aseas fim,
wuch 88 conural business districs, with
espansion 10 lower<densily areas later,

End wiers cxpet their energy bills 1o
represent 8 relatively stable share of their
1otal budgets. The bottom line, however,
will be the eosts of DVC compared o
those of competing fuels. Besides \he
charge frr cncrgy delivered, the cost of in-
building cquipment and its installation is
alsa important,

To justify DHC over individual-plant
designs cconomically, these basic costs
arc compared: direct construction costs,
operating cxpenses, and maintenance/
replacemcent charges. The costs of air-pol-
lution control, noisc abatement, esthetic
improvements, and other sccondary
itlems arc also factorcd in. Often DHC
systems arc the betier choice, on this
basis, somctimes not. Each proposal
should be cvaluated on its own merits.

The entrepreneural chalienge

Probably the graatest challenge. facing
the entreprencur is convincing officials in
municipal governments, owners of build-
ing complexes, and financial managers of
the economic benefits of DHC. Although
they may agree in principle, the up-front
investment may be forbidding, assuming
the proposed system mects their technical
expectations. In facl, in clies such as
Trenton, St. Paul, and Baltimore, the
mayor himscH, once comfortable with the
economics, became a lcading instrument
for finding and pushing through the
financing.

Other hurdles facing the entreprencur:
a lack of awareness of DHC (cven among
professionals), thce long-term commit-
ment required, an investment climate
that sceks quick paybacks over futurc div-
idends. Also, the recent worldwide oil glut
and a natural-gas surplus have slashed
fuel prices and lcd to apathy in the public
mind about the energy crisis. However,
reduced prices have caused 2 dramatic
drop 1t drilling in the US; ia the absence
of large-scale cxploration, reserves of nat-
ural gas are being drawn down twice as
fast as they 're being replaced. An unusual-
ty cold winter could lead to shortages in
dehiverakility,

To overcome the lack of awarcncss,
both the Dept of Encrgy (DOE) and the -
Dept of Housing & Urbae Devciopment
have long promoted DHC dircarly and
achcenily. ke 1982, mmwm
wechastal and cconomit ﬁmsh&sy aess-
monts of DHC sputcms o 28 citics—a
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wummmm 1303,

The Diwses Hoaing & Coeling lacens
wwes Act of 1983 Das been proposed in
The legisiation would give
umilae a weaunent exended to
@ilge enerpy-relaved echaclogies like so-
far panch and windmills, It would also
chasify whe aw in cogand 10 encrgy invests
menss of Whis type. With passage of mas-
sive wa-reform keginiavion last Bl how-
eve, the fatg of HR 1307 is uncenain,
The ficld is represented by two national
ergaaizations~ihe International Disirict
Meating & Cooling Assn (210! Connectis
cul Ave, Suite 700, Washington, DC
20038) and the Nonk American District
Heating & Cocling Institute, PO Box
19428, Washinglon, DC 20036). Both are
acuve in promoting and advancing the
technology. Two major publications have
recently been issued that address the pros-
pects of DHC and offer strategics for real-
izing its potential.'?

Key DHC-system elements

As Fig 3 shows, DHC consists of three
major ciements: a thermal production
plant, transmission and distribution sys-
tems, and in-building equipment. A
founth consideration, of course, is the fuel
ar energy source.

If not purchased, heating comes from a
botler generating steam or hot waltcer,
which has several advaniages over steam.
Hot water can travel funther, up 10 15
miles without booster pumps vs three
miles for steam, while maintaining its
temperature and pressure, ot water can
be transmitted at lower iemperatures
than steam, which mcans Jess expensive
plastic pipe can be specified, and is
returned for rcuse. Because it is recircu-
lated, the amount of makeup and water
treatment nceded is greatiy reduced.
Steam (as condensate) can aiso be re-
turned, of course, but il is more corro-
sive.

Cooling for DHC is achieved in two
ways: (1) heat delivered to end-user build-
ings is sent 10 absorption chillers installed
in these buildings; or (2) coid water is
manuiactured at the production plant,
usually with centnifugal chillers, and dis.
ributed through insulated pipes 1o the
buildings.

Although cooling with absorpiion chall-
ors at ond users is iess eficient than with
cenunfugal machings, a cold-water distri-
bution piping nciwark isa't needed. Dis-
wict cooling has aot provailed 1o Eveope
decause air condivioning isa't populan,
but it has considomadle potentiatin e US
&:mmmm

mhm&é@mamaw
dawd, Nty Boem phaie dest &

changers are meommended fr low-teme
PRTRIMEE BYMEMS, Vaﬁabskww pumps
an maich changing loads more closely,
impeoving system efficioney,

Remember, urbaa DHC sysiems <an
whe many different foems, their pipes
filled with energy from many differemt
sources. Sysiems can be base-loaded with
ihermal encrgy from 2 municipal solid.
wasle incinerator, adding heat from a
cogenerating cleciric uiility, wasie heat
from an industrial plant, or heat from
other sources as peeded. Or hot and chill
ed water or stcam may be piped from a
local cogencration plant, or waste fucis

can be transperied from 2 nearby ind

irial processor, which will require a bocler
capable of burning them, Sysiems may
vary from a single preduction plant with a
single disiribution sysiem (Fig 3), 10 net-
works of independent producers and dis-
1ributors (Fig 4).

For more information on cogeneration,
energy-from-waste, and fluidized-bed
tailers, sce recent issues of Power.>! The
following section covers the heart of DHC
systems—the pipe distribution neiwork,
The last scetion describes recently ine
stalled DHC systems in se¢veral US
cities,

The pipe distribution network

The most imponant clement in district
heating and cooling sysicms is the distri-
bution network, whose array of pipes
(material and installation) is also the
most expensive. DIHC may be above-
ground, underground, or both, although
modern systems are almost always under-
ground. In urban areas, especially, real
cslate is 100 cxpensive 10 run pipelines
aboveground; esthetics and safety consid-
erations also play a role.

Basic pipe selection

The pipelines themselves are relatively
easy 1o fabricate, gencrally in basic
lengths from 20 ft 10 40 ft long, and in
diamecters from scveral inches 1o several
feet, as dictated by design and capacity
faclors. Temperature, soil, and cconomic
limitations are leading parameters in ma-
1erial selection. Design operating temper-
atures above 250F usually mecan carbon
stcels are the best choice, while lempera-
tures below 250F suggest the use of duc-
tile iron or such plastics as iberglass-rein-
forced plastic (FRP) and polyvinyichlo-
ride (PVC). For transponing chilled wa-
ter, FRP and PYC pipe are frequentiy
selected.

In Europe, design operating tempera-
tures for district heating scidom top 250F,
10 take advantage of less costly plastic
piping and foamed polyureihane iasula-
tion. Most sysiems work with pressurized
water, with network temperatuses usually
kept 19 200F or less. Al ihese Jower leme
peralurcs, sicam formation in the insula-

tion is avoided, as is subscquent damage
in the event of water penctration,

Whatever the pipe length, diameter,
and matenal selected, typical cross sec.
lions will fook like those in Figs 5 and 6.
For lower temiperatures, the carrier pipe
will be surrounded by polyurethane foam
insulation, which is protected by a PVC
jacket (Fig 5) or a hard polyethylene outer
casing, For higher temperatures, the carri-
cr pipe will be surrounded by insulalion,
an annular air space, and finally a con-
duit, which will be protecied by onc or
more lavers of fiberglass cloth, epoxy,
PVC, cic (Fig 6). Conduit may be cither
plastic, such as FRP, or stecl, in which
case cathodic protection is also nceded.
Pipes assembled in the field will have
cross sections of similar appearance.

The pipe distribution network must
fulfill a number of basic funcsions, deliv-
ering design flow and thermal perform-
ance, at the same time providing corro-
sion protection, reliability, strength, and
long life with suitable safety factors. To
assure shis, the pipe sysiem must be
drainable, dryabie, and testable. The sys-
tem should also have enough flexibility
and reserve capacity 10 meet {uture load
growth. Several designs are possible.

Two kinds of trenches

Pipe wenches traditionally have in-
veried-rapezoid or box cross-seclions.
The trapezoid trench in Fig 7 consists ofa
compacied sand base thal suppornts the
pipcs, 2 coment stababized fill 10 steady




§. Pige tadrication for low tamparatures
has toam insuiation, protective jacket

6. Nigh-temperature pipe features
msuiation, air space, and outer conduit

A¢ space Cartier ppe

7. Pipe trench
starts with sand

‘g.nvgo 9* o -ovu§
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8. Box trench, just big enough to hold
pipes, has removable lid for servicing

base 10 support
pipes, followed by
stabilizing fill and
tamped earth up to
grade. Shallow
trenches like these
are attractive

Powed-n-place nsuiation

( Suonly pioe

Retun pipe

=
Temporary biocks

9. Poured-envelope system features
insulation packed arcund pipes in figid

them, and a tamped ¢anth il up 1o grade.
Shallow trenches like these are becoming
popular because they are quite accessible
yet relatively inexpensive to install. Leak-
age can be troublcsome, however, if water
conditions are severe.

The reinforced-concrete trench (Fig §)
is built just large encugh 10 contain the
pipelines. A removabdle lid a1 grouad level
permits coavenicnt servicing. The [id
{also concreie) should be designed to pre-
vent surfece water from cnienisg, aad
provision shouid be made for drainage.
Also, adequate siope and spoce Ietweta
treach Soor and pipe lnsultion will dis-
couragt wepage aad leaks fom gritiag 1t
the insulavon. The trench should sot e
§%d winh dald i rardier, 32 2w

space & prelt oed e Graining wawy aad
m&awmm
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blocks (Fig 9, and then pouring loose
insulation into the trench to completely
encase the lines. The blocks are removed
as the pouring progrosses along the
wrench, so ultimately the pipolines asre
whoily cacased ia insulation. The
pourcd-envelope sysiem has e lowest
first cost.

In all othor sysiems, a specific bamier o
groundwatcr incursion is csiadlished.
Pourcd-cnvelepe sysiems, however, mly
on ihe insulauon uwkil as a water dermer.
if ihe pipes are motallic, they sheould de
protetnnd Gom W by wugh outer
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compiete piping accessibility and can be
sized 10 accommodate load growth, Ine
spection, mainlenance, pipe cxpansion,
and medilication are readily accom-
plished, and especially pipe leak repair,

Tuanels do require adequate venmila-
tion s..d illumination, however, which
boosts operating cost. Other features,
such as service openings and adequate
drainage, arc common to other under-
ground pipe designs. Tunnels aiso permit
casy installation, replacement, and main-
ienance of valves, anchors, guidcs, joints,
and cxpansion loops—all nocessary cle-
ments in the standard pipe system.

A key safety feature 10 prosect workers
in tunncls are isolation barricrs to localize
hazards from cscaping steam or lcaks
from fluids. Tunnecls between buildings
should be routed such as 1o avoid venting
their exhausts into occupied buildings.

With concrete conduit, the concrete
base is poured, pipes and pipe supports
are installed on rollers, the upper portion
of the conduit is formed (using metal lath)
and poured. Plastic sheeting provides wa-
terproofing for the conduit’s external sur-
face. The conduit’s interior is filled with a
loose, mincral-fiber insulation.

Moisturc entering the conduit is dissi-
pated by (1) drainage via a trough in the
concrete base, or (2) migration through
the conduit’s walls, condensing on the
outer shecting, which is not bonded to the
conduit, and draining to ground. Con-
duits ars strong, durable, somewhal less
expensive, and more resistant 10 water
inleakage thar most systems; however,
repairs are more difficult to make,

Fabrication at job site

Piping sysicms fabricated in the field
are usuaily large-diameter, high-capacity
designs (Fig 11). Lengths of carrier pipe,
insulation, and casings are assembled at
the job site. A common configuration
comprises a concrete slab with embedded
suppons for the carricr pipe. Clay or con-
crete hali-rounds placed over the pipe and
resting on the slab protect the system.
Caulking o other sealing methods pre-
vent groundwater infiliration. The slab is
poured to grade and adegquate dratnage is
provided 10 mininule pipe COMasion.

