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DISCLAIMER 

This report was prepared as an account of work sponsored by the 
United States Government. Neitl~r the United States nor the 
United States Department of Energy, n0r any of their employees, 
make. any warranty, express or ~pl~ed, or assume~ any legal 
liability or responslbllity:for~he accuracy, completeness, or 
usefulness of any information,-oapparatus, product, or process 
disclosed, or represents that its use would not infringe 
privately owned rights. •Reference hereto to any specific 
commercial product, process, or service by trade nam e , mark, 
manufacturer, or otherwise, does no•t necessarily cons~i tute or 
imply its endorsement, recommendation, or favoring '~', by the 
United States GDvernment or any a~ency ~hereof. The views.and 
opinions of authors expressed herein do not necessarily state 
or reflect those of the United States Government or any agency 
thereof. 

.: ~ PATENT STATUS 
.,:~ 

This technical report is being transmitted in advance of DOE 
patent clearance and no further dissemination or publication 
,shall be made of the report without prior approval of the DOE 
Patent.Counsel. #-- ' 

TECHNICAL STATUS 

This technical report is being transmitted in advance of DOE 
review and no further dissemination or publication shall be made 
of the report without prior approval of the DOE Project/Program 
Manager. 
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1.0 I~TRODUCTION:AND SUMMARY 

1.1 Introduction 

Mountain Fuel Resources, Inc., a subsidiary of Mountain 
Fuel Supply Company, Salt Lake City, Utah, is under contract 
with the U. S. Department of Energy for a program to design, 
construct and operate a high-rate:, entrained flow coal gasifi- 
cation process development unit (PDU}. The objective of the 
program is to develop equipment components for gasification of 
coal to form a clean, intermediate-Btu fuel gas or a synthesis 
gas that may be converted to methyl alcohol, gasoline, syn- 
thetic natural gas or many other desirable products. Ford, 
Bacon & Davis Utah, Inc., is the principal subcontractor on the 
program, and will be largely responsibl~ for design, construc- 
tion and operation of the PDU. 

The ~esign of the coal gasification PDU is based on 
earlier DOE-supported work at the Eyring Research Institute, 
Provo, Utah. Pulverized coal is fed to an entrained flow 
reactor ~here it is gasified bY reaction with steam and oxygen. 
The ash i~% the coal is removed as an inert-slag and t~e product 
gas may be cleaned to remove sulfur-containing compounds :and 
carbon dioxide to yield• a clean fuel gas with a heating value 
near 300 Btu/s~andard cubic foot:. 

, • ~ . 

The PDU' is to be located adjacent to a brick plant 
operated by Interstate Brick Company in West Jordan, Utah. 
Interst~.te Brick is also a subsidiary of Mountain Fuel Supp!y 
Company. Because of the developmental nature of the program, 
the PDU will contain only those components and features neces- 
sary to develop the gasifier and to •operate it safely. The PDU 
wi~ll be operated intermittently, with test durations ranging 
from a few hours up to a maximum of four weeks. •During later 
tests, the gas will be used in firing the brick kilns in the 
brick plant. 

o. 

A low-sulfur, Utah bituminous coal will be used for most 
of the testing. Near the end of the planned effort, several 
tests up to 100 hours each will be made with alternate coals: 
a high-sulfur bituminous coal, a low-sulfur subbituminous coal, 
a lignite, and a coal char or residue. 

1.2 Summary • 

Work on equipment specifications was continued. The 
Gasifier Radiant Heat Exchanger Transition Pipe and Superheater 
Design Subcontract to Deutsche Babcock was approved in 
September. The Site Work Subcontract was approved and the work 
began in late September. The Site Pencing Subcontract was 
awarded and work is scheduled to start in October. Permits 

-1- 
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were obtained from the Utah Air 'ConServation Committee and the 
Utah Water P o l l u t i o n ~ . . C o n t r o l ! C o ~ i t t e e  f o r  t h e  c o n s t r u c t i o n  o f .  
the PDU in West Joffdan, Utah. An equipment list (Attachment A) 
and a detailed project schedule (Attachment B) were prepared. 
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2.'0 SITE PLAN AND SITE p RE~A~.IATION 
: • • . .~,. ;:" . . 

The fol l"o.wing s e c t i o n s  d e s c r i b e  a l l  a c t i v i t i e s  r e l a t e d  t o  
initiation of~:~he site •work during this quarter. 

