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-. PREFACE 

This report was prepared for EG&G Idaho by 
CH2M Hill on Subcontract No. K1538, Modifica- 
tion 1, under the Department of Energy’s Outreach 
Program. It is now b e i i  reissued without modifica- 

tion as an EG&G Formal report in order to make it 
available to others that may be interested in this 
geothermal application. 
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Idaho Elks Rehabilitation Hospital, Inc. 
204 Fort Place 
Boise, Idaho 83702 

on: M r .  Richard L. Williams 

Gentlemen: 

Subject: Potential Geothermal Energy Applica 
Elks Rehabilitation Hospital 

- GENERAL I 

We are pleased to submit this letter report whic 
several potential applications of geothermal ene 
Idaho Elks Rehabilitation Eospital. The objectives of this 
investigation were to provide a brief backgjround or? the 
resource and distribution system to determine which hospital 
heating systems should be considered f o r  potential geother- 
mal retrofit, and to address technica d economic 
feasibili 

GEOTHERMAL RESOURCE BACKGROUXD 

There is an extensive history of e 
energy in Boise. gins in the 1890s with the 
development of two eduction wells near the 
Penitentiary, now Boise Warn Springs Water 
District CBWSWD). T is a special political sub- 
division of the Stst the State Legislature. 
The systexc has continuously provided hot water for-space 
heating since the 1890s. 
reliable data concerning prod tivity of the resource w e l l s ,  

. 

rience with geothermal 

This long-term history provides 

r viability of u g this resou e for space heating, end 
source of energy for con 

More recently, a-number of other resource assessment pro- 
jects heve been completed, Segiming in 7 9 7 5 ,  the Eaergy 

of Energy1 fuzded. 

- .  

- . Research and Devel ent Aeministraticn zow t h e  DepartTent 
xploration that was 

Boise Office 
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managed by Idaho National Engineering Laboratory (INEL) with d 

work performed by Aerojet Nuclear Company and BSU, in co- 
operation with BWSWD. This project focused on the Military 
Reserve Park (also known as the Boise Barracks Property). 
The project entailed the drilling of two slim holes, two 
exploratory wells, and geophysical mapping of the resource. 
These exploratory wells established the presence of hot 
water at depths from 600 to 1,300 feet, Additional work 
included defining the surface geology associated with pro- 
ductive resource areas, gathering geophysical data, identi- 
fying other resource areas of high potential, and establish- 
ing parameters of well productivity. 

The Department of Energy (DdE) and project geologists have 
interpreted the data to indicate the presence of a "very 
large" geothermal resource, This resource could be used to 
heat the Idaho E l k s  Rehabilitation Hospital, the St. Luke's 
Hospital Complex, the downtown Central Business District, 
the Veterens Administration Hospital, the Federal Building, 
and several schools, churches, and residential neighborhoods. 

GEOTHERMAL DISTRIBUTION SYSTEM 

A reliable geothermal water distribution system for Boise 
should be a reality in the near future. The DOE recently 
accepted a cost  share proposal by the City of Boise and the 
BWSWD, 
to a $4.9 million maximum. A $726,000 contract has been 
signed between Boise City and DOE for the first phase of 
this project. 

DOE has agreed in principle to fund the project up 
I 

The long-term soal of the Boise geothermal project is to 
implement a complete geothermal space heating utility which 
will provide service to residential, comerciaL, and insti- 
tutional customers in the area. 
should supply 170*F water in quantities sufficient to pro- 
vide space heating through heat exchangers to existin 
commercial and institutional buildings and new home 
construction . 

The geothermal source 

t 

current project is expected to include refurbishing the 
ting wells and transmission i n s  currently operated by 

s 

.v the BWSWD. It is expected that vera1 new production wells 
will be developed  for^ the City and BWSWD. 

Approximately 2 miles of new, transmission 
diameter from 12  to 18 inches, will be bu 

of-way. The geothemal hot  water will 
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- 
through the transmission mains to 

ary uses could supplied in later phases (i.e., for  agri- 
culture, recre on, and horticulture). 

If current planning schedules are met, well refurbishment 

in the Idaho Elks Rehabilitation Hos 

various buildings 
%* which will utilize the energy. S a1 cascading or second- 

ne design for  the BWSWD system will Se completed ’ 

980. Pipeline construction by BWSWD with service 

ah0 Elks Rehabilitation 
eothermal water. 

DESCRIPTION O F  PRESENT HEATING SYSmMS 

Presently, two 6 ower (BHP), natural gas- 
*- ctional, hot water generators (boilers) Boiler Room,, produce 170°F water.’ The 

s to four zones of space 
uted through the hospital 

eaters, and one hydrother- 
ones of space heating pump h room cabinet convectors, , 

, room cabinet unit heaters, room 
cabinet unit ventilators, and 
central air supply units. The 
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imately 165OF entering one side of the heat exch 
eat the existing space and hydrotherapy heating water 

to approximately 160°F leaving the other side of the heat 
exchanger (see Figure 1 1 .  