Formed izselation secured 1o the cam-
o7 pipe or bulk imsuiation introduced in
the casing are commoa wchaigques for
boostag Wermal efciency. The huer
=may osirict Jeaimage and oncourage
TR, however, which may not only
seduce shormal efficwecy bus also pro-
== m B = wmponast © have
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his lnagevily, conenon of the medllic
carnae pige must be coatralled by cas
wodis prowcuen, Coalings. or other
meansy. The msuiation selesied should
have ihe renlence 10 endure repeated
contact with groundwater of pipe media
without eaperenciag reduced purform-
ane. A 1ough Quier casing is essential o
help protect carnwe and insulation from
groundwater imiliration, steuctural dam-
3gs. corrosion, and ether cavses of deteni-
gsaton. Systems today are uvsually de-
ugned to himit fooding to one pipe
leagth.

Thermal cfficiency in distribution pip-
ing is a function of its insulation. Mois-
ture content of the earth into which the
insulated pipe is buried has the greatest
impact on tnsulation. A slight increase in
motsture content of the insulation itself
can boost heat conductivity cxponential-
Iy, slashing thermal performance. Thus,
resistance to groundwater incursion and
pipe leakage is essential.

Pipc-system heat transfer is affected by
several criteria, the key onc being the dif
ference between earth and media temper-
atures. Others are depth of burial, which
affects earth temperature; soil conductivi-
ty, related 10 moisture content; and dis-
tance between adjacent pipelines. Piping
systems are designed today with heavy
assistance from computers.

Joining pipe in field

Joining carrier pipe in the field should
be simple, straightforward, and not re-
quire skilled fabor. In most cases, pipe
lengths can simply be welded together.
Highly inert TFE (tetrafluoroethylcne).
sealing rings often get the nod in steam or
hot-water applications above 250F (Fig
12). The rings are placed in grooves in the
coupling joining the pipes, the pipe ends
arc lubricated, and pipes and coupling are
nushed together. Since the U-shaped rings
behave like springs, scaling is achieved by
internal fluid pressure acting on the ex-
tremities of the “U.” For applications
below 250F, clastomer rings are usuaily
preferced. Installed like TFE rings, they
achicve sealing mainly by compression
between pipe eads and coupling.

For efficient sealing. the surfaces touch-
ing the rings must remain smooth. I low-
emperature service, this is not a problem
because the pipe materials are gencradly
PVC, reinforred rosing, or other compasi-
tml&lmﬁmme&mm
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subitt @ Creeior aanosion boaed B
mmmwmﬁ&&mm

10. Walk-in tunael is deluae constiyction,

12. Joining pipe tor

offenng eady agceasddily 10 poes

11. Field fabricatian: pipas, casings,
insulation are assembled at job site

high-temperature
use often requires
sealing rings,
placed in coupiing
betwaen pipes

dimensions, losses in pipe strength, and
stress-corrosion damage.

Controlling pipe movement

The natural phenomenon of thermai
expansion and coatraction causcs piping
systems to move. This shifting must be
accounted for to prevent damage to the
systems and possibly to associated ma-
chinery and equipment. The movement
can be controlled by capitalizing on the
built-in flexibility of the pipe system, by
introducing expansion loops ard bends
into the system, by adding beilows, ball
and slip expansion joints, or by using
ringed coupiings like those just descnbed
for low-tcmperature service. In fact,
movement of metal pipe i5 not a scrious
consideration below 200F (Table 1).

Pipc bends, elbows, offscts. or changss
in pipcline direction are normat pipe-sys-
tem clements. If a Hac has crough
chaages of direction, irs fexibility may be
great enough to account fov the move-
ment that will occur. For long swraight
pipe ruas, however, aiher measuscs must
be taken.

Loops and bends. Ia Fig 11 {feR),
axid movement ia saxh of wo pipe seg-

insulaton  Jacke!

Table 1: Expansion of heated
pipe, inches per 100 linear
feet, from 7OF

Temp, Carbon Stainless Wrought
F steel stee!  Monel iron
70 0 0 0 0

200 0.99 145 122 114
300 1.82 2.61 221 2.06
400 270 380 325 3.01
500 3.62 5.01 433 399
600 4.60 624 545 501
70¢ 5.63 750 &.64 6.06
800 6.70 880 7.85 7.2

mients connected through a 90-deg elbow
is accommodated by bending in cach seg-
ment. Adding pipe segnients results in a
Z-bend (right) and finally in a square
bend or true 1oop (center). Computer pro-
grams have been written (o simplify the
calculations for pipe strosses, deflections,
movement, and anchor foeces a viable
system wall have, hased on pipe size and
layoul, wmperature, and oxpansion space
svalable.

Space for bosh laterdd 3ad longitedinsl
Pipc moverent 18 AuCossary. Tunacls,
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trenches, and conduits have the capacity
in botx dircctions to assure ample roonm.
Whea direct burial of pipe is desired,
however, any pipe movement must be
accommodated by the distortion of the

cytnder ~inectadle packing
\ {{ Extarnal gute

insulation provided or by other mcans o
assure voids for unrestricted movement.
An oversized casing, extra insulation
around an clbow or connccting pipe, or 2
boacd-in arca will give these voids. [t can-

DHC measurements mainly for revenue metering

Single-owner complexes like universi-
ty campuses and military bases are
rarely metered, aithough they should
be it only to monitor system thermai
efficiency. Since city DHC systems
have been in decling, it is only recently
that attention has been paid to mea-
suring thermal energy deatlivered t0 in-
dividual buildings, mainly for billing
purposes.

For metering hot and chilled water,
the usual practice is {0 measure their
temperatures and flow rates. A recent
technique uses a clamp-on meter
(phote), which can be instalied without
cutting the pipe or shutting cown oper-
ation, Clamp-on ullrasonic transgug-
ers ang auher clamp-on ar msert-type
3805003 detect fow rates and tlemper-
ature 07 the media. MHoat-energy Sowis
found by computing the peoduct of wol-
umeine 0w rate and Hhe REperalwe

self-diagnostics. Accuracy within
= 1% of actual rates is possible.

Steam is a more difficult commodity
t0 measure. lts quality (based on en-
trained moisture) can change drasti-
cally along the pipeline if related envi-
ronmental conditions are aitered. in
the US, steam is generally measured
on the basis of mass (pounds), and
condensate meters see more service
than the steam-flow types. Of the dils
farent measwing MechanismMs——7ing
balance, annubars, voriex, turbine,
ete~-the rotary shunt meter gives rea-
sonable accuracy {=2%), large turn-
down, and ragestabdity,

Perlormance standards are being
Covelopad sO melers 530 D8 designed

15, Ball joints are usually paired to permit
ample axpansion in short offset

16. Slip jeint here controls leakage by
injecting semipliastic packing into joint

not be assumed that the plasticity of the
soil or other surrounding matcrials will be
abic to handle the pipe movement. A
marked disadvantage of introducing
loops and bends into piping systems is the

ciety of Heating, Relrigerating & Air-
Conditioning Engineers are also work-
ing 1o provida performance and test
standards, gither separaisly or jointly
with others.
Leak detection is accomplished (1)
by comparing flow rales along the
dilerent rates incicaling a
lpak; of {2) by estabiishing an eleclric
SurTent I 1he Dipeing 1o detect insula-
2ON oSS, With the latter, for ex-
&mﬁt PeeQ M&a&eﬁ copper wires

Bpens Saveiey 16




isomend pasping agacily meedwd t©
&R%m@im&&%m

Batows, ball, 35p joinis, If changes
of drestinn or loops area’t possible be-
CRust apase i & presnium, beilows, ball,
ansd sip m joints are suitable
sheraanves, Thew joints should always
be instalied ia manholes or buildings so
they are readily accessible foe mainte-
aaace. Mashele installations require that
the joinis be insulated or otherwise cover.
ed 12 preveat heat loss and a potentially
wnsalk eaviroamentl for entering work-
ers.

Bellows expansion joints have an ac-
cordion action to permit multi-direction-
al movement (Fig 14). Free flexing joints
are most frequently applied to axial
movements; other designs use restraining
devices o assure safe multiple move-
ments. The bellows must be resistant to
both intemmal and external corrosion. A
linesds generally recommended for inter-
nally pressurized bellows in high-pressure
steam or hot-water service. Monel is rec-
ommended where chlorides, which in-
duce stress-corrosion cracking, are ex-
pected to be present.

Ball joints are spherically gasketed pipe
connections that permit angular and tor-
sional motions of two connecting pipes
(Fig 15). By pairing two ball joints in a
piping system, as the figurc shows, con-
sidcrable cxpansion can be handled in a
shon offset. Ball-joint pairs are often
instailed so that the pipe run between the
joints will be at a hefty angle (0 in Fig 15)
from 90 deg 10 the main runs at the lowest
temperature of the connected piping. At
the highest tempecature expected, the
joints will rotate to the selected angle in

" the other direction. The distance between

paired ball joints (L) shouid be as great as
practical to reduce flexing torque on the
joints and loads on piping supporis and
guides.

The slip joint's basic advantage is its
inherent wall strength. Its body, which is
2n enlarged extension of oae pipe cnd,
and its slip, essentially the end of the adja-
cent pipe length (Fig 16), can be as heavy
as necded to resist Ruid pressure. In prac-
tice, the slip. a separate picce welded or
flange-connceted 1 a pipe end, will be
machined and ground, reduciag its wall
thickacss somewhat. The packing or scal.
ing of the slip joint must ¢ doas propetty
3t instatiation, and devign of the packing
Sistem man sliow suppression of kaks

Mammm

DHC projects—a cross-section

Here are some DHC projects that have
goae into service in cocent years {with ane
exception), and which demonstrate the
viability of the concept in modura usage.
All of the projects supply downtown
areas,

Trenton tied to cogeneration

At Trenton, NJ, the DHC system s
paired wil!r_gogenemion. The combina-
tion went into service in 1983 with the
mission of stimulaiing the revitalization
of the central business district. The sys-
tem presently serves the state capitol
complex, state prison, state office build-
ings, county courthouse and jail, apart-
ment houses, a medical complex, a
school, ete. When completed. the current
construction phase will increase the ser-
vice territory to 73 buildings.

The facility has the capacity (o provide
thermal energy for an cstimated §-million
fit of building arca. Over nine miles of
new insulated pipe comprise the distnbu-
tion system. [t has been designed so that
future expansion will permit the develop-
ment of networks.

The thermal distribution system is con-
nected to the buildings through heat
exchangers feeding into the existing
building systems. It supplics three hot-
water cmperatures: (1) 3208 to state
office buildings and the medical center,
(2) 4C0F to the state prison and Jown-
town offices, and (3) 250F to residential
users. The 400F option was included for
state buildings cquipped with stcam ab-
sorption chillers. Where uscrs have
steam-heating systems, ieated water is
flashed into sieam by the heat cxchangers
and distnbuted via the in-place heatiag
systems, thus avoiding extensive reteofits
of existing cquipment as at St Paut (se=
below).

The thermal production plant has two
diescl-engine-driven electric generators
and supplementary-fired boilers, which
recover waste heat (rom the dicsels’ ex-

Table 2: Energ cmpwsm,

millioa Btuthr, mvs
conventionai {C)
¥ 3

Enecgy ffoel) inpt
Gas wrdines 08
s o e
Sem nase

grarEoe®
Sy calpst
Eecrn B: M3
fe. o !

haust. Waste heat is also recovered from
the jacket and lube-0il cooling water of
the enginca, which burn cither natural gas
of low-sullur oil. After-firing of the exe
haust gas reduces paniculate cmissions to
safe levels, The plant's entire net electric
output is wholesaled Lo the local electric
utifity.

As Table 2 shows, in conventional sys-
tems fuel is converted to electricity at one
location with 60-80% of the energy
wasted, while other fuel is convenied to
low-grade heat in individual-building
boiiurs. [n cogeneration, heatand electric-
ity are produccd from the same fuel. Pro-
vided the heut can be transported eco-
nomically, as at Trenton, cogeneraticn
can save 25-40% of the fuel consumed
conventionally.

$t. Paul challenge: customers

In 1979, the city of St. Paul, Minn, and
several private groups formed a not-for-
profit venture to develop a district-heat-
ing sysiem for the city. Four years later,
ground was- broken—obtaining custom-
ers in the interim was the big challenge,
because of the risks involved.