~; :2.1 Site Plan and Specifications 

• i The followi~g site drawings were compl~ed by FB&DU and 
~ approved by MFR: " ' 

Drawin~ No. 

D-369-C-002 

D-369-C-001 
B-369-C-001 

• ' : °. 

Title 

• ii Site Preparat~0n, Plans & Sections 
II Plot Plan ~" .... : 
i: R e c y c l e  Wate r  Pump Sump 

These drawings were ~ssuedfor £!onstruction on September 24, 
1981. Figure 1 shows the plot plan. 

~ The site preparation specification, SP-369-C-102~ was 
completed by FB&DU and approved by )~R during this reporting 
period. This specification was issued for construction on 
September 30, 1981. The specification outlined the requirement 
of ~he site work including the following: 

I; 

i o General grading of the site 
~: o Construction of the waste water pond 

o Construction of the: recycle pump sump ~ 
o Installation of all culverts 

i, o construction of accessroads 

2.2 Soil Testin~ and Le~al Survey 

During the previous quarter, Chen and Associates was 
awarded a contract to perform the required soil testing per 
FB&DU specification, 

The report was completed and submitted to FB&DU and MFR 
for review and inc:lusion•into the Earthwork Subcontract. The 
report summarized the results of the field tests and outlined 
the requirement for "the construction of the ponds as well as 
the footing and foundations of the buildings. 

A legal survey of the property was performed by Aposhian 
Consulting during this quarter. The survey work included a 
legal survey of the property as well as permanent concrete " 
~markers of the four corners of the property. 

-3- 
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2.3 Site Preparation Subcontract 

The Site Work Subcontract package (369-S-015} was com- 
pleted by FB&DU and approved by MFR during this period. The 
package was issued for quotes on August 14, 1981. A prebid 
meeting was held with all bidders on August 20, 1981. The 
package was awarded to Clegg Construction on September 22, 
1981, after receiving approval from DOE. 

The actual site work began• on September 24, 1981, and 
continued through the end of this reporting period. It is 
anticipated that the site work will be completed by the middle 
of the next quarter. 

Clegg Construction was selected as the contractor for the 
site work package. Their bid met all the requirements of FB&DU 
specifications and they were the lowest bidder. FB&DU had 
worked with Clegg on similar projects and qualifies them for 
this work as well. 

2.4 Site Fencin 9 
I, 

The Perimeter Chainlink Fencing and Access Gates (3 total) 
Subcontract was awarded to Acme Fencing Company. The actual 
fencing construction is scheduled to begin in early October. 

,g 

I% 

i 

.." ........ •, . . . . . .  
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3.0 CONSTRUCTION PERMITS 

3.1 State of Utah 

In the previous~quarterly report, it was reported that 
application for permits for construction of the PDU was 
submitted to the Utah Department of Health, Division of 
Environmental Health. The Notice of Intent was submitted on 
March 27, 1981. 

On July 17, 1981, the Utah Air Conservation Committee 
approved the request to construct the PDU facility:and granted 
an experimental variance for the project. The variance and 
restrictions are shown in the letter from the Executive 
Secretary of the Utah Air Conservation Committee dated August 
6, 1981 (Attachment C). On August 28, 1981, the Department of 
Water Pollution also granted a permit for construction of the 
PDU in West Jordan, Utah (Attachment D). The only other permit 
which will be required from the State of Utah prior to the 
operation of the unit is the solid waste disposal. It is 
anticipated that the request for this permit will be issued 
during the next period. ~ 

3.2 West Jordan City 

During the previous reporting period, the City of west 
Jordan was notified of Mountain Fuel Resources' intention to 
construct the PDU in West Jordan, Utah. 

We were asked to supply design information and drawings to 
the City Planner and the City Engineer in order to secure the 
required building permits. It was also required that all 
applicable fees and dues be paid prior to issuance of the 
building permits. 

On September 22, 1981, the City of West Jordan issued a 
site development construction permit allowing the initiation of 
the site work pending the fina!ization of all permitting 
requirements before placement of any concrete. 

It is anticipated that all required permits from the City 
of West Jordan Will be secured during the next reporting 
period. ~ 

-° 

b 
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4.0 GASIFIER DESIGN iii: /t 
• I 

4.1 Reaction Chamber - The dimensions of the gasification 
reaction ChambeE have been selected such that the mass flow of 
coal thr0ugh th~ reactor will be less than 2150 pounds per hour 
per square foot of reactor cross section and 993 pounds per 
hour per cubic foot of reactor vol:.une when the coal feed rate 
is ~3000 pounds per hour. The basic dimensions of the reaction 
chamber are as indicated in Figure 2. Detailed design of the 
feed injectors and the refractory liner is underway. 

