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INTRODUCTION 

In the initial stages of the Conceptual ~roject Study, the Babcox- 

Wilcox gasifier was selected for the NEPGAS Proiect. As indicated 

in Ebasco's Report, Babcox-Wilcox merged with Koppers-Totzek 

to form the KBW Gasification System. During the course of the 

study the plans of the new organization were still in the forma- 

tion stages. As finally evolved the KBW Gasification System 

policy is to offer two gasification systems both operated at 

slightly above atmospheric pressure. The systems being the 

KBW Jacket Cooled System, which is similar in design to the 

Koppers-Totzek System, and the KBW Tubular Cooled Gasifier. 

These developments and the need to assure that the gasifier 

selected be compatible to the technical and commercial conditions 

expected to exist during the time frame in which the plant will 

be built, requires a reevaluation of the technologies initially 

covered in the Conceptual Project Study. In addition ~o the 

gasifiers initially covered this review included and evaluated 

three gasification systems that have evolved during the course 

of the study. The technologies include: 

• Westinghouse 

g Saarberg/Otto 

• KGN/PVC 
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APPROACH, RATIONALE AND CRITERIA FOR 

CANDIDATE SELECTION 

Approach 

The information presented on which to base candidate selection 

has been obtained from the following sources: 

o In-houseknowledge developed as a result of client 

gasification projects and internal studies. 
l 

o Supplemental data from available literature. 

o Preliminary gasification information obtained from 

vendor's gasifier technology. 

o In-house computer simulation models of gasifier technology. 

Rationale and Criteria 

The coal gasification systems selected as candidates must be 

able to gasify anthracite coal and culm to produce a raw 

synthesis gas suitable, through downstream processing, to be 

used as a feedstock in the production of chemcial and fuel 

grade methanol. Therefore, it is of prime importance that the 

gasif~er system selected is judged compatiable with this coal. 

Demonstration of this comparability by operating expereince, 

although not essential to selection, is a definite asset. While 

the plant design will be based on the use of anthracite coal, 

it would be to the projects advantage to use a gasifier with a 

flexible feedstock requirement. This would broaden the potential 

sources of coal and the negotiating position of the NEPGAS Project. 

Several coal gasifier processes exist which are commercially 

proven on nondomesticcoals (e.g., Lurgi, Koppers-Totzek). A 

number of systems have been demonstrated in pilot plants and 

prototype units of semi-commercial scale (e.g., Texaco, Shell- 

Koppers, British Gas Council Slagging Lurgi, Saarberg-Otto, 

Westinghouse, and others ). Still more systems are'in a develo_oment. 

pilot plant, or demonstration plant state. 
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The coal gasification processes that are generally perceived to be 

ready for commercial design and operation are listed below and 

~ j have been reviewed: 

-Lurgi Dry Ash/Slagger 
-KGN 
-Westinghouse 
-KBW Water Jacket/Tubular 
-Koppers-Totzek 
-Saarberg/Otto 
-Shell-Koppers 
-Texaco 

A screening methodology was established to determine those processes 

that, on the basis of the available information, have applicability 

to the NEPGAS Coal Gasification Project. A summary of the assess- 

merits are presented in this report. 

As a preliminary survey, a general tabulation was prepared entitled 

Gasifier Systems Review (Exhibit II-IA), which summarizes the 

following information for each gasification system: 

-Type 
-Pressure Range 
-Gasifier Operating Temperature 
-Applicability to Coal Type 
-Coal Preparation 
-Coal Feed Method 
-Ash Handling 

The operating characteristics for each gasifier system, with particular 

reference to anthracite coal, are illustrated in Exhibit II-2A , 

entitled Gasifiez Process Characteristics Review. Presented in this 

tabulation are such parameters as: 

-Oxygen and steam requirements 
-Coal requirements 
-Synthesis gas composition 
-Cold Gas Efficiencies 
-Heating value of raw synthesis ~as 
-Type of steam produced 
-Carbon Conversion 
-Number of gasifiers 

These findings were developed using an in-house computer simulation 

model in conjunction with preliminary vendor supplied data. This 

information should be considered directional in nature and would 

require coal characterization tests to validate the results. However, 

we believe it to be sufficiently accurate to be used in a 

screening evaluation. 
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The operating characteristics are based on producing a synthesis 

gas containh~g 22,300 pound moles of CO and H 2 per hour exit 

the gasifier equivalent to the quantity of CO and H 2 required 

to produce 2,500 TPD of methanol as developed in the NEPGAS 

Conceputal Project Study. The anthracite coal used as feed 

has the same properties as tha case for the NEPGAS Conceputal 

C 
H 2 
~2 0 
S 2 

Ash 
Moisture 

Project Study. 

Higher Heating Value, Dry Coal 

Softening Temperature 
Fluid Temperature 

ULTIMATE ANALYSIS 

Weight Percent 

58.06 
1.80 
0.66 
1.22 
0.71 

27.55 
i0.00 

i00.00 

10549 Btu/ib 

2750-2850°F 
2900-3000°F 

Downstream processing of the synthesis gas exit the gasifier 

to meet the methanol feedstock requirements, suc~ as CO Shifting 

and Purification, were not quantitatively evaluated for each 

gasification system. These processing requirements were 

evaluated qualitatively in terms of the relative amount of 

CO Shifting based on the H2/CO ratio exit the gasifier and 

by-product formation such as tars, oils and other hydrocarbons 

which necessiate more extensive gas purifioation. 

Also, developed is a brief process description and a general 

overview of the commercial status and availability for each 

system. 

Based on all the information generated above, a suam,ary is 

presented listing the positive and negative aspects of each 

system, entitled, Gasifier Evaluation Guide, (Exhibit II-3B), which 

was used as an aid in the final selection and recommendations for 

the gasifiers best suited for the NEPGAS Project. 
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Although the ecomoniQs of each gasifier plays a vital role in 

final selection of the system, this aspect has been treated 

in a qualitative manner. Systems requiring added capital and/or 

added operating costs for operations such as gas purification to 

remove by-producthydrocarbons, added shifting to produce methanol 

synthesis gas, or large waste heat boilers to improve the overall 

thermal efficiencyhave been judged less favorable. 
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DESCRIPTION OF RESULTS 

The evaluations presented should be considered screening type 

evaluations and the recommendations made as preliminary. While 

a number of trade offs were made, only major factors were con- 

sidered, and the recommendations are based gasifier performance 

information supplied by the various process developers and in- 

house heat and material balances and ~udgement. 

The information illustrated and referred to, should be considered 

directional and would require coal characterization tests and 

process development unit testing to validate the results. 

Based on previous experience with developing technologies, the 

tendency exists for the vendors to be overly optimistic or conser- 

vative concerning their respective technologies. Therefore, the 

reader should note that when reference is made to such operating 

parameters as cold gas efficiencies and carbon conversion or the 

quantities of coal, steaun and oxygen required that these values 

represent a best estimate based on calculations. 

Owing to the numerous factors considered in the analysis of each 

gasifier technology, from both a technical and commercial develop- 

ment effort, the evaluation has been divided into two categories. 

The gasification systems were judged, and recommendations made 

in terms of the technical operating characteristics as illustrated 

in Exhibit II-2A, and the vendors efforts towards commercial- 

ization for use with an anthracite coal. 

