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HEATING FACILITIES 

Blue Mountain Comnunity College 
Pendleton , Oregon 

The fo l lowing study i s  the r e s u l t  o f  a request t o  the Geo-Heat Center 
f o r  Technical Asistat ice.  

- I n  t rodu c t i on 

t o t a l l i n g  about 193,000 square f e e t  i n  area. Four of these bui ld ings are 
heated using ho-; watel- c i r c u l a t i n g  systems, and t h e ' f i f t h  by a low pressure 
steam system. "he b o i l e r s  f o r  each o f  the systems are natura l  gas f i red.  
Annual costs fo-  natu'"a7 gas amounted t o  about $63,000 i n  1979, up almost 
14% from the p r i o r  year. 
fue'l cost. 
which should reduce the amount o f  f ue l  used. 
f u l  a g r i c u l t u r a l  we l l  was d r i l l e d  adjacent t o  the campus. 
hour t e s t  t h i s  wel l  produced 780 gal lons'per minute o f  65OF water. The 
Cencer has been asked t o  determine i f  t h i s  water can be used t o  heat the 
campus. 

- Summary o f  Conc'l usions 

r e a d i l y  avai Iab'le and proven equipment. 

i s  an 82% reduc:;ion i n  the annual usage forecast a f t e r  implementation of 
recomnendations made as a r e s u l t  o f  the energy audi t .  The f i r s t  year value 
o f  the natural  qas saved i s  $49,200. This savings, less operating costs, 
when appl ied wi.;h escalat ion consideration over a per iod o f  twenty years, 
ind'cates t h a t  il c a p i t a l  investment o f  $367,500 can be j u s t i f i e d .  This 
assumes the p ro jec t  would be f in  ced w i th  8% tax-free bonds. 

i d e n t i f i e d ,  and major items estimated. ' However, an o v e r a l l  estimate o f  the 
cap i ta l  cost was no t  mde. 
the economic feas'lli-biiity o f  

- Descript ion o f  -;he Heat Pump System 

u t i l i z i n g  heat imnps t o  ex t rac t  heat from the wel l  water, then supplying a 
c i r c u l a t i n g  water stream a t  an elevated temperature t h a t  i s  compatible with 

Blue Mountain Coinmunity College campus consists o f  f i v e  major bu i ld ings 

School o f f i c i a l s  are concerned about t h i s  increasing 

During March of 1980, a success- 
An energy a u d i t  by a consul t ing f i r m  has resul ted i n  recomnendations 

During a twelve 

Heating the  campus u t i l i z i n g  a heat pump system i s  possible using 

Annual energy saving i n  natura l  gas w i l l  amount t o  98,400 therms. This 

A system design was developed, new equipment sized, needed modif icat ions 

herefore, a conclusion cannot be made as t o  

Figure 1, Flow Diagram of the Heating System, shows the basic p lan f o r .  



. space heating equipment. Each o f  the major bui ldings i s  equipped with a heat . 
pump, with the exception o f  the Health-Education Building which i s  supplied by 
the heat pump located i n  McCrae A c t i v i t y  Center 
are shown on Ta)le 1, Heat Pump Duty. This study i s  based on Westinghouse 

Referring 50 Figure 1, the production well  i s  600 feet  deep and f u l l y  
cased as shown. Tests on the ex is t ing  agr icu l tura l  well  indicate that  the 
req i i red  719 gallons per minute i s  avai lable from 600 feet. .A deep wel l  
turbine pump wi th  variable speed dr ive w i l l  require a 100 horsepower e l e c t r i c  
motw t o  make t i e  l i f t  and develop the del ivery pressure required by the 
system. A pumping water level  o f  450 fee t ,  and in jec t ion  water leve l  o f  
150 feet, i s  ant ic ipated a t  design f low conditions, The w e l l  water i s  pumped 
para l le l  througi  the evaporators o f  the four indiv idual  heat pumps, then t o  
the in jec t ion  w.11 where the in jec t ion  temperature o f  the water i s  53.6"F. 
FigJre 2 shows the rout ing and s i t e  o f  the buried w e l l  water system. Uninsula- 
ted PVC pipe i s  used d t h  both supply and return l ines  buried i n  the same trench 
as indicated i n  Figure 2. 
design flow, an j  there i s  very l i t t l e  chance tha t  e i ther  l i n e  w i l l  freeze i f  
a flow i s  maintained. 

