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August 11, 1972

Mr. Benjamin F. Wake

Director

State Department of Health and
Environmental Sciences

Helena, MT 59601

Dear Mr. Wake:

Enclosed are completed pages 1, 2 and 3 of our application
for a Construction Permit for our Colstrip Project. Please re-
pPlace pages 1 and 2 of the two copies of our application you
already have with the two sets of three pages enclosed with
this letter.

Should you require any additional information for this
application, we assume you will let us know as soon as possible.

Very truly yours,

[ Fodlpzz A

T = -
4{4’; "f: ,_r{/"/( 7 :"/ 4 / /J—'fr-?ﬂ_;
R.”J. Labrie t
Asst. Chief Engineer

DTB/mje
Enclosures
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LPPLICATION INFORMATION - .
1. PERMIT TO BE ISSUED TO (Busincas licenge name of corporation, company, individ-
us: owner ov governmenal agency that is to operate Lhe equipment}: :
THE I"")“QT'T‘A_ % POWER COMPANY and PUSET SOUND POWER & LIGHT COMZARY .

2. MLILIZG ADDRESS: p ; . s e gl F s \
v Hrnter o 40 EF'aqt Broadway Butte, MT 53701 (Montana Poyar)

. urth Beligvue, wZ\ 93002 (?urret\
rcs. ity o1 Commuitit one
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‘[li:;‘;a 5 TO BE QPERATED!
1/2 mile east Colstrip, MT 59323
Styecl City or Community Zone
g
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3. ADDRESES AT WHICH THE EQU
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k. Ti0%: Corporation - LnarezupD Tndividual Owner "I ]
_ . — v ™
Cov """‘1“,‘"7'\!: 2l hesney [ i
3. LNDRAL JATURE OF BUSINESS:

Tlectric and Gas Public Utility (Montana); Electric Utility (Puget)
6. EDQUIFPHENT DESCR

Electric Power Generating Plant N

7« ESTIVATED COST OF ._,\IL"I"' h ""l‘ GR OF ALTERATION: Air Pollution Contyol Eguipment
1 7 :'_;158, 00,000 425,000,003
5 zb

afle Ecuipment
. FPRESENT STATUS OF ROUIPMENT {Check end complete appliceble items):
Eetimated Estimated
: = Starting Date GCompletion Date
| Gonetructicn or insteilation not started - N e
X Constrvcrion or installstion partiy completed September 1868%  July 127C
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armit # 533111470
NOTICE OF RuCETPT L i '
or A
REOUEST FOR:  CONSTRUGTION PERMIT, SUEDIVISION PrRuy, WATER DISCHARGE PRRTT,
VARIANCE, £rC,

AN APPLICATION 7dm AQT) Construction L Permis PP AT HAS BEEY RECETIVED oy
(Type of Permity

August 14, 1972 —— TROM TUE Montana Zower Company ang _"utet_Sound Power -& Lieht _ FOR

(Date) (Yame of Ters son)
ngqunUgIIQﬁlﬁﬁi@&ﬁ&ﬁ@ﬁ& ______ cememeo___ OF Electric Powgz_ggperatln"
: (Others) (Deqcrﬂntlon of Facilltv)
Flant AT Colstrip, Montana

———— -_.-.-__.—_.__—-.-__._--—.-__.-—__,__

(Locatinn)

e e e

e e e i e e

T e e e

THE LATEST DATE FOR BOARD ACTION 1]

—— e e ———

THE LAST DAY oF THE 90 DAY REVIEW PERIOD IS _11/14/72

T T e i i s i

oAt

Bureau Chiaf i
Routing of Notice: 2

Toltz () “tloyd S Dr. Anderson  ( '
Sloulin ( ) Carmody ( ) Board { «)
Willems (o Make T News Media ( !