Based on the criteria stated, it is Ebasco's judgement that the 

gasification systems most suitable for the NEPGAS Project re- 

quirements are: 

• Westinghouse 

• Saarberg/Otto 

• KGN 

Ebasco therefore, recommends that the above gasification technologies 

be further evaluated using a in-depth analysis as can be obtained 

from coal characterization analyses and bench scale testing. 

p P 



,~n analysis of each gasificati(~% tcc/mology being reviewed is presented in 

the next section entitled "Gasifier Evaluations and ReccmTe_ndations." 

Table i presents a ougpariscn of the design parameters for the gesifiers 

~mnsidered as the most suitable alternates for the .NEPC,%S Project by this 

study, and the Babcock Wilcox (B/~) gasifier used as the ba.~ technology in 

the Nt.~GAS Conceptual Project Study. 

'i'll: uoal requ/r,m~-nts, H~ main raw material stream to tl~ potential alten~,,tc 

g.~ifier ranges from 88 to 105% of the base case requirements. The ox%:.qen 

co,'~mmption for all the alternate gasifiers is Ic~r. 

'lhc: g,zs cuIposition produced, varies fru** the base case to t!~ degree tJmt 

thR mec~anics of th~ gasification operation varies. For the Saarberg/Otto 

Casifier (S/O), both t/~ c~siti~ and the quantity of gas processed 

cl~istre.am of t~, gasifie,- n~y Im c~sidered as identi~%l. 'i~ reasons fc~r 

t~: si,dlarity lining that tbu S/O and the B/~q gasifiers a~ ].x)th dry f¢.~d, w.lt,,:" 

wall entrained slagging type gasifiers. 'lhe difference in t~ TM. qlmntity and 

cogx~sition of the Westinghouse a~d the K(I~ gasifier product gases is due to 

the degree to which the CO is shifted to H 2 in the gasifier. In the pro[xzsed 

a[~91i~-ation, the production of methanol, the product gases ,~.~.]uire shifting. 

Thus, the downstrem shifting requi~ts will be reduced by, the degree of 

shifting which takes place in t~ gasifier. 

'~e Westinghouse, the Saarberg/Otto and t/%e K~ gasi£iers all are capable 

of operating at higher pressures than the originally prc~osu~l B/~ Gasifier. 

In c~eneral, studies for the production of methanol from cad., show that 

~ere is an overall economic advantage to operate at gasifi~.~hion pressure 

at lJ~ reported e~pected u~rating pressures of the 400-500 psi when producing 

me.~lol. 

While the use of a Westinghouse, Saarberg/Otto and a K~ will effect the 

details of the conceptual desic~%, the proposed process sch.e,,~ w£11 r~mah~ 

unaltered. The degree of modification required, will be det,,rmined by the 

gasifier that is finally selected. 

D 
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.TAS;~ 1 

o: nu,so  oF G _ze'nm z esz ., PamsmSm,. 

&,,si fief Fe-~ 
l!ze.a~nts 

Basic St~l 
,.. . . 

KL~I 
m - ~ *  

C~mi 4,432 3,915 4,290 4,64", 
Ozygen 3,866 2,860 3,580 2, .~(,t< 

Cmsif:L~r Product (Y~le %) 

Cont.o:~iti~ ( Dx~J ) 
~9 72.60 44,72 76.'7 
II 2 17,68 36.32 18.7 

C~)+, 5,67 17,98 3. 

Clt t - 0 .24  0 .2  

1 l.,S + C(~ O. 36 O. 29 0 . 3  
, .  

ll-erLs 3.69 O. 45 0.7  
FI~.~ ~H (Dry) 24,678 27,518 23,375 

P,._..;m~ 200 400 (1) 500 (1) 

20..) 
47.~L: 

"~o" ,, i ~ / "  

4.t 

O..L" 

l .tbl 
32, B'~'+ 

451~ ' 

(i) Pressu.~a used in gasifier study based on reported expected op~rating range. 



p P 

]:'~.~m t/,e stand[x~Jnt of operational z~irem~_nts it is expect~:d that a 
gasifier change-out will not inc--~ease the raw ~aterlal and ~rations 

costs of the project. This study indicates that these may be a reduction, 

hn~ever, an indepth study on the selected gasifier will be r(guired to 

fully define the ~,~pro%~m~nts. 

While the  study did develop capital requirexents a n~b~r of ~_ralized 

conclusions can be made. 

O I.'r~n the iJrevious discussion, the coal oxygen and process related 

Eacilities required to produce mst/%anol synthesis gas az~ expected 

to either z~_m~ain the sa~e or decrease, qT6%s represents approximately 

45% of t/~e original estimated c~ital investment. 

O 'lb.' pr~]ucL, nuint~1.,icu, and sorvLcu L~latuv/ fa,'llities ca~ be ass~ud 

to remain the same as they are in essence independent of the g~sifier 

selected. This represents 21% of the original estimated capital 

investment. 

o ~ gasification soction repz~se~%ts 18% of the original estimated capita] 
investment. 

o S~)[~rt relapsed facilities represent 16% of the original estimated 

capital investment. 

These values have been tabulated in table II. 

From the abo~e, it appears reasonabl~ to asstm~ that approximately 80~ of 

tho original est,.areal investment 9.Duld remain ~neffected if the B/W gasifier 

%~re to be substitutc~l by the ~estinghouse, Saarberg/Otto or the KG~ Gasifier. 

Generalized studies have placed the cost of the gasifier or ~proximately 

15-30% of the total investme/%t cOSt. Tile directional effect of the increase 

~n methanol product cost can be estimated from the sensitivitT studies n~ide 

in the NEPCAS Conceptual Study for" variot~ gasifier costs (|x~.rcent of tot;d LJlalt 

c~sts). Table III tahula-tes t/~ expected .~thanol costs as a f~mcticn of 

gasifier and total p~t cost. 
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TABLE II 

C~ZTA~ ~ 

Coal, Oxygen and Process Pelated Faoilities 

Pnz/uct, Service and Maintenance ~ l a t e d  Facilities 

S~,o,~ Facilities 

C~ifier 

Total 

($ x 10,00) 

201,490 

92,680 

73,700 

o82,130 

450,000 

% 

45 

21 

16 

18 

TABL~ III 

P ~  ~%%K~L COSTS 

......... Costs in Million Dollars Gaslfier As 
Balance of Total Plant Percent of 

C~zifier Plant Cost Plant 
L 

90 360 450 20% 

].20 360 480 25% 

].54 360 514 30% 

:,05 360 565 36% 

Yethm~ol 
• Costs. 