Detai ls on the heat pumps 

"Templifier" hea; pumps. 

Heat loss t o  the return l i n e  i s  less than 1°F a t  

Again re fe r r i ng  to  Figure 1, heat pump condenser water a t  130°F circu- 
l a t e s  through t i e  space heating equipment. A t  McCrea, a p la te heat exchanger 
isolates t h i s  c i rcu la t ing  water from the hot water that  i s  used f o r  potable 
purposes, and hx t t ing  the swimming pool. A makeup stream of cold domestic 
water i s needed. 

Table 2, &thod of Heat Ut i l i za t ion ,  tabulates the manner i n  which the 
heating i s  acconplished i n  the f i v e  buildings. 
c a l x l a t e d  tha t  38.5% of the t o t a l  duty i s  accomplished by tiew extended 
surface heat t r m s f e r  equipment. This i s  necessitated by the lower tempera- 
ture avai lable from the heat pumps as compared t o  the ex is t ing bo i l e r  f a c i l i -  
t ies.  A more d'ztai led explanation of the equipment required t o  do the heating 
job i s  contained i n  the Appendix. 

Energy Balance 

Krushek Consulting Engineers, Inc. Table 3, 1978 Annual Energy Usage Summary, 
tabulates the m t u r a l  gas and e l e c t r i c i t y  used by each building. It should be 
noted tha t  the 2 l e c t r i c i t y  used i s  reported as " o i l  required t o  produce". A 
conversion of 11,600 BTU/KWH i s  used rather than the normal conversion factor 
of 3,413 BTU/KWY. This re f lects  the gross ine f f i c iency  o f  present day 
e lec t r i ca l  power plants where 70% o f  the avai lable energy i s  wasted. Table 4, 

, i s  s imi lar  t o  Table 3, but re f l ec ts  the 
ndations made as a resu l t  o f  the energy 

r ted  as "oil required t o  produce". Table 
compares the energy usage i f  the college 

tem, t o  the energy used by the college 
a f t e r  i ns ta l l a t i on  o f  the heat pump system. The "exist ing system" port ion 
of t h i s  table i s  developed d i r e c t l y  from Table 4. However, e lec t r i ca l  usage 
i s  reported "as purchased", and does not r e f l e c t  the ine f f i c iency  o f  power 
plants. That r i g h t  hand column o f  Table 5 shows tha t  t o t a l  energy consumption 
w i l l  drop from 18.75 b i l l i o n  BTU/YR t o  11.53 b i l l i o n  BTUIYR, a savings of 7.22 
b i l l i o n  BTU/YR. 

From t h i s  table i t  can be 

The basis for the ener ce i s  an energy audi t  conducted by Keith 
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Heat pump cut ies as reported i n  Table 1 were developed from the "proposed 
system'' port ion o f  Table 5. 

Capital and Operating Costs 

An overal l  estimate o f  the capi ta l  cost was - not made. The supplier 
An indicates tha t  the four Westinghouse heat pumps would cost $200,000. 

alternate, which was riot investigated, would use a s ingle Moded TPE 100 
"Tenpl i f ier"  a t  a cost o f  $146,000. This $60,000 savinqs i n  the equipment 
cost. might j u s t -  f y  t h i s  al ternat ive.  

t o t z l s  768,000 t:WH per year. 
year a t  the startup. 

of capi ta l  investment, and insurance costs t o  be 0.46% o f  capi ta l  investment. 