— :
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E G, 1§ this couipmant nad 2 previous wriften permit, give name of corporelion,
! B oF 3 1 ouney thet eperated this eovipment and stete previous
vowne FERMIT
. bk 7 HUBE R
0, re of Teoponzible wmember o firm: late of Application:
ile * print naaz wauE J. A. McElwain
title * : ; :

f b iy Executive Vice Presideht The ‘Montana

Lo At i e 106 —542
i ey prOGE 1o, (406) 723 542 Power Company

“List only wost vecent Fermit Number, )

... The following are éttachments.tc'this

ITEM

‘Shest
Sheet
Sheet
Sheet

=S

. EQUIPMENT LOCATION DRAWING

Location of property and
Location 'of khuildings on
Location of eguipment on
Layout of egquipment.

Iz DESCRIPTION OF EQUIPMENT

III. DESCRIPTION OF PROCESS

V. QPERATiNs SCHEDULE

application:

adjacent ownerships. :
the property. :
the property. :

L
V. PROCESS WEIGHT o [
VI. FUELS AND BURNERS USED T e
VII. FLOW DIAGRAM [
VIII. DRAWINGS OF EOUIPMENT
Sheet 1 Emission™Control System.
Shest 2 through 7 FEguipmznt Location. -
Sheet 8 Design Data.

Gignature pages for Puget Sound Power & Light Company attached.
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ioug written permit, give name of corporation,
¢r thet operabed this equlpment end state previous

i : . . PERMIT
HAYE ROWE : WUMBERY

10, Signature of reeponsible member of firm:

A, 4. /é/MfJf

Date of Application:

iie Tﬁfﬁ?T;?fﬁﬁiff?f WAME _D. H, Knight Puget Sound
anu(”ilCA“f Sl TiTLE Vice Pres.-Power Supply Power & Light
of person signing : )
hin sraiiestion. PHONE NO. _454-6363 Company

“Liot only mozt _gg-éent Peyii Humber. ; . g

The follewing are attachments to this application:

ITEM I. EQUIPMENT LOCATION DRAWING

Sheét 1 Location of property .and adjacent cwnerships
iz .Sheet 2 Location of buildings con the propartiy. : :
= : Sheet 3 Location of equipment on the praoparty.
< Sheet 4 Layout of equipment. ; -} g

ITEY II. DESCRIPTION OF EQUIPMENT
ITEM IIT. DESCRIPTION OF PROCESS
ITEM IV. OPERATING SCHEDULE i, e

ITEM V. PROCESS WEIGHT

s o s s i gt e | Hlmaia @ e e dia b mi

ITEM VI. FUELS AND BURNERS USED
ITEM VII. FLOW DIAGRAM | T
ITEM VIIT. DRAWINGS OF EOUIDMENT

| shest T Beission Conteol System.

Sheet 2 through.7 Eguipment Location.
Sheet B Design Data. : :
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ITEM

IT. DESCRIPTION OF EQUIPMENT

General Plant Descriptions:

Type: Pulverized Cozl-fired Steam-Electric Power Plant.

Size: Two units, each approximately 350 MW.

Major Eguipment Description (one of each item per unit):

NOTE:

A.

Steam Generator

Make : Ccombustion Engineering

Type & CCRR

Size : 2,520,000 lbs/hr steam generating unit

Model: Combustion Engineering Contract No. 4270

Turbine Generator

Make : General Electric
Type : TC 2F

Sige : 333 MW

Model: G.E. S.0. X539 (Unit one)
G.E. S5.0. X628 (Unit two)

Cooling Towers

Make : Ecodyne Corp. (Fluor Cooling Products Co.)
Type : Wet, crossflow, induced draft cooling tower
Size : 117,200 GPM inlet water flow per unit
Model: Ecodyne Job No. E 70-128268 (Unit one)
Ecodyne Job No. E 70-1296¢% (Unit two)

Gas Scrubbing System

Make : Pending

Type : Venturi with wet alkali chemical system
Size : 1,600,000 CFM

Model: Pending

This equipment will be guaraniteed to limit particulate
emissions to .018 grains per actual cubic foot and to
limit sulfur oxide emissions to 1.0 1lbs per million Btu
input over the entire operating range of the power plant.