12.6 

12.8 

13.9 

14.8 
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CAPXTAL ZNVMTBUT |STATE 
.(4th'Ouart:ez '79 PE/QKn~ 1.1wel) 

D__e_~criptlon 
co Shi~t 

~i,~ Separation 
Coal Gasification 

Raw Gas Comp=~ssion 

Acid Gas Removal 

Methanol (Compression, Distillatlon,Synth@lls} 
Sulfur Re=oveEy 

Sub-Total 

Coal Handlinq 

Raw Water 

Cooling Water 

Treated Water/Boiler roedwater 
Start-up Boiler 

Waste Tzeatment 

Ash Disposal 

On-Site Railroad S~L-vice 

Sto~age (Methanol & Fuel Oil) 

Maintenance 

General Plant 

Sub-Total 

]$~.1000) 

21,000 (1) 
60,980 (1) 
e2,130 (4) 

5,~30 (1) 
73,340 (i) 

65,810 (2) 

314,440 

34,990 (1) 

30,600 (3) 

La,000 (3) 
1,690 (3) 
g,~30 (3) 
1 , 1 3 0  (3) 
4 ,140  (2) 
2 ,250  (2) 

3,600 (2) 

135,560 

Total  450f000 

(I) Coal O~yg~ & Process Related 

(2) Product, Service and ~mintenanus Belate~ 

(3) Support Facilities 

(4) Gasifier 
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Gasifier Evaluations and Recommendations 

Entrained Beds 
KT/K W 

One of the main features of the Koppers-Totzek gasification 

process is it that it is a commercially proven technology. Although 

positive consideration was given for its commercial status, our 

calculations show that the KT/KBW Jacket cooled systems require 

the largest number of gasifiers to produce the required quantity 

of co and H 2 needed for the production of 2500 TPD of methanol. 

This is attributed to the low pressure operation of the system. 

Along with the low through-put per gasifier, use of the KT/KBW 

system would require a large product gas compressor before 

downstream processing of the product gas for the methanol synthesis. 

Further, the overall carbon conversion and cnld aas efficienies 

are expected to be relatively low as compared to the alternate 

technologies (See Exhibit II-2A). 

For these reasons the KT/KBW jacket cooled systems have been 

judged not compatiable for the NEPGAS Project. 

The KBW tubular cooled gasifier as illustrated in exhibit 

has similar operating characteristics as the KT/KBW gasifiers 

such as low pressure operation, low overall carbon conversion 

and cold gas efficiencies with similar product gas compositions. 

Although, use of the EBW tubular cooled system would reduce 

the coal requirements and increase gasifier through-put the dis- 

advantages associated with a low.pressure operation and the low 

carbon conversion and cold gas efficiency make it incompatible 

for the NEPGAS Project. 

Additionally, as stated in "the section entitled History, 

Commercial Status and Availability the KBW tubular cooled 

gasifier does not have a process devleopment unit to test a 

representative sample of the anthracite coal considered. 
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Texaco 

To date cummercial Potential application has been limited to 

coals with slagging temperatures with an upper range of 2400-2600°F. 

Temperatures ~equired to slag anthracite coal are beyond the present 

limitations of the gasifier, refractory wear being excessive at 

these temperatures. 

Potential use of the Texaco system would require an improved 

refractory system or the addition of a water wall to maintain the 

refractory at reasonable temperatures. 

Alternately, the gasification temperature may be reduced by the 

addition of a fluxing agent or running in a dry ash mode. 

Information specific to the design coal is not presently available 

to evaluate either mode of operation. 

Wh~le projected operating conditions have been estimated and 

are given in Exhibit II-2A for the Texaco unit operating is a slagginc[ 

mode, the Texaco gasifier in its present state of development 

is not considered as a compatitable gasifier for the NEPGAS Project. 

The Texaco data presented in Exhibit II-2A, are to be considered 

the potential projected operating conditions with anthracite assuming 

the improved refractory syste/n &~ would require extensive testing and 

engineering ntu:'i~s to veri~y. 

Shell-Koppers 

The Shell-Kopp6~s gasification process has been judged 

as a viable technology for the NEPGAS Project. 

The basis for its recon~nendations is the suitability of the 

crude synthesis gas for a feedstock in methanol production. The 

product gas as virtually free of methane and does not contain 

any higher boiling by-products requiring extensive gas purification. 

There is less compression for the methanol synthesis processing 

section, because of the high pressure operation of the gasifier. 

Also, the Shell-Koppers gasifier has a low coal requirement and 

produces high pressure steam which would improve the effective 

overall thermal efficiency. 
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However~ discussions with Shell-Koppe~s indicated that further 

con~neroial development efforts of the NEPGAS Project must be 

addressed before application of their te=hnologY can be 

considered. 

Saarberg/Ott9 

The Saarberg/Otto gasification process, as illustrated in 

exhibit II-2A, would require the fewest number of gasifiers 

to produce the desired quantiy of CO and H 2 for use as a methanol 

feedstock. Further, the Saarberg/Otto gasifier has a high 

cold gas efficiency and overall carbon conversion with low process 
steam requirements. While the Saarberg/Otto product gas has 

a low H2/CO ratio, it is felt that the relative amount of CO 

Shifting to provide the required H2/CO ratio for methanol synthesis 

will not add considerable costs to the process on an overall 

basis. 

Also, the commercial development efforts of the Saarberg/Otto gasiEier 

have been directed for use with hard coals similar to 

anthracite which is a definite asset in terms of actual operating 

experience with this type of coal. 

Based on the technical and commercial development efforts the 

Saarberg/Otto has been judged as a favorable gasifier for the 

NEPGAS Project. 

Fixed Beds Lurgi Dry Ash Slagger 

Positive consideration was given both the Lurgi gasification 

technologies for their high cold gas efficiencieso low oxygen 

requirements and relatively hiqh H2/CO ratio~which would require 

less CO Shifting than the alternate technologies. 
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Although the Lurgi Dry Ash does not have these positive operating 

characteristics it has the largest coal requirement and a high 

steam consumption to keep the a~h below the fluid temperature. 

Also, the Lurgi Dry Ash requires extensive gas purification to 

eliminate the by-products produced. Therefore, the Lurgi Dry Ash 

has been judged not compatible for the NEPGAS Project requirements. 

For the required quantity of CO and H 2 the Lurgi Slagger requires 

less coal, has lower steam and oxygen requirements and fewer 

gasifiers when compared with the Lurgi Dry Ash. Similar to the Lurgi 

Dry Ash, the Slagger requires extensive gas purification. 

Calculations indicate a considerable improvement over the Dry Ash 

operations and although the Lurgi Slagger would require coal 

characterization tests to validate the results illustrated in 

exhibit II-2A, it has been judged as a possible alternative for use 

in the NEPGAS Project. 

KGN 

The KGN gasification process as illustrated in exhibit II-2A, has 

a high cold gas efficiency a//d the highest H2/CO ratio, when 

compared to the alternative being reviewed. 

This high H2/CO ratio would result in a reduction in the relative 

costs associated with the CO Shift processing section needed to 

meet feedstock requirements for the methanol synthesis. 

The main advantage of the fixed bed KGN gasifier is that the synthesis 

gas is free from the higher boiling hydrocarbons such as naphtha, 

tars, and oils when compared to the Lurgi units. The ability of 

a fixed bed system to produce a synthesis gas free from higher 

boiling hycrocarbons eliminates the gas purification section required 

to recover these by-products. Further, the gasifier operates at 

high pressure which is favorable in terms of product gas compression 

required in the methanol synthesis settle. 
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The unfavorable features are the high coal requirements and 

steam consumption inherent in a fixed bed, dry ash gasifier. 