Another chailenge was the diversity of
hcating systems found in buildings in the
centrat busincss district, many of which
were connected to the local utility's old
stcam system. This diversity resulted
from the range in building sizes and ages,
from new ones 1o those 90 years oid.
Thus, the cost of conversion was a key
cconomic and marketing issue facing St.
Paul.

in the conversion design, the best life-
cycle cost was sought rather than a mini-
mum first-cost connection to the hot-
water system, which would have required
a year-round temperature of 300F 1o
33GF. Such high-temperature water could
heat buildings with the existing steam dis-
tabetion systems, lowering initial costs,
but the plan would leave the city with a
district heating system that was less effi-
aenl and move difficult (o contral. The
system would also have higher mainte-
RIACE TOMS than 3 mwdivm-temperature
hot-wak? sysiem.

Tharefore, St Pawl decided to Bimit its
Bot-waier mporatens to 250F © reduce

#2~7 WIAANDS




3 B¢ 00-millien
Bowshe afeaessy‘ with gver 100 custom-
ere beought on Hee om 3 phascd Dasis
theough 1984 Ploss e now afbet to
&agaad e sysem evond e downtown
srea, and eventually porhaps to cogenen
#e. in the meaniimg, 3n old coal-fired
powerplant puechasad from the locat uiils
iy peovides the heat source, although
some now ail/pas-feing capacity has been
added. The plant can produce over L-bils
liea Buu/yr of hot water at 190-230F, dis-
wnbuted through 30.000 N of pipe.

Cuntomers had 0 finance their own
building conversions 10 hot-water heat-
wng. Il conversion costs are disregarded,
however, they have scen an immediate
reduction in heating bills with further
decreases likely. A five-ycar payback on
the system is expected.

Hartford, a 22-yr success

Hanford, Conn, has a medern DHC
plant to service its central business dis-
trict. The concept of central heating and
cooling was incorporated into the overall
city redeveiopment plan in the carly
1960s. The piant and its associated pipe
distribution system has c¢xpanded in the
past 22 years and now scrvices 28 build-
ings with stcam and 30 with chilled water,
including insurance companics, banks,
hotels, and all thc buildings on Constitu-
tion Plaza,

The company that operates the plant is
a subsidiary of the local gas utility, and
burns both naturai gas and No. 6 fuel oil
in its boilers to produce stcam. The steam
is either distributed directly to customers
for heating, or is used for power within
the plant to produce chilled water. The
plant currcatly has an installed boiler
capacity of 385,000 Ib/hr and a chiller
capacity of 20,000 tons. Annual sizam
sales arc approximately 320-million b,
annua! chilled-water sales 660,000 daily
tons,

The plant produces chilled water by
dirccting the 230-psig saturated sicam
from the boilers 10 six sicam-turbine-
dniven centrifugal chillers. Rewm water
from the downtown system caters the
chilicrs at about $3F; the waser 1s cooled
to 40F in these machincs and hen
returned (0 the downown sysiem.

The direct-buned, chillod-water distnie
bution sysiem inchudes over 19,000 R of
pipe ranging from 1210 36 in. in dlameter
(Fig 17} Six swomdeiven ocominifugal
pumps provide s)TICTM DUMPIAg roQuaTe-
meats. Condeasy waiw v the chllers
and turhiae onbawst 55 sepebad by 2 ppe

n

17, Dicect-busied pipe ung\s n size rom
1210 38 . lor chilled water

18. Olympia, Wash, proposes tapping
heat from wastewatar treaimant piani for
heating, cooling 10 downtown users

line that delivers Connecticut River water
dircctly to the plant. Nine clectric-
motor-driven pumps provide a total flow
of up to 60,000 gpm 1o the refrigeration
machincs.

Baltimore steam connection

Since 1901, Baltimore, Md, has sup-
plied steam to its central business district.
In 1983, the steam systcm’s owncr, the
local utility, decided 10 divest itsclf {rom
district heating (only 1% of its toal saies)
and concentrate on its gas and clectnic
busincss. The utility sold the systemi to 2
private concern specializing in managing
thermal encrgy sysiems.

For a ycar now, Baliimore's district
heating systemr has been provided with
80% of uIs stcam reguirements by 3 nCw
sohid-waste incineration plant, which uscs
mass-burn, eiprucaing-graie wehaelo-
gy. The plant has three watorwall wass,
cach capabic of burmag 730 teassday of
muacipal soiid waste. Each amst poe-
duces a2 maumum of TS0 ke of
sitam with 3 mdin hoadr peessuee of 858
peig 2t 823F. A nagic 60-MW coadonpag
rrhinespencator s acalied OF e
$10.000 ovhe of weam penduend, 280000

plaats, oag with ua botlers and a capacity
of 630,000 1bihe, the exher with eight boil-
¢rs and a capacity of 703,000 ib/hr. The
disinel haating system supplies 350 eus.
tomers in mor2 than J0-million 2 of
commercial buildings, guverament facili»
ties, hotels, hospitals, schools, and public
housing projects,

With all three planis in full operation,
service (0 more than 100-million A2 wall
be poanible, To accommodate the ex-
panded customer base anticipated, the
city has authonized a fourfold increase in
the old franchisec arsa,

Pittshurgh: users take over

The oil-fired system that served build-
ings in downtown Pittsburgh, Pa, was
cxperiencing high losscs in the distribu-
tion system. Because of the system's ener-
gy sources and conditions, the price of
sicam 1o cusiomers soarcd to morc than
$20/1000 Ib—-one of the highest for dis-
trict heating in the country.

Corncerncd users investigated the feasi
bility of buying the stcam system and
operating it themsclves. Based on a de-
tailed evaluation, the building owners’
group decided that it could operate the
system as a cooperative more cfiectively
than the enisting local utility, which was
willing to scil the system.

In 1583, the group took over, acting asa
nonprofil cooperative and switching to
natural-gas firing. Each of the 150 cus-
iomers pays based on individual usage
and direct fuel cost. Costs have dipped to
$13/1000 ib plus fuct adiustment.

City proposes unusual DHC

Olympia, Wash, is currently investigat-
ing the feasibility of an unusual DHC svs-
twem. Using a heat pump, the proposed
system would extract waste heat from a
ncarby wastewgdter treatment plant to pro-
vide the heating and cooling necds of its
downtown arca and capitol campus, in-
cluding low-income housing (Fig !8).

Preliminary studics have identified an
avzilable heat capacity of 15 MW from
the treatment plant, which is more than
adequate to scrve the loads of the 200-
block dowatown/campus site. The DHC/
wasie-heat-recovery system is cxpected to
be a low-tost, rehable encrgy source—an
incentive 1o development of the business
disinict.

References
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Steam plants in Boston, Philadelphia, St. Loasss, Baltimore and
Youngstown are just the beginning for Catalvst Thermal. Our combina-
tion of financial, managerial and engineering resousces is making ws the
leader in ownership transiton.

Catalyst Thermal Energy Cosporation: Cos
Diserict Hesting & Cochag.




£€-7 ZTAARIS

"ON ‘sSIno07 1S - S3IOHUNOS3H TVWNHIHL




INFORMATION SHEET

BACKGROUND ON THERMAL:

Thermal Resources of St. Louis is a subsidiary of Catalyst Thermal Energy Corporation
{CTEC), whose sole business is the acquisition, rejuvenation, and expansion of central
steam systems. CTEC is owned by Catalyst Energy Develoment Corporation, a NASDAQ quoted
campany that specializes in developing, financing, and owning alternative energy projects,
which include coal fired power stations, hydro electric, biomass, and cogeneration

. The company has assets exceeding $1.3 bn. With acquisition of the Boston and
Philadelphia steam systems, CTEC is the second largest operator of central steam systems
in the USA. In the near future CTEC is expected to acquire more central steam systems.
Catalyst Energy Development Corporation intends to become the leader in alternative
energy, and has plans for the acquisition of suitably matched companies.

ST. LOUIS STEAM SYSTEM:

Thermal currently serves two hundred and fifty buildings on the downtown steam
system, covering the whole spectrum of users; hotels, laundries, residential apartments,

- shopping centers, stores, offices, government/city, restaurants, churches, banks

conference centers, manufacturers, etc. Our business plan calls for tripling the size of
the system over the next five years. The system is constantly being upgraded.

Since purchasing the system from Union Electric in 1985, we have been vigorously
marketing our services and have been successful in re-connecting many buildings that left
the system during the latter years of Union Electric's ownership.

In August of this year, the City of St. Louis adopted an ordinance for a twenty year
contract plus an option for a further ten years contract, to supply trash at the rate of
600 tons per day, which will be used to produce energy. This will ensure stable tariffs
over a long period.

INVESTMENT :

With the waste to energy plant constructicn, and several major expansion projects, we
will be investing up to $90,000,000 during the next five years in St. Louis. Specific
expansion projects in the immediate futwre include a north line industrial line,
connection of several City Housing projects, a south industrial line, and a west
extension,

Internptions of steam flow to customers® premises have been very infrequent in the
past, and our increased malntenance progra: plus expansicn plans “hich have added four

‘mmm ani the addition of two more in the omw wests %o emmrgy plamt will only

! improve our hithurto excellent record. mmam




1. The Ashley plant was built in 1904 to supply electricity to the St. Louis World's
Palr. the boilers have been replaced several times and the present boilers were inslalled
in the late 1940's. They are in good condition. There are five steam generating boilers;
each have a capacity of 300,000 lbs/hr for a total plant output of 1,500,000 lbs/hr. Thus
we can supply three times our present winter peak load. In the summer our safety factor
is ten times our peak load. At all times we keep one boiler on "hot standby” for
emergency use. Plans are in hand to undertake a coal fired conversion at Ashley when
present fuel cost escalate to merit this expenditure.

2. The new waste to energy plant which will be sited just north of the Ashley plant
will initially produce 154,000 lbs/hr from two boilers and will be capable of being
extended to a third boiler giving a total of output capability of 226,000 lbs/hr.

3. Thermal has just completed the purchase of the former City of St. Louis City One
hospital boiler complex situated at Dillon and Carroll Streets. This additional facility
which is also capable of conversion to wood waste or solid fuel firing provides four extra
boilers with a total capacity of 65,000 lbs/hr. This total of expected capacity therefore
is 1,719,000 lbs/hr which is approximately 3.5 times our present peaking load in winter,
As our expansion takes place we will add or extend the necessary squipment to ensure a
more than adeguate capacity, to system, reliability factor.

WH/sm




NEW THERMAL STEAM CUSTOMERS FOR 1986 IN DOWNTOWN ST. LOUIS

PROJECT

Centenary United Methodist Church

55 Plaza Square

The Adams Mark Hotel
112 N. 4th Street

Union Market
701 N. Broadway

Mercantile Tower
One Mercantile Center

Mercantile Bank
8th and Locust

705 Building
705 Qlive Street

Jefferson Arms
415 N. Tucker

The St. Louis Public Library
1301 Olive and 1628 Locust

Southwestern Bell Tower _
One Bell Center

The American Theatre
412 N. Sth Streed

The Alverne Residence
1014 Tocust

*DESCRIPTICN

Church and Education
building approximately
45,000 sq. ft.

Steam for Kitchen and laundry
use in a 910 room luxury
hotel.

60,000 sq. ft. shopping/
entertainment center.

680,000 sq. ft. high rise
office tower.

90,000 sq. ft. commercial
bank building.

180,000 sq. ft. high rise
office building.

Steam for space heat and
water heat for a 350,000
sq. ft. high rise apartment
for the elderly.

Main Library ard branch
facility. Approximately
100,000 sq. ft. total.

Steam for humidification of
1,250,000 sq. ft. high rise
corporate headquarters
building.

1,500 seat Broadway Lype
theatre.

181,000 sg. ft. high rise
sparteents for the elderly.

* Steam is mpgplied for spacebest wiess o2l wise notad.




NEW THERMAL STEAM CUSTOMERS FOR 1986 IN DOWNTOWN ST. LOUIS (continued)

FROJECT *DESCRIPTION

The Days Inn Steam for space heat and hot

4th and Washington water for a 182 room high .
rise motel.

Mercantile Operations Center Steam is supplied for space

Convention Plaza and 10th Street heat and humnidification in

a 260,000 sq. ft. banking
and computer center (under
construction).