Exh. RJR-31
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Boiler Exit Gases will be directed to the scrubber
mainfold through two ducts. The total flow pexr un
and properties of gases are as follows:

it

Control
Load
Boiler load 20% 56% 100%
Flow rate, thousands of actual ¢fm 378 772 1,430
Temperzture of gasecs entering
scrubbers °F 19¢ 236 251
Pressure -at scrubber inlet, in. H?0 -3" -6" -14"

The gases contzin 6.1% moisture by weight at 100% load.

S0, Removal Requirement. At any boiler load, the S0,
concentration in the scrubbed gas shall not exceed one
pound per millicn Btu of heat released in the furnace.

Particulate Removal Reguirement at any boiler load, the
particulate concentration in the scrubbed gas shall not
exceed 0.018 grains per actual cubic foot at the scrubber
reheater cutlet.

Water is available for the process as follows:
7 P

Coocling Tower

Blowdown

Quantity available, gpm per unit 400-650
AZnalysisg:

Total hardness, ppm as CaCoj 1761

Calcium, ppm as CaCoj 1112

Magnesiun, ppm as CaCoj 642
Alkalinity, M ppm as CaCoq =
Alkalinity, p ppm as CaCog -
Chloride, ppm, as Cl 73

Phosphate, ppm

Exh. RJR-31
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Sodium, ppm as Na 460
Silica, ppm as 510, 158

Nitrate, ppm _ -

Sulfate, ppm as 504 2520

Bicarbonate, ppm as HCO4 38

pH 7.3+0.2
Electiic Motor List Numher hp
I.D. Fan Motoxr 4 3,800 hp ea
Venturi Recirculation Pump Motorx 6 (2 spare) 270 hp ea
Effluent Holding Tank Pump Motor 2 (1 spare). E,hp ea
Settling Pond Overflow Pump Mctor 2 (1 spare) 20 hp ea
Feed Tank Pump Motor 2 (1 spare) 20 hp ea
Agitétor for Recircuiafion Tank Motox 4 'Qorhp ez
Agitator for Feed Tank Motor 1 - 20 hp ea
Agitater for Slurry Effluent Tanﬁ Motor 1 15 hp ea
Venturi Vériable Throat Operator Motor 4 3 hp ez
2. STEAM GENERATOR

Design Operating Conditions:

Maximum continuous evaporation,

1lbs/hr 2,520,000

Mast. press. drop through reheater

at 2,130,000 lbs/hr R.H. flow,

psig 27

Tempzrature at superheater outlet,

°F 1,005

Temperature at reheater outlet, °F 1,005

Exh. RJR-31
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Air temperature entering air heater,

NE

Exit gas temperature uncorrected,

“F

Exit gas temperaturs corrected, °F

Reheater Design Pressure, psig

Performance Data:

Total Evaporation,
1bs/hr

Thfottle steam,
1bs/hr

Superheater outlet
press. psia

Superheater outlet
temperature, °F

Auxiliary steam,
1bs/hr (not through
superheater)

Reheater flow, lbs/hr

Reheater inlet
pressure, psia

Reheater inlet temp.,
=]
¥

Reheater outlet temp.,

°F

Final Fesdwater temp.,
°F

100

300

281

710
Predicted
Temperature Performance Maximum
Control Guarantee Continuous

Load Load Load
1,365,000 2,520,000 2,520,000
1,300,000 2,400,000 2,482,000
2,440 2,610 2,897
1,005 1,005 965
65,000 120,000 38,000
1,160,000 2,130,000 2,180,000
341 613 637
566 617 647
1,005 1,005 1,005
429 420 492
Exh. RJR-31
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ITEM ITITI. DESCRIPTION OF PRCCESS