To assure the total use of the proposed feedstock of anthracite coal 

and culm it would be advantageous that the gasifiers selected have 

the ability to handle coal fines. This requirement has normally 

eliminated consideration of fixed bed gasification systems for 

their inability to utilize a finely graded coal. ~owever, KGN/PVC 

GmbH has demonstrated, through the use of a coal biquetting process 

their ability to successfully gasify coal fines. Further, their 

developmental efforts have been directed, by order of the Ministry 

of Economics of North-Rhine, towards utilizing the West Germany 
resource of hard coals. 

It is Ebasco's judgment, because of the experience with hard coals 

similar to anthracite, ability to gasify coal fanes and favorable 

process operating characteristics, that the KGN gasifiers advantages 

outweight it disadvantages and would be a suitable gasification 

system for the NEPGAS Project. 

Fluidized Bed 

Westinghouse 

One of the design criteria for the Westinghouse gasification 

system has been that the gasifier be able to handle a wide 

variety of coal feedst0uks. Over the years laboratory and 

pilot scale tests have demonstrated that coals ranging from 

low grade lignites through high grade bituminous coals can be 

gasified efficiencly and produce a high quality low or medium 

Btu gas. Westinghouse, however, has not yet evaluated 

anthracite coal as a gasifier feedstock. As such, the design of 

a system based upon anthracite coal would be outside of 

Westinghouse's current experience spectrum. 

p 0 
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westinghouse, however, believes that its process can successfully 

gasify an anthracite feedstock based upon the successful use of 
coke and coke breezes during several pilot plant tests. This 

experience may be directly appli=able, however, due to differences 

in coke characteristics, some laboratory tests will be required 

to allow the undertaking of a reliable conceputal design 

which can then proceed to a detailed design. 

Therefore, Westinghouse has proposed that a series of coal 

characterization tests be undertaken to better define the 
gasifier's projected operability when using anthracite. These 

tests performed primarily at the Waltz Mills B&D Center 

will address outstanding questions. Primary among these 

questions is the impact of a low reactivity feedstock with high 

ash fusiblility temperatures upon gasiEier operating conditions, 

product rates, and overall system efficiency. These laboratory 

tests which include chemical analysis, and a proprietary 

analysis procedure for determining reactivity characteristics 

will require about 50 pounds of representative sample. It is 
important that the sample be collected according to standardized 

sampling procedures and that a chronology of the sample 

beginning at the time of mining be provided. 

Westinghouse has advised that the coal characterization tests 

and engineering analysis to provide sufficient information 

to allow a decision to be made to proceed to a preliminary 

engineering design for a specific project would cost 

approximately $15,000. 

To determine the comparative merits of the Westinghouse System 

Ebasco made a preliminary heat and material balance of the system 

based on available literature data. The results of the analysis 

are given in Exhibit II-2A. 

Based on this analysis the Westinghouse gasification system has a 

relatively high cold gas efficiency and overall carbon conversion 

producing a synthesis gas suitable for methanol production. The 

Westinghouse gasifier also hasthe lowest coal consumption 
requirement and would not require pretreatment drying of the coal. 

p P 



p p 

The Westinghouse gasification system for both its process 

operating characteristics and commercial devleopment efforts 
would be a favorable gasifier for the NEPGAS Project. 

p P 
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HISTORY, COMMERCIAL STATUS AND AVAILABILITY 

Currently the only gasification processes under review ~hat are, commercial- 

ly proven, on-stream technologies are the Koppers-Totzek and Lurgi Dry 

Ash units. The remaining systems (except the K~,T] do have process 

development units which are operating and testing the broad spectrum 

of coals ranging from anthracites to lignites. These test will serve in 

obtaining process data, maximum plant through-puts and conversion 

efficiences for the different coals. The knowledge gained will serve 

as the basis for desig~ construction and operation of commercial scale 

gasification plants as energy and raw material suppliers. 

Presented is a brief summary of each technologies achievements, and its 

efforts toward~ commercial readiness of their perspective gasification 

s~stems. 

ENTRAINED BED SYSTEMS - KOPPERS-TOTZEK 

The Koppers-Totzek gasification process was first intzoduced in the 

United States in 1948 at the Bureau of Mines Coal-~o-Oil Demonstration 

Plant at Louisiana, Missouri. Since that time it has had a reputation 

as the only current commercially proven, entrained-type gasification 

process. It is used in some 13 plants throughout Europe, Asia and 

Africa. There are no gasification plants in the U.S. Feeds ranging 

from coke, oven gas, residium, lignites and bitumious coals have been 

and are being gasified to produce a feedstock predominantly for ammonia. 

0 O 
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TEXACO 

Texaco's process for coal gasification is an outgro%~h of its partial 

oxidation of heavy petroleum fractions to produce hydrogen. 

Texaco operates a process development unit in Montebello, California, 

which is rated at 15 TPD of coal fed, operating at 40 atmospheres 

and temperatures above the ash slagging point. 

Two other Texaco units are also in operation, Ruhrkohle of West Germany 

started up a 150 TPD plant in 1978 which is now testing various coal 

feedstocks and slurry concentrations and Tennessee Valley Authority 

is operating a unit rated at 200 TPD of coal which came on stream in 

October 1980. The Tennessee Eastman Project, of disclosed capacity is 

in the stage of equipment construction and erection. Also, Southern 

California Edison has in the design stage a i000 TPD uLit which is 

scheduled to come on stream in 1984. 

SAARBERG/OTTO 

The first pilot-plant Rummel/Otto single-shaft gasifier was installed by 

Union Krafstaff at Wesseling, West Germany, in 1950 , producing a medium 

Btu synthesis gas using oxygen as the gasification agent feeding 250 TPD 

of coal. In 1960, Dr Otto designed an improved version of the single- 

shaft gasifier installed at Wesseling which operated for 18 months. 

In 1964, the entire coal gasification plant was shut down in favor 

of steam-naphtha reformers for SNG production. 

The most recent development of the Saarberg/Otto gasifier is a 250 TPD 

development unit which came on stream in December, 1979. The major 

fundin~ for this project (70 percent) was undertaken by the German 

governments MinistKy of Research and Technology wihhDtho~IdCQmpa~y 

in a joint-venture with Saarberg Werke providing the remaining 30 percent. 
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SHELL-KOPPERS 

The Shell-Koppers gasifier is an offshoot of the Koppers-Totzek unit 

which utilizes a high temperature and pressure operation. Shell 

has been using its experience with high pressure oil gasification 

to design and develop a system that combines the advantages of en- 

trained-bed gasification and high pressure operation, enabling a wide 

variety of coals to be converted to a low methane content gas. 

A Shell-Koppers unit began operation in 1976 in Amsterdam feeding 6 ton 

per day of coal which in turn led to a 150 TPD unit developed by Krupp- 

Poppers at the Hamburg refinery of Deutsch~ Shell A.G. near Hamburg,the 

plant is fully owned by Shell A.G. The Plant started producing a 

synthesis gas in November 1978 and achieved over 250 hours of operation 

by mid 1979. 

Shell also plans to build a 2000 metric-ton per day demonstration 

plant, due for completion by 1985. It would produce synthesis gas only, 

although, there are plans to process this into methanol from 1986 

onward. Plans also call for a second-phase expansion of 5000 MT/D capacity 

by 1992, rising to 17,000 MT/D by 1998. Total investment is estimated 

at $1.7 billion. 