New Downtown Y.M.C.A. in Steam is supplied for space
The Marquette Building heat, hot water and steam
3 314 N. Broadway room in 16,000 sq. ft.
: ( athletic facility (under
construction).
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4. MNew or Additional Customers: Projected Klb
Usage/Yr
New Service:
Union Market. 701 N. Broadway 10/86 §,000
Adam's Mark Hotel, 112 N. 4th 4/886 9,000
Southwestern Bell, One Bell Center 11/2y§b 6,000
Total 20,000
Move Ins:
Central Parking System, 409 N. 9th 12/2 76
Interruptible Stean:
705 Building, 705 0live 8/86 5,000
Mercantile Ctr. Assoc., One Merc. Center 9/8% 15,000
8th Street Bank, One Merc. Center 9/86 1,000
Jefferson Arms, 415 N. Tucker 10/86 16.000
St. Louis Public Library, 1301 Olive 10/86 4.600
St. Louis Public Library, 1628 Locust 10/86 1.000
Alverne Hotel, 1014 Locust 11/6 10,000
American Theatre. 412 N. 9th 12724 1,500
Total 34,100
Show-Me Steam:
Centenary United Methodist Church. 55 Pl. Sq. 7/8 1,300
Total Additional Sales 75.476
B. Business Lost: Historical Avg. Mlbs
Moved Out:
Linda Rose. 1324 Washington 3/86 26
Miss Elaine. 116 N. 18th 5/86 260
Rodemever Christel, 813 Chesinut 8/88 448
Larry's Dwntwn Service. 40% N. 9th 7/8¢ 58
Central Pleating & Button., 1007 Washington 10/86 13
Jamie's Jeans, 619 Broadway 1087522 11
Gus Torregreossa, 623 Broadway 10/22 9
Business Interiors Warehouse. 823 10/22 14
Cosmos Cleamers, 819 Breadway 1171 260
Dept of Scocial Services. 130: Locust 1141 2.822
Kelly's RKornmer. 304§ Chestmut 1373 3]
Tetal 3.6%2
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Bldg. Vacated for Remodeling:
1000 Washington, 1000 Washington

{Will be back on steam in 87-88) 7,337
Installed Gas Boiller:
Noae 0
Total Reduction in Sales 11.027
C. Contracts Signed: Tern Mlb Usage

- - - - - - -

Security Building 2/86 5
Farm & Home Building 2/86 5
Merchants Laclede Bullding 2/886 ]
Paul Brown Building 2/86 5 yrs 10,078
General Services Administration §5/86 5
Marquette Building 9/86 5
Federal Reserve Bank 9/30 5

A

Net Change in Sales (+) 64,449

(‘\
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B VILELTS--SAPANGI 0 POTENTIAL FOR THERMAL ST, LOUIS

EOTIMATED COBT  POTENTIAL  WAXINUM MLB/YR  MAX § REVEMUES LTR OF INTEREST €S TIME FRAME
[ o List (9) CUSTORER POTENTIAL JYR POTENTIAL AT $MLEB  TYPE OF SERVICE  RECEIVED 10 COMPLETE
| B%

RSN 9,968,000  mALLINCKAODT 60,000 2,800,000  5.00 (-)  PROCESS 12/15 HTHS
XY $0,000 495,000 5,50  PROCESS X
AERMAY OAK 4,600 33,18 1.33  PROCESS X
#aALS 1,628 1,91 1.33  PROCESS X
EURTIEY 91,000 500,500 5.50  PROCESS
LN FLIVORY NOT YET DETERMINED 191 PROCESS
4IEBEL FUELD " o 5.50  PRCCESS
ngh PLANT . K 7 TURBINES
41, Lou5 PORTS ' " 1.33  PROCESS
L bR, 1m. 38,000 294,080 1.16  REFRIG 3 HTHS
. Ly 6,806,008 €11V OF STy 243,209 2,205,000 9.57 HEATING/HW X 12 ATHS
L Wohing RIS16ENTS .
s
e e i 11 PRATELA %07 YEY DETERMIAED 7 HEAT/COOL ?
W W imh HGT WATER
W il §.060, 200 SCoAEPPER maWy'F %OV YET DETERMINED 7 PROCESS /12 ATHS
BEnsomin WOORE QT YET DETERMINED 7 PROCESS
[ T HOT YET DETERAINED 7 PROCESS
§0m9, CORP. 9,935 12,000 1.33  PRUCESS
BEOER QU NOT YET DETERMINED 7 PROCESS
1040 COVERALLS 15,080 109,980 .33 PROCESS
#ATIONAL LINEW  WOT YET DETERRMINED PROCESS
IINGE RAPPING %01 YET DETERMINED ?
aoEaLY
24,5500 PURINA WOV YET DETERMINED PROCESS
S CORP. HOT YET DETERMIMED ?
L $.500,000 40NN URC 860,009 5,640,000 6.55  MLTIPLE - 12 MTHS
[ = ] WARETON U 08,0007 ? ? MULTIPLE - 15 RIHS
S1, 101 U, ? ? ? WLTIPLE -

SCHEDULE 2-40
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REVITALIZATION OF ST. LOUIS AND
BALTIMORE DISTRICT HEATING SYSTEMS

W.T. Schmidt, RE. 8. Mitchell
ASHRAE Asscciate Mamber

ﬁ

ABSTRACT

The history behind the St. Louis District Steam System stretches as far
back as 1904 when the power plant was constructed to provide electricity
for the St. Louis World's Fair. Later in the early 1900s, a local utility
began marketing a new product in St. Louis called electricity. 1In order to
gain acceptance by their customers to use electricity for lighting, they
developed a network of steam pipes in the downtown area to serve the
heating needs of their potential customers. In 1923 the 22-mile grid
system was interconnected to a power plant and the District Steam System
was formed as we know it today.

The original franchise for the Baltimore District Steam System was
issued in 1901. The start of this district steam system was heavily
focused to provide an ammonia refrigeration loop for downtown Baltimore.

Ongoing in its development the franchise was transferred to a local utility
( in 1929. The system as we know it was again transferred in 197S. In
February of 1985, an energy development company was selected by the local
government, the state public service commission, and the local gas and
electric company to purchase, operate and manage the existing district
steam system serving the central business area of downtown Baltimore,

Historically, the operations in St. Louis and Baltimore were outside
of each utility's main business activity of providing reliable production
and distribution of low-cost electricity. This has led to a daclining
trend of their viability. The basic goal of the revitalization business
plan for each city has been to provide reliable and quality service at
stable steam prices over the long term. This is being accomplished through
a detailed business plan that includes three fundamental actions:

1. Switching to solid fuel for steam producticn.
2. Capital investment which improves cverall operating efficiency.

3. The addition of new customers that will provide for a sharing
of fixed costs over a larger customer base.

INTRODUCTION

The experience gained by the two cities of Baltimore and St. Louis and the
revitalization of their district heeting systems {3 contained in this
analysis. Both systems have been successful ia cheir revitalization
programs to date.

Chatdt, P.B. is vice president develogpmest, Catalyst Thermal Erergy
§s. Louwla, 0. and Sonaie Miechell ia merketing progras
Techserv, Inc., Niansapoiia, W8,
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The additien of the waste-fired stese supply contract with a solid waste
authority's facilicy in Baltimore and the newly executed waste supply
coatract with the Ciey of 8t. Louls for the supply of waste to a
ﬁraggaaﬁstr@§huaanon¢rgy facility appear to offer the same advantages of
\ow ¢8at energy Lo each district steam system. The increase of the
fraachise area in Baltimore to four times the original area offers a
gsigaificant growth potential for that system. The presently installed
capacity in 8t. Louls is capable of serving three times the existing stean
load. Wicthin the existing boundaries of the district steam asystem in St.
Louis there iz & potentlal of a 300% increase in the volume of sales. In
addicion to this is the potential of entering new markets such as steam for
air conditioning. These new markets can have a levelizing effect on the
load duratlion curve for this type of system, The arrangement of each
disetriet steam system is characterized in the drawings found in the
appendix.

HISTORY

Both cities' systems were built in the early 1900s. The power plant in St.
Louis wag built in 1904 for the St. Louis World's Fair. A local utility
owned and operatad this facility until the sale in December of 1984 to a
local governmental development agency and a private energy development
corporation, The government development agency owns the distribution
network with the private energy development ccrporation holding a long-term
lease to the distribution systam. The private energy development
corporation manages, operates, and maintains the entire plant and
distribution system. During this power station's life, several updates
have been made to its original S57-boiler steam facility in the early 1900s
resulting in Lthe five large steam boilers that were added in the 1940s.
These boilers were originally designed to burn pulverized coal; two were

(: installed in 1940 and the other three installed in 1947. In the early
1970s these boilers were converted to burn #6 fuel oil due to environmental
laws passed in the late 1960s which would have required costly air
pollution control equipment to be installed. Each of these boilers are
presently capable of supplying 308,000 pounds per hour at 250 psi and 525
F; (2.38 E9 kg/s at 1.72 E3 kPa (gage) and 274 C); (Conference of Mayors,
1986; HDR, 1983).

~N

During the late 1960s, the number of customers peaked at about 500.
During the mid to late 1970s the inflation of oil prices caused the price
of steam to increase drastically resulting in reduced steam sales and loss
of customers. The historical trends for both steam sales and steam prices
on the district system are illustrated on the graphs in the Appendix. The
system became less and less profitakble, reaching a low of 250 customers.
The utility aperated this system at losses four of the five years between
1978 to 1983, thus resulting in an offer in 1983 to sell the system. In
September 1982 the U.S. Department of Housing and Urban Development
sponsored a technical assistance team to assist St. Louis in assessing
ownership options for the District Steam System. Based on the findings of
this team, the City of St. Louis hired a consulting engineering firs to
evaluate the steam plant and downtown district steam system as an integral

. part of a resource recovery development. This repert cescluded, "The plaac
was physically capable and economically feasible of supplying supplemental
steam to meet the peak loads of the downtowan district steam system when 1
used in conjunction with a pew rescurce recovery facility capable of
burning an average 800 toms per day.®

Simce 1301, guality stess seyvice has deea pravided te the central
business district of dowstowsn Baltimere. The =est receat omer sade &8
degision o divest themselves from district heatisg amd o $ 5
their gaz and electric bDusimess as oaly 1% of thelr tetal cevporats
was geasrated by thelr steas systes. &L the elosn sysies was

f‘.
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profizable during the last six years that those owners operated it, this
allowed them to concentrate their time and efforts on the electric and gas
buginesa. OQuring the time those owners attempted to divest itself of the
steam systea, a stesm soratorium was put in place and swmaller customers
that could coavert te an altérnate fuel were encouraged to do so.

A steam utility company waa formed in Pebruary of 1985 as a subsidiary
of an energy development company. After the clcose on the sale of the steam
system, a one-year transition was completed with the assistance and support
of the Mayor's office, the gas and electric utility, the regional sclid
waste authority and the turnkey contractor of the newly constructed
trash-to-enecgy facility in Baltimore,

The Baltimore District Steam System is a thermal energy network that
distributes ateam through insulated pipes to over 500 commercial,
institutional, and government facilities in Baltimore, The system has been
served from two oil-and gas-fired production plants. With the availability
and integration of waste-fired steam from a solid waste authority's
resource recovery plant, the district steam system now purchases over 70%
of the required steam from this new and modern trash-to-energy facility. A
20 year contract for the purchase of steam from this trash-to-energy
facility was signed on September 7, 1984. The interconnection between the
district steam system and the trash-to-energy facility was completed in
January of 1986, nine months after the sale of the district steam system in
Baltimore.

The historical trend in sales wvolume and steam prices for the
Baltimore & St. Louis systems are illustrated on the graphs found in the
appendix.

REVITALIZATION BUSINESS PLAN

The basic business plan goal is to provide reliable and quality service at
stable .steam prices over the long term. District steam provides bmoth
short-and long-term bhenefits. Elimination of installed heating equipment
results in substantial first cost savings. This technology provides fuel
switching to allow economic dispatch and the integration of alternate fuels
such as waste-fired steam. Operational expenditures by the building owner

..for man power, space, insurance, property taxes, debt service, and

maintenance are reduced. Architects and engineers rnormally oversize a
facility's heating requirements to insure the terants' future needs. This
results in the unnecessary expenditures of energy. District steam systems
provide only the thermal energy that is required. Energy conservation is
immediate and the pay back in energy cost savings are evident, especially
when the unit cost of the thermal energy is lower at the outset.

The business plan for revitalization of both district steam systems
includes three fundamental ingredients:
1. Switching to solid fuel for steam preoduction. )
2. Capital investment which improves overall operating efficiency.
fixed 3. The addition of new customers that will provide for a sharing of
ixe
cost over a larger customer base.