4,2 HighTemperature Hea.tExchanger - Specifications were 
prepare@: for the designand fabrication of a high temperature 
radiant heat exchanger to cool the gasification reactor ~ffluent 
from 2850°F to a maximum outlet of 1600°F, This exchanger 
would have a capacity for transferring approximatel':y 3.8 million 
BTU per hour from the hot reaction products and raising steam 
with the recovered heat. 

Negotiations are underway with Deutsche Babcock Anlagen 
Aktiengesellschaft, Oberhausen, West Germany, the parent 
organization of Ford, Bacon & Davis, for the design of this 
heat exchanger as well as the downstream convective exchangers 
and superheaters 

A preliminary assembly diagram of the high temperature 
heat exchanger is presented in Figure 3. The exchanger is to 
consist of a cylindrical "water-wall" 30 inches in diameter 
and approximately• 13 feet in length. Detailed design of this 
exchanger is to.be completed during the next quarter. 

*% "L 
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v " " .... Attachment C (Page i of 2) 

s=o..~..~=,~..,~--"- ...... ITAH hNC STATE OF UTAil 
• , .  D,w,  

O F IIE=\I,TH SAL  c,rY 

- '  

r ,  " ~ . o • 

DIVISION OF ENVIRONMENTAL HEALTII ~ ~'~" ~'T.~_~ -JL 
150 Wee! North Temple, P.O. Box 2500, Salt l.ake City. Utah 841 ]'O.. DL(. 3 6 ~  _ C--  ~ i 

Alvin E. RicEL'v.~Oirector 
Room 426 801-5"33-6;.24...- ~ 

James O, 5laso., M.D., Dr.P.II, 
Executive Director 

801-533-6111 

II 
DIVISIONS 

Community Health Seruieez 
Enulronmen to| Health  
Fatally P..ea(t~ Servicee 
Ho.alt.~ Ce.e rinoncint 

and Stand(~da 

Admi'n btrot~u~ Sert,iceJ 
Health Ptonnlnl and 

J~ol~e~ Deuelo~men t 
Medical E,,aminer 
-(;tare Health Laborator~ 

August 6, 1981 
, 5}}-6108 

• Ralph Coates 
D i r e c t o r  o f  Research 
Nounta in  Fue l  Resources Inc .  
Suite 1540 
36 South State Street 
Salt Lake City, UT 84111 

Dear ! ~ .  Coates: 

At its regular meeting held on Ou!y 17, 1981, the Utah Air 
Conservetion Committee approved the ~ountain Fuel Resources 
Inc. request to construct an experimental coal gasification 
process development unit in West Jordan, Utah and granted an 
experimental variance for ti~e project. 

?. 

The project may ~yoceed under the following Conditions: 

i. The project may run for a maximum of three years from 
the date of initial operation. 

2. This variance is not renewable. 

). No emissions offset credit will be allowed to Mountain 
Fuel Resources upon shutdown of the pilot unit. 

4. All emission control equipment " " ~ "  = , , ° ~  be msi~talned 
.good operating condition according to the 
manufacturer's recommendations. 

5. No visible emiss.ions from any source, incIuding the 
flare, shall exceed 20% opacity as per Section 4.i.2, 
Utah Air ConservationRegulations (UACR), except as 
permitted zn Section 4.7 (unavoidable breakdowns), 
UACR. Visible emissions from diesel engines shall not 

• -exceed 20% opacity, except for starting motion no 
~.,. farther than I00 yards or for stationary operation not 

exceeding three minutes in any hour as per Section 
4.1.4, UACR. 

Z 

An Equ:~ Opportunity EmployeT 
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Attachment C (Page 2 of 2) 

Ralph Coates 
page 2 
August 6, 1981 

. The 1800 ton coal pile shall be compacted and sprayed 
with water or chemical seals as dryconditions warrant 
or as determined necessaryby the Executive Secretary. 

7. Emissions produced from loading of scrape coal into the 
initial hopper shall be controlled by water sprays at 
the hopper entrance. 