Also, Shell Netherlands expects to start construction of a i000 TPD 

coal gasification plant by late-81 in Holland. 

KBW - WATER JACKET/TUBULAR 

The KBW gasification unit is culimination of technologies and experience 

developed by Koppers-Totzek and Babcox-Wilcox. 
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Although the units are based on the technologies of Kopper-Totzek and 

Babcox-Wilcox, they have not build a demonstration unit for either 

the water jacketed or tubular cooled systems. The water jacketed 

system is essentially a replica of the Koppers-Totzek gasification 

unit and KBW feels that they do not have to build a demonstration 

unit because the technology is already proven. As for the tubular 

cooled system the gasifier is similar in design to the Babcox-Wilcox gasifi 

which they also feel does not need a demonstration unit to prove 

the technology. This unit will operate at conditions similar to the 

Dupont demonstration unit described in the Conceptual Study. 

KBW, offers and guarantees both systems for commercial scale 

operations, operated at atmospheric pressure, and will build, 

but not guaranqee units operated at higher pressure. 

FIXED BED SYSTEMS - LURGISLAGGER 

The Lurig Slagger is the result of the joining together of the British 

Gas Corporation and Lurgi Company technology. Since 1974, the British 

Gas Corporation, under the sponsorship of fifteen U.S. companies, has 

been testing the process at Westfield, Scotland. The pilot plant at 

Westfield has gasified over 50,000 tons of coal. The U.S. coals tested 

include Pittsburg 8 and Ohio 9 which are strongly caking and high 

swelling coals having moisture and ash contents in the range of 1.4-14.7 

and 11.5-20.8 weight %, respectively. These tests have shown ro 

appreciable performance differces between weakly caking and strongly 

caking high volatile bitminious coals. 

There are two projects in the design stages utilizing the Lurgi 

S!agger technology 
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LURGI SLAGGER (CONTINUED) 

The Conoco Coal Development Company expects to have cmmplete 

engineering design my mid-1981 of a 3800 TPD unit and British Gas 

Corporation plans to begin operation of a 600-800 TPD unit by 1982. 

The Conoco project is also uncertain because of funding. 

LURGI DRY BOTTOM 

The Lurgi dry bottom is the best known commercially proven gasification 

process. The first work dates back to 1936 and since 1961 it has operated 

on a large scale at several locations to produce, town gas, synthesis 

gas and low Btu gas, using sub ituminous, lignite and anthracite coals. 

The most recent concept being test is the Lurgi Ruhr-100, which incorpoate~ 

the following two improvements: 

o Operates at I00 atmospheres versus 35 atmosphers for the 

Lurgi/Mark IV, presumably inabiling it to increase gasifier 

through-put. 

o A second gas stream containing none of the tars is withdrawn 

from the middle of the bed, reducing the problem of tar 

removal from the primary gas stream. 

The project started up in September 1979 with initial operation of 

75-170 TPD of coal feed and a pressure of 25-40 atm, work is being 

done by Ruhr-Gas in Dorstem, W,~st Germany. 

The other proj~ects in the demonstration stage are a 1700 TPD unit, 

operated by KDV-Plant in Lumen, West Germany where changes are being 

madetO improve efficiency. Satisfactory operation has been achieved. 

~. I~,80:0TPD plant using lignite coal is being ~lanned by Great 

?!ainslGasification. Associates, Mercer County, North Dakota which 

~as~recently received a loan guarantee from Synfuels Corp. 
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KGN 

The Kohlegas Nordrhein GmbH (KGN)" pilot plant was built in 

six months between September 1978 and February 1979, and was thereafter 

taken into operation. During this period, minor 

difficulties in connection with the coal locke~ the recycling tube 

for the low-temperature Carbonization gas, and the driving mechanism 

of the grate, have been experienced. These difficulties have, however, 

been overcome. 

Since October, 1979, the plant has been operating successfully and 

according to plan. Test runs since March, 1979 total approximately 

5000 hours of operations and include two uninterrupted periods of 1000 

hours duration. These demonstrated that a tarfree gas can be produced 

from coal in the K~G gasifier. 

During test periods so far, more than 3000 metric tons of coal have 

been gasified. 

FLUIDIZED BED - WESTINGHOUSE 

Westinhouse has been engaged in the development of the pressurized 

fluidized bed unit since 1972 which has resulted in a single-stage 

air or oxygen-blown process. 

Beginning in 1975, the Energy Research and Development Administration 

and the Coal Research Institute with the Department of Energy have 

directed the program toward the development of a medium Btu, oxygen- 

blown process. 

D O 
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WESTINGHOUSE (CONTINUED~ 

~ Currently, work is being carried out in a 15 ton per day process 

development unit (PDU} at Waltz Mill, Pennsylvania, which has over 

7,000 hours of operation. Based on the pilot plant operation and 

design evaluations available. The process has been considered 

for commercial plant design by the following firms. 

- NASA/Lewis Research Center 

- Gulf States Utilities 

- Fl~Engineers and Constructors, Inc. 

- Westinghouse Lamp Division Plant 

- Gas Research Institute 

A feasibility study for a Coal-to-Methanol Project has been recommended 

for funding and the Department of Energy is planning to award a contract 

to Westinghouse Electric Corp. The Keystone Methanol Project would ~ise 

Pennsylvania coal to produce methanol at a site in Cabmria-Somerset 

County using Westinghouse pressurized fluidized bed technology. The 

feasibility study is planned for twelve months. Lon~ range plans 

anticipated a 10,500 bbl/day prototype plant on stream by 1985, with 

the potential for increasing capacity to i~0,009 bbl/day. 

Further, The South African Coal, 0il & Gas Corp (Sasol) and Westinghouse 

Electric have agreed to build a commercial scale 1,200-t/d coal 

gasification system at the Sasol-II coal-based synthetic fuels complex 

in Secunda, South Africa, by 1983, the South African Consulant General 3a±.~ 

Under the agreement, Westinghouse will supply and install a U.S.-built 

demonstration gasifier using the pressurized, fluidized-bed system it 

has developed over the last 11 years. 

o P 
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Process Descriptions 

) For the gasification processes under review, is a brief summary 

describing the coal preparation, gasifier feeding, gasification, 

and waste heat recovery units utilized in each particular system is 

presented. The process descriptions while not directed to a 

specific coal, serve to give a general overview of the difference 

methods used for synthesis gas production. 

The Koppers-Totzek and both the KBW gasifiers (tubular and water 

jacket) are presented together owing to the many similarities 

between the systems. 

P P 
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Westinghouse 

Process Description 

The Westinghouse gasification process is a high pressure, 

dry ash, fluidized bed reactor which utilizes steam and oxygen 

or air as the gasification media. 

Coa! ' Handlin 9 and Gas Sfier Feedin~ 

The fresh, unpretreated coal is ground to a 3/16 by 0-inch 

size or smaller and conveyed by bucket elevator to the coal 

lockhoppers, which provides feed control through rotary feeders. 

