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Ia t~e utter ot tbe 1nv~Ui1Uion 
~~ litHia teni~• nndned by 
~~ P~~ & Li1ht C~any. 

) 
} 
) 

AFFIDAVIT OF CARY G. F!ATH!RSTON! 

STAT! OF MISSOURI ) 
) Sill 

COUNTY OF CO'LE ) 

Cary G. Featherstone, of lawful age, on his oath states: That he 
has participated in the preparation of the att~ched written rebuttal 
testimony and appendices/schedules attached thereto in question and answer 
form, consisting of pages of rebuttal testimony to be presented in the 
above case, that the-answers in the attached written rebuttal testimony 
were given by him; that he has knowledge of the matters set forth in ~uch 
answers; and that such matters are true to the best of his knowledge and 
belief. 

., li ot· Subscribed and sworn to before me this ·x, <<( day April, 1987. 

\ . r \Notary P~bHc' 
Jli!IT FliiTSCII 

. 1 
'-· 

IIITAIIY Pllll.iC STAT£ aF ~tl~l 
CtU Cl. 

'/It C!IU!SSUIII Ul'. M.T 11.1m 

My Commission expires -------~----~---~-~s-~ __ 1_111_"' __ '_~ ___ • _____________________ _ 
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CAI'f C. FU.TRIJUi'roNI 

IA.MSAS C:lT'f fOWD. AND LIGHT COMPANY 

CAS! NO. H0-86-139 

Q. Please state your name for thM record. 

A. Cary G. Fe~therstone. 

Q. Are you the same Cary G. Featherstone who has previously 

Q tiled prefiled direct testimony in this proceeding? 

A. Yes, I am. 

11 Q. What is the purpose of this rebuttal testimony? 

A. The purposg of this rebuttal testimony is to rebut certain 

'3 stat.emer.ts 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 downtown 

16 Kansas City. 

17 Q. On page 14, lines 4-10 of ~1r. Beaudoin's prefiled cirect 

18 testimony, he addresses why the Company has not considered selling KCPL's 

19 steam business. He states that "[a] ny new owner would likely face 

20 operating losses similar to KCPL's and would be forced to adjust steam 

21 rates accordingly." Has KCPL examined the possibility thai: a party ether 

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

25 

26 test~y of Staff wit~ Mark L. 
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~ Furthermore, since KCPL's own Conversion Plan at the time of its 

original filing was se~king over 120% increase in steam rates, Staff does 

5 not understand why the fact that a new owner "would be forced to adjust 

~ rates" is sufficient justification for the Compa::ty not to have considered 

~a selling its steam business • 

. ~ Q. Is Staff aware of a Central District Heating System similar 

'2 to the system in downtown Kansas City which was sold recently? 

~3 A. Yes. The Central District Heating System in St. Louis is 

'~ , .. similar to the system in downtown Kansas City. The system in St. Louis 

'5 was once owned by Union Electric Company (UE), a predominantly electric 

16 utility. However, the UE system is somewhat larger than the one in Kansas 

17 City • On August 29, 1983, UE filed an application requesting, among 

18 other things, the sale of the Company's steam distribution system in the 

'19 City of St. Louis to Bi-State Development Agen~y. permanent discontinuance 

20 and abandonment of the steam service supplied by UE to the City of St. 

21 Louis. and sale of UE's Ashley seneratin& facility to Theraal R~sources of 

22 St. Louis. Inc. 

23 

24 

25 

26 
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~t•u~ u n appenctu to tbu ubuttal c:cuattmooy is a copy of the 

~at~~ioa 1 t~~ a.po~t au• O~der in case No. IM-84-38. 

Q. Is 'rhenaal luour:c:es of St. Louis still oper:atins the 

Ceatr:al Diat~ict Heatins System? 

A. Yea. Thermal lesour:ceo of St. Louis operates the Central 

District Heating System as a subsidiary of Catalyst Thermal Energy 

Corporation (Catalyst Thermal). Catalyst Thermal also operates the 

Central District Heating Systems in Baltimore, Boston, Philadelphia 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 i.nformation 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. Louis 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 concernir~ the operation of 

several of its Central District Heat ins Systema. Attached to this 

rebuttal testimony is Sclle4ule 2, which ::OtUiists of docUJHnts that 

catalyst Thensal providu to Staff. IncluGed as part of the ciocuaentation 

is ialorutiOlll npritq -...1 atua aalu al-a with the steam system 

1-.. factou of v&d.-. 'Dauict IH~tq S,.t_. epentri by Catal!St 

_,_ 
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_,.~ieu...tt 

A. Yea. Althouah each SJStem experienced recent declines in 

«DDUal steam sales as has lClL (refer to Staff Data Information Request 

lo. 203, attached as Schedule 3), the St. LOtds and Baltimore Systems, 

after each system was sold, immediately stablized this negative trend and 

an increase in sales occurred in the following year. 

Q. What load factor information was provided by Catalyst 

Thermal? 

A. Catalyst Thermal provided steam system load factors for 1985 

for District Heating Systems in the cities of St. Louis, Philadelphia and 

Baltimore. They are as follows: 

Baltimore 27% 

Philadelphia 25% 

St. Louis 22% 

Q. How do these steam load factors compare with KCFL's District 

Heating System load factor? 

A. KCPL supplied information on its steam system load factors 

in their response to Staff Data Information Re~uest No. 665, attached as 

Schedule 4. The District Beatin& System's steam lewd factors for the 

period 1982 through 1986 are: 

1982 34.791 

1M3 M.ll% 

lHS l3.4U 

lM !I.SJI 
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ltuo attua uqe. 

Q. Vb~t otba~ inforaation did C~talyst Tbe~l supply to Staff? 

A. Catalyst Thermal supplied info~t~on resardina the steam 

tatea cbarsed its cu1tomers tor steam usaae. Staff has prepared a table 

which summarizes the steam rates in St. Louis since Catalyst Tbe~l 

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 naermal? 

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. As 

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 Director of Operations for the Distribution 

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 impcrtaace of the information 

provided by Catalyst Thermal? 

A. Staff • s cUKUaaioa riUa Catal,.at ~ .ad tba Wonaat:ioa 

p-roviA.cl by tbea ~1111lt~atu dt.at a:. '"M'Z:::UJililiol.~ ~ f• dla ~iauatioa 

of tu »tstriet 'Iuthi S,.at• ia ..... ct~. u .- - ~ ~ l!l,r .-
~..aUt~. ~tal~ .a ~t SuU:q a,._ HPii61111 

~t~ .- ._ ~--Qilla& 1Tl lfMI-..U 
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alten&tbe. Staff believes that just u 1101111e public utilities vbo 

p~edoaiuantly supply electric and natural sa~ enersies desir• to divest 

tbeaselvea of district heat:Lna systems, there ara Qther parties who are 

ready, able •and willina to provide the technical expertise and have 

substantial knowledae and experienctt in operating district heating 

systems. 

Q. Has KCPL provided an explanation o.s to why it did not 

investigate 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 alternative for "its valued 

steam customers" since KCPL no longer wants to provid~ them steam service 

from a central distribution system, then F.CPL 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 iguorins the possibility that another party 
r 

aay well be able to provide cCRtinaed cautral district heatins service to 

..... 
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line• the Coa~J "recosnizel that the traneition from steam 

~~aeniee to ownuabip of on-dte facil:.l.tiu pruern:s an 

J 1Moaven:1oce aw:l hucisbip to its r~t~Uinins downtown steam customers" as 

J atate4 ~t paae lS, lines 4 throuah 6 of Mr. Beaudoin's prefiled direct 

5 testilllony. the C~pany should be willins to pursue the option that is the 

! least disruptive and presents the least inconvenience to the present steam 

customers, namely to try to find a buyer for its Central District Heating 

S Syste~~~. 

~ Finding a potential buyer for the Central District Heating 

'Q System could also be the least cost alternative, not only for the steam 

11 customers, but KCPL's shareholders as well. If a perspective buyer could 

'2 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, steac rates could be stablized 

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

16 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 testilllony, " aay also be a loaical financial 

21 solution for the Company." If ltCPL firuis a potential buyer for its 

22 District Heatina Systa., it will not only be able to aet out of the steam 

23 business as '*a.ired by the Company anti beaee a'90ti tile incunence of 

24 U~ial QIHOr&tia& louea. hut abo it will aot ..... to provicie tile 

~ ~fnat ~attital inu~t ~hit to -~ ~ eam.ntcm flu. Af5 

~ s-.bel at ,._ ts. U.. li ~ 11 of ~- ~'s pnfilM tinct 

a1 ~ t.-t~* th --- .-tialU!Ii ._a nap ef tlO ~ m 

l.uu .. -w -.. - •• _.,,., ""' - ""' 
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.l: I th~ c~~tul Dbtrict ihuu:ins System IMlY provide benefits to KCPL' IB 

~ ~bar~bold~rs &115 Wlilll. 

I Q On page 14, lines 11 through 14 of hill pref:!.led direct 

~ ~ trucilllony, ~r. Buaudoin statu that "KCPL believes that the improve~~~ent in 

d II its electric load factor contributed by the retention of the electric 

~ winter heating load represented by these steam customers is desirable and 

·a would be beneficial to all of KCPL 1 s electric customers." Does Staff 

believe that the potential improvement in KCPL 1 s electric load factor 

,..., 
,;. should have any bearing on the decision of Company to not investigate the 

'3 sale of the steam business to another party? 

'4 A. No. Although Staff would encourage KCPL to take measures to 

15 improve its "electric" system load factor, it is not appropriate to 

16 consider the impact on KCPL 1 s electric utility operation when determining 

17 the fate of the Central District Heating System. The merits of KCPL 1 s 

18 proposal to discontinue steam utility oper3tions must be evaluated en its 

19 own, separate and distinct from KCPL 1 s other utility (>perations. Despite 

20 KCPL wanting to "retain and service" the steam cust:0111ers for its electric 

21 operations, the Company should have examined all the oppcrtunities to 

22 continue steam utility service to "its valued steam customers", including 

23 selling the steaz business. 

2.:1 

25 

26 

27 
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Z lCPt•~ Plan or tb~ Comp~y'e curr~nt ~l~ctric customera? 

5 ratepayors, would benefit from any improv~ent to the Company's electric 

0 system load factor. This would continue until such time as rates are 

i changed to reflect this improved operating efficiency. 

8 Q. Does this conclude your rebuttal testimony? 

9 A. Yes, it does. 

10 

11 

12 

13 

14 

i5 

17 
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~ T!li PUILIC SDVI<Z CO~IQI 

CF 'fHI $TAU: OF M'ISSOURI 

lD tblt utter ot the application or Onion 
lleatrio Caapany for ( 1) aale of Hid COIIlJlllDY' s 
*'- distribution ayat• in the City or 
St. Louia, Hiasouzoi, to Bi-state Developaent 
Apncy; (2) pen~ument discontinuance and 
abandon~ent ot the ate• service now supplied 
by aa.td aa.pany in the City or St. Louis, 
Miuor.ri; ( 3) ule of said COIIlpany' s Uhhy 
propr.~rty in the City of St. Louis, Hissouzoi, to 
Tber'lllal. Resouzoces ot St. Louis, Inc.; (4) the 
speQial contract for purchase of electricity 
fraa Thel"'llal Resources of St. Louis, Inc.; and 
(5) continuation of methodology for allocating 
costs between ste• and electl'"icity at the 
Ashley Plant. in future electric rate cases. 

APPEARANCES: Claiborne P. Randleman and !_aul A. Agathen, Attorneys, 
Union Electric Ccmpany, Poat Office Box 149, St. Louis, 
Missouri 63166, 

and 
James A. Lowe, Attorney at Law, 910 Leader Building, 
Cleveland, Ohio IJin 14, for Onion Electl'"ic Ccapany. 

Robert H. Lee, Associate General Counsel, Laclede Gu 
Ccapany, 120 Olive Street, St. Louis, Missouri 63101, for 
La~lede Gas Caapany. 

Robert C.. MlNicholas, Aaaociate City Cowaelor, 
314 City Hall, St. Louis, Missouri 63103, for the City of 
St. Louis, Missouri, and J•ea J. Wilaon, City Cowaelor. 

Richard S. lrowftlee, III, UtorMy at La, Post Otnce 
lox 1069, Jetf'M'Son City, M1_.1 65UR, tor 
Gerald A. 11uel. hceher, Muaia ._. ~er P~ea. 

~ G. frW,. Ut4nley at. La, aad 
At~ at Law, • ~ lldlriQ ~iliA t 
631CI, ton ~.ow 1m~* • ~ t;:;wuu C••••rfi 
Pint Plaa ~--~~ Ceil lliiUlU.GIIIil I nut ftMla 
1.-'tel~ ~ ~ f~ St!IUII!l-lllllll 
Oai<~~~~M.a-. ...... Rllfn. ., C t I I• 1M.. I ft.. ..... S..L • 
UV•It:lll~all~ 1-.. 
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• uaUt.Mt P\&bliQ Couuu, Ott1ce of 
t Office lox 7100, Jettvaoo City, 

tor tbe Office of Public CoUMel and the 

, Aaaiatant General Coweti, M1nour1 
z.;vi:-o.a:;;e•CIIIlllo;r. isaion, Poat Ottioe Box 360, 

Jefferaon City, M1saour1 65102, tor the Starr ot the hieaouri 
Public Ser"'iae CCIIIllli:saic>n. 

REPORT AND ORDER 

~ Auaust 29, 1983, Union Electric Caapany (hereinafter, UE) filed an 

application requesting CaDIIIission approval t'or: ( 1) sale of said company's steam 

distribution system in the City of St. Louis, Missouri, to Bi-state Developnent 

Asency; (2) permanent discontinuance and abandonment 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 fran Thermal 

Resources of St. Lo~s, 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 -: 

to be held on October 24, 1983. 

Eighteen entities filed applications to intervene in this proceeding ~hich 

the CCIIIllliasion iranted ·on October 111, 1983. In addition to &ranting the applications 

to intervene, the C<Dilisalon, at the request of se"Veral of the intervenors, 

rescbeduled the prOMediup Mt bf ita Se,t-"r 1, t!ll, order and ~chedW.ed a 

pr-..ias coftt_... li!Mota ~I"M u ~~~r 1, 1913. &a •Uuly appl1caUoo to 

1at~ rueca _. --~--.. tatversity -. amed _. u. C-.tasi• • ...._..., 21, 

1tQ .. 
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.:)piil~" on ~oftliil~l" t.h~ 

s-rU• -t~~~ thio t .. t~r CO:!"m:u•~•~! 

Mvriot.t Pavilion 

~ntown St. t.ouia, Ioo.1 Mlu'r1ott 

L•vy, Fine, Inc.; Mid Stat~ Dairy 

*:t t•tv~, IQc. ~ TM Mlly D~P~>rtlll4!mt Stor~ COIBP~>ny, <Ub/a F~~mowa-Barr & 

Co.; ~d St. ~a Ltd., o/o M.S.!. St. Louis C~ntre, Inc. Inter~nor 

f'~~ lav~ lank or ! t. Louis did not appear at tht~~ hearing and 1:11 di~~mi:s3ed u a 

J'l\lkr\f th1lil ordctr. 

Tho tollo~ing PQrtiea api)tilared and participated at the hearing: Love 1979 

h.rtners, by Lo" Proi)tilrtiu Company; First Plaza Redevelopment Corporation; Second 

Plaa. Red.t~lop!lent Corporation; Third Plaza Redevelopment Corporation; Love 

Man~ent Company, Inc.; St. Louis s. I., d/b/a Stouffer's Riverside Inn 

(hereinafter, the Love Intervenors); Gerald A. Himmel, Receiver, Mansion House Center 

Properties (hereinafter, Himmel); Laclede Gas Company (hereinafte~, Laclede); the 

City of St. r.ouis, Missour:. (hereinafter, City); the Office of Public Counsel and the 

Staff of the Missouri Public Service Commission. 

The hearing originally scheduled 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 ther~after ~et a briefing schedule. 

filed its initial brief on January 13, 1984, and a reply brief on February 3, 1984. 

On January 27, 1984, the intervenors, Staff and Public Counsel filed briefs. The 

Laclede Gas Company filed a letter indicating .that pursuant to new terms offered 

(Exhibit 7) _to the steam inter~nors in relation to the application, Laclede no 

looser hila an objection to the application. 

On &rch 19, 19M 1 the Caai.u!on 1~ an ~ ~iring ita Staff to 

file a reply brief <ukr.ainc ~ain 1~ tM.t only ft ad the lnt.er~ bad 

ar~ attn ~ing ud in tMil" briet3. $Md ~er-.. rthd on--~ 

UE 
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'f!M M1~1 P~.abU.c Service CCli!Ul1~ut1on, hav1q ooneidered all ot the 

_,.,., ~ aubo tutial ev1Hnce upon the whole reoo..-d, 11akea the followiftl 

t~q~t ot tact. 

The !.h\S.on lleotM.c C011pcany 1a a corporation orpnized and ex:Utins ~.ander 

Ud • rtrt~.a0 of the lawa or the State of Hi.uouri. A• auch it ia enppd in 

r-"riq utility serVice u an electric corporation and a heatins c011pany ..., defined 

in Chapter3 386 and 393 of the Revised Statutu of Hiuouri 1978. UE's activities u 

u electric corporation and a heating compcany are subject to the jurisdiction of this 

CO!IIIissi on. 

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

and politic o:-ganized and ex:ist:!.ng by a compact between the State of Missouri 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 authorized 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 gpals of the compact. Bi-state's key 

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

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

or operated, or owned and operated by Bi-state, or out ot any other resources or 

Bi-state. Section 70.373, R.S.Mo. (Cum. Supp. 1983). 

Thenaal Resources ot St. Louis, Inc. (hereinafter, Thenaal) is a Missouri 

corporation orpnized to duip, construct M!d operate a swicipal wute-to-enero 

project in St. Louis, Missouri. Thermal b a 'Woll7-owned aabaidiary of Tbermal 

luoureu ot Ohio, Inc., a cloaaly hal.4 OMo ~!'aU-. !Mnsal R•cmrcea ot OMo, 

Inc., ovas Md ope rat• a au. pr~Uca ~ G~~- llua1MIN 
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t• Mb •·~ "t .. ~inua ~o 'IU.....S~at~t and Th~mu. Und~r the a:mtnct for 

~~· ~ ul111 U li....Stah h to ~OOIUl thfll owner of liE's ata~~ 

U~vUmUoc u ~cri~d in S«~ot.l.on 3, pap 4 of EXhibit 1. Thermal, 

DU~I"Aiat~~t~ to tbe contract for purohu«~ and sale of the Ashley property (Exhibit 2), 1:1 

to beO:liiUt thlll own111r of liE's :lltea production facilities u set out in Section 3, 

pap 8 of EXhibit 2. Both of the contracts for sale are contingent upon the 

ex.eution of a service agreement (Exhibit 48) wherein Thermal contract~ 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 tile integration of Bi-State's control 

over the entire steam business. While Thermal would be the owner of the Ashley ste31'1 

production facilities, Bi-State would held options to purchase the Ashley 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 48. It is clear that the import of the conditions is to 

protect the steam customers ar.d Bi-State from 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 :1 dual fUnction ln relation to UE • s 

activities as both an electric corpor"ltion and a heating company. The Ashley 

property performs three functions: ste~~~a production, elttctricity production, and it 

serves as an electric substation. Since UE presently laela sufficient facilities to 

perform the :substation function of Ashle:rr the sales eontnct oC Ashley i:a continpnt 

upon a leue-bsck of the Ashley facility to ~ ~til ~ ti.u u UE M3 coutruote4 

and ~aced ia ser'fioe a ._ ~tatioc. It is utiut.N ~t tM ~ ~baU.tion ell 

be r~ tor ., b ~ ~ ....... lt ~· ~ 1~ ~a!De4 1a bMtd.t 2 

~'fi~ r.. ~ ~- ad ....... ~ u. -
Ia t.. ~ •Ul et a - ~taU-. 
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'Die ...-qat.e price Ql vUl NC~~ift for ita at.HID buainua ia $3 111111on; 

$1.1SG 11UU.u tCM" t.M Aahley property and $1.750 11illion for t.M d1etrtbut1on 

ap\el. tb!a al.u prio. repruenta a net book lou before 1n00111e taaa of 

$1 • ' llillion, vbicl\ will be tome by 01 'a atoakholdera. 

'I'M application, the contract tor purahue and eale of the stHID 

distribution system (Exhibit 1), the contract tor purchase and sale of the Ashley 

property (Exhibit 2) , and the service agreement between Thermal, Thermal Ruourcea ot · 

Ohio, Inc., and Bi-state (Exhibit 48), all are interdependent. Those contracts 

contemplate the future construction of a refuse-to-energy steam production facility 

that would use refuse fran the metropolitan St. Louis area as fuel. The sale of UE •s 

steaD business to Thermal and Bi-State is a preliminary step in Thermal and 

Bi-State• s overall plans to produce steam fran a refuse-to-energy facility. The 

original conce?tion of a refuse-to-energy facility was in response to action taken by 

the Environmental Protection agency of the United States government requiring 

St. Louis to discontinue use of its refuse incinerators for waste disposal. 