Heat pump compressor e l e c t r i c i t y  and pumping e l e c t r i c i t y ,  from Table 5, 
A t  $0.024 per KWH t h i s  amounts t o  $18,432 per 

Based on previous studies, the maintenance cost i s  expected t o  be 4.14% 

The annual savings i n  natural gas purchase, from Table 5, i s  expected t o  f 
be 98,400 therm; per year. A t  $0.50 per therm t h i s  amounts t o  $42,200 per 
year a t  startup 

- Ecoriomi c Anal ysiz  

annual cost was projected through the year 2000 a t  the fo l lowing i n f l a t i o n  
rates : 

The currenl; annual cost o f  natural gas was established as $49,200. This 

1981 -1 984 7.6% 
1 985- 1 989 8.4% 
1990-1 994 10.3% 
1995-2000 10.6% 

Heat pump 3peration and pumping costs were estimated t o  be $18,432 per 
These costs were projected through the year 2000 a t  the fo l lowing year. 

i n f l a t i o n  rates: 

1981 - 1988 8.9% 
1989-2000 8.62 

Operation m d  raintenance costs were estimated t c  be 4.14% o f  the capi ta l  
investment and these costs were projected a t  an i n f l a t i o n  rate o f  7% per annum 
through the year 2000, which i s  a the assuwd economic i n f l a t i on  ra te  .. 

Insurance costs #ere estimat 0 be 046% of the capi ta l  investment and 
wer3 projected t o  increase 2 t  2% per annum over the ZO-year project  l i f e .  

- 3 -  
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Using these figures, the following table o f  projected cash flow was 
compi 1 ed: 

It was assitmed tha t  the college would finance the project w i t h  an 8% 
ax-free bond, i a tu r i t i g  i n  20 years. 
ou'd afford t o  spend $367,590 for  the project. Although the system appears 

Based on these calculations, the college 

t o  be marginally feas.ible, i t  should be understood t h a t  a l l  inf la t ion rates  
used were ultra-consei-vative and any actual increase i n  the cost o f  natural gas 
beyond our projmtions would make the project much more feasible. 
l ikely tha t  the systerrl will last  much longer t h a n  20 years and the annual 
savings during i ;h i s  extended l i f e  will be i n  excess of $150,000 per year. 

I t  is a l so  
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BLUE MOUNTA I N COMMUN I TY COLLEGE 
20-YEAR PROJECTION OF COSTS 

AND BENEFITS 

20-Year Geothermal Geothermal Geothermal 20- Year Debt 
Projected System $'.-** r a l G 3  Syste?? P r Q j  pc+ec( '+rv i r-p V n  11io 

cos t  E I e c t  r i ca I Maintenance 1 nsurance Cash Annua I a t  
Natural Gas cos t  cost cos t  Flow cos t  8% 

52939. 20072. 16279. 1724. 
2 1858. 17419. 1758. 56962. 

61291. 230c4. L VVdV. 

65949. 25922. 19943. t 829. 
71489. 28230. 21339. I 866. 
77494. 30742. 22832. 1303. 
84004. 33478. 24431. 1941. 
9 1060. 36458. 26141. 1980. 
98709. 39593. 27971. 2020. 

108876. 42998. 29929. 2060. 
I2009 I . 32024. 2101. 
132460. 50712. 34265. 2 143. 
146104. 55073. 36664. 2 186. 
161 152. 59810. 39231. 2230. 
I 78235. 64953. 41977. 2275. 
197128. . 70539. 4491 5. 2320. 
2 18023. 76606. 48059. 2367. 
241 134. 83194. 5 1423. 2414. 
266694. 90349. 55023. 2462. 
294963. 981 19. 58875. 251 I. 

I - 7 ) A l  
6 I 4 d .  

I bC70 

14862. 29400. - 13460. 
15925. 29400. - I  1551. 
!73!55;. -- 30 Ann. . - -  - 9799. 
18254. 29400. - 8192. - 6360. 20054. 29400. 
220! 5. 2 O N ! O .  - 4657. 
24 152. 29400. . - 3061. 
26480. 29400. - 1577. - 137. 29124. 29400. 
33888. 29400. 2078. 