Load cells monitor the feed rate by providing a continous 

measure of lockhopper inventory. Recycled product gas is used 

to transport the coal as well as char-fines recycled from 

the collection cyclone downstream of the gasifier. The coal 

is then fed to the gasifier along its center line, where it 

is combusted in a stream of oxygen and stream through a 

central feed tube. 

Gasification and Heat Recovery 

Referring to exhibits ~I-IB and II-2B, sized coal and recycled fines from 

the downstream cyclone are transported by ~ecyc!ed product gas 

and fed to the gasifier co~ustion chamber along with a stream 

of oxygen and steam. The oxygen and steam react with the coal 

and char to form hydrogen and carbon monoxide. As the 

bed of char circulates through the jet, the carbon in the char 

is consumed by combustion and gasification, leaving particles 

that are rich in ash. The ash-rich particles contain mineral 

compounds and eutectics that melt at temperatures of 1000 to 

2000°F. These liquid phases within the char particles extrude 

through the pores to the surface of the char, where they stick 

to other liquid droplets on adjacent particles. Ash 

agglomerates form that are larger and denser then the particles 

of char in the bed. The agglomerates defluidize, migrate 

to the annulus around the feed tube and are continously removed 

by a rotary feeder to the lockhoppers. Recylced product gas 
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or steam i s  used to partially fluidize the ash and cool it as 

it is withdrawn. 

The raw product gas, containing methane, hydrogen, carbon 

monoxide, carbon dioxide, gaseous impurities, exits the 

reactor at approximately 1800°F. A refractozy-lined cyclone 

is used to remove char particles from the raw gas before it is 

quench-cooled in a quench scrubber that also removes most 

of the remaing paritculate matter. The char fires collected 

in the cyclone are pneumatically transported to lockhoppers 

from which they are reinjected into the gasifier along with 

the fresh coal. All of the fines collected and recycled 

are consumed by the combustion, gasification and agglomeration 

processes within the reactor. 

P 
P 
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EXHIBIT II - IB 
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EXHIBIT II - 2B 
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Lurgi Dr~ Ash 

Process Description 

Lurgi pressure gasification of coal is an autothermic, counter 

current, fixed bed, dry ash process which utilizes mixtures of 

steamand oxygen, steam and air, or steam and oxygen enriched air 

as the gasifying medium. 

Coal Preparation and Gasifier Feeding 

The crushed coal with fines eliminated through screening is 

conveyed to the coal bunker which is an atmospheric pressure 

vessel that normally contains approximately a 3 hour supply of 

coal. Coal then passes to the coal lock "chamber through the coal 

distributor and into the gasifier. Under full'load operation, coal 

supply in the lock is equivalent to about 15 minutes of operation. 

lock operation, is therefore, cyclic at this interval. The 

coal lock is normally pressurized with downstream gases but can 

also be operated with an inert gas such as nitrogen or a low 

value by-product gas such as carbon dioxide. The coal distributor 

is a hydraulically or mechanically operated rotary device 

through which coal is introduced into the reactor to achieve an 

even distribution of coal across the reactor cross-section. To 

accomodate caking coal, blades are mounted on the distributor 

which rotates within the fuel bed. These blades not only agitage 

the bed, thereby preventing agglomeration or breaking up 

agglomerates, but also work'to constantly move char from below 

upwards into the caking zone. The mixing of this recycled char 

with the caking coal reduces its caking tendency through dilution 

or leaning. 

The 
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Gasification.and Heat Recovery 

)Referring to figure II-2B and starting at the bottom of the 

reactor, the gasification process proceeds as follows. Oxygen 

required for combustion, and steam for gasification, enter the 

gasifier through slots in the rotary grate and flow upward 

through the ash bed. The ash bed helps to distribute the 

mixture evenly over the entire cross section of the gasifier. 

The oxygen is completely consumed in a narrow c~bustion zone 

above the ash bed where it reacts with the carbon contained in 

the downward moving char. Upon leaving the combustion zone, 

the gas is typically at a temperature of about 2200°F. As 

gasification progresses, sensible heat supplies the required 

reaction heat and gas temperature falls to the final reaction 

temperature where the gasification rates become negligible. This 

temperature depends on the reactivity of the coal and varies 

between 1200°F for lignite and 1560°F f coke. 

Gases leaving the gasification zone are still at relatively 

)high temperatures (1350-1700°F). A significant portion of the 

sensible heat of the gas is recovered in carbonizing, drying, 

and preheating the coal as it moves downward in the gasification 

zone. The gas outlet temperature from the reactor is, therefore, 

relatively lowo Xt varies between 570°F for a lignite with a 

high moisture content and 1200°F for coals with a low reactivity 

and low moisture content. 

Starting at the bottom of the reactor, the coal is subjected to the 

following processing steps. Incoming ambient temperature coal is 

preheated and dryed by effluent gases. As the coal gravitates 

downward and its temperature rises, most of the volatile com- 

ponents are stripped from it and eventually recovered as by- 

products. Then, beginning at a temperature of ii00 to 1380°F, 

devolatization is accomplished by gasification of the res~Iting 
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char. The interaction between devolatization and 9asification 

is a determiniz~ factoz for the kinetics of the gasification 

process as a whole. The minimum residence time of a coal 

grain for good performance of the reactions at the desired 

temperature level of 1290 to 1650°F is about % to 1 hour. 

Unreacted carbon is finally burned from the ash in the com- 

~bustion zone and a nearly uarbon free dry ash is discharged by' 

the rotary grate referring to exhibits II-4B and II-5~ 

The raw gas leaving the reactor is then scrubbed to remove dust 

and the heavier liquid hydrocarbons produced in the gasifier. 

Hot gases exiting the gasifier are washed with a circulating 

stream of impure water referred to as gas liquor. This cools 

the gas and removes the dust and most of the tar. The temperature 

exiting the scrubber is such that the saturated gas and gas 

liquior leaving the scrubber transfers the heat from the raw 

gas to the waste heat boiler, water of saturation is condensed, 

resulting in a net production of liquor. This liquor, containing 

dust and condensed tar and oil, is continously discharged 

to the gas liquior separation area for recovery of by-products. 

P P 
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EXHIBIT II - 3B 
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EXHIBIT II - 4B 
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EXHZB~T I I  - 5B 
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British Gas/Lurgi Slagger 

~ Process Description 

The British Gas Slugger is a high pressure, fixed bed, gravitional 

flow process which utilizes steam and oxygen as the gasification 

agents. 

Coal Preparation and Gasifier Feeding 

The crushed, coal is fed from bunkers to the coal lock 

chamber at the top of the gasifier similar to the Lurgi Dry Ash. 

The coal leaving the hopper enters a storage volume at the top of 

the gasifier from which it is delivered by a rotary distributor. 

This distributor ensures that the coal level in the gasification 

portion of the gasifiez remains constant. Attached to the 

distributor and rotating with it is a stirrer which breaks up 

any agglomerates formed in the carbonization zone when using 

caking coals. 

Gasification and Heat Recovery 

Referring to Exhibit II-6B, high pressure steam and oxygen pass 

through flow controls and are blended together and fed to the base 

of the gasification section through tuyeres entering into the 

combustion area, where the oxygen is consumed. The gaseous 

products pass up through the bed with further endothermic gas- 

ification ~:eactions occuring until the carbonization region is 

reached. 