Landfills as a source of refuse disposal 'lere found to be impractical, and the 

construction of a facility to produce steam that would also dispose of refuse was 

investigated. 

The re:Jult of that investigation is the proposed refuse-to-energy project, 

of which this application is the first step. The distribution loop 13 necessary to 
.. 

distribute any stea~~ that will be produced by a refuse-to-energy facility, and the 

Ashley boilers are ne04taaary both as an iDteria production tacility and as a ,eakins 

·facility when the retuse-to-eneru hcility CC~~~MS • Uu. n.r.aJ. and Bi-state 

utiut.e U.t the ret.e-to-eneru !'HilUy td.ll ~ 58 ,.._., ot the total 

cur~t steaD ~~ aa a liiMe load Ill' J U• ~lets vlt.h ishle~ to te •• 

tw ~-- &M a-. ,_.,.... ~ ~ &l..a~ -. JUfliiiiJ Ute ,_..~ at" 

Ute &tea -.&a:ll& & ~ -- Ia: U.. ._11111 au II 8111 -...s-. ~ ~~ la 

R:lQIII!SIIIf ,, to l._Ua U. IJI"l• R MltW'e IIUI-Jj>. dtll a II·I'W~IId 
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~ ~r~• t.hlt ew-r•t t.~ci ot dacUI\inc lald. The awrap nYRWf' of 

atiiMIIlll c•tm~ •cun~ rrm '!)~II ln 1912 t.o 366 in 1982, and haa awrapd 283 for 

tha 12 llliOOtha tnMd in July 1983. The quantity of ste• .old M.J declined f'rcu 

2* W.lUoo 1~ 1912 to 1.01$6 billion poundiJ in 1982. Then IU"O the 

ata\iaUC~ Thermal beliewa it CUI rewrae with a stabilized price. 

The t.ovo Interwnors, Ri111111el, the Office of Public Counsel and the 

C~saion•s Staff took issue with several aspects of the above-described contracts 

and utters integral to them. The Low Interwnors and Rimmel, as steam customers, 

priurily complain of the rates they will be subject to if the 'application is 

granted. They go on to question, as a matter of public interest, 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 

should the allocation method be maintained, then Ashley should remain to be 

considered as a 77 mw production facility in meeting UE peaka and in determining UE 's 

reserve margin. Additionally, Staff objects to che 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 desire to contract for 

less than 20 years, the lll&xiiiWII ot 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 

indexin& formula set out in the steam service rate sehedW.e, fOWld at tlMt end of 

Exhibit 1. The formula takes it~to acet)unt t.YM ~ct:an (o.U, coal and labor) 

affectiPC the oost ot F~t!.tm, and •wlopa lattices t.G ftt...m.fte a r-e oC cbiul,p. 

An aftalaptm UiH!!~le vwld tie tM yearl:r in tM .-~ $1rlce i~x. The 

~· is tMD 1~~ 111r GM ~r ~ ~ l!"d.e ~ Fw --N.11! 

,._ rtnt ye.- ~ tM -.ta ~ a1. ~ 8ld 1diM' n• 111r 
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1~ ~ta iibOulti t.M ~\li ct proGUOtiOft decline. 

Q\lif'Niftt Rte plwa 6 peroent. 

Thoro ia no provi3ion for a <Seereue 

The atart:Lna blue rat.e ia fJI'a 

Tho Love Interveoora arsueo in their brief that an 11111Bediatfl incruse of 

6 peromt .a onerowa and that the inde:xiq formula wu likewiae onerous. 

AdditiOMlly, the Love Intervenors argued that past Caamisaion standard&~ required 

diaapproval of a transfer that will result in an increase in rates. RiliiiBel, in his 

brief, simply argued there wu no evidence to support a 6 percent increase in rates. 

As is set out in the Caamission' s concl~ions of law, the standard for 

approval in a transfer case under Section 393.190 is 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 w1 th no attendant benefits to 

the public. 

In applying the above standard the only evidence that could lead to a 

showing of detriment is the testimony or witnesses Lawler and Coad. Both argued that 

the steam system would continue to lose customers to more competitive energy 

alternatives (gas and electric! ty) at the proposed rate and corusequently the system 

would fail. 

In considerinc that arsument the Commission muat wei.&h several other 

factors presented in the record. First, Thenul and lt..State !ave both presented 

evidence that the proposed rate will be competiUve With au and electricity and 

therefore inereue the syatem• s load factor. Secoad, ~~ li..S~e and tbe C1t1 

of st. Louis all haw a aisUfioaat tuaetal i.M_..t ia aeelas tbe aratem .....n,,.. 
'nl1Mt, a tr•...,.Uoa ot t&W atat-. .- .. oely nrw te ..u .. \be e.ten~1nc 

\AIM~ ~·• ata~a .,.tem. ~--. ~~ • • ,_uu dnlt. ~a nt• r.--

,. , ... ~. tbe ·~ pr~ttlnU• 1\M:UiUa 1llllll!A llld.l' ta ~~- wtU. 
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.. , .. ~l•'• fair 1n St. 1.0\lia *• u a practical •tter, CMMt continue 

l_,hl,~f ld~ut nw t~u• load production capacity. In oorwider1nc tne 

lntv'\l'e~· v.-cmu u to tn. etapetiUvene.u of pa and electricity, it beCOilu 

~tluable V!Mtbu Ul ooW.d reuonably continue providins ateu u a resoW"oe if 

co$1m.Uoo required a ooatly nw production facility. With those factors in mind, 

\be Callllliuion cannot find t'rca the evidence that the increue in rates occasioned by 

tn. sale of Ul's ate11111 business would result in a detriment to the !Xlblic. 

In its brief the Love Intervenors usert that "a transfer should not be 

approved where the proi)Osed purohaser would .1ncreue the rates charged custcaers and 

a majority of the subscribers had not indicated their approval of the proposed 

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

479, 484 (1955)." In 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 systems. The transferees proposed rebuilding the system and instituting 

dial service. That plan also included an increase in rates. At the hearing three 

people frcm the area involved testified 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 testimony would be or the same character 

as the five who d1'1 testify. The record also revealed that out of 835 prospective 

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

found that it was probable that "unless this 3ale is approved, these syst•s would 

sradually pt worse until there would be no svvice a•ilable.• Dinwiddie, supra, 

at 11811. The Calllllisaioo fUrther statea it i!OW.d '"besitate to approve a transfer it a 

very substantial porUoo ot the .ubserillers did act W!IIDt the aervice at a tnpw 

coat." D\eicMie, !!It!• 1M Comai.tcm ~ a to tlftd thet. apprO"I&l. or the 

t.--tv -. ~~~K ~nMll!llt.al to the ,.w.t~ i..._t _.~ 1~, ~• ~u. the 

"blt~~ 'l1le c-1atcm '*'lowly Al1ell oo the~ Uld ~· ll!iad al.,._.,. 
e-..tlleid t• the !Ill' ~I!UIIII ~-.. .. 
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tlle 1M~i (l!UI!Il tM 11liiWW001"3 lleft lllliOO !IUOh of iM oi:NUUt.UQIII 

tllet mM1 cf ~ ow-rat ~ttU!l CUI!Ittm~lll, ~~J~ve ttw City of 3t. Louilll, haVQ 

la lll~n at ~ or at~ed into a contract with Ther"~~al ed 1151.-State. 

bliftr', tbat I!WIII t ~ plac~d in pcn"'P~~~Ct:l. ve. Th41 intervenor !I makCII up leaa thlm 

3 pe~nt of Ul'lll at~• auattmer:s u of Au~U3t 1983, all of' whom were notif'ied of' the 

iMt.ut appU.otlticm and thus iiven an opportunity to exprelll~ an opinion. In 

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

applied for the proposed service, and fowtd such to be evidence that those people 

were in favor of more sf!rvice at a higher rate. This, (Jf course, was an assumption, 

the proper interpretation being the econC~~ic fact that pPople 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 customers of UE's 

steam system do not want steam service at the proposed rate merely because they have 

not subscribed to Thermal and Bi-State• s proposed service. 

The Love Intervenors question the technical capacity of Thermal to 

accomplish the modification plans Thermal has for the Ashley facility and the 

probability that a refuse-to-en~gy plant is feasible. The modification planned for 

the Ashley facility is the conversion of some of the boilers frc:m oil to coal as a 

source of fuel. Since Themal' s prelllident has hands-on experience w1 th operating 

coal-fired boilers for the production of ste• at the parent company's Youngsto-,.n 

steam businellls, the Ccmmission is not persuaded on this record that Thenaal is not 

technically capable of accomplishing the Ashley conwrsicm. The concept of a refuae­

to-ener&Y facility was conceded as feasible and possible by the Love Intervenors• 

expert witness in his preflled testiaony (Elmibit 13). his ool~ caveat being that he 

could not tom an opinion em Tlwnla1' s plee da to iu~ficieet ~ta aftilable to 

hiE. 1Uuel• s w1 tncus C<>H teatU'iM that ha haUfiN TMnMl is 

C(llll~tent ~ that TMm&l 84 U..Stat,e~s J!lMa •Ul D!:ii.'IU~i it tn 1a 

...__...,., ..... &J' .S.aN.e. ~ c--1.-tee ....... aere··la- til'''·-~ '-0 ll!pe- tn 
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.-~too II'OJ03Ua of' Tbei'IIULl ud IU···S\at.. U WtU ll"aued thlt I coat .. 

fl~ ~Uv ~~ ft>lt ae.t. with ln'liron~~~tal Prote<)tion Apncy. (IPA) llPII'Oftl, upon 

---"' ~~ fr.:a a IJI en;in._. that he cUd not !mow how Thef'lllal could meet EPA 

a\a4Va. lowever • Thef'lllal' a II'Uident, also an en;inMr, wu never orcea-e:xamined 

on 1t1a stat•enta rqardin& the ability or Thef'lllal' s proposed coal-burning proceu to 

IIUMt &i)plicable air eiaaion standards. Furthef'lllore, even it technical dift'1cultiu 

wve to affect Thef'lllal and Bi-state's plans, the Ashley facility is just as available 

tor ste• pneration 1.1\der Thef'lllal and Bi-state• s operation as it is under UE's. 

Consequently, the CCDmission 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 Ccmmi.ssion, the ultimate question is whether the steam 

system will survive. In answering that question the Commission considered the 

following points. First, Thermal is backed by its parent company, Thermal Resources 

of Ohio, Inc., a company with a steam sales volume of $3.6 million a year. Second, 

Bi-State is a gpvernmental body with the ability to issue bonds to finance the 

construction planned to make the steam business a viable, competitive energy resource 

in St. Louis. Third, the City of St. Louis has a direct and i111111ediate interest in 

this matter, to find a solution to it$ refuse disposal problera. C~nsequently, it 
.. 

cannot be adduced by inference that these three entities, with an iaportant interest 

in the future of the ste• syst•, do not have the wherewithal to finance the 

activities propo:sed by the instant application. The L~slature ha3 e'll'en aone so rar 

aa to specifically exe111pt Bi-state ad uy ot its ~ta trca the Ca.iaaioo' s 

jurisdictico. This au only lie tMH u a d.Mr atpat trca the Leclslature u.t 

this project HoW~ p t~ .tRt..-. The c..-m.oa Wllltd,cl ~ .te Ulat 

Bt-stMe aiM t• Citf or st .. LR1a .._ a Nlll~tw.:ut:F w Me -. \ada 111"0-lMt. 

sur"'""" \.._. a~ure fill U. Ulllll'lil/uU.oa ~~- 8!..._.. u. alillUCJ' w step 1a _, 
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~ ~m ot tM proJ"t it llOOMIIIIU'f· fwothltr"'lore, Bi··Stat:e hu the authority to 

~o•~ C!-.noi&l help trcm the City of St. Louis, in addition to ita bond iuuin& 

lautborU,y. 

01 baa requeated the CCII!Uiiaaion continue the pruent allocation methodolou 

tor the Aahloy facility duriflJ UE's continued operation and uae or Ashley for ita 

el"tr1c fwlctions, pursuant to the lease-back contained in Exhibit 2. IJE argues 

that pursuant to the lease the Ashley faeility will continue to be uaed in ita 

electric oapa.ci ty with one exception, that 1 t will no longer be considered for 

system-wide 1111ergency ba.ckup. 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 recogni.ze for ratemaking purposes the current maximum capacity of 

Ashley, whether available or not in the futuo:-e, in meeting UE peaks and in 

determining reserve ma1"gin. 

The CCIIDllission muat agree with Public: Counsel that the CCIIUDission cannot 

determine a future rate case issue in the present fortm, especially when it affects 

interuts not entirely represented. Howenr, the CCIUli:ssion does recognize the 

importance of thi:s project to the continued Viability of the steaa syst1111 and 

St. Loui:s aa a whole. Tbe CCIHlission is ot tbe opinion that Staff's recautended 

metl'lo4 may be the most 10£ical. Under Staff's reccea_.t.ton, tbe curreat allocaticm 

ot cosb at Ashley VO\tld continue, as VJE t.aa ~"·"· aad Asbley WCNld continue to 

. ._ recopiaect tor ret.u:tq ~ a • _. .. at 11 IN (~ ta. l!ua to .. 

a~ are Ciadtled or ~) ia ...tiq R ,..._ 81!1 2a ~«'lllalq ~ ...p.a. 
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Ql ~Y 1~ ~ppt!~~Uon 111he r~~:!t# th* CQillliUi<:~n approq tJE Md 'l'h•!"'lal 'I 

fo~ ~o~~ Md ~~1~ or dU~P ~l~etric ~n~riY (!Xhibit 2). Staff oarr~otly 

~1~~ oot thlllt ::n.1ch 111 ul~ OO!ImN w1 thin the C~hsion• .:s jurhc:U.ction !)W'Illtmnt to 

It is clear that the Commission's rule on cogeneration, 

4 CSR 240..ZO. 060( 2) (B), contemplates Md encourages voluntary agreements between a 

u~ility and a co generator wi"thout Commission involvement. The Canmission' s role is 

limited to those cases in which a utility and cogenerator cannot come to terms. 

Therefore, the Commission finds it unnecessary to approve or disapprove the contract 

for purchase and sale of dt.mp electric energy. 

Conclusions of Law 

The Missouri Public Service Commission has arrived at the following 

conclusions. 

Under Section 393.190, R.S.Mou 1978, a utility must first secure 

authorization fran 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 public. 

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 standa~d for Commission approval: 

"The Commission may not withhold its approval of the c:U.spo:sition 
of assets unless it can· be shown that such disposition is 
d~trimental to the public intarast.• 

araument,3 notldtmtudinc. The CCillai~oa belieW&s tMt tblt standard as Ht out in 

Fee he ispU.dtly asftl!las tM titnas$ fJ£ tM t~r_._ to ~1- tblt 

ct .t• ud a••ab s..nee in ~ iu~ a ~~ u .tiN ~t. fJ£ ~ 
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~cp!'l&t.~ OOr't~Cr>lllt~ ~ t»HUa~l CApilCHY t:.o lUlf"ViOlll, ~~fl M lllntir'@ 

~~-~ ot & ~Uny•~ Mr'fie• l:lwlinall h tramllaf4llrr&d to 111 n~~~o~ o~ntiq 

TM iMUflt application hu 0.~ oppo.-ed by tl't«~~ intervenor:~ on tl'lfl 

that iU...State does not pones:~ the corporate or political 

to awn, o~rate or contract for the aupply or steam produced frcm oil or 

coal. While IU-S tate•" express authority t.o operate facilities for the production 

and sale of refu3e-derived energy (Section 70.373, R.S.Mo. 1978) does not expressly 

include steam produ~ed by oil or coal, Bi-State does have implied authority to do so. 

Section 70.370 proVides Bi-State ~th authority "(t)o 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. As is pointed out 

above in the findings of fact, the proposed refuse-to-energy plant will only provide 

base load capacity, with Ashley being necessary for peaking and standby purposes. 

The Commission 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 application since Thermal is not requesting a certificate of 

convenience and necessity, and therefore would not have the requisite authority to 

operate the Ashley facility. The argument is grounded in Thermal's ownership of 

Ashley and therefore, as the intervenors see it, Thermal cannot be placed under Bi­

State• s statutory IUliM&ption under Section 386.020. The question, thu:s, is ~ther 

Thermal is Bi-5tate•s aaent f'or purpoaes oC Seetioo 386.020. I.S.Mo. (Cum. Supp. 

1983). Frcm • aul,sb ot the Hies ooc~ bet.wa T~ ~ U'l ~ the service 

contract bet• .. nwtnul ~ it is-~~ thet ~ contract h 

s~oUi~b ~~ ~·the~~. rra u.t 8111 114'tMe$s ulth11~t.e control 

·~~ •-'·~~~!# 
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814t.at~~ • Qlllll&t a4l 1~ •r~~a~ pw"'\IIIm\ to li...State• a authority to aontAct trio th 

~tMN rw tho opeAU.on ot tae1Ut1ea for tho production ~nd nle of ret'WII...,dert.ved 

~nwu ~~ ~u other M'Qel!ISiu•y and lnoident.al functiana twroeto. 

'I'M jw-Udict1onal ooncl.WIIionl u ooncerna Bi-State ~nd Thel'llal are 

aeauurr or tho atat.utea would be rendered meaninsJ.eaa. Surely the Lesialature did 

not intend the COIDIDission to have jurisdiction over the production of steam that 

vould be supplied to Bi-state when the Legislature specifically excluded interstate 

oompacts ~nd their apnts fran the definition of a heating company in 

Section 386.020, R.S.Mo. (Cum. Supp. 1983). The Commission also does not consider 

1 ts jurisdiction to extend over UE in its 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 Ccmmission' s conclusions of law, the 

Commission is of the opinion that the application should be granted in part and 

denied in part. The Commission is of the opinion that the reqt.1ested 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 disposal problems. 

Consequently, the Caamission cannot find that the transactioM proposed he:-ein are 

detrimental to the public interest. 

The Ccamission is not approvins that part of the application which requeata 

Ccamission approval ot the special contract tor pwoohaae of electricity rraa Tberlllal. 

The Coaai"ion is not disappronnc either; Cauliuton apflr'O'Ml of coatraota bet...- a 

utility and a copnerator h not required _. Caaiutoa nate ' CSB 2~0.060, ucl 

therefor. c..issioa ape~ is '\RUceeeal'"l'· 

Ul '·• also HtM!rtiiM, ..- u. .-pl•toa or ~ ~.u-. ~ 
...-.~. t~ •ac:uUa. 8!11 •"•dill II a-. lllill"'dw tea. twL-.. hi ~ of 
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•ftft~-- ~~~Uy to o~r~~~t~ a a M!llUNt eoa~:~~~~.ny, on 

.z~ud t~~ct1~. h fwfeit@d. 

<:m D~ber 20, • Ul f!hd & !lotion for transcript correction. That 

!IOU~ h F<mt@d Mlrein. Abo, 117!: offered into ~!~vidence !xhibit 42 which wu IIIIU"kad 

by Ul at the ooncluaion of the record, and therefore i3 not received into evidence or 

co~idered a part of the record in this matter. All objections not beretofore ruled 

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

cf the he~ring examiner that were reargued in tile briefs are affirmed by the 

COIIIlllission. 

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

contracts approved herein has expired, modifications are necessary. The Canrdssion 

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 

modified to provide the tase 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 fran January 1, 1984, to Sep~ember 1, 1984; 

and the April 1, 1985, date .should be c.~anged to December 1, 1985. 

It is, therefore, 

ORDERED: 1. That the contracts for purchaset and sale of' Union £lectl"ic 

Ccmpany•.s .steam business, Exhibit 1 ~na Exhibit z, be, and ~:-eby are, coooit.tonally 

approved upon final executed copies being filed with the modifi12t1oos aet out above 

o~ or before June 5, 1~. 

OJUEJ!ED: 2. That Unioo lUeetM.e "'""'m-tn 

be, and hereby is, relieved of ib otllipti!)~ to pron.- s~ to St. Louts ~ 

Cbe~~ en~ l~H or tM len~ Stetut• flit ti~; ~ ito w:rtUla~ .t 

conveal~ ~ <~<~~Q' to ~~e • a~&~_,~ • ~---

t.-f• tM u Ill U. ~to of aid 
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(S I A L) 

Shiraeier, Chm., Hu.sgrave, Mueller 
and Hendren, CC., Concur and certify· 
COI!Ipliance With the jroVisions of 
Section 536,080, R.S.Mo. 1978. 
Fiacher, c., Not Participating. 

Dated at Jefferson City, Hisaouri, 
on this 4th day of Hay, 1984. 