Coal of approximately 1.5 inch lump size is transported
to the plant storage site. It is mechanically conveyved into
the plant and fed to coal pulverizers which reduce it in size
from 1.5 inches to a size such that 70% of the coal will pass
threcuegh a 200 mesh sieve. The pulverized coal is then used
as combustion fuel for a steam generator. 7The ccal is fed
into the steam generator through fuel nozzles, which are lo~
cated a2t the four corners of a furnace. The coal is mixed with
air in the furnace and ignited. The combustion process gives
off emergy in the form of heat which is transferred through the
furnace walls to water which is converted to sgteam at 2,400 ihs
pPer sg in. and 1,000°F. The steam iz piped to a turbine which
exitracts snergy by reducing the steam toc a low pressuvre and
temperature. The energy is used to rotate the shaft of an
electric generator whose cutput is delivered to an electric
transmission system exterior to the plant.

The low pressure steam exhausted from the turbine is re-
ceave cted to water by cooling in a condenser, and then returned
to the steam generator for reuse. The cooling is accomplished
by supplying water at a lower temperature than the steam to the
tube =ide cof a shell and tube heat exchanger (condenser). The
cooling water absorbs the hesat of the condensing steam through
the tube walls and is pumped to a cooling tower where it is ex-
posed in the form of droplets to a flow of atmosgheric air. The
zir evaporates some of the water ceusing the balance to be cocled
so that it can be returned to the condenser for reuse. Fresh
water to replace the amount that is evaporated is supplied to the
cooling tower from an outside source.

In the steam generator, the unused portions of the combustion
air and the gaseous products of combustion are combined, and alcng
with any suspended fly ash from the burned coal, are conveyed to
a flue gas scrubbing system installed for emission contrcl. ! This
is a full stream scrubber systew that will simultaneously remove
fly ash and sulfur dioxide. The removal ig accomplished by scrub-
bing the fiue gas with an alkaline solution of water and calcium
carbonate, which is generally availablie from the fly ash. If the
alkalinity of the ash variss to a point where additional alkalinity
must be added, it is obtained by the addition of soda ash (Na;C03)
or lim= (Ca0O). The gaseocus sulfur dioxide will react with the
calcium carbonate to form sclid calcium or sodium salts. At the
same time, the mechanical acticn of the scrubber traw= fly ash
particles in the water dropiets. Recirculation within the scrubbher
svstem makes the alkzlinity in ths ash available for the process.
The used scrubber =olution, nswly formed salts, and trapped f£i

It
il

o

7
o

3
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ash are piped to an zacgh pond where the solids settls out. The
pond water is then recirculated back to ths scrubbsr in a closed
loop system from which no water is discharged tc any natural
bodies. This emission control system is guaranteed to limit the
sulfur oxide emissions to 1.0 1lb SO/million Btu and the fly ash
enissions to .018 grains per actual cubic f£t, at any operationzl
lcad of the power plant..

The coal charged into the process will have the following
average composition:

Moisturs 23.87%
Fixed Carbon 38.895
Volatile Matter 28.59
Ash B.59
100.00%
Sulfur 0.77% (included above)
Heating Value 8,843 Btu/1lb

At full loadé, 385,500 1bs per hour of this fuval will be burned

in each unit corresponding to 3,410 million Btu per hour »f heat
relez je psr unit. The corresponding sulfur oxide productio:n wcould
be 5,650 1bs per hr S0; or 1.658 1bs 503 per million Btu input.
The fly ash production would be 26,492 ibs per hr, since 20% of
the total input of 33,114 1lbs per hr will become attached to the
furnace walls and removed as boiler slag while the balance leaves
the furnzce as fly ash. This corresponds to 7.77 lbs of fly ash
per million Btu. N

The guarantees on the emission control systems are equivalent
to 29.5% particuvlate removal and 39.7% 503 removal, which will limit
particulate emissions to 0.039 1bs per million Btu input and sulfur
oxide emissions to 1.0 1lbs per million Btu input.

For additional detail on guantities flowing throughout the
process see ITtem VII.

Exh. RJR-31
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ITEM IV. OPERATING SCHEDULE

The equipment will normally be operated twentv-Tfour hours

per day, seven days per week, at outputs theat will vary from 25%
to 100% in accordance with customer demand.