The gas leaves from the top of the carbonization zone and pass 

to the quench chamber where they are cooled by aqueous condensate 

which is recirculated from the primary gas cooler with make-up 

from the liquor condensing in the quench cooler and primary gas 

cooler pass to the liquor separation section. The tar and oils 

formed can either be recycled and injected through the tuyeres and 

gasified or can be sold as a by-product. The gas purification section 

is similar to that illustrated for the Lurgi Dry Ash, Exhibits 

II-4B and II-5B. 
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Referring to Exhibit II-TB, the slag at the base of the gasification 

section collects in the hearth from which it is discharged through 

a slag tap hole into the slag quench chamber through which warm 

water is circulated. 
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EXHIBIT II - 6B 
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EXHIBIT II - 7B 
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K G N  Continuous Synthesis Gas Process 
, i L i ,= 

Process Description 

The ENG gasification process is a fixed bed, countercurrent flow 

high pressure, dry ash unit which utilizes steam and o~gen or 

air as the gasification media. 

Coal Handling and Gasifier Feedin~ 

The coal handling and gasifier feeding system is similar to 

that described in the process description for the Lurgi Dry 

Ash. The main differe~ce between the two systems is that PVC 

GmbH has a coal briquetting process which has been used extensively 

for anthracite coal fines. A flow diagram of the process is 

shown in exhibit II-8B, the feature of the process is ~hat wet 

coal is used, without being predried or preheated. The coal is 

then appropriately sized and, after preparation of the briquetting 

mixture, consisting of the components coal, coal sludge, binders 

and additives, it is shaped into briquettes, the briquettes are 

subsequently dried and either sent to intermediate store or 

directly to the gasifier feeding system. 

Gasification and Heat Recovery 

Referring to exhibit II-gB, the gasification reactor of the 

demonstration plant consists of a cylindrical steel shell its 

widest diameter in the gasification zone being 9.5 feet and 

overall height being about 45 feet. The inside is lined with 

refractory material and the gasification zone is cooled by a 

water jacket. The reactor consists of the following parts: 

- coal locks 

- distillation chamber 

- gasification section 

- recyoling of carbonization gas 

- ash removal via rotating grate 

- ash lock 
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In the distillation chamber, the feed coal (lump coal or 

compacts) is dried, devolatilized and coked. The necessary 

heat is obtained by sucklng-up part of the generated hot product 

gas by means of ~he steam injection pump which is located at 

the top of the gasifier. Owing to the recycling of the 

carbonization gas, these gases (product gas and volatiles from 

the coal) are carried under: the rotating grate; they are mixed 

with the remaining process steam and oxygen, then through the 

ash layer on the grate they' are passed into the hot gasification 

zone where they are crafted into CO and H 2, The generated 

product is therefore, free of all hydrocarbons such as tars, 

oils, phenols, etc. 

The grate, which is operated from outside, isprotected by a 

layer of ash to prevent overheating. This layer also has the 

effect of evenly distributing the gasification media over the 

cross section. 

Referring to exhibit ~I-10B, for the interrelationships in the 

waste heat recovery section, the crude gas exit the gasifier 

containing dust particles are removed in hot cyclones at a 

temperature of about 800°C and then this urude gas is cooled 

down indirectly to about 280°C. During this process, part 

of the steam required for the generation of gas is produced. 

In the next stage, the synthesis gas is further dedusted in 

a Venture-scrubber. It is then available with residual dust 

contents of 20mg/m 3 and at a temperature of 200°C for further 

treatment. 
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EXHIBZT ZI - 9B 

KGN FIXED BED GASIFIER 

DRYING ZONE 

DISTI LLATION 
Z O N E  

GASIFICATION 
Z O N E  

ASH ZONE 

DRIVING DEVICE 
FOR ROTATING GRATE 

ASH LOCK HOPPER 

COAL 

. ~ ~ _ _ _ o o A * * o o , , o , ,  
¢ F'~EA. .EA.,N~,OTO.,°., 

i ;~". .~ ~_o.,o,s,.,.o,o. 

• 4 i [ ~  RAW GAS. TARFREE 

i1' '!* ' t l  
i t  t 

ii'i : ! :  '1t T ' - - ' ° - -  

. 

I ~; ~ ~ i~ tl .ULTIPLE ZONE 
i ~  ~ . a i  ~ ~ t l  . . . .  ROTATING GRATE 

-~ ~ V~STEAM/02 

a .  
ASH 

p 



13 P 

~q 

I 

~q 
H 

E~ 
H 

I-4 

u 

~E 
W 
Z 
U 

(/) 
W 
U 
0 
e~ 
a .  

z 

3 

p P 



p P 

Texaco 

Process Description 

The Texaco gasification process is a high pressure, entrained 

flow, slagging unit which utilizes oxygen and steam as the 

gasification agents. 

Coal Preparation and GasifierFeedin ~ 

The Texaco unit utilizes a coal slurry feed as the charge to the 

gasifier. The coal preparation system is comprised of coal silos, 

gravimetric feeders, grinding mills, mill slurry tanks and pumps, 

vibrating screening, first stage slurry tanks and pumps, and 

other auxillary facilities to assure the production of a coal 

slurry, feed with the design concentration and particle size 

distribution. Slurry concentration is usually 55-65 percent 

solids. 

Coal at 1-¼"x0" size is reclaimed from the slurry preparation 

silo to the gravimetric feeder. It is mixed with the slurry 

containing water and oversized particles separated by the 

vibrating screens. The slurry thus formed is discharged into 

the grinding mill. The grinding mill is a horizontal, cyclindrical, 

size reduction device that tumbles the material through grinding 

rods to effect the required size reduction. 

When the coal slurry is up to specification it is transferred 

to the run tank by circulation pumps. The slurry is then 

charged to the gasifier through a Texaco proprietary burner by 

charging pumps. 

To reduce oxygen consumption the coal slurry is preheated before 

it is charged to the refractory-lined reactor. 

Gasification and Heat Recovery 

See the Process Block Diagram Exhibits If-lIB and II-12B, for the counter- 

relationship between the plant subsystems, and for plant effluent 

streams 
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The gasifier consists of a steel shell pressure vessel of 

cylindrical configuration and with a semi-hemispherical heat 

and bottom. The top section of the gasifier is lined with a 

special refzaction material designed to withstand the reducing 

atmosphere. The coal slurry is charged into the.gasifier with 

oxygen and is atomized and entrained in the gas flow. The 

reaction is complete in approximately i0 seconds rising the 

temperature to about 2300-2600°F to produce a gas consisting 

mainly of CO, H 2, C02. Most of the sulfur in the coal is 

converted to H2S 2 the balance being COS. Nitrogen and argon 

from the oxygen feed appear in the gas together with most of 

the nitrogen from the coal. The gas contains a small amount 

of methane and is essentially free of combined oxygen. The 

unconverted carbon and all of the ash exit the gasifier in the 

form of slag. 

The gas products exit the reactor and can be cooled by either 

one of the following methods: 

i. Gas-cooler/High Pressure-Boiler Mode Exhibit II-13B 

In the gas cooler mode, the gas goes through the 

radiant heat boiler and the waste heat boiler to 

generateheat pressure steam. The gas is further 

cooled in the BFW heater before entering the scrubber 

for carbon soot particulates removal. 