. A case study of both programs has identified commoa ingredients. Both
systems are incorporatiag trash-to-energy as the solid fuel to produce long
term stable steam prices to the energy sarket. In Baltimore this included
the building of as innerconasectica betweea the so0lid waste authority’s
trash-to-energy facility and cthe district stee= gystem. This 12-inch (36§
=m), steam line is e&g&h&e of handliimg 330.080 poends per dour of steam at
430 paig and 300 P (2.72 E% kefs a3t 3.1¢ E) kPalgage] and 268 C). The
total capital cost for this ianerconmectiss was agoroxizately $1.2 sillien.
The purchase of low-cuat steam Ivce he waste-leo-enrrgy facility Ras
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resulted in reduced energy ¢osts to lts customers. The fuel rate
ad justeent part of a customers bill, which is a direct fuel cost pass
tnrough, has been reduced 26%. This reduction translates into an annual
eoat saving of over 2,600,000 to the users of the district steam system.

The $8t. ULouis business plan inecludes implementation of its own
grash-to-enerqgy facility by its new owner. The City of St. Louis has
approved a 10-vear agreement to supply an average of 600 tons per day (544
tonnes per day) to the facility which can generate steam at approximately
140,000 pounds per hour at 250 psig and 525 F (1.1l E9 kg/s at 1.72 E3 kla
{gagel and 274 C). Over $4 million has been invested towards engineering
design and development of this facility as well as the acquisition of the
site. The total cost for the project, including financing, 1is
approximately $70 million. Construction is currently scheduled to break
greound in 1987. The design for this trash-to-energy facility provides for
a total of 1200 tons per day to be processed at this facility with future
expansion.

Additionally, the St. Louis business plan intends to incorporate coal
firing at the existing power plant to provide back-up and peaking
requirements in addition to the trash-to-energy facility. The conversion
of one boiler at the power station facility could provide 240,000 lbs per
hour (1.90 E9 kg/s at 1.72 E3 kPa (gage) and 274 C) of steam capacity at
250 psig and S00 F (1.11 E9 Kg/s at 1.72 E3kPa (gage) and 274 C). The
capital required to convert one of these boilers at Ashley is approximately
$4 million. -

Both systems have specific investments designed to increase the
overall operating efficiency and the gquality of service to customers. The
Baltimore and St. Louis systems have both made substantial investments to
recondition expansion joints and steam traps found on the distribution
systems. Specifically, Baltimore is currently investing approximately
$400,000 to upgrade a six-block area of its district steam system to
accommodate high-pressure steam. The St. Louis steam system has made minor
changes in the water treatment program to provide a better quality of steam
to its customers.

Both systems have implemented an aggressive, comprehensive marketing
program to add new customers that will provide for a sharing of fixed costs
over a larger customer base. This program includes marketing brochures and
public relations programs to educate the community on the benefits of
energy from a central steam system, Customer service programs for the
existing customer base include energy manager audits for the customers as
well as maintenance services available for customer-owned equipment.
Competitive and innovative tariff's for the customers are a very important
ingredient to the revitalization program. Tariff's designed to focus on a
specific market such as air conditioning and refrigeration will create a
whole new profile of operation for a district steam system to change from a
seasonal operation to a year round energy supplier. Additionally, both
programs focus on a role of the district steam systems to be an energy
manager for the community., and provide turn key utility services which can
range from providing heat exchangers for hot water needs of a customer to

providing the entire centralized BVAC system for the customer.

The Baltimore system has connected a new high-rise office building of
approximately 355,000 square feet and 2 newly rencvated hotel for downiown
Baltimore. The Baltimore system alsc has coomitmests for twe proiects
currently uander design which would add & new shock Irasses cester in an
office, and a shopping mall te the svstem. Ia addities to these projects,
over $1,802,000 ¥lbs (4.34 E8 kg) of ateam bas bhesm targeted for potential
customers o the Baltimore district steem svsten. Is part, expansion of
the discriet steam systes has targeted s ssa%2 office complem, & Wdl-maiz

£ -4t
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public housing facllity., and two leocal hospitals as potential customers to
the system.

$ince December 19684, the St. Louis system has already connected a
brand mew %00 room convention hotel; a multi-use retall office complex; a
665,000 3qg. ft.(81,79% sq m), 34 story office buildirg; a 165,060 sq. ft.
€1%,339 sq m), office building: a 600,000 sq. f£t. (55,740 sq m), 13 story
residencial complex; and a 1,250,000 sq. £t (116,125 sq m),, 42 story
céfice complex for the local phone utility. An additional group of
potential customers has also been identified. The majority of these
customers were previously on the district steam system and are currently
serving their needs with gas fired boilers. In researching the outlying
area of the district steam system in St. Louis, two major expansions have
been identified. A feasibility analysis by a consulting engineering firm
has identified an approximate 250,000 Mlb (l1.14 E8 kg) increase to the
district steam system by interconnecting the housing authority facilities.
at the periphery of the district steam system. The cost of extending lines
for the housing authority facilities is approximately $5,300,000. This
expansion would interconnect five independent facilities of the housing
authority. In order to obtain a foothold on a hospital complex adjacent to
the district steam system in St. Louis, the central boiler plant for this
hospital complex was acquired in July of 1986 by the energy development
corporation. As part of the plans for interconnection of the housing
authority, a steam line extension would be directed to include the hospital
complex at a later date.

An in-house feasibility analysis by the energy development corporation
in St. Louis has identified in excess of 800,000 Mlbs of steam potential
along .an industrial corridor to the north side of the district steam
system. This extension would require approximately three-miles of pipeline
with interconnection branches for those industrial customers. The
estimated capital cost is approximacely $5 million for this north
industrial corridor. Potential for additional expansion to the east, west,
and south exist, but have not yet been fully quantified.

The air-conditioning market in St. Louis is estimated to offer a 300%
increase in the current level of sales in St. Louis. This market would be
served with the use of absorption chillers by new potential customers and
‘district chilled water distribution systems where applicable.

LESSONS LEARNED
Defined communication and educational programs are necessary ingredients
for the development of the revitalization program due to the diverse
backgrounds of the project participants. The diverse perspectives of the
technical engineering community, financial community, utility industry,
energy customers, and government involve an intense effort of communication
and education for each group to understand the benefits of central steam to
the community.

The revitalization of a district steam system is a very complicated
and multifaceted redevelopment. Keeping the program as simple a possible
and approaching the development in a step-by-step manner can assist in a
more straightforward implementation of the project. Por instamrce, changing
the form of regulation ima St. Louis €from Public Service Commission
regulation to coatract regulation, as well as the isplementation of a
trash-to-energy project, and the acquisitionftransition of the central
steam system all at once provided a very compliceted program. Tackling
these programs cone at a tise increased the probadility for success.

N R g

"five areas of significamce to the revitalizatiea of a asistrict
staam system: )

E 3=43
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1. ®hysical comdition of the pewer plant and district steam syatem.

2. & oritical level of salen to support fixed costs of the district
steam system.

3. The form of regulation to allow flexibility in obtaining tariffs
te meel the custumers needs.

4. A& local commitment to the revitalization of the di.trict steam
syatea.

%. <Capital investment.

TONS
e following conclusions can be drawn from reviewing the data obtained in
the case study of the Baltimore and 8St. Louis district steam systems.
Central steam aystems have inherent qualities to provide long-term
stability for energy users,

2. 8o0lid fuels~--trash and coal--are readily compatible to central
steam systems and are typically not available to the potential
cugtcmers of a downtown district steam system.

3. Central steam gystems can grow to serve a large customer base when
the ability to provide service at stable prices is part of the
revitalization progranm.

4. A community revitalization program and a central steam system

revitalization program follow hand and hand. Each program can

help the other.

REFERENCES
Conference of Mayors. 1986. ™A case study of district heating and resource

recovery" St. Louis.

Henningson, Durham, & Richardson, Inc. 1983; "St. Louis resource recovery
project. Evaluation of the Ashley steam plant and downtown district
heating system." ’
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Figure 3. Steam distribution system--St. Louis, Missouri
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Tab Schmidt, vice president of

Energy Corp,

development for Catalyst Thermal -

Thermal Resources plans o build lrash-lo -energy plant near its steam plant on

riverfront this fall.

Thermal Resources plant
I to be constructed in fall

By GIANNA JACOBSON

Thermal Resources of St. Louis is plann.
ing to begin construction on its trash-to-
energy facility near.its riverfront sieam
plant this fall.

The Ashley Sicam Plant, which Thermal
Resources bought from Union Eleciric Co.
in December 1584, provides sieam heat io
abouwt 2350 customers in its dowstown
district, bound by the riverfiont on the cast,
21t Sureet o the west, Highway 40 oa the

+souib and Cass Avenue on the north.

Whea the wash-to-energy facitity is beili,
gerbage collecied by the Chy of Su. Lowis
m&h&m&aﬁa%«@&m
plaat and baem.

mmmu;mmw
g«&ag@ﬁmm

*The current status is that we have com-
plcted a waste-to-cnergy contract with the
city, and it {the contract is going to the
board of sldermen.” Schinidi said.

Since 1aking over the sicam heat systern
from Union Eleciric, Thermal resousces

. has added Usioa Markel 3ad the Adam's

Mark Hotel 10 its list of cusiomers, which
also includes the Maasion Houss aad Pleza

*'Onc of the marketing programs we're
doing is, based- on usage, making free
repairs on our custumers” equipment during
the summer,”” Schmidi said. **We're there
anyway maintaining our own equipment, 50

" we're offering this service to customers

who have signed contracts for service."'
Thermal Resources' other new marketing
program involves ‘‘emcrgy mansgement
audits,”” Schmidt sand, *"io help cusiomers
conserve the amound of cnergy ihey're

RIEY sysiem is boing built
ww@mmwwam
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New energy plant eyed

 Frash to steam
gonverter now
i §ifider study

By Jutie DiMarlo -
ot edde Globe-Oemooret

of
energy plant tn downtown St. Louis.
The long-studied proposal will
becoine resiity in as littie as 3 months
rnq,m start of construction, said
Thertnal Ravources General Mn-nr

Twmcmunmmn
this (s}, and privete 0

The customers are located o the 23.
mile steam loop, The trash

muohulismmmmm
mililen lacility originnlly wea going lo
be flaanced with industrisl develop-
ment bonds, but bond market condi.

tigns were not (averable.
"m-mbuldnmnpl-nunsz.
said

" Cahrmid

dﬂumtmmpﬂnyummd
like to build a tresh plant in-St, Louls

Thodwnm trash-to-erergy plant,
mh will convert the cilyh ] mlmulnl
to steam-producing heat, will join

the Ashley Street power plant in sup-
Plying more than 2% cuslomers who
use steam for hest and to drive air
conditioners and production processes, |

plant will be bullt in an ares baunded by
Cazs Avenue and O'Fallon, First and
Second streets.

Awoy
Ca. in 1983, The company

mmpunc.m-umm
1504 lo gonerate electricity for the
World's Fale, will burn coal and oli. 0il
burninlhnnauhiphmlnxm but
Schmidt said Thermal Resources will

convert two of the five burniers back to

coal b it has a more stable price
than other energy fuels,

Schmidt said the trash plant will be
assisted by the Ashley nisnt In pro-
viding stesm heat to the downtown
loop. The Ashiey plant, a national
Iandmark, will assist peak
ptrhdundurwluhnckmheuld

thne-boﬂerlruhphntvulmwly
6 pareent of the loop’s needs and the
Ashley plant, the retmainder, hasaid.

Schmidt said the-coal burners at the
2shley plant will be equipped with an-
t-peliution devices that will be four
tmes loorer thas Uie environmental

required.

St W




FRATHRERSTONE-RERUTTAL

e b e
-

s, Aeg, 16, 1S

B, Toule Slebe-Bemsogt  JA

- Plans for steam plant

fueled by trash moving
ahead, operators say

By Rick Stoff
S Leuls Glode-Democrat

Tha oparators of a propased $70 mil-
Hon trash-burning steam plart near
downtown St, Louis say they are mov-
ing ahead with constructien plans after
a court ruling removing obstacles to the

project. -

Cole County Circult Judge Byron L.
Kinder ruled in Jefferson City last week
that the project, Involving the city of St.
Louls, Bi-State Development Agency
and Thermal Resources of St. Louis,
could proceed but f{ound that some
Issues need to be resolved.

“THERE WAS A question as lo
Bi-State’s authority to own the steam
sysiem and whether Thermal
Resources should be -regulated,”
Thermal Resources General Manager
W.T. Schmidt said. “Both of those are
flaws in the contractual srrangements
that we canclarify.”