~.4,cC#.. 
Harvey a. Hubb.l 
Secretary 
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Public: Commbaion 
301 N. High Street 
5th Floor 
Jeff~r~on City, MO 65102 

Attn: Cary G. Featherstone 

Re: Background Information 
St. Louis Steam System 

Dear Cary, 

I~Jr."'r,.,. · 't~•·t!r.-~ 
~w..~ ..,;t;,li.J ~~ 

MAH 2 7 1987 

ACCOUNTING DEPT. 
PU3LIC SERIJICE C.OM;V: ~~~ION 

Based on your request, I have attached the following: 

1. Baltimore Steam Load Duration Curve 
Steam Price Trends 
Annual Steam Sales 

2. 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 int~rest from the 
St. Louis Housing Authority which would ~ 243,000 Mlbs. to our 
system. The cost to connect this custo~r is estimated at $5.3 
million. 

I hope this is helpful. If I can be of aay furtber 
assistance. please call. 
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March 18, 1987 

Mr. Bill Harrison 
Vice President Business Development 
Catalyst Thermal Energy Corporation 
Ona 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: 
(l) 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 fot· &asements upon receipt 
of a Letter of Intent from thtt 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 variou3 agreements 
needed to document this arr~ngement. 

JCUUtl 
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~bli~ S•rvic~ C~mmi~sion 
Kan~~s Power and Light 

lllO Baltimore 
~~n-~s City, MO 64105 

Attn: Cary G. Featherstone 
PSC Regulatory Auditor 

RE: Background Information 
St. Louis Steam System 

Dear Cary: 

March 17, 1987 

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

l) 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 resources for information in your efforts would 
be available from the following: 

David Hobson 
IDHCA 
1101 Connecticut Ave. 
Suit~ 700 
Washington, DC 20036 
( 202) 429-5111 

Ronald w. Musselwhite 
U.S. Conference of Mayors 
1620 Eye St. Northwest 
Washington, DC 20006 
(202} 293-1330 

I"ve ~l~o attach~ an article e~~rted fro. the February 
1917 issue of ~r 

e~ll. 
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·ng ot Power---
Mlmiapal dhtriel hiNllil'lllnd coolin& systems are makin& a come· 

b!Kk b«a11ac of the &cnernl resurgence of urban areas and the 
:~l:nlil)' oh centrnl source of heat :md .;hilled water to Mimulate 

economic de\·~lopment by cstablishin& sttlble, alfordtlble encrsy sup· 
plies. OHC systems alwli)'S have ahrivcd 011 university campuses, mali· 
1ary oo~s. hospillll complexes, cte, where I he thcrmtll production pl:ml, 
di&llibution nctwl)rk, tlnd buildings ~ervcd have the same ownc:r. But it 
is the comeoot·k in downtown syMcms thtlt h01~ h:~iJ greaacst impacl on 
the: market potential for OtiC. One recent sludy cslimates that I.S-qua· 
drill ion Blu (quads) of new development is possible:: by the I urn of the 
ccntury~quipment, fiicililies, and cons1r1Jetion pack:~ses valued at 
upwards of S70-billion. In I his month's special r.:pon (p I 5), Special 
Projects Editor Tom Ellioll brinss }'OU up-lo·d:llc on DliC acchnology 
1nd gives details on key municipal projects under conslruction. Focus is 
on transmission and dislribution systcms-specilically, sclc:c1ion of 
pipr.. trench design for a he popular underground networks, on·silc pipe 
fabric:11ion. etc. 

Looking :ahead 10 March, PowER readers gel a big bonus: a spcci:al 
report on instruments for predicting mairllenancc requirements and a 
special secaion on energy from waste. The lirsl, researched and wriuen 
by Associate Editor John Reason, discusses on-line sensors and artificial 
inlelligence syslems being used in Ieday's state-of·lhe·an planls lo iden· 
1ify lhc op1imum lime for mainlenancc. Associale Edi10r Lee Calalano's 
spec1al sec1ion emphasizes the on-sile incincra1ion of waslcs (and asso· 
ci:!led heal recovery) al industri:~l and manulacturing plants, hospilals, 
shopping cenlcrs, universilies, mililary installalions. and prisons as a 
method of -:onlrolling 1hc rapidly rising cos I of disposal al iandfills and 
ccnlrally located waste-lo-cnergy iaclii1ies. Technologies for waslc com­
buslion that :tre Jiscusscd include 5tarved-air, exccss-air/gralc, rolary· 
kiin. and lluidiled-bcd systems. 

Senior Edilor Bill O'K<.:cfe publishes anolher in his series oioutsland· 
ing special repons on tluid-handling cquipmcnl in ApnL "Powcrplanl 
Yalves" zeroes in on recent notcwonhy deYclopmcnts. specifically: 
advances in conligurations of quaner- and half-turn valves for high 
pressure drop; new acluators, ranging from smtlll quaner·IUrn types to 
clectro-hydraulie units for rotary service; improvements in packing­
gland 1cchnology to reduce !eak:lgc and to facilitale m:1imenance; diag· 
nostic methods for on-line appr:usal ofvah·e and :1ctu:1tor periormance, 
including leakage, posilion. and thrusl; improvements in repair and 
mainlcr.ance equipmcnl~ Jnd m:Jch more. 

Spring Conferences 
The Cogeneration Market 

Second Annual Conference 
~byPo.~~lnd~Repat 

~ lnler-Ca*-!tS 
New~ La. Apt 6-7. 1987 
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District heating and cooling: 
renewed interest in old concept 

Latest technology applied to this 
century-old distribution idea has 
improved performance, cut 
costs, especially in networ!< pipe 
systems. New projects show the 
way at sites across the ccuntry 

By Thomas C Elliott, 
Special Projects Editor 

''District hcatinll and cooling 
(DHC) SY$iems arc thermal 
CI\Cfl)' networks IMI dislnb­

utc hot -~er. dt~ ~. or 5ICam 
throush i~ ~ 10 m'Vtcom_.. 
cia!. ~ntial i~l~ aad i~ 
lfWCnefllt n«<ds 1\v~ ~~ 
cooti!ll- ~ ~ ~ l:*C 
s~ ~ ~. u <M!iiJifailllft 
hm-.to~~o~•~•a­
~---"'OA~ ,.~~ 

~~·~•~c~· 
i$a~Mra!lio:~-~~--.,~ 

~~~~~ 

Indeed, DHC does seem to be making a 
comeback in municipal or "downtown" 
applications (Fig 1). The comeback has 
been given impetus by the general resur­
gence of urban areas in recent years. many 
of them neglected since World War II. a 
neglect compounded by the flight of 
industry, capital, and people from cities 
to suburbs. Now municipal ~IHcmments 
across the natio•l arc workinc to check 
this urban decay and rcjuvc!l:IIC lilcir 
inner cities and towns. In t.bc 1-'ro...~ 
they arc d~vcria& I~! OHC s;~ 

can be a powerful adjunct to their rebuild­
ing programs. helping stimulate econom­
ic development, providin;job opportuni­
ties. and establishins stable, affordable 
energy supplies.. 

Interestingly enough, DHC llas al-ys 
thri v~ at university campuses (Fi; 2), 
military bases. ~tal complexes, and 
similar places where the thermal produc­
tion plant, di$tribulion network, and 
buildia&S served have the same owner. 
~ oftl!lac systems arc opcntin& 
across thUS. 

Anatomy of a comeback 
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with other S)'1tems: coacneration, wnste· 
bat fCCO\'CfY, thermal storqc (including 
the pipes thc:mseh·cs), and even solar and 
acothcrmal sources. Individual buildin& 
plants can't be: llc:xible like this because 
the cost would be: too hi&h. Reduced air 
pollution is possible because stack emis· 
sions from one central source c:an be c:on· 
trolled cft'c:ctively with scrubbers, electro· 
static precipitators, and fluidized-bed 
boilers. With DHC, operation, mainte­
nance, and insurance of an onsite plant 
are no longer the building owner's respon· 
sibility, which can be: expensive ii opera­
tors are required around the clock. 

The technical advantages ofDHC neat­
ly dove1ail with a nal!onwidc growth 
potential for :hesc systems. Conserva· 
tivc:ly, 1.5-quadrillion Btu (1.5 quads) of 
new development arc possible by the year 
2000, assuming reasonable government 
support and acceptance by the public. It 
could ;;mount to a S70-billion market 
between now and the turn of the century. 

Opening the door 
A reluc:tllncc on the part of many elee­

tric·utililiC$ to order new plants is open­
in& the door for alternative-energy proj· 
cc:ts, most of which have a 11:1tural syner· 
&ism with DHC systems. Cogencr:uion, 
cncray-from-waste, and biomass arc the 
lcadinc types of altcmativc-cner&Y sys­
tems. They require less lin:ancial commit· 
mcnl to build than conventional power· 
plants and ha \'C sl\oncr lead times; also. 
they arc srn:allcr and thus provide more 
manapblc i11CrcmcAIS of acncrali~~& C3· 
pacity. 

BcC3usc of these muons. iavcstOO arc 
aurac:tcd 10 ~-a«U and DUC 
S)'11Cms. Evca ~. ·~ wil­
ill&lo~MU~C ~ lhc~and _., 
me_. ~of a pvca ~ ... -­
the~~~----~ 
C),~-~DHC~ .. 
~~--·-----.hi till'~ 
.mm~.,~-~of 

~ --- ~4\ the~_. the 

1950s. Then electric utilities bcpn to 
erect new, impro,·ed stations remote 
from these hi&h·density centers, and 
piped heating became less economical. 
(The stations were designed to boost gcn· 
er;;ting cap:~city at the expense ofbyprod· 
uc:t heat.) Also, abundant, low-cost fossil 
fuels made bo1ler operation on site more 
attractive to single-building owners. Fi· 
nally, the aforementioned flight to subur· 
bia sla5hed DHC loads, sometimes to the 
bone. With a decimated customer base 
and lillie char.c:e of expanding it, many 
electric utilities abandoned their district 
systems. Today, downtown DHC systems 
number only a few dozen. 

Even those utilities still operating dis· 
trict steam systems often want to unload 
them, because they represent only a tiny 
pnrt af their total revenues. With the cur· 
rent rejuvenation of urb:m areas, how­
e"cr, entrepreneurs wilo sp<:c:iaiize in op­
erating and maint;:inin& DIIC ~)'stems as 
profit centers arc beginning to step in. It is 
these: risk takers who arc working with 
municipal governments :md sometimes 
the utilities themselves to spur the rc:dc· 
vc:lopmcnt of inner cities. 

When DHC works best 
Plannin& for a OHC sys1cm should 

Stllrt with an evaluation of how much 
thermal energy 11uors will require, wllcn 
they will ncc:U it. and 1~ tcmpcnaurc it 
which they W.lttt it, A loW proilc ef the 
system should be de'~- Tl\\! belt 
proilc is a ~~ cs.-vc over a l4-lv period. 
An industrial pbat that ~ a ~ 
~ of~ ~nd ~1!11: dock: ~ 
lt;a\>"CI~~mn.A~~ 

~isalawlc~--~ 
c:onlillu~ i.a d he...: a 

The--~ 

WI l)p!Wiy pbaftri to 
Mm hif.la~nlity mtu im, 
welt " C~~~~utl !Mlnw dbuicu. willt 
apaMkon tolo~~<e:r-<lcnahy amu 1&\lr. 
~ ~~Mrs l!ll*l thl:ir CIMlfV bills 10 
~nt a "liltivcly Habit 3harc ofthcir 
toull blidacta. The boll om li ~~t, however, 
will be lhl: COliS of OIIC comllilfCd lo 
tbosc .,r compctin& fuels. ~ the 
charsc f"r cncr11y delivered, the coal ofln· 
buildin11 equipment and its instllllllion is 
also imponant. 

To justify DHC ovc:r individual·plant 
dc&i&ns c:conomic:ally, lhcH basic COliS 
are compared: direct construction cOlts, 
operatina Clpenses. and maintenance/ 
replacement char&c:s. The costs of air·pol· 
lution control, noise abatement, esthetic 
improvements, and other Hcondary 
items arc also factored in. oncn DHC 
systems arc the better choice, on this 
basis, sometimes not. Each proposal 
should be evaluated on its own merits. 

The entrepreneural challenge 
Probably the greatest challen&C· facin& 

the entrepreneur is convincing officials in 
munidpal governments, owners of build· 
in& complexes, and financial managers of 
the economic benefits of DHC. Althou&h 
they may agree in principle, the up-front 
investment may be forbidding, assuming 
the proposed system meets their technical 
expectations. In iact, in cities such as 
Trenton, St. Paul, and Baltimore, the 
mayor himself, once comfortable with the 
economics, became a leading instrument 
for finding and pushing throu&h the 
financing. 

Other hurdles facing the entrepreneur. 
a lack of awareness of DHC (even among 
professionals), the long-term commit· 
men! reQuired, an investment ciimate 
that seeks quick pa)·backs over future div· 
idends. Also, the recent worldwide oil &Jut 
and a natural-gas surplus have slashed 
fuel prices and led to apathy in the public 
mind ;about the enCfiY crisis. However, 
reduced prices have caused a dramatic 
drop in drilling in the US; in the absence 
ofl;lfiC·salc Cl<ploration, reserves of nat· 
ural ps arc bein& drawn down twice as 
f.ut as they're be in& replaced. An un11sual· 
ly col4 winter could lead to shortatcs in 
ddivcra!.tility. 

To overcome tile lack of awareness. 
~ the Dept of Encr&Y lOOE) and the · 
De~ of~ A Ur~ Oc:~al 
have loll& promoted DHC dircct§y and 
~.lai91J,Ihc)'~~ 
lU~and~~--­
~ of miC ~~a a ma-a 
~~-----~~10 ~sa.OO~ 
~~~ ~ 

II __ ~ ________________ _ 
t• 

····~--------------------------.................. ~ 
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~~~llitu• 

~--~ ~-,~~10 
~~~Itt~ hkt lO­-,.. * -~~lb. 1\ WO\IM abo 
~1M~- Ia ~to tH!V iR\'ftt• 
~ .C~ia t)'"" Wllll ~ of mas· 
u~ uu, ... ~ ~tioa ~" ~11. how­
~.1M~- .CHI\ U01 i$u11m1ain. 

nat Wd it ~nlcd by two Mtional 
~io!U-tllt lntcmation~l Dimict 
Htali~~& A Cooll~~t Aun (1101 Connccti· 
"' "''«· S11ite 100. Wullinston, DC 
~} and tile Nonh American District 
Hcatina A Coolina ln$1it11tc:, PO Bo:\ 
19-l~t Wuhin&ton, DC :!0036). Both arc 
acti\'C in promotina and 3dvar:cina the 
l«hnoloaY. Two major publications ha,•c 
rcccnlly been issued that address the pros· 
pcctsoCDHC and oR'cr strate&ics for real· 
izin& its potential. u 

Key OHC-system elements 
As Fia 3 show·s, DHC consists of three 

major elemcnu: a thermal production 
plant, transminion and distribution sys­
tems, and in-buildin& equipment. A 
founh consideration, of course, is the fuel 
or energy source. 

If not purchased, heating comes from a 
boiler generating steam or hoi water, 
which has several advantages over steam. 
Hot water can travel funher, up to 15 
miles without booster pumps vs three 
miles for steam, while mainLaining its 
temperature and pressure. Hot water em 
be transmincd at lower temperatures 
than steam, which means less expensive 
plastic pipe can be specified, and is 
returned for reuse. Bec3use it is recircu­
lated, tiJe amount of makeup and water 
treatment needed is creatiy reduced. 
Steam (as condensate) can also be re· 
turned, of course, but it is more corro· 
sive. 

Coolin& for DliC is achieved in two 
wa)·s: (I) heal dcli,·crcd lo cnd·user build· 
inas is sent to absorption chillers installed 
in th(se buildincs; or (2) coid w-ater is 
manuiacturcd at the production plant, 
usually with centrifusal chlllcrs, and dis· 
tributcd throucn insulated pi~s to the 
buildinss. 

Althouch coolina•-it:. absorption dlill­
crs at end users is less cllcicnt 1lwl with 
ccrnriflla:al mac~Unes, a ~water diuri· 
bvtioa pipina net-It iln't ~ 014· 
tria coolin& 1m !lOt '""~ ;,. [~ 
\lccali$C air CG•Ititi_.iaa iln't ~. 
tNtitM5~~'"*il\W.US 
1\!f ~ ~ Ml'4 ilftiCCSS. 
~Mr~~'~M ... ~., .. ~--­
~~.~~ 

---~if~~~~ 
.,.~~~~--

t~ aft--~~ ~'*"~I'll· 
I!'MIII!:C 5)\ltN. V~~ C*l'll" 
W\ IQI(~ e: c~ly, 
1m11mwina 

Rt~~tcm~r. sra~eme can 
~'-• •ny 4aiftn:nt forms, llltir pi~s 
&lied "'"'" tncfiy hm many diiftrcnt 
~rtts. S)'\tc:m• can be blac·loadcd will\ 
IMtmal cnC!V !'rom a municipal !Olicl• 
"""' incinerator, addina hut from a 
«~Cfncnuina clccuic utility, •uSic heal 
rrom an inllustrial plant, or heal from 
other sources as needed. Or hot and chill· 
cd water or steam may be piped rrom a 
local co&tncration plant, or waste fuels 

en be tn~tli hm a~ !Mill* 
1rial ilfOCtWit, •hldl will ~1-. a boiler 
cl!llbla of twmlt~~ them. S)1lems may 
vary hm a li~ prodiiClion plan I whh 1 
lin;lc cllllribvllt:~n syatcm (Pill), to ncl• 
works of independent producers and clls­
tributon (Fi&4). 

For more information on c:Q&Cncntion, 
cncrs>··from·wiiiiC, and Ollidi&ed·bcd 
toilers, sec recent iuucs of PO'A'EA,,., The 
followinaw:tion coven the hcan ofOHC 
s~·stcms-the pipe dis&rilnuion network. 
The last lcction describes rcccntly in· 
ualltd OHC systems in several US 
citir.s. 

The pipe distribution network 
The most impon.ant clement in district 
hc:ninaand coolin& s)•stcms is the distti· 
bution network, whose amy of pipes 
(material and installation) is also the 
most expensive. DHC mai• be above· 
ground, underground, or both, allhou&h 
modern srstems arc almost alwars under· 
ground. In urban arc:1s, especially, real 
cmte is too expensive 10 run pipelines 
aboveground; eSihetics and safety consid· 
erations also play a role. 

Basic pipe selection 
The pipelines themselves arc relatively 

easy to fabricate, generally in basic 
lengths from 20 ft 10 ~0 fl Ions, and in 
diameters from several inches 10 several 
feet, a:; dictated by design and capacity 
factors. Temperature, soil, and economic 
limitations are leading pal'3mcters in ma· 
terial selection. Design operating temper· 
aturcs above 250F usually mean carbon 
steels arc the best choice, while tempera· 
lures below 250F sugscst the use of due· 
tile iron or such plastics as fiber&lass-rein­
forced plastic (FRP) and pol)·vinylchlo· 
ride (PVC). For transponin& chilled wa· 
ter, FRP and PVC pipe arc frcquentiy 
selected. 

In Europe, dcsi&n. operating tcnlpera­
turcs for district heatin& seldom top lSOF, 
to take advantase of less costll" plastic 
pipin& and foamcJ polyuretl:olnc ii'lsula· 
tion. Most systems work with pt·tss~~ri."Cd 
water, with network temperatures u~l>aliy 
kept to 200F or less. AI ~ lo•-er tcm· 
pcraturcs, steam ~~ion in ~~ iasWa-

tion is avoided, as is subsequent damacc 
in I he event of water penetration. 

Whatever the pipe lcn&th, diamc1cr, 
and material selecled, typical cross sec· 
lions will look like those in Fi&s S and 6. 
For lower tcmpc:ralurcs, the cani~r pipe 
will be surrounded by polyurethane foam 
insul3tion, which is protected by a PVC 
jacket (Fig 5) or a hard polyethylene outer 
casing. For higher 1empera1ures, the carri­
er pipe will be surrounded by insulation, 
an annular air space., and finally a con· 
duil, which will be protected by one or 
more layers of fiberglass cloth, cpox.~·. 
PVC, etc (Fig 6). Conduit may be either 
plaSiic, such as FRP, or steel, in which 
case cathodic protection is also needed. 
Pipes assembled in the field will have 
cross sections of similar appearance. 

The pipe distribution network must 
fulfill a number of basic functions, deliv· 
cring design flow and thermal perform· 
ance, at the same time providin& corro· 
sion prntection, reliability, strenath, and 
lona life w·ith suitable safety factors. To 
assure ihis, the pipe system must be 
drainable, dryabie, and teslable. The sys· 
tcm should also have enou&}l flexibilit;· 
and reserve capacity to meet future load 
&rowth. Sc,·eral desisns arc possible. 

Two kinds of trenches 
Pipe trenches traditioaally h\'C in· 

''e~·tnpezotd or * cross-sections. 
Tile trapetotd trcll<:h in F" 11 7 consists of a 
compa<tcd sam! base 1hat sv.,ons the 
pi~ o11 cement s~ilLN lilt 10 steady 

c. c...-.~ 

~---­~~ 
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I. ~ t~lloft !i)f low temparatures 
hM 1o1m in14oltlion. protective jacket 
t. HIQil·lempefature pipe laaturas 
~lion. air space, ana outer conduit 

L"'--------2011-------t .. ooll r-·"-::r~ooo:------::::":":'~~~ 
7. Pipe ttench 
starts woth sand 
base to support 
pipes, followed by 
stabilizing fill and 
tamped earth up to 
grade. Shallow 
trenches like these 
are attractive 

I 
811 ... , 

I c- '· 
1 S:~lld ~~~-...:.S:~~:.;..,j I ~~s.tle 
Lr.,urnPtJe 

Lrd 

CQf!Crere 

a. Box trench, just big enough to hold 
pipes, has removable lid lor servicing 

them, and a tamped earth fill up to grade. 
Shallow trenches like thde are becomin& 
popular because they arc quite accessible 
yet relatively inex~nsive to install. Leak· 
aae can be troublesome, however, if water 
conditions are severe. 

The reinforCIId-concreu: trench (Fi& S) 
is built just latp cftOU&h to contam \be 
!Iii~~: lines. A remov~ li41lt srounclkvel 
permits «<ft\·cnicnt set\·icina. 'The !i4 
(also COIICrctc) ~be lt:sipcd 10 pre-

'"'" sutf.Kc water from catcriltt. and 
provision ~ be me« for~ 
Also.~ sklpe and~~ 
lttncll._, ud piJc i~ wii-.. 
~~-labhe~at 
\be'-~· n. ttt.nc~ ~ IIOl. 

~ .. ~i .. ~~--­
~---k~...._,­
~~~-~ 

( POUteO·II1·p/aCe IIISular1011 
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Te'"IJOtlfY OJoekS 

9. Poured-envelope system leatures 
insulation packed around pipes •n fiek1 

blocks (fi& 9), and then pourin& loose 
insulation into the trench to comple!c:ly 
encase the lines. The blocks :tre removed 
as the pourins pro&r.:sscs :~!on; the 
trench, so ultimately tile pipelines arc 
wholly c11cascd in ins~~<latil!n. The 
poured-envelope sys;cm bas tlK: lowest 
nrstcost. 