Exh. RJR-31
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ITEM V. PROCESS WEIGHT

Materials charged into process, per unit.

1l. Fuel

Coal —~ 385,500 1bs pexr hr

2. Air
Combustion - 3,035,000 lbs
Lezakage - 282,000 1bs

Scrubber Reheat - 598,000 1ibs

Total - 3,841,000 lbs
3. Water
Make-up to cooling tower -~ 3,863

NQTE: For additional detail on process flows, see Item VII.

per
pex
per
per

gpm

hr
hr
hr
hr
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ITEM VI. FUELS AND BURNERS USED

Y., Fuoak

' Type : Coal, Subbituminous C
Firing Rate: 385,500 1lks/hr per unit

NOTE: For additional detail on composition; see Item III.

2. Burners

Mzke Combustion Enginesering
Model No number zssigned
Size : 22 inch diameter
Type TT (Tilting Tangential)
Number 20 (4 each for five pulverizers,
One pulverizer is a spare.)
- Capacity Range: 6,024 1bs/hr minimum
24,084 lbs/hr maximum

ne an »

NOTE: Each pulverizer feeds four nozzles. The minimum firing
rate is one pulverizer in service at 24,096 lbs per hr.
The maximum allowable firing rate is four pulverizers in
service at 385,500 l1lbs per hr.

Exh. RJR-31
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ITEM VIIT. DRAWINGS COF EQUIPMENT
(Sheet B Design Data)
1. EMISSION CONTROL SYSTEM

Boiler Fuel is Colstrip mine coal with thes following
annual average analysis (as received basis).

Proximate Analysis:

Moisture - 23.87%
Volatile Matter 28.59%
Fixed Carbon 38.95%
Ash 8.59%

- 100.00%
Heating Value 82,843 Btu/1b

Ultimate Analysis:

Hvdrogen 3.43%
Carbon 51.88%
Nitrogen 0.76%
Oxygen 10.70%
Sulfur 0.77%
Ash 8.50%
Moisture 23.87%

100.00%

Ash in the Coal. The ash contained in the coal has
the following estimated chemical analysis: Sulfur

trioxide-free)
510 41.60%
Al203 22.42%
TiO2 0.79%
Fe03 5.44%
Cal 21.920%
MgO 4,95%
Naz0 0.31%
K20 0.13%
P305 0.41%

(Balzance Unidentified)

Exh. RJR-31
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Summary Statistics

Electric Generation - Two General Electric turbine generator
units
Capacity - 350 MW each - 700 MW Total (Nominal)

Steam Generation - Two Combustion Engineering units
Capacity - 2,520,000 #/hr steam each - max.
Size - 206 ft. high, 160 ft. wide, 238 ft. long (Approx.)

Flue Gas Scrubber - Two Venturi type
Capacity - 1,600,000 cfm @ 2939F

Cooling Tower - Two wet crossflow induced draft type
Size - 65 ft. high x 48 ft. wide x 252 ft. long (Approx.)

from Yellowtail Dam, Yellowstone River or
Tongue River

Water Supply

Quantity - 8000 gpm max,,
- 4000 acre ft. annually
Discharge - All water will be recycled to the maximum extent

possible.
- Nene will be released from the plant site.

Eleu‘ric Transmission - Two additional 230 kV lines : i1l be
required to connect this generation to
the M.P. Co. integrated system at Billings.

Coal Supply - from Western Energy Company mine adjacent to
the plant site.
Quantity = 3 million tons annually - max.
- would require mining about 60-70 acres of land.
Delivery - by conveyor belt system

Total Est. Cost - §183 million including $25 million of air
pollution control equipment

Employment - Plant construction - 800 + men (at peak)
Plant operation =~ Unit 1 - 44 men
- Unit 2 - 19 men add'l

Mining operation - 55 men
Total permanent workers 118 men

Colstrip - Town expansion is being planned by The Ken R. White
Company of Denver, land use planners and designers,
for Western Energy Company.

September 1972
Exh. RJR-31
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