The contracts wera challenged by the

owners of two downtown buildings that
would use steam {rom the project.

Under the srrangements covering the
plant’s operation, city trash trucks will
dump refuse at the plant, to be built in
2n area bounded by Cass Avenue and
O'Fallon, First and Secund streels
porth of downlown. Thermal Rescusces
will cperale the plant to produce sicam
that will be seld by BiSlale lo the 280
downlown cusiomers on: the sleom isop,
gwbmwmmmm

. Schmidt

CONSTRUCTION OF the plant Is
expected to take at least 30 months. A
starting date has not yet been deter-
mined, a spokesman said.
sald contracts -would be
revised to make it clearer that the
steam produced by Thermal Resources

i3 being retailed by Bi-State and that

sleam sales legally are regulated by
contraciual agreements rather than the
Missouri Public Service Commission.

The operation, formerly run by UE,
has been approved by the PSC but was
challenged in court by two customers of
the loop.

Contract changes are subject to
further review by- Kinder, Schmigt
said. '

THE STZAM IS used for heating
buildings and to drive air-conditioning
and manufacturing systems. The plant
will burn up to 600 tons of t-ash daily.

Schmidt said 20 customers have
signed fong-term steam contracts.

Part of the project involves a $38
miliien conversion of the Ashley Street
power plant that now provides sleam lo

compleling our coniract -
with the ¢ily of $2. Leuis for the supply
of weaste. The rest of the peolect is
proceeding as it has ” SchmiSi sald,
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AL ENERGY
WASFORMED N

AV :
L\.\”WO A GROWING NEED.

a downtown ‘business districts across.the country lmmy umhw

i companies that owned and operazed district steam- plants in con~

- junctien with otberdtilities, ave Tealizing that it is best to divest: .
mselves of a st&xm.husmess\ that of&.n accoums fqr oniy x*’,u of."
total salesz. i
While it was somcldence that hrought the Ohm Edison Companya E
together with Carl Avers and David Toombs in 1975; i took vision'ands
know-How-{o purchaserand, 0perate formerly-ownecL district stem: -
JLLLL) and distribution systems suchas the onein Youngstown, Ohto:- |

AC OMPAN v FOUNDED O MOHE THAT\
~17 YEARS.OF ENERGY ENGINEERING
EXPERIENCE AND INNOVATION.
Bofh: leaders: in their~field;. Cark Avers-and David.* L(JGA“bS T re«
demonstrated: that they possess the comuinitment; expufmse echn
ogy and staying powerto own and operate district heating fac
The 1986 recipient of the industzy’s wmem ?Distries 'rie 3
Coolmg’ Norman R. Taylor Award,” Carl B Avers
energ'y wmmumty‘ tor s “amabusmews;.

v

s

L

sidiary of Catalyst:
company with al
to develop,-
tereds

central. energy- pLLP
working mL\dtL\ forn
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Criiio Crisiine cost of ol which Das been nsed fos
G e col Steanr Plast sivee 1972, auwd tie suhse--
Gl doay of Custoprerss many, people considered the sicuwr

owdur i fhe /([(AQ(,

Bt Thermal Resowrces bhneww the s[uzm sy stem corld. /)t': -
Jotning forces with the Bin State Developpent-Agency,-
g L‘.w‘/uu pidre based the mz(/erg FO et Jslamz distribution net-
cworky Thermal purchased.and. [Jeqmr’oper:xtmq the A fb/ey

onand energy mansgément, re!:aé’l[(, and cost-efficientdeliv—
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2 nawe aslhvio oy Wmoility,
This new ecilily will convert

e city's ash I steam enargy,

an gxciting new conceptin
g SNQIGY reSOUICE FCOVerY.

é Thasmal plans to build the
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ing steam has
ad o plans lor construation of

welil be open
near the Ashdey
new plant will be capable of
converting 800 tons of refuse
inio sieam energy seven days
a week. The refuse buring
tachnology (o be emploved
has been widely used (or more
than 70 years in many Euro-
pean countries and s now
galning widespread attention
in the United States.

The city of St. Louis
currently buries more than

200,000 tong of solld waste in

> i
cennot yse s aging Inciners-
tors. The advent of the frash-

to-enacgy plant will provide an

sconomicsl and environmen-
tally sound method ot waste
disposal while stabilizing fuel
prices for the central sleam
sysiem,.

This new trash-to-energy
facility will not make the Ash-
ley Straet Steam Plant obso-
lste. Ashley will continue to
supply peak load and standby
steam with the new plant pro-

viding base load steam.

Carefres Operation and
Energy Management

The steam inop aiso elimk
nates indlvidus! responsibllity
for operation, maintenance
and repalr of in-building equip-
ment, Instead, a team of Ther-
mal Resources ensrgy man-
agers handles everything from
energy analyses to routine
maintenance, and is on call 24
hours 8 day for emergency
repairs.

Thermal Resources is
immediately responsivetocus-
tomears needs and can often
help building owners achieve
even greater efficiency through
counseling on energy conser-
vation practices. Our energy
managers regularly perform
on-site inspections and energy
audits, assuring that custom-
ers’ valves are not ieaking,
thermostats are in good work-
ing order and equipment is
strategically placed for opti-
mum efficiency. Additional cus-
tomer services such as free
valve repacking also have been
introduced o add even greater
value {o district steam.

Eliminates Space Problems
A district heating and cooling
system also frees up space in
existing buildings and reduces
construction costs in new buiid-
ings by eliminating space
requirements for in-building
equipment. And the avaiiabil-
ity of a centrai steam source
c¢an he critical in the preserva-
tion of older buildings, which
may lack the structural
strength or space for heavy
mechanical equipment, cool-
ing towers or stacks.
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on our electric utility business and wll the
system, we were fortunate to be iniroduced o

Youngstown Thermal. Negotiations were sue--

cessfully concluded to the satisfaction of both

' parties, and since that time, Youngstown Ther-

mal has operated the steam system to the satis-
faction of its customers, the community and C&ty
_Councll” S .
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Published Quartesly
by Tharmal Resources
of St. Louls

When we arrived in St. Louis two years
ago to reciaim the downtown steam loop, the
city was not without its skeptics. Some
thought district steam was an idea whose
time had passed; others thought it was too
late to turn it around. And more than one
cynic voiced the opinion that Thermal
Resources of §t. Louis wouid not be here for
the iong haul.

After two years of successful
operations, we're proud to say we've proved
them all wrong. District steam is alive and
well in downtown St. Louis, thanks to the
commitment of our energy management
team and the faith our many loya! customers
have shown in us. Not only have we
stabilized our customer base, but we began
to expand our market in '86 with new and

~—J
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Winter, 1987

A Message From Thermal

rehabbed buildings. Customers planning to
join the loop in 1287 inciude Southwestern
Bell Tower, Mercantile Operations Center
and the new downtown YMCA Fitness
Center.

The introduction of an interruptibie
steam program for buildings with gas-fired
boilers further added to our growth. As you
know, one of the greatest benefits we offer is
the avoidance of the capital costs associated
with installing a boiler, which can amount
to several hundrad thcusand dollars for a
typicai building in downtown St. Louis.
That’s a benefit we can’t offer to building
owners who already have made the capital
outlay for & boiler, so our product has less
vaiue to them,

(continued on page 3)

Tums And Steam A Wmmng Team

District steam isn't something the
people at Norcliff-Thayer inc. think about a
lot — not because they don't iike the system
or because they aren't happy with the service
provided by Thermal Resources. Explains_
Rich Obremski, director of engineering, “You
kind of take it for granted. Like electricity,
it's always there.”

Norctiff-Thayer, a subsidiary of
Beecham Company of London, manu-
factures Tums and is best recognized by the
“Tums” sign that has been part of its build-
ing since the company moved to 318 8.
Fourth Street in the late 1820s.

With a yearty production volume of
13.936.000 pounds of Tums antacid tablels,
Norglit-Thayer is @ major user of process
steam. The Tums dryer, m. mm
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Steam heals the
incoming alrstream
for the Tums dryer.
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Tums And Steam

{continued from page 1)

facility’s steam usage. The remaining five
percent is steam “flashed” off the dryer and
used for space heating.

The Norcliff-Thayer building, encom-
passing ail but the northwest corner of a
square block, has been on the steam loop
since it was built. According to Qbremski,
who has been with the company six years,
the main benefit of district steam is the
simplicity of operations.

“With the steam loop, | never have to
worry. | take a look at boiler systems now
and then but the economics just aren't
there,” he .ays. “And reliable service is very
important to me. With Thermal, it has been
exceilent.”

The current Tums manufacturing facility

had its roots in a drugstore in Bolivar, Mo.,
where pharmacist A. H. Lewis developed the
Tums concoction in liquid form in 1902 for
his customers who needed an antacid. The
St. Louis facility, which has atout 240
empioyees, is the only Tums manufacturing
site in the country. There is another plantin
Canada.

According to Obremski, Tums is now
the best selling antacid. A sharp increase in
demand last fall made it necessary for the
St. Louis site to speed up production,
Qbremski says, and Thermal heiped them
meet the demand. “Since we needed to push
more product through the dryer, we needed
mocre pressure to increase the heat. Thermai
really helped us out.”

Hassle-Free ngram Heats Up

According (0 Randy Howard, who heads
up the team of Thermal energy managers
conduciing the freg inspections, response to
this service has been very positive,

“We've been ghie o point out problem
sress that can lead mm engegy dollars

Thermai's Hassle-Free Heating
program, introduced last fall, is now in full
swing. Approximately 25 buildings have
been inspectad to date, and a ot of typical
equipment probiems have been identified
and corrected by Thermal's energy team.

The Hassie-Free Healing checkup
entities Thermal customess o free i mm
km a# thelr primary m 5
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@, in arder to make distriat
slearn sitvactive 10 this group, we introducsd
& interruptible rate In late 1988 that makes
district steam sconomically teasible for
Duilding owners with ln-building boller
syatams. The interruptible rate, which
fluctuates with the price of natural gas,
balances out costs for building owners who
have made a capital investment in a boiler
system but would prefer to return to the
reliability of district steam. The interruptible
rate, however, benefits all customers
becsuse it allows us to spread our fixed
costs among a greater number of customers
and will enable us to maintain stable prices
- @ven in a rising energy cost market.

District steam is alive and well indowntown
St. Louis, thanks to the commitment of our
energy management team and the faith our
many loyal customers have shown in us.

We're pleased to report this program has
been well received. A number of major inter-
ruptible customers have joined the steam
district in recent months including the 705
Building, Mercantile Tower, the St. Louis
Public Library’s main library, Jefferson Arms
Apartments, Alverne Hote! and the American
Theater. We expect the list to grow and that
al! district steam users will reap the benefits
of this growth strategy.

We plan to continue going “beyond our iine”
and into our customers’ buildings in '87 to
ensure district steam remains the most
hassle-free and reliable energy source in
downtown St. Louis.

In 1986 we also strengthened our
customer service program and launched two
special programs — the “Summer Sizzie
Stopper” and “Hassle-Free Heating” — to
add extra vaiue to our product and help our
customers achieve maximum benefits from
district steam. We plan to continue going
“beyond our ling” and into our customers’
buildings in "87 to ensure district stsem
remaing {he most hassis-ires and reliable
energy Source indowntown 1. Lowis. At the

I/ENERGY MANAGERS NEWS

Qur ability to expand our market and
increase customer services has been
enhanced during the last year by our
asacclation with Catalyst Energy Develop-
ment Corporation. Catalyst's acquisition of
the steam districts in Philadelphia and
Boston reflect its deep commitment to main-
taining district steam as .n economical and
efticient energy aiternative,

We at Thermal appreciate your business
and look forward to our continued associ-
ation. Our team of energy managers is
commitied to adding even greater value to
district steam in the coming year. Please feel
free to call us with your suggestions on ways
in which we can better serve you.

T

Victor Dilloway

TRS Gets New
General Manager

Victor Dilloway has joined Thermal
Resources of St. Louis as executive vice
president-general manager, assuming overall
responsibility for the management of steam
production, distribution and marketing.

Dittoway arrived in 8¢, Louis in June
foliowing a 22-yeer career with San Diego
Gas and Electiic Co. As senior divector of
eleciric operations at Sen Diego Gas and
Electic ' ;




A native of England, Dilloway saya hels
vary pleased to be partof tharebirth of 81,
Louie — inpludting the steam loop, “Thisls e
vy exciting tme 1o be in 8L, Louls, and my
family and | &re proud to call this clty home.