In all ~r systemS, a~~~ IQ 

groundwau:r i~c~ is cstal:lli~. 
l"wreli-cn'~ s}~ ~vu. ~:~:ly 
oa \be ins~ ~Udfasa -..~ ~­
lft!MM~a-~-~~llc 
~hE~~-~~ 
~~ --~"' 
~~~l 
~~ ~~ 
~ ~!ll!llll!-li!lll 

«~mpktll plpllli a~:cuaibilily a!W cu tic 
ailed to acwmmodlltc load ~ ia­
SP"tion, mllinu:nane~~, pipe apansioR, 
and modification lllfll readily ac:c:om· 
plilhlld. and cspc<ially piprlc:ak repair. 

T11nncls do rcq11irc adcq~~atc ''tnllla• 
lion a .. d il111minalion, however, whkh 
boo~ts opcratina coli. Other features, 
such as service openinas and adcq11a1t 
drainaac:, arc: common to other under· 
&round pip<: desians. Tunnels also permit 
c1uy instalhuit:m, replacement, and main· 
1cnancc of valves, anchors, cuidcs. joints, 
and ex pans ion loops-~11 necessary ele· 
ments in the standaro.l pipe system. 

A key safety feature to prou:ct workers 
in tunnels arc isolation b~rriers to localize 
hazards from eseapin& steam or leaks 
from R11ids. Tunnels between buildinp 
should be routed such ~s to avoid ventin& 
their exhausts into occupied buildin&s. 

With concrete conduit, the concrete 
base is poured, pipes ~nd pipe supports 
arc installed on rollers. the upper portion 
oft he conduit is formed (using metall~th) 
and poured. Plastic sheeting provides wa­
terproofing for the conduit's external sur· 
face. The conduit's interior is ftllcd with a 
loose, mineral-ftber insulation. 

Moisture entering the conduit is dissi· 
paled by (I) drainage via a trough in the 
concrete base, or (2) migration through 
the conduit's walls, condensing on the 
outer sheeting, which is not bonded to the 
conduit, and draining to ground. Con· 
duits are strong, durable, somewhat less 
expensive, and more resistant to w01ter 
inleakage than most systems; however, 
repairs arc more difficult to make. 

Fabrication at job site 
Piping systems fabricated in the field 

an: usually large-diameter, hi&h-capacity 
designs (Fig II). Lengths of carrier pipe, 
insulation, ind casincs are assembled at 
the job site. A common conficuratiott 
comprises a concrete slab ..,ith embedded 
supports for the carrier pi~. Clay or con· 
crete hall: rounds placed over the pipe and 
restir.; on the slab prOiect the sntcm. 
Cauliti!IC or odlcr sealinc methods pre· 
vcn: groundwater iniltration. The slab is 
~red 10 y.ldc and a«Quatc drainage is 
provi4c:Q 10 miaimiu pipe con~ 
f~ i~ J.«ured 10 lhc cam­
"~ or~ msvia1i-on ~ il'l 
IM ~art CQm-~ for 
~ ~- clfiataq. The latter 
-y~,.;.~-~ 
~-~. ~ _, IIOl onfJ 
~~~~--po.. 
~~~ill! 'm'G~ 10 M.•~ 
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Qfl'l.:t and ill!.lll~IIOn rront 
s«r;m.S••aw:r mlilltation, 51f\ICI\Ir>~l dam· 
•· ~ommon. anu otlu:r cau~s or deteri· 
Otai!On. S)'\ltms today arc 115ually de· 
S~~IIW to limit iloodins to one pipe 
~qtll. 

Thcfmal d\ciency in distribution pip­
ins is a function of its insulation. Mois· 
twc content of the earth into whicn the 
insulated pipe is buried has the greatest 
imp;~.ct on insulation. A sli&ht increase in 
moisture content of the insul:ttion itself 
c:tn boost hc:ilt conductivity exponential· 
ly, sl;~shins thcrm:tl pcrform:tnce. Thus, 
rcsist;mcc to groundw:ttc:r incursion :tnd 
pipe le;~k;~ge is c:ssenti:~l. 

Pipe-system heat transfer is atrected by 
several criteriil, the key one being the dif· 
ference between earth :1nd media temper· 
atures. Others ue depth of burial, wllich 
affects earth temper:~ture; soil conductivi· 
ty, related to moisture content; and dis­
tance between adjacent pipelines. Piping 
systems :1re designed today with heavy 
assistance from computers. 

Joining pipe in field 
Joining c:mier pipe in the field should 

be simple:, str:tightforward, and not re· 
quire skilled l:tbor. In most cases, pipe 
lengtlls can simply be welded together. 
Highly inert TFE (tetr:tt1uoroethylene) 
sealing rings often get the nod in stc::tm or 
hot-water applic:uions above 250F (Fig 
12). The rings are pl:tccd in groo,·es in the 
coupling joinini tile pipes, th.: pipe enas 
arc: lubricated, :1nd pipes and coupling are 
pushed together. Since the U -sh:1pcd rings 
behave like springs, sealing is achieved by 
internal ftuid pressure actin& on the ex­
tremities of the .. U." For applications 
below 2SOF, elastomer rings arc usU;llly 
prefem:d. lnst:tl~ like TFE rinas. they 
achieve sealina mainly by compression 
bc:twc:c:n pipe ends and couplins. 

For cft\cic:nt sealift~, tiN: surfaces ~h· 
ina the: rings must ~n smootll. lalow­
tempcra\ure sef''icc. mu ~act Ol ~m 
bcc:luse tiN: pipe~ aft~ 
PVC, rciAAlcad MM. or.._~ 
tions that -.-'t~or~roria a 
tllm~~ll'lltQW h\~ ... Cf" 
tture~~.a~.-. 
~ • .-..... pipc~-

~-~ft.~--- .. 
~~T~~--~-­._., •• _.aam~~llal'lt .... 
-~~~---or~ 
~·n'l-~11 1811~ 
~-~~-~~ .... 
~~•dtn~a~~or~ 

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

Controlling pipe movement 
The natural pllenomenon of thcrmai 

expansion and contraction cnuscs pipang 
systems to move. This shifting must be 
accounted for to prevent d:lm~gc to the 
systems and possibly to associated ma­
cllincry and equipment. The mo,·cment 
can be controlled by c:~pi::~lizing on tile 
built-in fle~ibility of the pipe system, by 
introducing expansion loops and bends 
into the system, by adding bei!ows, b:tll 
and slip expansion joints, or by usins 
ringed couplings like those just d.'S('ribed 
for low-temperature service. !n fact, 
movement of mct:tl pipe i; not :1 serious 
consid~ration below 200F (Tab!.: I). 

Pipe bends, elbows, offsets. or ch:tng.:s 
in pipeline direction arc norm;al pipe-sys­
tem elements. If a liiiC h.n CCIO~ 
chan~s of direction, i:s l!exibi!ity nuy bc 
SfCal CIIO\Igh tO :ICCOIInl fo.· the: mo•·C.: 
mcnt th:n will OCC\lr. for ~Me ~ 
pipe runs, 1\owc~-a. Olhc:r ~ ~ 
bet:tkC!I. 

loops linG ~ Ia fil l J (~), 
a.uu --Ill m cadi oA" !\\Q ~ R3" 

:,, 
,~, 

11. Field fabrication: pipes, casinos, 
in~ulation are assembled at job si~ 

Table 1: Expansion of heated 
pipe, inches per 1 00 linear 
feet, from 70F 
Temp, Carbon 

F 11 .. 1 
70 0 

200 0.99 
300 1.82 
400 2.70 
500 3.62 
600 4.60 
700 5.63 
800 6.70 

Stainless 
IIIII 

0 
1.46 
2.61 
3.80 
5.01 
6.24 
7.50 
8.80 

Wrought 
Monel iron 

0 0 
1.22 1.14 
2.21 2.06 
3.25 3.01 
4.33 3.99 
5.45 5.01 
6.64 6.06 
7.85 7.12 

ments connected through 3 90-d.:g elbow 
is accommod:ttcd by bending in c:tch seg­
ment. Adding pipe: s.:gn:cnts results in a 
Z·b.:nd (ri&ht} and lin:~Uy in a squ:~re 
bend :>r true loop (center). Computer pro­
crams ll.l"e been wriuen to simplify the 
.-~kll!bli.)M for pip.:- stresses. deflections, 
mo\'-AI, and :tnclloc fl)l'ccs a vi:tblc 
sy~m wU! 1\a•,e. Ns..-d on pipe size and 
~}~ ICmp.:r.t!a«, ;and CXp;lll~ Sp;I.CC 

~-~' ~-.:for bod! ~~;N ai'W! kii'I&HuJul:tl 
~-~-is a«t~. TO£aa<:ls, 



I 
I 
I 
I 
I 
I 
I 
I 

l 

trcnc!lcs, and conduits h:~vc the capacity insulation provided or by other mc:~ns :o 
in boti: directions to assure ample room. 3ssure voids for unrestricted mo,·cment. 
When direct burial of pipe is desired, An oversized casing, e~;tra insulation 
hov.c,·er, any pipe movement must be around an clb.ow or connecting pip..:, or a 
accommodated by the distortion of the bo~ed-in area will give these vo1ds.li can· 

DHC measurements mainly for revenue metering 
Single-owner Ct}mplexes like un;'lersi­
ty campuses and military bases are 
rarely metered, although they should 
be i! only to monitor system thermai 
e!ficiency. Since city DHC systems 
have oeen in decline, it is only recently 
that attention l'as been paid to rnea· 
suring thermal energy delivered to in­
dividual buildings, mainly for billing 
pufpcses. 

For metering hot and chilled water. 
the usual practice is to measure their 
ttmperatures ana !low rates. A recent 
technique us11s a clamp-on meter 
(pMto), which can be installed without 
cutting the~ or shutting oown oper­
atiOn. C~mp-on u.ltrasonic transduc­
ers ana ~ ~mp-on « insert·t)'PII 
M<'\$Cf$ ~t !*ow rates ~"'d 
aMe~ ~~-~~N~~'1 

self-diagnostics. Accuracy within 
:!: 1% ot actual rates is poss1bte. 

Steam is a more di!ficult commodity 
to measure. Its 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 ol mass (pounds), ana 
condensate meters see more service 
than the steam-!low !ypes. Of the dif~ 
lerent measuring mechanisms-ring 
balance, annuoars, vortex, turbine, 
etc-the rotary shunt meter gives rea­
sonable (:: 2%), IM~ t<J~"n· 
oown. ana r~MiaO<lM·t· 
Ferf?r~e 

15. Ball joints are usually paired to perm•t 
ampl,; axpansit;n in shon oifset 

16. Slip joint here controls leakage b~ 
inJecting semiplastic packing into JOint 

not be assumed 1hat the plasticity of 1he 
soil or other surrounding materials w11l b~ 
able to handle the pipe movement. .-\ 
marked disadvantage of introducing 
loops and bends into piping systems is the 

f 
t.··.\.·· .... 
~::'-·: ~-~­

~ ... ~t~~!. 
~-·:.~~~.t;. 

~iety of Heating, Refrigerating &. Air­
Conditioning Engineers are also work­
ing to provide performance and test 
stMCMds, eittcer separately or jointly 
with others. 

leak oo~tion is accomplished (1) 
by ~ing !*ow rates along the 
~. differe01t rates iOOicating a 
!MK; or (2) by es~l".iflg an electric 
~in~~~ to de*t insula­
lil::ln ~e. 't.\tt. ~~It¥, 101' ex· 

two~~ -es 
~ in~ 

--~a~ 
~~-~~ 
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• ~liillmi& if 1::~ 
Qi~u~u.'t~IM~· 
--~~ "~"~ ~lo""' ll>illl. 
- • -~ ,loll\!$ --~ \I.Hiotbtc 
~"'-n. ~u 51\"ld .Uwa~ 
lie~~~ Of IM!dinp so 
*r 1ft ~Y ~btc for mMntc­
~ ~ ilwa~Ationa rcqui~ that 
aM~~ in\lllOl.t oe O!herwise cover­
IG to pnvent hut lou arul a potentially 
W~»AI awii'Oru'Mnt for enterina woek· 
en. 

Bdlows tlll)3nsion joints have an ac­
coolion action to permit multi-direction­
al movement (Fi& 14). Free flcllin& joints 
arc mon frequently applied to uial 
movemen&s; othtr desians \ISC restr.~inin& 
devices 10 assure safe multiple move­
ments. The: bellows must be resistant to 
both internal and elltemal corTosion. A 
linews &c:nc:rally recommended for inter· 
nally pressllrized bellows in hi&h-pressure 
steam or hot·V.'Iter service. Monel is ret· 
oinmc:nded where chlorides, which in· 
duce stress-corTosion cr.~cking, are elt­
pc:cted to be: present. 

Ball joints are spherically gasketed pipe 
I:Onnections that po:rmit angular and tor­
sional motions of two connecting pipes 
(Fig I 5). By pairing two ball joints in a 
piping system, as the figure shows, con· 
sidc:rable expansion can be handled in a 
short offset. Ball-joint pairs arc often 
installed so that the pipe run between the 
joints will be ill a hefty ilngle (9 in Fig 15) 
from 90 dcg to the main runs at the lowest 
temperature of the connected piping. At 
the hiibest temper:uure eltpccted, the 
joints will rotate to the selected :~nglc: in 

· the other direction. The distance between 
p01ired ball joints (L) shouid be as &real as 
practical to redute flellinl torque on the 
joints and loads on pipinc supports 01nd 
au ides. 

The: slip joint's biasic advantaac: is its 
inherent wall streqth. Its body, which is 
an c:nla11ed cxtcnsion or one: pipe end, 
and its slip, essentially the cruS oflhe adja. 
ccnt pipe lc:n&th (F't& 16). en be as heavy 
as na.-dcd to resist Rllid PfCS$ure. In Pr.IC· 
ticc. the slip, a~- piece: wcldc:d oe 
Rilnae-conft«lcd \0 a pipe end. wilt be 
machillcd u4 ~ rcducina iu -..1 
thickness somewhat. The: pafti,na oe-.. 
ina of the-~ mull be done ~"fb 
~ ill$t*tlon.-... of the:~ 
~stem mull.,_~ of~ 
d\lrift& ~ l•ampl;s: liltl'lnina the: 
~ina~---~~ 
~' a..a ~ "'-·~·-. ~ 

····--~.<·-~-· ~ ••••u: of • ~ m~e .. Q.._ ...... ~ 
-~~~.--

DHC projects--a cross-section 
H~n~ an~ sontc om: ~'1:\S thtll have 
tone !a to IICI'Vu:t in cm~nt yc.1rs (with one 
t.\ctptiOI'I), and whtc:h dtmonSirall: the 
viabilily of lhc Con«pl in mocll:rn Uiil&ll. 
All of the proj«IS supply downtown 
•reas. 

Trenton tied to cogeneration 
AI Trenton, NJ, the DHC S)'stcm is 

paired wit!}lo&encration. The combin:~· 
lion went into servic.: in 1983 wirh the 
mlcsion or stimul;uina :he revil3hz:uion 
or the central business district. The sys­
tem presently serves the st:~tc c~pitol 
complelt, state prison, state office build· 
inp, county courthouse :tnd jail, :~part· 
ment houses, a medical complex, a 
school, etc. When completed. the current 
construction ph;ue will incre:~se the ser­
vice terTi tory to 73 buildiilgS. 

The facility h:~s th~ c:~pacity to provide 
therm:~l energy for :~n cstim:~tcd 6-million 
ft1 of buildiilg arc::~. Over nine miles of 
new insulated pipe comprise the diStribu­
tion system. It h:~s been designed so that 
fulure eltpansion will permit the develop­
ment of networks. 

The thermal distribution system is con· 
nected to the buildings through heat 
exchangers feeding into the e:.;isling 
buildins systems. It supplies three hot· 
Willer temperatures: (I) 320F to state 
office buildings and the medical center, 
(2) -IOOF to the stale prison and Jown­
town offic~s. and (3) 250F to rcsidcmial 
users. The 400F option was indudc:d for 
st:ue buildin&s equipped with steam :;.b­
sorption chillers. Where users have 
steam-heating systems, :1eated water is 
flashed into steam by the heat exchangers 
and distributed via the: in-place he:Hirlg 
systems. lhus avoiding extc:1sive retrofits 
of existin& equipment as at St. P.:~ul (see 
below). 

The thermal production plant l'..u two 
dicscl-eqine-dri vc:n cl<:etric gencr.~tors 
and supplc:mcnury-lircd boilers, whicll 
recover waste heat from 11\c dicscts• ex-

._.~~ 

Gu~ ---.._, Wilt!' 

~···-· ... Npd 

T C 

~ !U 3U 
~ ~ 'W~ 

- ·~,1 $~ 
'ti aii-~;-llF .... 
-. Ia --·-•--.~ 

llaust. Wu11: heat ii also rccovcn:d from 
the J:ICk~:l and lub.:·Oil coolin& wa111r of 
the cnsint., wh1ch burn c:uhcr natural ps 
or luw·lulli.r 011. After-llrin& of the CJI• 
hJust au reduces panicul~te cmiuiQns to 

• s.1fc: levels. The pl.1nt's enure net cl«trie 
output io whlllcsalcd to the local clcttric 
utility. 

As Table: 2 shows, in conventional sys· 
tems f11c:l is conventd to electricity at one 
loc:llion with 60-80% of the eneray 
w:~sted, while other fuel is converted to 
low·arade he:~t in individu:~l-building 
boilers. In cogeneration, heat and electric­
ity are produced from the same fuel. Pro· 
\'ided the heat c~n be trilnsported ceo· 
numically, as at Trenton, coaeneration 
can 53 vc 25-40% of the fuel consumed 
COn\'Crllionally. 

St. Paul challenge: customers 
In 1979, the city of St. Paul, Minn. and 

several private groups formed a not-for­
profit venture to develop :1 district-heat· 
ing system for the city. Four years later, 
ground was broken-obtaining custom­
ers in the interim was the: big challenge, 
because of the risks iu,·olved. 

Another challenge was the di,·ersity of 
heating systems found in buildings in the 
central business district. many of which 
were connected to the local utility's old 
steam system. This diversity resulted 
iram the range in building sizes and ages, 
irom new ones to those 90 years old. 
Thus, the cost of con,·crsion was a key 
economic and marketin& issue facing St. 
Paul. 

!n the con ,·~rsion design, tile: best life· 
cycle cost was sought r.~thcr than a mini· 
mum first-cost connection to the hot­
water system, which would have required 
a year-round temperature or JOOF to 
3SOF. Such high-temperature water could 
heat bllildincs with the existin& steam dis­
tribl.:tio~~o systems. lov.·crin& initial costs, 
but the pl:la would lea~e the: city with a 
district hc:attft& system thilt was 1c:ss elli· 
C~t aa\1 mOfC liiJlk.'llit LO CORfrol. The: 
system -w abo u~e hilhc:r maiatc· 
r~ COilS ~n a mcdium-temper.~t\lte 
~-wam syst.:m. 

Thacfw:. St. Phi~ 110 IUNt its ... ~~~-2~-~ 
~(!;~-~~ 
•-on~con~ofthc: 

~~--~--­~~, rmrm llilllaft.,._lly. 
~~~-M"!Nm, - . 
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tN~~IOWI\ 

lo~ncr­

COili·I\Nd 
lll>liOCO!IIIIll• 

tat ~. ahiiOII"' 
~r~~ru~ has~n 

can over l·bil· 
wa~cr 011 I\10.250F, dis· 

SO.OOO 1\ of p1pe. 
Customers to finance their own 

I!Widins CO!l\'Crsions to hot-water heat· 
i~~~o If conversion costs arc disrcprded, 
howt\~r. they ha\'C seen an immediate 
reduc:tion in he:llin& bills with funher 
decreases likely. :\ live-year payback on 
the sysu:m is cApcctc:d. 