45338, 29400. 6329. 
52 179. 29400. 8375. 
5988 I. 29400. 10377. 
69028. 29400. I 2492. 
7935 I. 29400. 14580. 
90990. 29400. 16648. 

104101. 29400. 18693. 
118858. 29400. 20728. 

39268. 29400. 4232. * 

135457. 396900. - 56092. 

. TOTAL 
I O  I6269 

TOTA L - 351. 







+
-
 

-It 

J h
r

.
 

c
 

n 
1

8
1

 I 

IJ
; 

-I 
- 

:
 e! IJ - w J
 

c
 

e t bl 
_I- 
- 



. .-.
.. 

. I
-
.
 

I
 -.. 

- 

"-
 

0
 

'
C

 
p

i 
E 

G m
,

 6
 

P
"

 
r
 . 

W
 2 

Ip
 

P G c r 

-+
--

 
I 

i
 

-4
 

i i I i i ! I I I 1 i i ! I I I ! t ! i I i 1 ! i i I j I I 





!
,

 
I 

t
 

(P
 

6' P 

d I' 
a

3
 

d
W

 
.

-
 

L 

A
 

2
1

 
0

 

IC 3 b! 

d
 

n
 

3
 



. I 
-- 

I 
*

.
 

L
J
 



i 

! 

7. 

3 .  

4 .  

5 .  

6. 

7. 

8 .  
9. 
\ 0 %  

\ '  . 



40.4 
49.L 
130 

120 

\ 8 8 5  
3.88 
z 

\ 4-92 
\ 

II 

U 
.OB 

5, S 
3 5 3  

4.30 
*290% 

I 
+290 3 

Q1bQ 



! 

! 

I 

! 

i 





, .. 

d 





f 

, 




	DISCLAIMERS.pdf
	SUMMARY
	LISTOFTABLES
	LISTOFFIGURES
	GLOSSARY
	FACILITY DESCRIPTION
	VITRIFICATION CELL
	EQUIPMENT
	UTILITIES MATERIALS AND WASTES

	SITING
	OP ERAT IONS
	MA I N TEN AN C E
	REFERENCES
	High-Level Liquid Waste Vitrification Flowsheet
	Canister Operating Time Cycle

	Zone Classifications
	Liquid Waste
	Personnel Exposure Categories
	NWVF Areas and Associated Functions
	Process Equipment
	Legend for Figures 5 Through
	Essential Material Requirements
	Nuclear Waste Vitrification Faciltiy Waste Generation
	Allocated Facility Staffing Requirements
	Source of High-Level Waste in the Fuel Cycle
	High-Level Liquid Waste Vitrification Flow Diagram
	High-Level ‚daste Vitrification Cell Plan View
	High-Level Waste Vitrification Cell Elevation View
	Calciner Feed Tank
	Calciner
	Melter
	Frit Feeder
	Calciner Condensate Tank
	Decontamination Solution Tank
	Canister Storage Rack
	Cell AirFilters

	Welding and Inspection Stations
	Calciner Condenser


	Calciner Scrubber-Separator
	Off-Gas Demister
	I and Ru Sorber Feed Heaters
	Calciner Feed Tank
	Cal ci ner
	Me1 ter
	Frit Feeder
	Calciner Condensate Tank
	Decontamination Solution Tank
	Canister Storage Rack
	Cell Air Filters
	lrlelding and Inspection Stations
	Calciner Condenser
	Cal ciner Scrubber-Separator
	Off-Gas Demister
	I and Ru Sorber Feed Heaters
	Ruthenium Sorber
	Pre- and HEPA Off-Gas Filters
	Iodine Sorber
	NOx Destructor
	Off -Gas Cool er
	Process Operators
	Radiation Monitors
	Supervisors
	Others
	(P1 ant Forces
	Craft Workers
	P1 anners and Supervisors
	Others
	Process Engineers
	Faci 1 i ty Engineers
	Safety
	Technicians
	Others (Including Analytical )
	Others
	Totals: Nonexempt
	Exempt
	Supervisors