“{ am particularly exclted about the
potential of district steam in downtown St.
Louls. In the short time that | have been with
Thermal, one thing has become very clear —
the employeas are extremely knowledgeable,
enthusiastic and dedicated to making the
steam loop the most reliable and economical
energy source in the downtown area.

“} took forward to meeting with many of
you in the coming months, If there is ever
any way | can be of service to you, please fes!
free to contact me.”

Hassle-Free

(continued from page 2)

the same problems, for exampie, missing
insulation and broken control valves,” he
added.

Howard said it typically takes three to
four days to inspect a large building; smaii
buildings usually require several hours.
“Customers in large buildings generally have
well-kept systems because they have full-
time maintenance personnel, but a thorough
inspection can still reveal conditions that
require attention. | think our checkups have
been particularly beneficial to smailer steam
users because they often lack the manpower
to perform regular maintenance.”

Howard sald he has found that many
customens e unalear regarding what in-
buiiding eauipment ls their reaponalbility
and what belongs to Thermal, “! found that
one customer had replaced a reducing valve s
couplie of days before our inapection
because he was unaware that Thermal ls
responsible for repair and replacement of
that plece of equipment,” ha said. "if you
have any doubt about who is reapons!hle for
maintenance of a piece of equipment in your
building, be sure to check with us first.”

Hassle-Free Heating checkups will
continue throughout the winter, )f you have
not yet signed up for this program, ctip and
raturn the coupen below or cali Jackie
Hughes, Thermal's customer sarvice
representative, to schedule your heating

St. Lous, Missoun 83102

inspection.
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Executive Summary

The St. Louis district heating
system has been in operation since the
eariy 1900's. Owned and operated by
Union Electric Company for the past 60
years, the system was sold in December
1984 to Thermal Resources of St. Louis,
Inc. (Thermal) and Bi-State Development
Agency (Bi-State). (Bi-State is an
interstate authority created by the
states of Missouri and Illinois in 1949
to plan, coordinate, and implement re-~
gional development projects in the St.
Louis metropoiitan area.) Bi-State owns
the distribution lines and Thermal owns
the Ashley Street Steam Pfant (Ashiey
Plant); Thermal also acts as an agent of
Bi-~State and is responsible for operation
and maintenance of the entire system.
Originally constructed in 1904 for the
St. Louis World's Fair, the Ashley Plant
genecrates steam which is fed into more
than 22 miles of underground piping and
currently serves about 250 customers in
downtown St. Louis.

Prior to the oil and gas inflation
crisis of the early seventies, the dis-
trict heating system sold approximately
2.5 million units of steam per year, a
significant difference from the 800,000
units of steam per year the system sells
today. Equipped with boilers that have
been exclusively oil-fired since 1972,
the system suffered a major loss of
customers as a resuit of the sharp rise
in steam prices caused by tke emergy
crisise The system is currently operat-
ing at less than haif of its capacity,
and Thermal and Bi-State have beer activ-
ely marketing the system since they toek
over as its mew owaers im 319384, They
have been iavolved im megotiaticns with
the city over plaas for the development
of 3 resewrer vTecovery prolect thial wouid
wtitize @eaisipal selld waste as  3a

R

energy source for the district heating
system, [t is anticipated that wusing
refuse as a fuel for the system!s base
load will continue to stabilize steam
prices and thereby attract new customers
to the system,

Atong with stabilizing steam rates,
resource recovery development will also
provide a more environmentally sound
alternative to landfilling of the city's
waste and disposal in its two incinera-
tors which are old and have been found to
be in violation of federal air emission
contro! standards. The idea to implement
a waste-to-energy project in St. Louis
dates back to 1974 when Union Electric
proposed to buildfacilities for collect-
ing and burning trash in large utility
boilers. That plan was blocked largely
as a resuit of siting problems due to
public opposition. In 1977, Bi-State was
approached by local governments in the
metropoiitan area to conduct a feasibil-
ity study on the deveiopment of resource
recovery as a solid waste management
2lternative. The study resuited in plans
for a project that would have two primary
objectives: (1) to provide a long-term
solution to the city's waste disposal
probiem; znd (2) to provide the district
keating system with a stable, cost-
effective, and reliable energy source.,

fn August 1982, Bi-State arnd the
City eof St. Lewis issued Reguest for
Preposal {RFP} decuments for the design
and censtruction of a rescurce recovery
faciflity. im the spring of 1983, after
preposal evalsation and review, Youags-
twewn Tharmal, ing., of Youngstown, Obie,
snd imiteroatises! lacisersters, Ime. of
Catembes, Geargla, were selecred as full-
service contraciers for the plaomed
faeiilay. Plaes call fer a2 €00 em-per-

1




day (TPO)} facilltvy, expandadle o0 1300
PR, thay weuld precesy all of the cglivis
residensial wazte (abeut 10 pergemt of
the setal velume of waste genmerated
within the St. Lowis metropelitan area)
te prodyce ateam fer the district heating
system. Exeess steam in the summer
menths will be marketed for wuse with

Historical

The St. Louis Disteict Heating System

The district heating system of St.
Leuis currently serves about 250 customn-
ers in the downtown arca. The system had
been owned and operated by Union Electric
Company for the past 60 years until
December 1984 when it was sold to Bi-
State Development Agency (Bi-State) and

Thermal Resources of St. Louis, Inc.
(Thermal); the distribution system was
scld to Bi-State and the Ashley Street

Steam Plant (Ashley Plant)
for a total of $3  million. Thermal
functions as an agent of Bi-State to
operate and maintain the entire system.

to Thermai--

Originally constructed in
the St. Louis World's Fair, the Ashley
Plant has been updated several times,
most recently in the late 15940's when
five new boilers were installed. The
plant generates steam which is fed into
more than 22 miies of inculated under-
ground plping. Since 1972, the boilers
have been exclusively oil-fired as a
result of environmental laws passed in
the late 1960's requiring the installa-
tion of new and costly poliution control
equipment in coal-fired plants. The
inflation of oil prices in the mid-late
1970's resulted in a sharp rise in the
price of steam, followed by a decrease in
steam use. This oniy served to raise
steam prices even higher since fized
costs were spread among fewer customers.
The system became f(ess aad less prefita-
ble as fuel costs escalated, customers
continued to drop from the system, and
buildings which had deem cuslomers were
demolished and replaced by new bulldings
that did a0t echoese e wse diztriet
heating. The number of ¢zstesery on the
sysiem decresased from a peak of abes: 300
during the Ilate 19 s 3@ iR presest

1904 for

sbsorption chillers or used te gensrate
slacerigity for sale te Unlea Electeis
Company. A site far the resource recove
ery facllity has been secured om property
lecated near the Ashley Piant. A waste

supply agreemsnt between the City and
Thermal is expe.ted to be signed in the
near future.

Background
load of about 250 customers). This all
contributed to Union Electric's willing~
ness to sell the system. it is antici-

pated that the use of municipal refuse as
an alternative fuel will serve to stabil-
ize steam prices.

In September 1982, the U.S. Depart-
ment of Housing and Urban Development
sponsored a technical assistance team to

assist St. Louis in assessing alternative
ownership options for the district
heating system which, at the time, was

still owned by Union Electric Company.
The technical assistance team included
representatives of Qak Ridge National
Laboratory, U.S. Conference of Mayors,
International District Heating Associa-
tion, Resource Development Associates,
and the Carroll Easton Company. The team
assisted the city in a number of ways:
(1) it helped in assessing appropriate
private zector, third party takeover of
the district heating system, as
to public ownership; (2)
staff with

opposed
it provided city
simulta-

information on the

A5 e it i v
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nedus developmeny of dletriet heating and
retoures resevery; and (3) it helped the
sty mansge s gemsultants, whe were (n
the precess of developing 2 business plan
fer the distrlet heating system. The
technical assistamee team had a direct
influence oa the Directer of Public
Uteiligiest decislon to  visit Ewvrepsan
systems that link waste-to-energy plants
with distriet heating systems. It aiso
fed te a decision by Mayor Vincent
Schoemehl of St. Louis to put resource
recovery and district heating development
ean the list of priority development
projects for the city.

Resource Recovery Development

As in many other cities throughout
the country, the need for more landfill
space, coupled with increasing volumes of
waste being generated, is a serious
problem in the St., Louis metropolitan
area. The city's landfill is rapidly
filling to capacity and the two incinera-
tors where most of the city!s residential
waste is disposed are old and obsolete
and will require extensive capital
improvements to remain in operation. The
City of St. Louis has recently lost a
lawsuit with the U.S. Environmental
Protection Agency over the incinerators!
failure to meet federal air emission
standards and the ccurt has ordered the
city to shut them down,

The idea to implement a waste-to~
energy project in St. Louis dates back to
1974 when Union Electric proposed to
build facilities for collecting, classi-
fying and burning trash in large utility
boilers. However, the project encoun-
tered siting problems due to pubiic
opposition. Moreover, in 1977 a state-
wide referendum which preohibited wutili-
ties from charging ratepayers for build-
ings not yet on line preventsd Union
Electric from charging its ratepayvers for
the nuclear plant then under conmstruc-
tion.  This seriously  affected  the
utility's ability to fimance 2 resource
recovery project. Meamnwhile, aif of the
coliections s3ites had nmet Dees secwred,
camstruction eoss had esgalaied, aaé
escalation eof feel prices 2had slowed:
Uniea Electcie decided 23t tRe prejest

was net viable and abandoned plans to
g¢ontinue it.

in 1977, a hearing was held that
authorized Bi-State to act as the region-
al plaaning beoedy for coordinu'ing the
implementation of a waste=to~snergy
project foe the St. Louis metropolitan
area. (Although the East-West Gateway
Coerdinating Council was the reglonal
planning authority that would have other-
wise been the racognized body for such a
project, Bi-State was preferred because
of its ability o 1issue bonds for the
project). The local governments in the
area thus approached Bi-State to conduct
a feasibility study on the development of
resource recovery as a solid waste manag-
ement alternative., The study determined
the generation of refuse-fired steam for
the downtown district heating system as
the most promising alternative, and Bi-
State proceeded with plans to implement a
resource recovery project for the city of
St. Louis. The prcject has two primary
objectives: (1) to provide a long-term
solution to the city's waste disposal
problem; and (2) to provide the district
heating system with a stable, cost-
effective, and reliable energy source.

Bi-Statels initial plans called for
the construction of aan 1800-2000 TPD
waste-ts—~energy facility. However, the
development of such a2 large system was
rendered impractical, partly by difficul-
ties encountered in securing the neces-
sary waste stream from the area on a
long-term basis; moreover, the utility
=was clearly not interested in entering
into a long-term contract to purchase
refuse-derived steam. Plans have since
been altered and now call for the
constructien of a facility that wouid
process 800 tons per day of refuse, which
accounts for all the residential waste
soliected dy the city {roughly 10 percent
of the total velume of waste genecated
within the 3t. Losis metropelitan area).

The $t. Lowis project is am example
ef what has Deen called %parailel devei~
epmeat® of rescurse recovery and district
heating; %3R3t iz, the twe bBave Dees
developed alemg two separate paths,
related Bel aet Beovnd together. This is
afee advantageess Desasse, f& many
girsamsintses, ¥ sse preject 3taiis the
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athar ¢am progeed, Whes the techeleal
azslistancge team  vwisited St. Lewuls Ia
1882, ome team member charagterized the
peegress of development eof the resource
recevery project avy ranking u 6 on scale
of 10, while the puvrchase and redeveiop-
ment of cthe district heating system was a
2. lea the enmsuing years, the district
heating project has surged ahead, while
rescurce recavery development has encoun=~
tered obstacles and slowed. If the two
had beer more closely tied together, St.
Leouwis might not today have an Indepen-

deatly owned, successfully
distelet heating system.

eperating

Parallel development {5 not neces-
sarily the best choice in ail cases where
district heating and resource recovery
are being implemented, particularly where
the district heating system is to be the
soie customer of the resource recovery
facility, and has no other source of
energy. But in many cases this strategy
is likely to be advantageous and deserves
careful consideration by the community.