Hanford, a 22-yr success 
Hanford, Conn, has a modern DHC 

plant to ser\'icc its central business dis· 
trict. The concept of central heating and 
coolin& was incorporated into the overall 
city redevelopment plan in the early 
1960s. The plant and its associated pipe 
distribution system has expanded in the 
past 22 yc:~rs and now services 28 build· 
ings with steam :md jQ with chilled water, 
indudins insurance companies, banks, 
hotels, and all the buildings on Constitu· 
lion Plaza. 

The company that operates the pbnt is 
a subsidiary of the local gas utility, and 
bums both natural gas and No. 6 fuel oil 
in its boilers to produce steam. The steam 
is either distributed directly to customers 
for heatin&, or is used for power within 
the plant to produce chilled water. The 
plant currently has an installed boiler 
capacity of 385.000 lb/hr and a chiller 
capacity of 20.000 tons. Annual s:<:am 
sales arc approximately 320-million lb, 
annual chillcd·water sales 600,000 daily 
tons. 

The plant produces chilled water by 
directinc the 250-psi; saturated steam 
from the boilers :o six stcam·turbinc· 
dri,·en centrifugal chillers. Return water 
from the dowmown syncm cnu:rs the 
ch;Ucrs at 01bout SSF; the water IS cooled 
to o&OF in these rMd\iSIC$ an<! the11 
returned 10 the ~wtuowa s~m. 

The dircct·buri<d, ~wall:r distri­
bution l)'StCM iid'-*:$ - 19,000 1\ of 
pipe r~ns h,m I lao~ m. m ~ 
(Fi& 17).. Six ~- mtlf~ 
pump$~~• ~--~~ 
IMftl$.~~ ... -~ 
w~c~~~~~a~ 

17, Difec:t-llutied pipe rangn 1n liZ!! lrom 
12to 36 on, tm cMled water 

18. Olympia, Wash, proposes tapp1ng 
heat from wastewater treatment plant for 
heating. cooling to downtown users 

line that dr.livcrs Connecticut Ri vcr water 
directly to the plant. Nir.~ electric· 
motor-driven pumps provide a tot<~l flow 
of up to 60,000 gpm to the refriscr~tion 
machines. 

Baltimore steam connection 
Since 1901. Baltimore. ~ld, has sup· 

plied steam to its central business district. 
In 1983, the steam system's owner. the 
local utilitv, decided to divest itself from 
district he~ tin& (only l% of its total saics) 
and conccn trate on its gas anli eh:ctric 
business. The utility sohlth~ system to a 
priv:ue concern spcctalizin& in mana&in& 
thermal energy S) stems. 

For a )'Car now, &ltimorc's liistrict 
hcatin& system has been provided with 
8~ of its st.:am requirement~ b~ a new 
solid·waslc incincratton plan!, "htd't .. ~s 
IMSS·burn, rcciprt.(Jii!ll'&ralc k."t'hoo<o­
gy. The pi;I•U ha;, ;hrcc "':lltl"il>~ ~aruu. 
each capal>l.: of ~'""' 7 .lO 1~\liay of 
m~.mictpai softd "'~- E;1d1 ..Mt 

~"CS ~ ~'-- ~· I m,~ 
steam~" .-i"'la.:~"f' 1!\!ft~ ~-~.lO 

~~$f'. ,-\ 

I)M .. lib ~ll bolkfl lind " 
l!lf~lhef 

ttt a Cll!)ittl)' of 1113,000 
dt$1N'l IIClllll'~l ~~\l~m aupphu 
1~n U'l tnm~ than lO.mtllion I'll ot 
~ll:Ufl¢fltt~l bulldan&l, &11\'Ctnmcnt f3cdt• 
IIH, hoapllals, Khool!, ~nd public 
1\0II,in& ptojccts. 

Willi all three pl11nu in full operation, 
~rvi1:11 to more 1han IOO.mallion t\1 wtll 
he P<l•i!blc. ro atcommodale the C:lt• 
panded customer base antictpat(d, the 
caty ha:: authorized a fourfold incrense in 
the old franchise ar:~. 

Pittsburgh: users take over 
The oil·lireli system that served build· 

incs in downtown Pittsburgh, Pa, was 
expcri~ncing high losses in the distribu· 
tion system. Because of the system's ener· 
gy sources and condillons, the pnce of 
Sleam 10 customers soared to more than 
$20/1000 lb-onc: of the highest for dis· 
trict heating in the country. 

Cor.cerned users mvestigatcd thr fe~~l 
bility of buying the steam system and 
operating it themselves. Based on a de· 
tailed cYalualion, the butluing owners' 
group decided that it could operate the 
system as a cooperative more clfectivcly 
than the e~isting local utility, which was 
w1lling to sell the system. 

In 1983, the group took O\'er, acting as a 
nonprofit cooperative and switching to 
natural-gas fi1ing. Each of the 150 cus· 
;omcrs pa)·s based on individual usage 
and direct fuel cost. Costs have dipped to 
SIJ/1000 lb plus fuel adjustment. 

City proposes unusual DHC 
Olymp1a, Wash, is currently investigat· 

1ng the feastbility of an unusual DHC sys· 
t~m. Using a heat pump, the proposed 
sys1em would extrac1 waste heal from a 
ne:nby wastew,ucr treatment plant to pro· 
"ide the heating and cooling needs of its 
downtown area and capitol campus, in· 
eluding low-income housing (Fi& I 8). 

Preliminary studies have identified an 
available heat capacity of IS MW from 
the treatment pl:mt, which is more than 
.1dcqu:11c to serve lhe I03ds of :he 100. 
block downtown/campus site:. The DHC/ 
"'llstc-lu:at-r~:eovcry system is expected to 
be a !>)w-c\lst, r.:liablc cne !iY source-an 
ir.ecnti\'C: to d.:,·dopmcnt of the business 
dislriCI. 

~ 
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* LEADING THE REVIVAL 

* ARTIST RENDERING WASTE-'ID-ENERGY-PJ:ANT 

* BACKGROOND ON CATALYST A.."'ID THE ST. LOUIS STEAM SYSTEM. 

* NEN CUS'KMERS CDNNEX::rED IN 1986. 

* b"TEAM SALES REPORT FOR 1986. 
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g Cooling Technol 

See-am plants in Boston, Phib.klpllla. St. L<~. &itimore ;md 
Youngstown are just rhe bqinni~ !Or ~~VSt ~- Our coolhim· 
tioo of financial, rna~! ;md ~~f\«ri~ !'eSOIAK~ i$ \IS 1!-.e 

Iader in l~Mip ~!00. 

C~~E~C~:C~ro~~,i 
Dmrict Hat~&~-
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~ ON 'J.'H'I!H4.\L: 

'1hemal Resources of St. Louis is a subsidiary of catalyst Thermal Energy COrporation 
(C'l'S:), ~ sole business is the acquisition, rejuvenation, and expansion of central 
llteMl systems. C'l"B: is owned by Catalyst Energy Developnent COrporation, a Nl\SCAQ quoted 
~ that specializes in developing, financing, and owning alternative energy projects, 
tihich include coal fired power stations, hydro electric, biomass, and cogeneration 
systems. 'lhe carpmy has assets exceeding $1.3 bn. With acquisition of the Boston and 
Philadelphia steam systems, C'l"B: is the secooo largest operator of central steam systems 
in the USA. In the near future C1'EX: is expected to acquire trore o:mtral steam systems. 
catalyst Energy Developnent Corporation intends to become the leader in alternative 
energy, and has plans for the acquisition of suitably matched canpanies. 

ST. 'UlUIS S'l'F.AM SYSTEM: 

Thermal currently serves two hundred and fifty buildings on the downtown steam 
system, covering the whole spec'"...rum 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 systen over the next five years. The system is constantly being upgraded. 

Since purchasing the system from Union Electric L'l 1985, we have been vigorously 
marketL'lg 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, \lwtri.ch will be used to produce energy. This will ensure stable tariffs 
over a long period. 

With the waste to energy plant construction, and several Njor expansion projects, we 
will be investing up to $90,000,000 during the next five ~ in St. Louis. Specific 
expansion projects in the i.l111 sdia.te future include a north line industrial line, 
connection of several City Housi.nq txOjects, a south industrial line, and a west 
extension. 

Iat.err~ of --. nw to ~·· ~ ave ba!l!a ~ ~ in the 

l past. aNi CNI' ta=easillll •iM IIIIMC& pcOJiM phis a;:u 1111ia ~ ~ -. adlhd foaE' 
\ IIIQft ~. _.,_;, the _.ti_. of tw -. in the :111M' - to vUl alr 
·-~ CNI' ~-Jfto ..U,et, ~ - ... - GlillliUII:lf 
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1. "the Mhley pl.Mt. wu built in 1904 to Gupply electricity to the St. I.oo.ils World's 
k1r. tM boiler~ haw ~ replaced seWtral t.i.m!ls and the pres~~mt boil.ers were ins\.:.alll!ld 
in the late 1940•:~. ~ are in good condition. There are five r:;team g~~merating boilers; 
~ haw a capilcl.ty of 300,000 lbs/hr for a toW plant output of 1,500,000 100/hr. Thus 
w am wpply three t.i.m!ls our pres~tnt winter peak load. In the surrmer 01.1r safety factor 
a tel tl.m!M our peak load. At ill times we keep one boiler on "hot star.dby" for 
~us~. Plans are in hand to undertake a coal fired conwrsion at Ashley wh~~m 
present fuel cost eseal.ate to merit this expenditure. 

2. The new waste to energy plant which will be sited just north of the Ashley plant 
will initially produc:e 154,000 lbs/hr frcxn 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 tile purchase of the for:ner City of St. Louis City one 
hospital boiler complex situated at Dillon and Carroll Streets. 1his additional facility 
which is also capable of oonWtrsion to wood waste or solid fuel firing provides four extra 
boilers with a total capacity of 65,000 lbs/hr. '!his 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 equil_:!llent to ensure a 
more than adequate capacity, to system, reliability factor. 

WH/sm 
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Centenary United Methodist Church 
55 Plaza Square 

'!be 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 Olive Street 

Jefferson Arms 
415 N. 'IUcker 

The St. Louis Public Library 
1301 Olive and 1628 Locust 

Southwestern Bell Tower 
cne Bell Center 

'!be Anleriean 'lheetre 
412 N. 9th Street 

'lbeAl,.,..~ 
1014~ 

*DESCRIPl'ION 

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/ 
P~tertainment center. 

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

90,000 sq. ft. commercial 
bank l:uilding. 

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 and branch 
facility. Approximately 
100,000 sq. ft. total. 

steam for hunidification of 
1,250,000 sq. ft. high rise 
corponte~s 
building. 

1,500 8llilt ~ t}rpe 
tM&tre: 

lll" MO sq. ft. bigb rise 
~I U fw tM elderly. 



Nm '.I.'HERMAL STEAM CUS'ItMERS FOR 1986 IN oowm,o;.m ST. LOUIS (con~ 

TheDa~ Inn 
4th and Washington 

Mercantile Operations Center 
Convention Plaza and lOth Street 

New Downtotm Y.M.C.A. in 
The Marquette Building 
314 N. Broadway 

*DESCRIPT.ION 

Steam for space heat and hot 
water for a 182 room high 
rise motel. 

Steam is supplied for space 
heat and ht.mnidi.fication in 
a 260,000 sq. ft. banking 
and computer center (under 
construction). 

Steam is supplied for space 
heat, hot water and steam 
room in 16,000 sq. ft. 
athletic facility (under 
construction). 
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D~cember 31. 1986 
STUN UPORT 

1916 V!ARLV R!CAP 

Projected Mlb 
Usage/Yr 

New Service: 
Union Market, 701 N. Sroadway 10/86 
Adllii'S Mark Hotel. 112 N. 4th 4/86 
Sou t h we a t e r n B c 11 , 0 n e Be ll C '' n t e r 1 1 I 2 rise 

Move Ins: 
Central Parking System, 409 N. 9th 12/2 

Interruptible Steam: 
705 Buildin~. 705 Olive 8/86 

Total 

Mer-=antile Ctr. Assoc .. One Mere. Center 9/86 
8th Street Bank, One Mere. Center 9/86 
Jefferson Arms. 415 N. Tucker 10/86 
St. Louis Public Library, 1301 Olive 10/86 
St. Louis Public Library, 1628 Locust 10/86 
Alverne Hotel. 1014 Locust 11/6 
American Theatre. 412 N. 9th 12/24 

Show-Me Steam: 

Total 

Ce~tenary United Methodist Church. 55 Pl. Sq. 7/8 

Total Additional Sales 

5,000 
9,000 
6,000 

20,000 

76 

5,000 
15.000 
1.000 

16.000 
4.600 
1.000 

10,000 
1,500 

54.100 

1,300 

75,476 

B. Business Lost: Historical Avg. Mlbs 

Moved Out: 
Linda Rose. 1324 Washin~ton 3/86 
Miss Elaine, 116 N. 18th 5/86 
Rode11eyer Christel, 813 Chestnut 8/86 
Larry's Dwntwn Service. 409 N. 9th 7/86 
Central Pleatin: I Button. 1001 Washington 10/36 
Jaaie's Jeans. 619 Broad~ay 10/22 
Gus Torre~rossa, 623 Broadway 10 22 
Business Interiors Warehouse. 123 10/22 
Cosaos Cleaaers. 81' lroacway 11 1 
De~t of Social Ser¥ices. 150i Loc~3t 11 1 
Rolly's ~oraor. 804 C~osto•t 11 3 

26 
260 
us 

58 
13 
11 

9 
14 

uo 
2.SU 

II 



I -
I 
I( 
I 
I 
I 
I 
I 
I 
IC 
I 
I 
I 
I 
I 
I 

Bldl· Vacated for ReRodelinJ: 
1000 Waahin•ton, 1000 Washinqton 
(Will be back on steam in 87-88) 7,337 

Installed Gas Boiler: 
None 0 

Total Reduction in Sales 11.027 

c. Contracts Si~rned: 

Security Building 2/86 
Farm & Home Building 2/86 
Merchants Laclede Bulld!n~r 2/86 
Paul Brown Building 2/86 
Genet'al Services Administration 5/86 
Marquette Building 9/86 
Fedet'al Reset've Bank 9/30 

Ter• 
------

5 Yt'S 
5 yrs 
5 yrs 
5 yrs 
5 Yt'S 
5 yrs 
5 yrs 

Mlb Uaa~re 

-----------
4. 180 
2,358 
2,801 

10,078 
12.000 
13.346 
19,785 

---------
Total 64.548 

Net Change in Sales (+) 64,449 ....•••.•.. 
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f;Hf, 
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~IIIlA!~ Cflill I'O!fMTIA!. IIAXIIIIJII ML8/Ya MAX $ REVENUES lTR Of IHTERESI ESl TIME FRAME 

fll Ullt Ul MIOMfR POTENTIAL /YR POTEHTIAL AI JKLB TYPE Of SERVICE RECEIVED TO COOLETE ~f 
~I!:- 9<(/' ~ ~ '~!-'" "'*"'"""'"'"' ,._,., <> 9 "'"'""" "'""' ""'"' "'"'"' .... ,. ,.,., ........... ,.. .. ,.,..,,.._,.,.,.,..,.,.,.,.,.., .. ,..., .... ,. ,.,.,.,.,.,.,.,. .... ,.,..,,.,.,.,.,.,.,. ,.,.,.,.,.,.,.,.,.,.,.,. ,.,.,.,.,.,.,.,. ,.,.,.,.,.,.,.,.,.,. ,.,.,.,.,.,. .,,.,.,.,.,.,.,.,.,.,.,.,.,.,. .. 

UN .• MA!.LIIIC~T ~6U&O 2.100,000 s.oo (-) PROCESS 

PU $0,000 495,000 5.50 PROCESS 
12/15 MIHS 

olfliiiA'lOM uoo 33,11& 1.ll PROCESS 

~u 1,625 11,911 Ul PROCESS 

Mllll'l ti,OOO 500,500 5.50 PROCES5 

!llit:M mVOI!S NOT YET OETEIIMINEO 1.ll PROCESS 

m~ou fUHS " " 5.50 PReCESS 

-.Puli: " " ? TURBINES 

~~. llllli PIIIIU " " Ul PROCESS 

,., fllttt. !laC lUOO 294,880 J.lli REFRIG l MIHS 

UN .• em Cl' m m.• 2,205,000 9. 5l HEAT!NG/HW 12 IITHS 

~!l!C MSI~i£~~15 

-~~ ~·.- !Ill! YU ll£1UIIIMO ? HfU/COCl 

~*--
H~l IIATcR 

s ..... ~"II IWIII'f !lilT YU omAMINEO 1 PROCESS 9/12 :IIHS 

III'JIJMIM~ NOT YET ;JE~Ei!JIIMEO 1 PROCESS 

~10 NOT YET ll£TEIIMI~EO 1 PROCESS 

Ull'l!. 00119. t.m 12,000 1.31 PR'JCESS 

~-MOl HOI YET OEIE!t!IINEO ? PROCES:> 

e~~CM•Ls 1S •• 109,900 1.31 PROCESS 

IIAlll'!IIAl UlltM HOI YU ll£1E!t!IINEO PROCESS 

llm!IS£11Am.O NOT YET OfTEAMINED ? 

~ 
•sJII!l MiliA NOT YU ll£1EIIMUIEO PROCESS 

$!IIIlA 00119. !lilT YU ll£1EIIMIHEO - UN .• ailll'l!l:ONIJIIC •~uta 5,640,000 6.55 lllllTIPLE - 12 IIIHS - aillll!CIONU. liUC01 1 1 lllllllPlE - IS IITHS 

DT. l.l.IIIIS U. 1 ? 1 IIIJLilPLE 

- - .::::-·- -

- . .,.. 

SCHEDULE 2-40 
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REVITALIZATION OF ST. LOUIS AND 

BALTIMORE DISTRICT HEATING SYSTEMS 

MSnAC'r 

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 l900sl a local utility 
began marketing a new product in St. Louis called electricity. In 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 
beating 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 
issuE'd 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 1975. 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 1 operate and manage the existing district 
steam system serving the central business area of downtown Baltimore. 

Hist.orically 1 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 declining 
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 beinq accomplished through 
a detailed busLness plan that includes three fundamental ac~ions: 

l. Switching to solid fuel for steam production. 

2. Capital investment which improves overall operatinq efficiency. 

3. ~he addition of new customers that will provide for a sharinq 
of fixed costs over a larqer customer base. 

IN'l'ROQUCTIO! 

The ezperience cpiNHI by the two cities of klU.~tCre AN! St. I.oQis and tile 
revital.intioa of their district ne.ti"9 spteas · 1a ~etaiaed in this 
analpia. Both spt._ Hft beefi ~flll ill ~eir revitalhatioA 
pr~..e to date. 