8. All coal handling after the initial hopper shall be 
inside enclosures as proposed. 

. The baghouse on the coal handling system shall have an 
outlet grain loading not exceeding .010 grains/dscf. 
This source shalI be stack tested as determined 
necessary by the Executive Secretary using £PA test 
methods 1-5. 

I0. The product gas shall be passed through a venturi 
scrubber and packed column scrubber for control of 
particlates as proposeO. :. 

II. The Executive Secretary shall be notified when start-up 
occurs as an initial compliance inspection is required. 

In addition, it will be necessary for you to submit, after the 
conclusion of the project, a summary report to the Air 
Conservation Committee indicating the environmental and air 
emission conclusions drawn from conducting this experiment. 

Any additional units proposed for construction as a part of 
this project beyond the initial phase which has been proposed 
in your current submittal, must be submitted for review and 
approval to the Executive Secretary, Utah Air Conservation 
Committee. 

jw 

5O9 

Sincerely, / ~ 

Brent C. Bradford// / 
Executive Secretary 
Utah Air Conservation Committee 

% 
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Attachment D 

Scott M. Maihe~on .. S T A T E  O F  U T A H  

Gov,mor DEPARTMENT OF HEALTH ° .  

~ ~  DIVISION OF ]~NV ~RONK%~ENTA L ~'~ EALTH 
• ~r,~ 1.50 ~,Vest North Temple. P.O. Box 2500, Salt Lake City, Utah 841 I0 

' 

I ~ .  '~'7 • 533-6146 
~ ~  August 28,  1981 

II 
James O. Mason, M.D., Dr.P.H. 
.~. ExecutNe Director 

801-$33-6111 

t DIV!SIONS 
CEO, mmunity Hcalih ~ervieel 

nvironmental Heallh 
Faln//y Heglth Servieel 
He~lih Car~ Finanein~ 

end Standards 

OPFICES 
Adml~/str-t/ve Services 
Healtl~ Plonnin~ vnd 

Policy Development 
Medical E=amlner 
Slate Haalih Laboratory ,,. 

\, 

....., 

'r 

Mr. Carl L. Oberg, Director of Research 
Mountain Fuel Resources, Inc. 
) 6  South State Street 
Salt Lake City, .Utah 84111 

Dear Mr, Oberg: 

• " % 

~ ' ~ - ' : ~ . .  ,.-,-" i 

Alvin E. Rickets. Director 
Room 426 801-533-6121 

RE: 

An Equal ORpollu~hy Employei ~., 

Construction Permit Wastewater 
Containment and Handling Facilities, 
Coal Gasification Pilot Plant Located 
Near Interstate Brick off the Bingham 
Highway in Salt Lake Count~ 

. . "  

Wehave reviewed the plans, Qpecifications and drawings 
submitted on 20 August 1981, and herebyissue a construction permit 
for thezero discharge containment'ponDs anoancillary equipment to 
containprocess wastewater and Storm drainage from coal storage 
areas .  

It is our understanding that all process waters will be placed 
in a sealed pond for desilting and recycle to the process. All ash 
from the gasification will be sluiced to a second lined containmefit 
op_g_ndusing blowdown water from the recycle system. There.will'be no ' 
discharge from either pond during the Iife of the pilot plant 
operation. The ponds ~re si2ed fo~,containment of the lO year 24 
hour storm event for the process andcoal storage areas. The 
containment pond will be approximatelyil7 ft X 60 ft X 5 ft deep 
with 2 foot freeboard above the design volume of 1.2 acre ft. The 
recycle pond will be I00 ft X 60 ft~X 5 ft a~d:used as interim 
storage for process recycle water. Both ponds Will have emergency 
overflow devices provided with sufficient riprap to prevent erosion. 

Should you have any further questions, please contact us at the 
above listed number. .: 

Sincerely .... ' | , " "  . , . . .  
. . . ,  . . .  

. . . . : : ' : 7  '. ' "  

: UTAH WATER POLLUTION CONTROL CbMMITTEE ? 

A ' _~Calvin K. Sudweeks . -  . . .  

'~: ?LExecutive Secretary ~ e .  (~ j~[~.~?~ I ~ ,  - 
• " . .  ' < '  

BLN:drb ' " : ...... =='='- ~ .............. . i~/ 
cc. Salt Lake County Health Department ~ AUG3 1 1981 ' 

Ford Bacon and Dav is ,  Consul tants  ':L 
~, Attention: Shahab Shary MOUNTAIN FUEL ~ I 
k .. BESOUBCES, INC .  '~, j 