Development of a Refuse-Fired District Heating System

Procurement

In August 1982, Bi-State issued
Request for Proposal (RFP) documents for
the design and construction of a resource
recovery facility. About 20 responses
were received and evaluated and in the
Spring of 1983, International Iincinera-
tors, lInc., of Columbus, Georgia, and
Thermal Resources of St. Louis, Inc.,
were selected as full-service contractors
for the facility.l! Thermal Resources
of St. Louis will construct, own and
operate the plant., The Thermal project
team is composed of a aumber of firms
including: Alberici Construction Com-
pany; CH2M Hifl as design engzineers; and
International Waste Energy Systems as the
equipment vendor. A five acre site has
been secured for the plant one and a half
blocks from the Ashiey Plant.

Thermal has made a proposal to the
city to build and operate a 4G0 TPD
waste-to-energy plant that would process
all of the city's residential waste, for
an estimated tipping fee of $21 per tom,
based on an annual appropriation. Under
the proposed arrangement, Thermal would
assume fult responsibility for fimancing
the project so that the city wowuild neot

1 Therma! Rescurces of St. Lowis is a
subsidiary of Cazalyst Energy Develepment
Corporatien, which receotiy merged with
Thermai Ressurces of America, the pacrest
company of Thermal Rescurces eof 82,
Lowis.

have to bear any financial risks, except
that of any future changes in legislation
affecting resource recovery development.
Thermal's proposal includes the conver-
sian of the old incinerator sites into
transfer staticns, from where it would
haul the city's waste to be tandfilled
until the resource recovery plant comes
on line in 1989. Steam generated at the
facility would provide the base load for
the downtown district heating system,
with the Ashley Plant to provide the peak
load and serve as a back-up system.
Excess steam during the summer months
wiil be used to generate eicctricity for
sale to Union Electric Company at a price
based on avoided cost of fossil fuel-
generated electricity (the current esti-
mate of avoided cost is approximateiy two
cents per kilowatt hour). The Mayor's
staff - has agreed to the terms of
Thermai's proposed waste suppiy agreement
and it is expected to be signed within a
few months.

Financing
Firancing for the estimated $50
mitlion capital costs of the plaaned

resource recovery fagllity will proceed,
based oa 2 leng term comtract between the
City and Thermal. {im accordamce with
state constizeticomal gprovisiemas, the 20
year ¢oatract Thermal s eoffering the
City does met reguire the City 2 make an
uacondliecsl premise @ p3y feor waste
dlupasal serviges; the gity's eodligatien
T pay waunid Be saliect e anduad
approgriatien By the Beard e Aldermaen).
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Bi-%tate plzsy te lssus industrial
revaage-type bdemds whoie debt service
will Be 3secured by revemues generated
fram qhe sale eof steam to the distriet
heating system aad electrlicity te Unilea
Blsetrie, a3 well as an annual tipping
fee that will be charged to the gity for
waste dispesal services provided by the
Fesourge recovery plant. Whether or not
bond financing will actually be the
methed of fimancing used to cover the
caplital ceosts of the project probably
will depend largely on the outcoms of tax
refoerm legisiation that is now before
Congress. This ‘legislation could deny an
array of tax benefits to resource recov-

ery projects involving private sector
participation. Thermal has indicated its
willingness to finance the project

privately if necesssary.

Marketing the District Heating System

Overall plans of Bi-State and
Thermal cail for the upgrading of the
district heating system and expansion of
sales to utilize the system's excess
capacity in order to help support the
high capital costs of a resource recovery
facility. The system is currently
operating at fless than half of its
capacity—--with five boilers, zach operat-—
ing at a rate of 300,000 pounds per hour
(or a totat of 1.5 million pounds per
hour), and an averaze peak Ilcad of
600,000 pounds per hour. The addition of
three refuse-fired boilers, ecach operaz-
ing at a rate of 82,000 pounds per hour,
will result in the system having aimost
three times the capacity of what s
currently being served during peak ioad.
There is, therefore, plenty of excess
capacity for new customers and Thermal

-and Bi-State have been actively marketing

the system since they took over as its
new owners in 1984, Most recent custom-
ers inctude a hotel and am indoor market
complex, both of which have just receantly
completed construction,

Four of the the S5t. Louwis Heusing
Authority’s public housing complexes,
comprising 2 tetal of approximately 3,008
urits, are daing seriewsly coasidered as
potential customers for the syslem. The
syitem’s steam ifracsmissien Haes are
withia a2 dieck ur two of seoveral Roening

projects. Connecting these apartment
complexes to the district heating system
would preciude the need to retrofit the
old boiler systems of each complex,
resulting im saviags in capital expendi-
tures and in maintenance costs. Bi=State
and Thermal wou.d, in turn, benefit from
the addition of a new customer, resulting

in a substangial (ncrease in load to
further utlilize the district heating
system's excess capacity., The St. Louis

. Housing Authority has expressed enthus-

iasm at the possibility of connecting to
the system. Thermal has authorized a
feasibility study for the expansion of
the steam system to serve the housing
complexes. Completion of the study s
expected at the end of April 1986,

Legal Issues

There are legal issues which must be
resolved regarding contractual commit-
ments the city can make to the pianned
waste-to~energy facility. These issues
arise from two provisions of the Missouri
Constitution.

The first provision is one which
prohibits a public entity from lending
its credit to any private association or
corporation, In this light of this
provision, Thermal has offered the City a
contract under which the City would not
assume any risk or commitment ir the
financing of the project.

The second provision is one which
prohibits the City from becoming indebted
for more than a current fiscal year's
appropriations, limiting the City to
commit only the current year's tax.
revenues. Thi.s debt limitation means
that the City caanot make an uncondition-
al promise te pay for waste disposal
services throughout the term of any long

term contract. Rather than having to
megeotiate a comtract for waste disposal
services with the City ea an annual

basis, Thermal das addressed this consti-
wtiena! provision dy eoffering the City a
leng-tarm cenirast 2hat does mol regsire
the City te make a2 uncenditional promise
% pav. The (Cihry's obiigatien te pay fer
wiste dispesal services wonid de subjess
ts aseeal apprepristion by the Board ef
Addesmes.




Conclusions \
Benefits of a Waste-to-Energy/District Heating System

Development of a refuse-~fired dis-
teiet heating system can provide a city
with & stable, cost-effective energy
resourge while simultaneously providing a
viable, practi¢cal alternative method of
selid waste disposal that significantly
reduces the volume of municipal solid
waste %o be landfilleds The waste-to-
energy and district heating projects in
S$t. Louis are an excellent illustration
of this point.

The selection of secure and stabie
energy markets in a key factor in imple-
mentation of resource recovery projects.
A district heating system provides a
fong-term, multi-customer wuse for the
energy from a resource recovery plant,
thus precluding the possibility of losing
an entire energy market if a single
customer closes or moves. The close
working relationship between Bi-State and
Thermal ensures maximum benefits for both
resource recovery and district heating.

The successful development of a
refuse-fired district heating system
requires effective management to coordin-
ate the various activities invelved in
project development, a commitment from

alt  participants, and strong political
leadership. ’
Economic Benefits

Centrally-generated steam derived
from refuse incineration offers tihe

advantage of siabiz energy prices. In
comparison to oil, gas, and efectricity
¢osts, which have been increasing at
inflation rates or greater, municipal
solid waste is 4 fuel that can be secured
with a long-term comtractual commitment
which serves to stadilize the price of
steam, The rigse im stezm prices which
occurred fargely a3 a resuilt of the eofl
and gas erisis eof the early 1300
centridbuted sigaificantly e 2 losz of
gistricy hoating custemers. The wse of
moee  stadie refuse-derived steam will

thus serve the interests of Bi-State and
Thermal in their plans for expanding the
St. Louls district heating system, as
weil as those of present and future
customers on the steam loop. Decreased
reliance on more expensive Imported
fossil fuels will also serve the natiornal
goals of increasing the use of aiterna-
tive domestic energy resources as oii and
gas become more scarce and costly to
import,

District heating systems also reduce
maintenance and operating costs of
individual in-building boilers. These
centralized heating systems offer poten-
tial savings in capitai expenditure for
individual heating systems whose boilers
need retrofitting or replacement. More-
over, a centrai steam generating plant
achieves fuel burning efficiencies as
high as 85 percent in comparison to in-
buiiding boiler systems which typicaily
achieve oniy 40-60 percent conversion
efficiencies on an annual basis.

Community and Economic Developmsnt

- Impact

The potential of refuse~fired dis-
trict heating systems to  stimulate
community and economic growth should be a
major consideration when planning for
resource recovery development. The use
of refuse-derived thermal energy fer
digtrict hsating ncetworks can be particu-
fariy beneficial to a communitvy. Steam
from a watte-to—energy plaamt cam provide
communities with 20 isexpensive, rele
iadle source of emergy for its heating
rneeds. The availabilisy of refuse~
dérived emergy <¢am thus previde anm
jiacentive fer bDusimesses teo expand eor
relecate imte am zrea served by districe
haatiag. A  disteicy heatiag sysiem
penvides a3 leag-term, melticustomer wmie
for refmie-fired enesgy, thus preciuding
e possidilliy of izsisg a2 estire
sper gy market M a2 siogie cestemer cisnses
@« meves. 8o $t. Leels, 3 ease iz geles

88
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the district
which would benefit

Environmental Benefits

The use of solid waste for

cost-effective energy
valuable use of a resource that has,
regarded as
to be buried.

and makes

little more
than 2 nuisance
probliems due to increasing shortages of
coupled with
increasing volumes of waste to be dispos-

Groundwater contamiration

landfill leachate is also becoming more
widespread as a result of the continued
use of landfills to dispose of municipal
refuse. Resource recovery provides a
viable and practical aiternative method
of solid waste disposal; although land-
fills are still necessary for the dispos-
al of unprocessible waste and ash residue
from resource rzcovery plants, waste-to-
energy facilities can very significantly
reduce the volumes of waste to be
landfiited.

District heating systems also aid in
reduction of air pollution. Whether the
source of energy is refuse or fossil
fuel, the boilers wili have extensive air
poilution  control equipment, and will
produce fewer emissions thar many
smaller, individual boiiers.
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APPENDIX A
Project Summary

Project History
Ashliey Steam Generating Piaant constructed for St. Louis World's Falr

Ashiey Plant most recently updated-~five new boilers Installed

Bi-State Development Agency created by states of Missouri and IHiinols to
coordinate implementation of reglonal development projects In the St.
Louis metropolitan area

Boilers begin to be exclusively oil-fired due to new environmental laws of
the late sixties requiring costly poliution control equipment for coal-
fired plants .

Union Electric Company proposes to build facilities to collect and
classify refuse and bura it in large utillty baoilers

Union Electric Company abandons waste~to-energy project

Bi-State approached by local governments of St. Louis metropolitan area to
conduct feasibility study for resource recovery development

(August) Reguest for Proposal documents issued by Bi-State for resource
recovery facility

{September) U.S. Conference of Mayors provides technical assistance team
to assist St. Louis in assessing alternative ownership options for the
district heating system and to provide information on simultanecus
development of resource recovery and the district heating project.

(Spring) Thermal Resources eof St. Louis, Inc., is selected as full-service
contractors for resource recovery plant,

(December) Unicn Electric Company sells district heating system to Bi-
State and Ashley plant to Thermal Resources of St. Louis, iInc.

(October) City of St. Louis loses law suit with EPA. Federal court orders
existing city incinsrators closed.

{(March) Mayoris staff agrees to terms in waste supply agreement proposed
by Thermal,

~
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Technical Facts

DISTRICT HEATING SYSTEM

Losation: St. Lowis downtown area

Qwners: Bi-State Development Agency (distribution lines); and Thermal Resources
ol Sta Leouls, Inc. (Ashley Plant)

Operator: Thermal Resources of St. Louis, lnc.
Cuslomers: 250

Current average peak load: 600,000 tbs./hour of steam

Distribution lines: 22 miles

Boilers: § oil-fired boilers, each rated at 300,000 ibs./hour

PROPOSED RESOURCE RECOVERY PROJECT

Location: St. Louis {one block away from Ashley Plant)

Owner/Constructor/Qperatecr: Thermal Resources of St. Louis, Inc.

Estimated capital costs: $60 million

Estimated tipping fee: $21/ton

Design Capacity: 600 TPD (initial phase), expandabie to 12C0
TPD total capacity

Technology: Mass burning

Steam Customer: St. Louis District Heating System

Anticipated Steam Flow to Steam Customer: 340,000 Iibs./hour

Electricity Customer: Union Electric Company
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