I.¥ .. ~(&. t.c .. ia Yice ~._t ~111 r ••t* C.talpt fte!!'llllr&l aaerw 
~~- a. ~ ....... ~- -~u. is --~ .. pn!ifrem 
••~~~PI'., - ftldl!nn., IMu llaaaw-.~lia, •· 
, 1MIIU£&00Utt81U I L t 1W Gillliai'11111U 8111111!1 --'NIIli!PII\IU ll'dlllt~&k"t!M<a• 

I 
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~~t~~fir~4 8t~~• oont~act with a solid w~~t~ 
in l&lti~o~~ ~n4 newly @~ll!cut~d wa~te 9upply 

of It:.. Loui~ for the supply of wamt~ to a 
faeU to Qffer th~~t iUUft~ advant.ac;es of 

to iiuu:~h ~ylltl\!m. Thill incr1uu1e of the 
l~ltimore to four times the ori9inal areA offers a 
potential for that ayst.em. The presently installed 

t.ouia ill cap<~bllt of slt'rvinc; three tilllll'lll th• exhtinq stl!!ar.. 
thP existinc; bound&riea of the district steam system in St. 

toui111 th~r• is a potential of a 300\ increase in the volume of sal~s. In 
addition to this is the potential of enterinq new markets such as steam for 
air conditioninq. These new markets can have a levelizinc; effect on the 
lead duration curve for this type; of system. The arranqement of each 
di$tric:t 3team 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 was built in 1904 for the St. Louis World's Fair. A local utility 
owned and operated this facility until the sale in December of 1984 to a 
local qovernm..-ntal development agency and a private energy development 
corporation. The government development agency owns the distribution 
network with the private energy development corporation holding a long-term 
lease to th~ distribution system. The private energy development 
corporation manages, operates, and maintains the entire plant and 
distribution system. During this power station's life, Reveral updates 
have been made to its original 57-boiler steam facility in the early 1900s 
resulting in t;he five large steam boilers that were added ir. 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 bu•n 16 fuel oil due to ~nvironmental 
laws passed in the late 1960s which would have required costly air 
pollution control equipment to be instaJ.led. Each of these boilers are 
presently capable of supplying 300,000 pour.ds per hour at 250 psi and 525 
F; (2.38 E9 kg/s at 1.72 E3 kPa (gage) and 274 C)J (Conference of Mayors, 
1986; HDR, 1983). 

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 dist~ict system are illustrated on the graphs in the Appendix. The 
system became less and less profitable, reaching a low of 250 customE>rs. 
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 aousinc; and Urban Develo~nt 
sponsore-d a t.Pchnical assistancE" tGPam to assist St. Louis in assessing 
ownership options for the District Steam Syst~. lased OA the findings of 
this team, the City of St. Louis hired .11. Ci#nsulting engineering firm to 
!!!Valuate the steam plant and downtown district ste&m syst .. as an int~ral 
part of a resource recovery development. This report concluded, •The plan~ 
was physically capable and economically f.asible of ~lyift9 s~ppl~atal 
steam to uet tbe peak l.cada of tl'wt ~tM~m disuiet ste~ ~yst.. wben 
used in conj~mction vita a mnr resource r~rp c~ble of 
bu'rninc; an averac;e 600 t.caa per d&y."" 

Sbc:e U~l. 
busiMSS 41$t;:ict 
deoiaioa to 41~st 
~ir~ 
.a .aaerate4 

at~ Mni~ ~-.. 
~~~~--. klt~. ~ 
~l~ fn11m &strict 
~ _. oalp l' ~ 
at~ symtl~Ja,. M'~lllll!l-
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\be laatt th ~au that tho~te ovnen operated it, this 
coaoeat~ate their time ~nd efforta on the electric and qaa 

-~~~~•1111'"'' the time thou owwuu·s attempted to divest .l.tsdf of th• 
~ttee~B a~tM. a llt~tUt moratori~om wa1111 put in pl'aee and III~BAller custom•n 
that ~ld ooaVctrt to an alternate fuel were •ncouraqed to do so. 

A ate&m \ltl\ity company waa formed in February of 4985 as a IIIUbsidiary 
of an enerty development company. Alter the cloae on the 111ale of the steam 
aystews. a one-year tranaition was completed with the assistance and support 
of the N&yor's office, the 9a111 and •lectric utility, the reqional solid 
waate authority and the turnkey contractor of the newly constructed 
traah-to-energy facility in Baltimore. 

The 8altimore District Steam System is a thermal enerqy network that 
diatributes steam throu9h insulated pipes to over 500 commercial, 
institutional, and government facilities in Baltimore. The system has been 
served from two oil-and qas-fired production plants. With the availability 
and intP.gration 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 Sept~mber 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 volume and steam prices for the 
Baltimore ' St. Louis systems are illustrated on the graphs found in the 
AppPndix. 

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 both 
short-and long-term benefits. 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. ~perational expenditures by the building owner 
for man power, space, insurance, property taxes, debt service, and 
maintenance are reduced. Architects and P.ngineers normally oversize a 
facility's heating requirements to insure the tenants' 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 enerqy is loWctr at the outset. 

The 
includes 

l. 
2. 
l. 

fixed 

business plan for revitalization of both district steam systems 
three fundamental ingredi•nts: 
Switchinq to solid fuel for steam production. 
Capital invest~nt which improves overall operating efficiency. 

The addition of new customers that will provide for a sharing of 

cost oVctr a larqer customer base. 

A c.se study of both progr-. bas i•ntifiH ~ iacJrHients. loth 
systas are incorporatiQ-9 truh-to-entu·gy &Ill t.be s.Ud flWl to produce long 
term stable stee~B prices to ~ eaergy aar~st. Ia &altiBore thia iacl~d 
the b\lUdiACJ of sa inM~tioa bet:weea the -.lid waste &uthorit.y•a 
tras~to-eaern faciUt)' Uld t.he dJ.sUict. s~ system. Tbie U-ii\Ch 4 liS 
•), •-• 1-Uw is ~e of ~iACJ lH.He po;aads JMtr Hur of sue. at 
uo tsi• Uld '"" • «l.Jt n ._,. ~ l.l.t a -.cppi _. ate ci. TM 
tot,al, --.:.t.al cest fer ~is lftMnUIIUIIJIICua. _. ~ell' tl.l aUUoa. 
~ IN~ of low cest st4Ne fr.. u.. ~~ fseU..itJ' -.. 
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r~due~d eoat~ to ita auato~ra. Th~ full'l rat~ 
o~ a H, whi.::h h a dir~ct fu~~>l coat po~u 
r~dua•d 21\. r~duation tranalat~s into an annual 

ov~r l.&oo.ooo to the u~~ra of th~ district at~am system. 

'~~ St. Loul$ bualn~~~ plan includ~l impl•m•ntation of its own 
by ita new owruu·. The City of St. r.ouh has 

a9r~em~nt to supply an averaqe of 100 tons p~r day (544 
to the facility which can generat~ steam at appr.oximat~ly 

per hour at 250 psiq and 525 F (l.ll B9 kq/s at 1.72 !3 k?a 
274 C). Over $4 million has been invested towards enqineerinq 

and d•velopment of this facility as well as the acquisition of the 
site. The total cost for the project, includinq financinq, is 
appraximat.~t ly $70 mi ll.ion. Construction h currently scheduled to break 
ground 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 peakinq 
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 (qage) and 274 C) of steam capacity at 
250 psiq and sao F (1.11 E9 Kg/s at 1.12 E3kl?a (qaqe) 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 quality 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 investinq approximately 
$400,000 to upgrade a six-block area of its district steam system to 
acco~~odate 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 agqressive, comprehensive marketing 
program to add new customers that will provide for a sharin~ of fixed costs 
over a larger customer base. This program includes marketing brochures and 
public relations proqrams to ed•Jcate 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 
inqredient to the revitalization prcqram. Tariff's designed to focus on a 
specific market such as air ctmditioninq ar.nd refrigeration will create a 
whole new profile of operation for a district steam system to change from a 
seasonal operation to a year round enet"gy supplier. Additionally, both 
programs focus on a role of the district stf!am system to be an energy 
manager for the community, and provide turn key utility services which can 
range from providing heat exchangers for hot water n~s of a customer to 
providinq the entire centralized h~AC system for t~ c~atomer. 

The Baltimore system has ~cted a new 
approxiMately 355,000 square f~t aad a 
Baltimore. The kltimo'C'e system also Ma 
curr•ntly uader desi~ add a 
office~ ~i a shopping to 
eve~ $l~~~~.ooo Ml~ €4.~4 £~ 

tl\e hl tiaore st~ 
stea. system ~ ta~ted a 

hi~-rise office building of 
r.=oftted bot.~l for d~town 

foe 
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I tan ~••ber UU • the it. Lou ill syate• ha~a aLready eonnect.CIId a 
~~ ~w tOO roo• convention hotelr a multi-use retail office complex; a 
lis.ooo •q. ft.(Gl,79? aq m), 34 story office buildir1; a 165,000 sq. ft. 
ns.lat sq m). office building: ll 600,000 aq. ft. (55,740 sq m), 13 story 
re•idential complex; and a 1,250,000 sq. ft (116,125 sq m), 42 story 
office complex for the local phone utility. An additional qroup of 
pot•ntial cuatomt-ra has also been idPntified. Th• majority of thea• 
customers were previou&.ly on the district st~tam system and are currently 
~aerviftCJ their needs with 9aa fired boilers. In reaearchinq the outlyinq 
area of thP district steam system in St. Louis, two major expansions have 
~en identified. A feasibility analysis by a consultinq enqin•erinq firm 
has identified an approximate 250,000 Mlb ( l. 14 ES kq) . increase to the 
district steam systll!m by interconnecti.nq 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 acquir.ed 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 SOO,DOO Mlbs of steam potential 
along an industrial corridor to th~ north side of the district steam 
syst~m. This ext~nsion would require approximdLely three-miles of pipelin• 
with interconnection branches for those industrial customers. The 
estimated capital cost ·is approximately $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 engin~ering community, financial community, utility industry, 
energy customers, and government involve an intense effort of communication 
and education for ea~h group to understand the benefits of central steam to 
the community. 

The revitalization of a district sttUI system is a very complicated 
and multifaceted redevelopment. Keeping the progrAD as simple a possible 
and approaching the development in a step-by-step I'H.Aner can assist in a 
more straightforward implementatioa of the project. For iastaace, changing 
the fora of regulatioa ia St. Louis fros PGblic Service Comaission 
regulatioa to coatract reg.Uatioa, as well as tbe !Jipleaentatioa of a 
traab-to-energy project, &ad the acquiaU:.ioaltraaaitiom of tbe centl!:&l 
st..a systes aU at oace p~ided a -very ~licatri I.K'09rUI. Tacklift9 
theae I.K'OJ9r.- ooe at a time ~d the ~l.itr for s~u. 
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c~nditio~ of t~~ 
~ itirc~l l~v~l ot !i~l~~ 
~t~~ :l!iy:l!it~~t•. 
'rM fer• ~f 
t~ -~t th@ 

to &Uow 
ne~d~. 

~nd di1tri~t ~t~~~ 
fi~~~ COitfi Of th~ 

A l~~~l co .. i~~nt to the revltali~ation of th~ di~trlet st•am 

conclusion~ can be drawn from reviewing the data obtain•d in 
of the llaltimore and St. Louis district lllttta.m systems. 

steam systems have inherent qualities to provide lonq-term 
stability for enerqy users. 
Solid fuels--trash and coal--are readily compatible to central 
steam systems and are typically not available to the potential 
customers of a downtown district steam system. 
Central steam systems can grow to serve a Large customer base wh~n 
the ability to provide service at stable prices is part of the 
revitalization program. 
A community revitalization program and a central steam system 
revitalization program follow hand and hand. Each program can 
help the other. 
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Fig:.u'« 1. Trash to eMrgy faoiU.ty--St. Loui.s, Missouri 
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.Tab Schmidt, vice president ol 
development for Catalyst Thermal . 
Energy Corp. 

Thermal Resources plans to build trash·to·energy plant near lis steam plant on 

lc rlverlront this fall. · 

I Thermal· Resources plant 
I to be co·nstructed rn fall· 

I 
I 
I 
I 

By GIANNA JACOBSON 

Thermal R~sourc:es of St. Louis is plann· 
Ina to begin construction on its trash-to­
energy facility n~ar. its riverfront steam 
plant this fall. 

The Ashley Steam Plan!, wllkh Thermal 
Resources bou&M from Union Elcciri<: Co. 
in Oct:mber 1914, provides steam heal io 
about 250 tustorncrs in its dowmoWR 
district, ~ by 1M river!;ont on 1M east, 
2 ht Slnot on 1M west, Hiaft-y 40 on 1M 

•SCMII ami Cau A~ on 1M -a. 
WMa 1M tr~MfiY 
~.~\!fiMQy~ ~ 

I 
~be~o~~~~~~· 

-~. 
-~~~ 

"The current staiUs is that we have com· 
plcted a waste·to-cncrgy o:t.'lltr::.ct with !he 
city, and it {the comr::.c( is &oin' to the 
boord of ~ldcnrn:n,' • Schmidt s;tid. 

Since Iakins over :he !learn heat systerl'l 
from Union Elccuic, 'iner~mt rc:sout«S 

. !las lldded U!l!on Market ;fld me .A.~'s 
M;arlt H~l to its iiu uf c>~S~orncn, ~h 
abo inc~-~ - ~.u 

~1M 

q~-­
~. 

·-w~·l'll·~~ 

~-IM I ••" II'-... ~~-~--- ~~~ ~d 

-"~"'~~!lllllliiL 

! 
Ell 

"One or the marketing programs we're 
doing is, basc<l· on usage, makins frc:c 
repairs on our customers' equipment during 
the summer," Schmidt said. "We'n there 
anyway maintaining our own equipment, so 
-·n: offerin& this service 10 euslorncrs 
~have stsned contracts rw SC:f"i<:ll ... 

Theml31 RCU~Urccs • other new market ins 
~ram ililvo!ves "cneru menaacmenl 
~." ~ ~. "to help customtrs 
~nc 1M ~ ~ CMI'l)' mq.•rc 

II 
L __ · ------------------
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NeW energy plant eye~ 
~-.... . .. 
f!!P ..... sh t t T~ Sl:llmidt. ~ C'llllld st.llrt 'l1le CUIItomln n lollaled In 1111 ZS. ~ C2 0 s earn IIIIo fall, 'Mid prtnw flnalldnl II mUt clcm1tnn lllilm 19op. 'l1le truh 

amlale he Mkl. Schmidt llld the m Plant wtu be built In ea are~~ bounded by l"'nnverter now mlllkm fdly ortc!MUy WM Coia1 to C..u ,_,_ IIIII O'Falloa, Flnt IIIII 
IVIIolt I be ~ wltll lnduiUial dnelop- SecGndllntlll. 

·t ~tider study .. =~::.r.~ ........ condl· ,.:.,er:!.t==u~~ 
• ''We wiU build • traslt plant In St. , Co. In Ita. 'l1le COIIIPIIIJ' wtU be 

Laull," Schmidt aald emphllloiUy, 'POtkJnc wttlllbe Bl-&lto Deft1opmtnt 
eddln; that the company allo would Asenc:y. whldl ...... the slam loop. 
lll.e to build a trail plant ln·SL LoWs 111e loop also formerly wu ........t by 
County, UE. 'l1le city wtU pnmde up to lOll leal 

'l1le clcm11Pn truii-11Hner1)' plant, oftruhadayto'111ennal"-cea. 
whkh wtU convttl ille eliy's raldanUsl 111e Alhlt7 plll'll, wl:ldi wu built 1n 
truh to steom·llfOIIueltll hea~ wlU join 11104 to .-ate olectrtctty for the 
the Alblty Slreol power plant In sup. World'a Fair, wtU bum ..,.land oil. 011 
'Piflnl more titan 250 CUIIomet'S whe buminc bepa at the plant In 1171, but 
... -m ror heal and to dr1ve lir Schmidt llkl 1bennal ~ wtU 
CO>IIdlllaaen IIIII producllan ............. ......rt twa olthe o ... bunion beet to 

.... t ........ ,, hM. ""'"'liable pri .. 
tllanolber-vfllols. 

Schmidt uld the truh plant will be 
aul•led by the A111Jer mont In pro. 
vicllftl atoam heat to the clcm1town 
loop. 'l1le AlbJay plant, a aoUonal 
Londmark, wiU lAIII dw1ns peak 
pttloda and ltrft •• a back-up. he said. 
'l1le lhree-boller truh Plant wiU l\lpply 
18 l"retnl alUM loop'a neoda am! the 
AlbJey pl111t, tile remainder, he ukl. 

Schmidt said tlle·..,.l burMn at tile 
l.shley ;lent wiU be equipped with ..... 
U·poilutlon deY'.- tllat wiU be raur 
Uma !- lhlll !lie emjronmental 
llandarcll requind. 

'The !nih Plant wiU be modeled after 
• 'l1lennal "- truh Plant In 
Dalllmore, M<l. am! U.. lllal have 
~~em.-~inEuropafw1t 
~ 

Thoms~ ..__ - aalecled In 
- to build lint truh Plant r:- :IC 
~ .__ ID _..,market 
- illelnt ~the CIDIPIIIJ' r the liiiNtq- ,._ r:-

"'nr primeq li!itanll .. • -­
~ II fa Mlll!ll _.., In a 
~.-.~~-- Looiiia.M 
~aald. . 

T!le truh Plant ...... ~ 
~~~~-~ .... 
~--...Ill wiU e!llew ille 
~ II allaa - ~ 11-
~-~~q~--. 
l QIIIIJ 11 I $1 Ill 
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Plans r stea . pla.nt 
eled by trash moving 

ah~ad,- ope~ators say. 
By Rick Stoff 
St. Loula Olol»>emoetat 

Tho operators of a proposed ~'70 mil· 
Uon trash-burn.!ng steam plant near 
downtown St. Louis say tl)oy are mov· 
lng ahead wllh eonstnJcUcn plans after 
11 c:ourt ruling removing obstacles to lhe 
project. 

Cole County Cl.n:ult Judge Byron L. 
KL'lder ruled In Jefferson City last week 
that the project, Involving the city o! St. 
Louis, BI-State Development Agency 
and Tbennal Resources of St. Louis, 
eould proeef!d but round !hat some 
Issues need to be resolved •. 

"TIIERE WAS A question as to 
BI-State's authority to· own the steam 
system and whether Thermal 
Resources should be • regulated," 
'X'hennal Resources General Manager 
W.T. Schmldl1ald. "Both olthose are 
flaws In the c:ontroc:tual arrangements 
tbal we can clarily." 

The contracts were challenged by the 
owners of two downtown buildings that · 
would use steam !rom the project. 

Under lhe arrancement.s eovcrll1" tlle 
plant's operaUon, city trash truclfs will 
dump refuse at lhe plant, to be built 1:: 
u area bounded by CUI Avenue aad 
O'FaUon, First ami ~ ;traots 
~of dowfttown. Tbt:maJ Resources 
will opera&e lhe plant to~ slo;w 
tbat will be Hid by Bi-State to 1M -
~-!Gmerseu&M.-.~ 
fonn«ly owned ill)' the~~ 
Qt. 

CONSTRUCTION OF lhe plarit Is 
expected w lake at least 30 m.onlhs. A 
starting dale has not yet been deter­
mined, a spokesman said. 
. Schmidt said contracts would be 
revised 1o make It clearer that lhe 
steam produced ill)' Thermal Resources 
·Ia being retailed by BI-State and lhat 
steam sales legally are reSUiated by 
eontractualagreem~ts rather than the 
Missouri Public Service Comml.sllon. 

The operaUon, lormerly run by UE, 
has been approved by lhe PSC but was 
challenged In c:ourl by two customers of 
the loop. 

Contract c:hanges are subject to 
further review by· Kinder, Schml4t 
said. · 

TilE STEAM IS used Cor heating 
buildings and to drive air-condiUot~ing 
and manufaeturins systems. The plant 
w:U bum up to 000 tons ol L-ash dally. 

Sc:hniidt said 20 cuatomers have 
:Jgned !cng-te.-m steam coatrac:ts. 

Part ill lhe project Involves a $38 
m!llion coove..'"Sion of the Ashley Street 
pcwt« plant that DOW provides steam to 
t11a ~oop.. n wm be~ to 11um cca1 
rather lhaa !lA!, wWch is more ~ 
&ive, ScllmWtHW. 

UE Hid lhe ~Plant aad steam 
bp DQc.; 3.1M 

"We an com,le._ .- contract · 
~tiM!dfofSl.t.isfwtH~ 
" --. The niiBt " tM pro~ is 
)lneii~Mlt'-."~.W. 





z: E:;. 0\ \\',\S F01:~,;En h\ 
: :Sl\)~{SE TO A G EO\VI~:G ?'iFT f). 

"'. cl downtDwn 'business distriyts acmss .the couun;y;-ma,ny u.tili\y 
cmnp=ies that ownw and operated district steam·plants in con­
junctien witliother-tltilities, ire:realitihg·that it is best to divest: . 