To retain the existing hot water boilers as a backup for the 
geothermal system, the plate heat exchanger would be in-. 
stalled in the existing space and hydrotherapy heating water 

the existing hot water boilers. 
heating would come from the geothermal source. On extremely 
cold days, it might be necessary to divert the flow through 
the existing hot water boilers to boost the space and hydro- 
therapy heating water temperature from 160*F to approxi- 
mately f80°F. 

in series with the existing hot water boil 
A three-way control valve would normally 

In this mode, all of the 

'I 

There are several distinct advantages to this scheme: 

w The existing space and hy6rotherapy heating water 
piping loops essentially, remain ifitact. 

The existing hot water boilers can serve to boost 
the space and hydrotherapy heating water tempera-. 
ture, as well as act as a 100 percent stzndby. 

The system controls require no major modifications. 

t 

I 

Domestic Hot Water Heating 

The proposed geothermal system for domestic hot water heat- 
ing would use a second plate-t,. w e  water-to-water heat ex- changer in series with the first plate-type heat exchanger. 
Geothermal water at approximately 140°F leavins the first - 
heat exchanger and entering the second heat exchanger will 
heat the domestic cold water supply to approximately 130OF. 

F water would then enter the existing combination 
r heat exchanger-storage tank where it can be u t i -  

lized at its present temperature or boosted to a higher 
temperature by the existing spzc 
first plate-type heat exchanger 
water boilers [see Figure 1 ) .  

The advantages to 

ystern, usi35 the 
existing hot 

5 scheme are: 

The existing dones ater heating water 
piping loops essencial a i n  intact. 

1 



e l l  as act 

a 

system and another  

cons t ruc t ion ,  these systems 
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Heated walkways, kept clear of uce 3 
hazards, especially to persons irs and others 
with walking disabilities. 

ESTIMXTED PRELIMINARY PROJECT COSTS AND BENEFITS 

Potential Cost Savings 

In the existing hospital, nearly a l l  of the domestic ho 
water heating and 100 percent of the hydrotherapy 
and space heating hot water is provided by natural ga 
hot water boilers. In 1978,  approximately 50,000 
natural gas were cons 

ed 1980 addi hospital building will 
e hospital f loor  area. This report is assuming the 
nsumption fo r  natural gas will double with the 

proximately $14,000.  

completion of t he  planned 1980 hospital addition 
geothermal water retrofit is sized for  the exist 
and the plaaned 1980 addition. 

Of the annual cost of $28,000 (2 x 4,000)  for natural gas, 
an estimated $16,480 c2 x $8,240) is required for space 
heating. The remaining $11,520 (2  x $5 ,760)  is fo r  domestic 
and hydrotherapy hot water heating. 

Potential energy cost savings exist because of the lower 
cost of geothermal energy in comparison with other energy 
sources, 'such as natural gas. If the average temperature 
drop between the geothermal supply and the spent geothermal 
water were SOOF, the unit of geothermal energy would be 
approximately $0 .16  per therm*. 
averaged $0.28 per therm. 

.. v 

Natural gas costs in 1978 
I However, heating with natural gas 
, is only 80 percent efficient, which means that for every 

10 therms of natural gas used, only 8 therms of heating was 
.) 

I 

I 
I provided. Therefore, the effective cost for gas is ev 

I other words, the g 
I much heat per dollar: 2 . 1  x 

higher-approximately $0.34 per therm of usable ene 
I 

, 

+ 
*@ne therm = 700,O 
Cost of geothem 
fset as per tne State of IdahoJBWSWD contract. 
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s 

k valves, and controls. 
were complied using c 
experience in similar retrofit situations, the cost figur 
presented herein should be used for budgetary purposes on 
During subsequent phases of the 
cal and economic data may become 

Since the estimates for -the retrofit 
sory information in conjmction with 

st estimate. 

SUMMARY OF ESTIMATGD COSTS 

Distribution System and Piping 
Plate Heat Exchangers and Pumps 

Administration and Engineering 
25 Percent Construction Contingency 

$1 6 , 800 
18,000 

Valves, Controls, and Instrumentation 9,000 

~ 

~ 

TOTAL ESTIMATED COST $60,800 

ECONOMIC FEASIBILITY v 

I In terms of 1978 energy costs, an estimated annual cost savings of $11,730 is attractive compared to an estimated 
I 

I 

roject cost of approximately $60,800. 
~ 

l 
I is probable that the cost of natural gas will increase at 

a rate greater than the 7 percent indicated above. 
mountain Gas indicates that they expect the cost of natural 
gas to increase at a rate at least equal to the national 
inflation rate. A preliminary-economic analysis f o r  the 
Boise Geothermal System has been completed and is presently 
being reviewed. The tentative results of that stud 
cate that $0.16 per t h e m  for  the cost of geotherma 
is a reasonable estimate for a publically-owned geothermal 
system in Boise. 
considerable ana 
before a final r 

A preliminary de 
aoise Geothermal 
This report is s 
the economics 

Inter- 
I 

V 

I I 
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FIGURE 1 

GEOTHERMAL 
WATER RETROFIT 
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