:l:emselves of a steanL business· that ofJ..en accDunts for only' r% of. 
:c1~ sales::.- ' · · · · 

wlllle it wu5 ~oincidence tb.d.t brought the. Ohio Edison Col!lpany" · 
:oRether with Carl Avers an!i David. Toombs in 1979; it took \ision and~ 
know-how to purchase ancL operate.. formerly-oWned. district ste!i.rn~ 
pian ts and distribti,tion systemS sum as the one in Youngstown, Ohio.· · 

,\ CO:',IPAJ:;Y FQU}iDEDOt,C lVIORE THAN 
Vi YEARS.DF ENERGY Ei\"GINEERING 
EXPERTENCE AND INNOVATIOK 

Both: leaders: in. their:: field;. Carl Avers- and D<ivid. Toombs: havE"' 
demonstrated that they possess- the comi'nitment. expertise, tecimol~ · 
og;vandstiJ.yingpowerto ownandopo--ate district heating facilities~ . · 

The 1986reeipient of the industry's 
Coaling Norinan R .. Taylor Aw.m:J,- CJ.rl E. Avers is respec~r-d 
energy_ community-r for' hisc tedmica\_ business:. enginc'trinc:; 
ground and e::ipertise: At the forefront of \V:J.Sle-to-energy resc:L:ci:~ 
and development..: his_ construCtion~ InJ.l1~"'E:n:.ent" ~1:1ci · 

cenL=-<11 in :.JJ..Sh\'iile: J..nd_ San..: Dit>ho· 

I 
. .c • ,--~~-ii¥t~' ~~ '~ . ,, 
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ltt!t/,f, l.::t 1. :, ,;\ iil.',;f~ r1\ ,/. :J i.!!.J 

/;,{I /!1,~?1\" !!/IJ1'f j!JJIIIJ(,-

1,'if')', !rdnt~·.! /1! ,l:t·l'\f tl\{·!j nju.f,df II,Jti 

['"''fJoJJ o( t/J,· urilirv\ tof,Jf. 

! \«· 1:l l:t1' r:.t.: (·n\f o/ oil. ·tr/Ji(-J, ha.\ ht'c;i U.\('t.l fo--.. 
\ '/ '-" ';t(·~nn l}I<LM! >inc·t· !(r::?. 1urd t/Ji' \Uhs('--

. \ ,_' ,; ,/:'t:o\.Jur :nth,· jet ·~se. 

rn:.d 1\,·sourc·e.\ !nu:w the .1tea11t snft.•nz co!lfd. 
linn-'s witb the Bi-State /)el'ulopl)zentAg.;ncJ;: 

under:;;mundsteamdistribution net~ 
:c ur.C · l'h,· nN<Jl purchased and.l;e.JJ:a·n~opemti'ng·· tbe Asbfejr: 

St,·,wr- Pf,mt .. As specialiSts.in centralized. steam· opera:_-·. 
t io11 .wd anergy m;z1wge!nent; reli4ble atidcost-elficierzt·{ie!iu­
efv nfsteant for beatinct,<atrdcoo!ing isTbermaL'.s wbole bus;.'n·ess:... 

T /; e rnwt Resources achie veiL it~- immediate goaL of s iabiliz....; · 
lfti<Jm•ftrices and. ensurirdg tbe steim~-.foop·ziJi![ala:ays. be~-­

b.e re·for you'r he i:efit: 't!~ernial'!Jas since. eameda. reputatfm.; 
fore· 1i~rgy- manage;ne,;t bY'intm,lucing· itinowticvi cuslomef!'· 
-sen·ice .flror.;ram.>. 

, tnd,.:.,;;ou/tLoil prices ri.H:,. the cmnJ)arzy 
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p;Nfl 
gaining wldupmad lilttention 
in the Unl\ed States. 

Tho city of St. louis 
currently buritlS more than 

liiYiiit~~tm. mal ~rc~s l!lnergy rMI'I-
Thi!ii nt~Dw tra:sh-to-enorgy ager~ handll!l$ cwerythlng from 

f!B(:Uity will not mak~t the A:iih· etnergy ~MiYMS to routiM 
ley Street Steuam Plant obso- maintenance, and Is on call 24 
lete. Ashl111y will continuG to hour~ a day for emergency 
supply peak load and standby repair~. 
steam with the nAW plant pro- Thermal Resources is 

immediately responsive tocus· 
tomern' needs and can often 
help building ownel's achieve 
cwen greater efficiency through 
counseling on energy censer· 
vation practices. Our energy 
manager~ regularly perform 
on-site inspections and energy 
audits, assuring that custom· 
ern' valves are not leaking, 
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 to add even greater 
value to district steam. 

Eliminates Space Problems 
A district heating and cooling 
system also frees up space in 
existing buildings and reduces 
construction costs in new build· 
ings by eliminating space 
requirements for in-building 
equipment. And the availabil­
ity of a central steam source 
ean be critical in the preserva­
tion of older buildings, which 
may lack the structural 
strength or space for heavy 
mechanical equipment, cool­
ing tower~ or stacks. 
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BullmtOtfl M.:~yor Wiiii<Jfll Oondld Schaulet ass.;:;f.s Gewga 1 lfudt~l. Slgf)iJ} 
Envuonmental Systems Inc ·s Plant Manager tJ J and Stua;t W Templfl. 
V1!.e Ptesident and Genetal Manager of the BaJtmlOre Stsam Com~y (r J. 
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A Message From Thermal 
When we arrived ir. St. Louis two years 

ago to reclaim 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 St. Louis would not be here for 
the long 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 loyal 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 

rehabbed buildings. Customers planning to 
join the loop in 1987 include Southwestern 
Bell T('wer, Mercantile Operations Center 
and the new downtown YMCA Fitness 
Center. 

The introduction of an interruptible 
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 hundred thousand dollars for a 
typical building in downtown St. Louis. 
That's a benefit we can't offer to building 
owners who already have made the capital 
outlay for a boiler, so our product has less 
value to them. 

(continued on page 3) 

Turns And Steam A Winning Team 
District steam isn't something the 

people at Norcliff-Thayer Inc. think about a 
lot - not because they don't like 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." 

Norcliff-Thayer, a subsidiary of 
Beecham Company of London, manu­
factures Tums and is best recognized by ttwl 
"Tums" sign that has been~ of its buiki­
ing since ttwl company~ to 319 S. 
Fourth Su.t m tM late 1~ 

With a~ ~tkm~ot 
13.931S.OOG~ofT~~~. 
~iff~~~a ~of~ ,... ~-~ 

~-~ 
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SMm*t•the 
~1\9 lirtttMm 
tof the Tuma dryer. 

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 all but the northwest corner of a 
square block, has been on the steam loop 
since it was built. According to Obremski, 
who has been with the company six years, 
the main benefit of district steam is the 
simplicity of operations. 

"With the steam loop, I never have to 
worry. I 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 
excellent." 

The current Turns manufacturing facility 

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

According to Obremski, Turns 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, 
Obremski says, and Thermal helped them 
meet the demand. "Since we needed to push 
more product through the dryer, we needed 
more pressure to increase the heat. Thermal 
really helped us out." 

Hassle-Free Program Heats Up 
Thermal's Hassle-Free HHting 

program, introduced last fall, is now in full 
swing. Approximately 25 buildings have 
been inspected to a.. and a lot of typical 
equipment problems have ban identified 
and corrected by ~·s~ Mm. 

Tha Husle-Free Hating~~ 
entittas~c~~toffee~ 

tioo of~ primary ~--~. 
lm:;~~ MS~ to~--~--. 

-~~.-auk~ 
--~, ~-~ftU~~~ 
~ 

According to Randy Howard, who heeds 
up tho tHm ~ T~ enargy ~ers 
conduciing the fme in~Uons. response to 
th4$ ~has beeft '1«'1 posit~. 

''Wtl'fe ban~ to ~ ~ 
~l~~Md ~)'~Ws 
for mMJ ot OW'~. After-
·~~& -~~~ 
-~~~to~~~ 

-~AC~klr-~. 
•'-1111 at~JJ!e ~ u•. 
~~"'A ._. 
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~. ~~~tomik~dlttrict 
~~ ~Mt ~ thl3 n lntmdu~ 
• r.-eln tMtmikn 

~~n~c<~Uy feMibl~ for 
boil• 

rate. which 
n~>lU~~~- with U\e natural gu, 
~out coats for building own•lll who 
Mve mad@ a capital invutment in a ooil• 
IY'tlllm but would prefer to rat urn to the 
~lability of district st~~t~m. The interruptible 
rate, hon~. benefits all customers 
because it allows us to spread our fixed 
costs among a grlltlter number of customers 
and will enable us to maintain stable prices 
- even in a rising energy cost market. 

District steam is alive and well in· downtown 
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 Hotel and the American 
Theater. We expect the list to grow and that 
all district steam users will reap the benefits 
of this growth strategy. 

We plan to continue going "beyond our line" 
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 Sizzle 
Stopper" and "Hassle-Free Heating" - to 
add extra va4ue to our product and help our 
customers adt~ iTkhimum benefits from 
district stum. We plan to conUnue ~ng 
"beyond our liM" Md intO OW' CU.~' 
buildings l.n W to ensure~ stum 
~l'M~t~huand~ 
energy~ in dow~ St. ~At thliJii 

~~. ~~ll-~:$-~­
~ 

3/IN!RGY M.t.NAGiRI NEW$ 

0\lr to our !'Mrltet ~nd 
In~~ CMitom• Mtvkl• hH MM 
anh~~ t~ leat by our 
IMO<:I&Ucm C&talylt OtweiOP· 
menl C&taly1t's acquiaition of 
the slum dhthlet1ln Philadelphia o~nd 
B03ton rtflect its d•p commitment lo maln­
hainlng dilstrlct steam u """economical and 
efficient tnltfgy alternative. 

We at Th•mlll appreciate your business 
and look forward to our continued usocl· 
ation. Our team of energy managers is 
committed 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. 

Victor Dilloway 

TRS Gets New 
General Manager 

Victor Dilloway has joined Thermal 
Resources of St. Louis as executive vice 
pi'O$ident~l manager, assuming o~l 
I'Mpon~biiity for the mmagement of stHm 
production, dis1ri0ution and marketing. 

omoway arrived in St. louis in June 
follow•n~ a 22-~ ~with San Diego 
Gas ,.w E~«mc Co. As Hnklf dnctor of 
~tric ~at S8n Guand 
E*~'"".e, q--!p.O~­
~~andmm~--~~ 
~~---and~ 
~-HeM _ _, 
a. 
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-~ toHinlt ~ndmy 
to(l&ll tl'llaeity hom.. 

!Mf1t~IIM\I exolted ~t the 
in downtown St. 

LCNit. In the lh«t tim. thlt I Mile been with 
TM~kl. OM thing h• ~f'I'IG very cleer­
\M empiOytil ~n oxtremely knowledgeable, 
~nthl.l$~tlc Md dedicated to making the 
stNm loop the most reliable and economical 
enetgy sourea in the downtown arGa. 

"I look forward to meating with many of 
you in the co~t~ing months. If there is ever 
~ny way I can be of service to you, please feel 
tree to contact me." 

Hassle-Free · 
(continued from paQe 2) 

the same problems, for example, missing 
insulation and broken control valves," he 
added. 

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

Thermal Resources of St. Louis lno:. 

I Ashley Mace 
St. Louis. MISSO\.Iri 63102 

~Mid he ha found tMt mMY 
W~t~ wet uoo• whctt I"" 
bulldlt1lft ~~Uiil~I'U ~ 

bU.tmtlm to """"'~·• 
oM ou1t~ rep~ a reducing ll&l~~e a 

of da~ tietoN our lna~lon 
b«~N he wu unaware thlt ~l'f'l'lella 
rupcntlble for ~lr and repi~CM~Mt of 
thlt pleee of equipment," hi uld. "If you 
~lilY doubt about who is rupontl"lle for 
mainten~nce of a piece of equipment In your 
building, be aure to cheek with us flmt." 

Haule-FrH Muting checkups will 
continue throughout the winter. If you have 
not yet signed up for this program, clip and 
return the coupon below or call Jackie 
Hughes, Thermal's customer service 
representative, to schedule your heating 
inspection. 

~----------------------~ I HASSLIE·FRIEIE HIEATINO CHECKUP 
I Count Melnl 
I 
I N~--------------------------1 
I 
I 
I TiH••----------------1 
! c~~~·---------------------1 
I Mdrns 
I 
I 
1 Cotv Stale 

I Busi,... 

I ~M·----------------
1 
I 
I 
I 
I Thennal Resources ot s: Louoscnc. 
1 t Aslliev Place 
I St. LOuiS. Mi$$0Un 63102 

I 
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~----------------------~ 
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The research for this st~dy was made possible through a contract fnm 
tho United Statts Department of Housi111 and Urban DcYel~,ment and AtiO!Uie 
National laboratory. However, data, policies, ;use positiens stated herein 
do not necessarily reflect the opinlo1u of t!l!e u.s. Oepanment of Housl111 
and Urban Denlo,ment, Arg1H111e !IMtiM"~al lakruory, or ef the Federal 
Gov-ernment. 
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St. louis 
Missouri 

Executive Summary 

The St. Louis district heatlna 
syuem hu been in operation slnco the 
early 1900's• Owned and operated by 
Union Elec:tric Company for the put 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 metropolitan area.) Bi-State owns 
the distribution lines and Thermal owns 
the Ashle·y Street Steam Plant (Ashley 
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, thll Ashley Plant 
generates 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 "f the early seventies, the dis­
trict heating system sold approximately 
2.5 million units of steam per yeu, a 
significant difference from the 800,000 
units of steam per year the system sells 
today. Equipped with boiltrs that lu.n 
been exclusively oil-fired since 1972, 
the system suffered a major lnss of 
customers as a result of the sharp rise 
In steam prices caused by tiu energy 
c:risls. The system is currently opent­
ln 1 at less than lnlf of its capacity. 
and Th«rmal and li-State llawe been ac:th­
ety marteUna tile system siau tlley hMt 
over u its aew ewfttrs ht 1!M4. They 
have been hn .. •ed ht neaotiat~otu wiU1 
tile c:ity over pAI!It f~ Ute denMpnte~t 
ctf a re•••'" r••••uy ~~t"*u tlll&t wou~d 
•teeiu ~-~~~ ,.d wun u •• 

enersy source for the district heating 
system. It Is anticipated that usln 1 
refuse as a fuel for the system's base 
load will continue to stabilize steam 
prices and thereby attract new customers 
to the s y stem. 

Along with stabilizing steam rates, 
resource recovery development will also 
provide a more environmentally sound 
alternative to landfillin g of the city's 
waste and disj)osal in its two incinera­
tors which are old and have been found to 
be in violation of federal air emission 
control 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 result of siting problems due to 
public; opposition. In 1977, Bi-State was 
approached by loc:al governments in the 
metropolitan area to c:unduct a feasibil­
ity study on the development of resource 
recovery as a solid waste management 
alternative. The study resulted in plans 
for a project that would have two primary 
objectives: (1) to provide a long-term 
solution to the city's waste disposal 
problem; ud (2) to provide the district 
heating system with a stable, cost­
effective, and reliable energy source. 

In Aucust lt82, li-State and the 
City of St. louis issued Request for 
Pre,eu! (RFP) ctocumeau fer the desi&n 
asul coastriitc:tiea ef a reuuuce recovery 
fuiUty. Bn the Si!'ria& of ltll, ether 
pr•esa! ••a~a&tiol!l aad rev*••· Vou~~Sas­

tewn Jill;•"~• t111c., •' v~n••lstewl!l, Ohio. 
ar&d hUti'IU,tioa~ ~edlllef'aters, h~c. of 
c~•us. G .. _.. wue t.tected as fw~ 
Mf "* Mti'~s fw the ~~u11ed 
~~~- ·-~~ e;d fw & - ~.--,.~-

R'JJ[[ ·~ 
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ftJ 'ff0) U~Uf&~l• t~ UOO 
'ffO, U~Clt \\ltli!J~~~~~ i!U!i!JUU all d t!!Je dtV 1t 

rt~~hl!•lu~~! vane (&~o~t Hl ,uu~u of 
~~~~ t~~~# '$~hi!M~ ~f \\ltUU IIIIIHU'&Ud 

•~t~hl U!~ St. l o~h &U&) 
t~~t ''@~~~~~~ UUIM hr th111 dhuict llutllll 
iJUIII!M. (ll,Ui Ut&IM In the Ulmmer 
mtlltih will h mulutod for uu with 

"burpti!UI ~Mile~u or uud to sneuu 
elli!Urh:ity f4H ule to Union l!:leurlc 
C11mpany. A she for the reuuru rucv­
ery fullity hu bun ueured on property 
locuu! nur the Ashlcy Plant. A wuu 
u&pply aarum111nt between the City and 
Thermal h upe~ud to b11 slsnod in the 
near futuro. 

Historical Background 

The St. leuh District Hutin s System 

The district heating system of St. 
louis currently sorvcs about 250 custom­
ers in the downtown area. Tho system had 
bun owned and operated by Union Electric 
Company for tho 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) to Thermal-­
for a total of $3 million. Thermal 
functions as an agent of Bi-State to 
operate and maintain the entire system. 

Originally constructed in 1904 for 
the St. Louis World's Fair, the Ashley 
Plant has been updated several times, 
most recently in the late 1940's when 
five new boilers were installed. The 
plant generues steam which is fed into 
more than 22 miles of in1ulated under­
ground plpins. Since 1972, the boilers 
have been exclusively oil-fired as a 
result of environmental laws passed in 
the late 1960's rectuiring the installa­
tion of new and costly pollution 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 only served to raise 
steam prices oven higher since fixed 
costs were spread among fewer customers. 
The system became less u~d leu profita­
ble as fuel costs eu;a!ued, customers 
continued to drop from tlile iystem, Utd 
buildilliS wl!!icl!l lull bun uuu~•eu were 
dell!llo!isi!Jed and nptaud by new biiUdinls 
that dil\ll lUI~ c!lloose ~o lii~~>t dhui~~ 

heatini• T~e n!lflllllbU ~ custoi!Nu en tlile 
S}'UIIM decU~sed ffoa a ,ealt of aboo~ m 

t!lle ~to l~ to tts ,,e~lt~~~ 

load of about 250 customers). This all 
contributed to Union Electric's willing­
ness to sell the system. It is antici­
pated that tho 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 
owners hip options for the district 
heating system which, at the time, was 
still owned by Union Electric: Company. 
The technical assistance team included 
representltives of Oak Ridge National 
Laboratory, u.s. Conference of Mayors, 
International District Heating Associa­
tion, Resource Development Associates, 
and the Carroll Easton Company. The team 
assiHed the city in a number of ways: 
(1) it helped in assessing appropriate 
private :;ector, third pa~ty takeover of 
the district heating system, as opposed 
to public ownership; (2) it provided city 
staff with information on the simulta-
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H'lilillllt ~~~n~·~~~u~tt ~af cihuiu hutlr.a uut 
rn•~n~ tu~nrw; u'ii ()) It hlp•d the 
~itt ~-~~•131 lu uln~tlt.utu, who wu• itA 
th '"Ml4tU ~~tf ct•n•t•piRI a tuuluu plan 
hr till• dhulet hnthta uuem. The 
lt~IIJRsC&I UdU&RU tum ha.S .t direct 
hdl .. un ~" tlu Director of htblh: 
UtiUthn,• duhioft •o vhlt !uropun 
uuems that lift It wute-to~ener n plants 
with dhtrln hntlna syuems. It aho 
hcl to a duhlon. by Mayor Vlnc:tnt 
Scheemehl of St. Louis to put ruourc:e 
reuur y and distrlc:t hntln 1 development 
Oft. the lht 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 
aru. The city's landfill is rapidly 
filling to capacity and the two incinera­
tors where most of the city 1s residential 
waste is disposed are old and obsolete 
and will r e q u ire e lt tens i v e capita I 
improvements to remain in operation. The 
City of St. Louis has recently lost a 
lawsuit with the u.s. En·,.ironmt-ntal 
Protection Agency over the incinen.tors 1 

failure to meet federal air emission 
standards and the ccurt hu ordHed 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 tci 
build facilities for collecting, classi­
fying and burning trash in large utility 
boilers. However, the project encoun­
tered siting problems due to public 
opposition. Moreover, in 1977 a state­
wide referendum whic:h prohibited utili­
ties from char &ins ratepayers for bui!c!­
lncs not yet on line prevenud Union 
Electric from ctur sin& its ratepayers fer 
the nuclear plant tlun uacter c:olutntc­
tion. This serioudy affuted Ute 
tttility 1s a~iiity to fiaaaue ~ resource 
rucne:ry ~noiect. Meallwheie. aei of the 
coUec:Uoas sites hail ~tet ~·•• nc:und, 
C!'l'IUUuc:t~• ceu.s had esc:•~ted, an~ 
esu~t~• .t h~•• ~trices l!tadl slewef; 
u~le• ~mu" ctuhtedl that tllle ~tr~t 

wu not viable ud abandoned plus to 
c:o1Hh1ue it. 

In 1t77 1 a hurln a wu held tlut 
authorlud ll~~hate to act u the rellon­
al plannlns body for coordlna'in& the 
Implementation of a wute-to-enerav 
project for the St. Louis metropolitan 
area. (Aithouah the East-West Gateway 
Coordlnatlnl Counc:il was the reslonal 
plannln 1 authority that would have other­
wise bun the rec:ognized body for uc:h a 
projec:t, 81-Sute wu preferred becauu 
of Its ability to Issue bonds for the 
proje.a). The local governments In the 
aru thus approac:hed BI-State to c:onduct 
a 1easlbillty study on the development of 
resource recovery as a solid waste manag­
ement alternative. The study determined 
the generation of refuse-flr~d steam for 
the downtown diHrlc:t heating system as 
the most promising alternative, and Bi­
State proc:eeded with plans to implement a 
resource recovery project for the c:ity of 
St. Louis. The project has two primary 
objectives: (1) to provide a long-term 
solution to the c:ity•s waste disposal 
problem; and (2) to provide the district 
heating system with a stable, cost­
effective, and reliable energy sourc:e. 

Bi-State's initial plans called for 
the construction of an 1800-2000 TPD 
waste-tc;-energy facility. However, the 
development of such a large system was 
rendered impn.ctical, partly by difficul­
ties encour.tered in securins the neces­
sary waste stream from the area on a 
lon c-term basis; moreover, the utility 
was c:learly not interested in entering 
into a lon &-term contract to purchase 
refuse-derived stea1n. Plans have since 
been altered and now call for the 
c:onstructicn of a facility that would 
proc:us 600 tons per day of refuu, which 
acceunts for all the resid.ential waste 
c:ollec:ted by the city ( rou 1hly 10 percent 
af the tot&! volume of waste l""'~aud 
whhin the St. la~ah metropolitan aru). 

Tille St. leuh prejeu it an eaample 
@I wil!at ~as ~eea catted "paraUe~ 6tevel­
®paelllt11 of reuuuce recovery and district 
ll«tina; tlut l•. t~e two have bee• 
*nk,eGI ._, ~ separate patlu. 
~~c ~•t ~ ~•4 tol•tlll•\l'· T~~~ ts .,.,. •• , ••• ,.,.., ~ •••• ,.* ~- ... , 
•~.. ~ ... •~etKt sh.fts t~e 
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"~"&' u~ ,uu~f. Whn Uu tulu~lul 
&Uilt•~~~ te~m •lshed St. l.o~~th In 

membu t"uutorlud tho 
'fOifllll ~\ Of the tlliOUfCII 
ruonry u nRiilln 1 a 45 on uale 
of U11e punl'lue ud rulnelop~ 
MIIIU of the llhUIU hUin I !YSUm wu l 

t. In U1e uuin& yuu, the distrlet 
-.utlna pnJut hu suaed ahud, while 
reu~ru '"o~rery de.~relopment hu encoun­
tered obuulu and slowed. If the two 
had ~een more c:louly tied toaether, St. 
luis mlsht not today hau an lndepen-

d•«Hh owoi«~d, uueuhlly operatlna 
dliltrlu 'lutlna syuem. 

Parallel deulopmtnt It not nec:es­
•ully the best c:hoiu In all uus where 
district huti11 1 and ruouru rec:overy 
are belna implemented, particularly where 
the district hutln' system Is to be the 
sole customer of the resourc:e rec:overy 
facility, and has no other source of 
rner&Y• But In muy c.ues this stratesy 
is likely to be advantageous and deserves 
c:areful conslderulon by the community. 

Development of a Refuse-Fired District Heating System 

Procurement 

In Ausust 1982, Bi-Sute Issued 
Request for Propou.l ( RFP) documents for 
the desisn and construction of a resource 
recovery facility. About 20 responses 
were received and evaluated and in the~ 

Sprins of 1983, International Incinera­
tors, Inc., 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 number of f!rms 
including: Alberici Construction Com­
pany; CH2M Hill as design engineers; and 
International Waste Energy Systems u the 
equipment vendor. A five <~cre site has 
been ·secured for the plant one And a half 
blocks from the Ashley Plant. 

Thermal has made a proposal to the 
city to build ud operate a 600 TPD 
waste-to-ener1v plant that would precess 
all of the city 1s residential waste, for 
u utimated tip pin 1 fee of $21 per ton, 
based on an anrnul approp:-iuion. Under 
the propose<! arrancement. Thermal would 
:usume full responsibility for financ:ina 
the project sc that the city wou14 ~tot 

1 Tllerm~; lltesourus ot St. lo•b is a 
u~thU.uy of Catalyst Eneray De'le~pment 
Corporu~oa. -~~ca. uc:eatly ~Ml' tecl vitll 
Tller~i Resl!lt~rc~u, ~t;f AllN41ka. tile parest 
c:o.pallly of Tlurmai RnMrces of St .. 
Lot~•s .. 

have to bear any financial risks, except 
that of any future changes in leclslation 
affecting resource recovery development. 
Thermal1s proposal includes the conver­
sion of the old inc:inerator sites into 
transfer stations, from where it would 
haul the city's waste to be landfilled 
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 
will be used to generate electricity for 
sale to Union Electric: Company at a price 
based on ;;avoided cost cf foBil fuel­
senerated electricity (the current eHi~ 

mate of avoided cost is approximately two 
cents per kilowatt hour). Th~ Mayor•s 
staff ·has asrted to the terms of 
Thermal1s proposed waste supply acreement 
and it is expeued to be sisned within a 
few months. 

Finuc::ns 

Financia 1 for the estimated $60 
million up~tal costs of tile planned 
rese1u-C:e uc:overy fac:Uity will proceed, 
baud en a ion1 term c:o1Uract ~etweea the 
Cit1 and llleraa~. (ht accorduu:e with 
state ~lUtitllltkt•a~ prewbhuu. tile 10-
ye&r ~nuact T~ew~i ~~ efferhsa the 
Ch:y ~~ ~ r•~.aire Ute C~ty te male an 
~nc:Md~~at pr~se • paw fer waste 
llbp:aal tni' mfl 0 t~UP .ty~S H.J&tktn 
- t>&J .._til h •••"•t te &iUhia3 
ap:•r~r~ ., t-• Burl~ of A~!lkrtii!WUt~ .. 
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li-S,ltfl ,S$1U t4) i\UU IIHhUtrl&l 
,._.,uuu~e-ty'e t~uuuh wh~u ~ebt untlu 
~~tm '' U~Utlt ~)' UUIHIU IIIJUUttd 
h'~ ''' uie et uum to the district 
iMI&dlll twstem ud eluulclty to Union 
I'4Hltrhr•• u w~tU u an annual tlppln& 
fee, th<U wiU h llhU sed to the city for 
waue dhponl unlou provided by the 
retoii!Ut ruoYtrY pl&ru. Wluther or not 
t.o1ut fiet&uln 1 will &c;tually be the 
method of flnanc:lna uud to eonr the 
c:&pltttl c:osu of the project probilbly 
will depend laraely on the outeome of tax 
reform leaisluion that is now before 
Consrus. This !eaislation c.ould deny an 
array of t&x benefits to resource reeov­
ery projects In vol vln 1 private seetor 
participation. Thermal has indicated its 
willlnaness to finance the project 
privately if necessury. 

Marlcetlns the District Heating System 

Overall plans of Bi-State and 
Thermal call for the upgrading of the 
district heating system and expansion of 
sales to utilize the system1s excess 
capacity in order to help support the 
high capital costs of a resource recovery 
facility. The system is currently 
operating at less than half of its 
capacity--with five boilers, ~ach operat­
ing at a rate of 300,000 pounds per hour 
(or a total of 1.5 million pounds per 
hour), and an averaze peak load of 
600,000 pounds pt.r hour. The addition of 
three refuse-fired boilers, each operat­
Ing It a rate of 82,000 pounds per hour, 
will re:;ult in the system having almost 
three times the -:apacity of what is 
currently bein 1 ser red durin & J:le&k load. 
There is, therefore, plenty of excess 
capacity for new customers and Thermal 

·and Bi-State ha.Yt been active!.y marlcetinc 
the system since they took over u its 
naw owners in 1984. Most recent custom­
ers include a hotel and an ilutou marku 
complex, both of which ha•n just recently 
completed construction. 

Four of the the St. louis Houshtr 
Alliltl,ority!s publi~ IUHUhtl co.pieliU• 
co.-prisiftt a tetaS of &p~rcuh•ately S.Me 
••iu. are b~n1 ser~csly ~enshfere411 u 
pote~tttae cus~eu ~ ti!le SJ'St~ .. T•• 
SJUe~s ~~.- U&IU·U~n ~n<es &t!'e 
whilll~n & ~ml I'M' twe of u~e~a! -..s-1 

pnluU. Connutln 1 these apartment 
complexes to the dhtrlca hu.tln 1 system 
would preclude the 11eed to retrofit the 
old boiler systems of each complex, 
ruultlns in uvinss In capital expendl­
turu and In malnunan<r:e costs. BI-State 
and Thermal wou.d, In turn, benefic from 
the addition of a new customer, tesultln& 
In a subsuntlal Increase In load to 
further utllllze the district heatin 1 
system's excess capacity. The St. Louis 

. Housln& Authority hu expressed enthus­
iasm at the possibility of conneetln& to 
the system. Thermal hu authorized a 
feasibility study for the expansion of 
the steam system to serve the housing 
eomplexes. Completion of the study Is 
expected at the end of April 1986. 

Legal Issues 

There are legal issues whi(;h must be 
resolved regarding contractual commit­
ments the city can make to the planned 
waste-to-energy facility. These issues 
arise from two provisions of the Missouri 
Constitution. 

The first !HOvrsron 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 in the 
financin 1 of the project. 

The second provision is one which 
prohibits the City from becomin 1 indebted 
for more than a current fiscal year's 
appropriuions, limiting the City to 
commit only the current year's tax , 
nve:uus. This debt limitation means 
that tt.e Clty cannot ~~take an uncoil1dition­
al pro.aise to pay for waste disposal 
ser¥ices tlu-oualuuat Ute term of any rona 
term C:')lltr&ct. Ratller than having to 
neaotiue a COI!H!'"Ict feu waste dhetonl 
nrvices w~th U1e Chy OA an a1uuul 
ltu!s. Ttter-.~ bas addressed this const!­
t~t~a~ puvisMa !ly offer in 1 t!U C!ty a 
"a-wrm ~~~Ur&u ~illat dees ~tot rec;~th"e 
•• City \e -.ru &II ••c••ctttio~~t•f ,remise 
• p~y .. T~ c•y*$ Matadea • pay few 
<INSM ~$PM~ ~cer•M•s wee~l\f ~- l8lt .. ct 
• ~~~ ~ .,,,..rW;dee ., u~e Snw.f of 

~- .. 
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Conclusions 
Benefhs of a Wasfe..to-Energy/Distrid Heating SyStem 

lhnh~IIU1te1U of a refu u-flnd dh­
tri~Wt ~eath'l syatem cut provide a city 
wltl4 .a uabie. c:ou-ofhctive enet s y 
rueuce while simultaneously provldlna a 
wbltle, pncUul alternative method of 
solitt wasu dlsponl that sianlflc:antly 
reduces the wolume of municipal solid 
wash~ to be landfilled. The wuu-to­
eneray and district hutln 1 projects In 
St. Louis uc an exc:ellont illustration 
of this point. 

The selection of secure and stable 
eneray markets in a key factor in imple­
mentation of resource recovery projects. 
A district heating system provides a 
lone-term, multi-customer use for the 
energy from a resource recovery plant, 
thus precluding the possibility of losing 
an entire energy marlce~t if a single 
customer closes or moves. The clos'4 
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 tystem 
requires effective man<&gement to coor din­
ate the various activities in valved in 
project development, a commitment from 
all participants, an a strong political 
leado:r ship. 

Economic Benefits 

Centrally-aenerated sttam derived 
from refuu incineration offers the 
ad vanu.ce of suol~ enu IY pric.u. In 
comparison to oil, &as, and electrl~ity 

costs, which ha~·• been increuinc u 
inflation rues or areater, municipal 
solid waste is a fuel that un be secured 
with a long-term couractt.ul comntftmeat 
which serves to su!llmze the !trice of 
steam. The rise In stu.m ,rices wlticllt 
occurred lucdy u a ruuh of Ute oU 
and au uisis of t'-e urtw 1t,.• 
co~~tUUune~ siaatf~(r;a~t~t~J to a ms ef 
llhtrh:t ~ut~•l c11n~n. T~e •se ., 
.. re ua~~ ref~s.-arhe11 ne._ •• 

thus serve the interests of BI-State and 
Thermal In their J:lans for expandin& the 
St. Louis district heatln 1 system, u 
well as those of present and future 
customers on the steam loop. Decreased 
reliance on more expensive Imported 
fossil fuels will also serve the national 
aoals of lncrusina the use of alterna­
tive domestic eneray resources as oil and 
gas become more scarc;e and costly to 
Import. 

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

Community and Economic Development 
lmpact 

The potential of refuse-fired dis­
trict heatinc systems to stimulate 
community and economic arowth should be a 
major eonsideration when planning for 
resource recovery development. The use 
of refuse-derived thermal eneray fer 
dhtric:t lt.eatin& n.:ttworks can be particu­
l:arly beneficial to a community. Steam 
from a waue-to-enersy plant can provide 
C:1lmmunities with ut ine:apenshe, rei­
i&ltle source of e~aer1y for hs lteatinJ 
~'<tech. Tlte &vaUaltUity of refuse­
l•rhed ti!IUIJ ua titus ,,. • .,hie an 
iac:lutthe for lt~~tsh•essef. te eapaad er 
re*alle hne aa area serYecl ' ' district 
uat~•l· A •urtct eteatha1 syuem 
~tre•i11es & --a-term~ mu~tie!lste.-r liiSe * r.t~ue-&ed e.er IY. 1••• prededi•l 
~~ "Uftt~J' -' ~~'•I ee MWe 
tntlt~IJ .-tt" if & C!U~ .... 
• .-eas.. ~"' St.. e use h 
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AIIII.EY I'OWfA l'I.ANT 
f'I.U. LOAOING ANO AUJ.ILIAAY 

UHDEIIGAOUNO PIPE SYSTEM 

is the possibility of adding 
housing to the district heating 
which would benefit both the 
authority 
system. 

and the 'district 

Environmental Benefits 

public 
system, 
housing 
heating 

The use of solid waste for district 
heating networks provides a reliable, 
cost-effective energy source .tnd makes 
valuable use of a resource that has, in 
the put, bun regarded u little more 
than a nuiunce to be buried. Landfil­
llng refuse has resulted in serious 
probltms due to increasing shortages of 
suitable land for landfi!h, coupled with 
Increasing volum<!s of wuu to be dispos­
ed. Groundwater contamination from 

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 alternative method 
of ~olid waste disposal; although lind­
fi II s are s t iII necessary for the dis p o s­
al of unpro.:eBible waste and ash residue 
from resource recovery plants, waste-to­
energy facilities can very significantly 
reduce the volumes of waste to be 
Ian dfille d. 

District heating systems ilso aid in 
reduction of air pollution. Whether the 
source of energy is refuse or fossil 
fuel, the boilers will have extensive air 
po:l1.11tion .:ontrol equipment, and will 
~>roduce fewer emissions thar. many 
smaller, individual boilers. 
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APPENDIX A 
Project Summary 

Project History 

1104 A'Mey Stum Generuins: Plant constructed for St. Louis World's Fair 

1t40~s Ashley Plant most nee ntly up daud--fl ve new boilers Installed 

1949 tU-St&te Development Aaency created by states of Missouri and Illinois to 
c:oordln&te implementation of resional development proiects In the St. 
Louis metropolitan area 

1972 Boilers begin to bt exclusively oil-fired due to new environmental laws of 
the late sixties requiring costly pollution control equipment for coal­
fired plants 

1974 Union Electric. Company proposes to build facilities to collect il.nd 
classify refuse and burn it in large utility boilers 

1977 Union Electric Company abandons waste-to-energy project 

1977 Bi-State approached by local governments of St. Louis metropolitan area to 
conduct feasibility study for resource recovery development 

1982 

1982 

1983 

1984 

1985 

1986 

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

(September) u.,~. 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 simultaneous 
development of •·esource recovery and the district heating project. 

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

(December) Union Electric Comp1ny sells district heating system to Bi­
State and Ashley plant to Thermal Resources of St. Louis, Inc:. 

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

(Marcn) Mayor 1t staff aar•es to terms in wute supply &areeme!1! proposed 
hy Therm&l. 



!:hvelopment Aaonc;y (distribution lines); and Thermal Resources 
, Inc. (Ashley Plant) 

Thermal Resources of St. Louis, Inc. 

Cus:omers: 250 

Current anraae pule load: 600,000 lbs./hour of steam 

Distribution lines: 22 miles 

Boilers: S oil-fired boilers, each rated at 300,000 lbs./hour 

PROPOSED RESOURCE RECOVERY PROJECT 

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

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

Estimated capital costs: $60 million 

I Estimated tipping fee: $21/ton 

I 
Design Capacity: 600 TPD (initial phase), expand1ble to 1200 
T P D total capacity 

Technology: Mass burning 

I Steam Customer: St. Louis District Heatin& System 

AntlciP,ated Steam Flow to Steam Ct1stomer: 34C,OOO lbs./hour 

I Electricity Customer: Unicn Eltctric Company 

I 
I 
I 
I 
I 
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- -«Y fJOWttr & Light Cornparoy 
... -~-13~ - ------,.llffillllly~Jt ·lherrnal Stearn kates 

~ONE llEBUT'fAL 
Sc•urce: Catalyst Thermal Ertflrgy L:c•rp. 

------------------------------
lYtCl•Jdirog Gross Heceipts fax 

Noro-
f£xcludir•; €:irotUii fai!ll 

"'ecMr Contract contract Interruptible 
Horoth rate rate t•ate 

Nor,-

--------------------------------------------- Year· Moroth 
Contract corJtrll!lct 

----------------------------------~~~~~~~---~~~--
rate rate 

errull't Die ,..,. 
Uec $1 c.·::~·::~ $13.64 

1':184 Uec $11. 6"i:J $1Z.Z8 

,,. 
Jar, $13.01 $13.64 

1~85 Jars $11.'1! •12.za ·~ f'eb $13.01 $13.66 
198:5 Feb $11.11 $12.2'9 

... Mar $13. 01 $13.66 
1~85 Mar $11."11 $12.~ 

f+pl"' ·~~~- oo:: $13.66 
1985 Hpr $11. 72 $12.2'9 

M«ty .13.()2 $1~.68 
1 ':185 May $11. '/2 •t2 • .:u 

... .lur, $i3.02. $1.~. 68 
1'31:i5 Jun $11. '12 $12.31 

... Jed •u. 02 $13.68 
1 ':18e.i Jul $11.'1;!. $12.31 -~ ........ $13.02 $13.68 
1985 Aug $11. '12 $12 •• 11 

hp •u. 02 $13.68 
1985 Sep $11. '12 $12.31 

... ~t $13.02 $13.68 
1':.185 Oct $11. '12 •12. :u 

... Nov ··~-0~ $13.69 
1 ':185 Nov •11. ns $12.32 

~ $13.04 $13.70 
1':185 Uec $11. 14 $12.33 

... ... ,., $13.04 $13. '1(1 
1 ':386 Jaro $11.74 $12.33 

-~ feb $1.4.08 $13. i'3 
1'386 Feb $11. '17 $12.36 

.... ~r $13. (J'/ $13.'/2. 
1986 Mar $11. '/6 $12.35 

.... ~ $13. O'i:l $13. '14 
1'386 Apr $11. 78 $12.37 

... M«ty $13. 10 $13."/6 
!'~86 May S11. ·;-~ $1c.38 

... J4An $1J. O'il $1.'i. '11t 
1'386 Juro $11. 78 $12.37 

IM:I Jul •u. ao $1~. '?6 
1986 J'ul $11. '19 $12.38 

.... ~. $1J.O'i:l $13. 74 
1'386 Aug $11. '18 $12.37 

.... hp $13. ()~ $1~. '14 
1986 Sep $11. "18 $12. 3"1 

... 
~- $1J. 10 $13. '16 $1.34 

1':186 Oct $11.79 $12.38 $6.61 

. ., ,.., 
$1J;. J(J $13. '16 $1. 1'1 

1':186 Nov $11."1~ $12.38 $6.4~ 

O.t~ $13. l(J $13.'16 $1.30 
1':186 Oec $11.81 $12.40 $6.51 

Jar, $13. 19 $13.84 $'/.3(1 
198"1 Jaro $11. 8"/ $12.46 $6.~7 

.. eb $1J. HI $13.84 $1. 2.8 
1'38'1 Feb $11.87 $12.46 $6.5:5 

IM1 M«tr $13. 1'~ $13.84 
198'/ M.ar $11. 8'1 $12.46 

r~~;t.e 

Schedule 5-l 