2. Water-Quench/Low Pressure Boiler Mode Exhibit II-14B 

In the water quench mode, the raw gas and slag are 

quenched in the quench chamber below the gasifier. 

The raw gas then goes through a venture scrubber 

and scrubber separator to remove any entrained slag 

particles. 

In both modes, th~ slag removal systems are identical. Solifified 

slag is collecte,i in a slag lock hopper which serves also as a 

pressure barrier. The slag is periodically discharged to a 

slag sump and removed by scraper conveyer to the disposal area. 
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EXHIBIT II - 13B 
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EXHIBIT II - !4B 
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Shel!-Koppers 

The Shell-Koppers gasification process is an entrained bed, 

high pressure, slagging unit which utilizes steam and oxygen 

as the gasification media. 

Coal Prepar%tion and GasifierFeedin 9 

Coal is normally crushed and ground to size, where 90 percent 

is less than 90 microns and dried to approximately 1 to 8 

percent moisture content. The dried coal dust is pneumatically 

conveyed to pressureless cyclone bin to the feed bin, whichis 

under pressure, usually using nitrogen. From the feed bin, 

the dust is fed into the reactor chamber cocurrently with 

oxygen and a relatively small amount of steam. 

Gasification and Heat Recovery 

As schematically shown in exhibit II-15B, the dried coal is 

dust fed into the reaction chamber through diametrically 

opposed diffusion guns and reacts with the gasification media 

in a flame-like reaction. Flame temperatures can be as high 

as 1800-2000°C but reactor outlet temperatures will not 

normally exceed 1400-1500°C. 

The reactor is an empty pressure vessel whose wall temperatures 

are controlled by water cooled tubes in which medium pressure 

steam is generated. The tubular wall is protected by a thin 

refractory lining. 

As the gasification reactions proceed producing a crude 

synthesis gas some of the ash is entrained in the product gas. 

As the product gas approaches the reactor outlet a quench 

zone is provided to solidify any of the ash particles before 

entering the waste heat boilers. 
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The raw synthesis gas is quenched ~.~ith either cold recycle 

gas or a water spray in a narrow zone immediately above the 

gasification zone. About 90 percent of the particulate matter 

is precipitated out of the raw gas before entering the 

waste heat boiler. The gas leaving the at abuut 320~ and 

is to a proprietary system of cycl0nes and scrubbers designed 

to reduce the particulate content to less than Imb/Nm 3. The 

system also recovers a large proportion sensible heat by 

which the gas is cooled to approximately 40°C. 

The molten ash formed in the reactor settles to the bottom of 

the bed and is collected in a cooling water bath equipped with 

a crusher to pulverize the quenched slag, 
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EXHIBIT II - 15B 
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Saarberg~Ottq 

Process Description 

- The Saarberg-Otto gasification process is an entrained bed, 

high pressure, slagging unit which utilizes steam and oxygen, 

or oxygen enriched mixtures as the gasification agents. 

Coal__ Preparation and Gasifier. Feedin@ 

See Process Block Diagram Exhibit II-16B and II-17B for the inter- 

relationships between plant subsystems and gasifier configuration. 

Coal is introduced into the grinding and drying facilities where 

it is pulverized to a grain size of less than 3MM (.01 inches) 

and dried to a moisture content of approximately two percent. It 

is then transferred to the storage bin. From the storage bin 

which is at atmosphere pressure and under nitrogen, the coal 

dust is passed via a lock hopper to the pressurized feed tank. The 

coal feeding system continuously supplies the four feed pipes to the 

gasifier with the required quantity of coal dust. Recycled product 

gas is used as a carrier. 

Gasification andHeat Recovery 

The feedstock and gasification media are injected into the gasifier 

through a system of nozzles directed tangentiallytowards the 

surface of the molten slag. The feedstock reacts with the 

gasification medium at temperatures between 1650 and 2400°C. The 

oxygen or mixture of oxygen and air, is preheated by saturated steam 

from the waste heat system. Superheated steam from the high 

pressure system serves as process steam. 

The primary gasification and the post gasification zone in the 

gasifier chamber are protected on the inside by water cooled 

finned tubes. The cooling zone of the gasifier is refractory 

lined. Surplus slag flows through a central tap hole in the 

bottom of the gasifier, is granulated in a water tank beneath 
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the gasifier and then discharged through the lock hopper. 

The ascending gas stream is cooled in the refracto~ lined 

zone by cold recycle gas to ~ temperature of 800 to 900°C • in 

order to solidify the entrained slag particles. 

From the gasifier, the raw gas passes to the cyclone, where 

the majority of the entrained solids are removed~ The heat 

of the raw gas is used in the waste heat boiler to generate 

high pressure superheated steam. The gas then passes through 

a high temperature fibrous filter where most of the dust, 

which is still present in the gas chiefly in the form of 

finer particles, is removed. The particular matter (char 

and slag} separated in the cyclone,, waste heat boiler, and 

the fibrous filter is then recylced in order to gasify any 

remaining unconverted carbon. The raw gas is cooled in the 

spray cooler to 40°C. 

The cooling water of the spray cooler is circulated via a 

heat exchanger. Part of this water is bl~n down and treated 

in a conventional waste water system. 
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EXHIBIT II - 16B 
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KBW 

Process Description/Koppers Totzek 

Coal Preparation. and Gasifier Fee.ding 

The coal is dried to between 2 and 8 percent moisture 

and pulverized to 70 to 90 percent through 

200 mesh. Roller-or-ball-type wind swept pulverizing mills are 

used; and choice depends on capacity. Pulverizers are 

designed to use up to 600°F combustion gases for the drying 
medium so that the coal partic~o temperature never exceeds 

180°F. At this temperature there is no devolatilization or 

chemical reaction of the coal particles, and as a result the 

evaporated coal moisture, after particle removal, can be 

discharged as vapor to the atmosphere. The pulverized coal 

is conveyed with nitrogen from storage to the gasifier service 

bins. In the pulverizati0n system and thereafter, the finely 

divided coal particles are kept under an inert atmosphere to 

eliminate explosion hazards. Controls regulate the inter- 

m, ittent feeding of coal from the service bins to the feed 

bins, which are connected to two variable-speed coal screw 

feeders. The pulverized coal is continously discharged 

from each screw into a mixing nozzle where it is entrained in 

a stream of oxygen and low pressure steam. The mixture 

is then delivered through a transfer pipe to the burner head 

of the gasifier. Moderate temperature and high burner velocity 

in the burner pipe prevent the reaction of the coal and the 

oxygen prior to entry into the gasification zone. 

Gasification and Heat Recovery 

A two headed gasifier, capable of gasifying over 40G tons of 

coal per day is shown in exhibit II-18B. The oxygen 

steam, and coal react at a slight positive pressure in the 

refractory-lined-steel-shell gasifier. Coal, oxygen, and steam 

are brought together in opposing burner heads spaced 180 ° 
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apart. Four headed gasifiers, capable of gasifying over 800 tons 

of coal per day, employ burner heads 90 ° apart. These larger 

units resemble intersecting ellipsoids having a major axis of 

13 feet. The gasifler is lined with a monolithic refractory 

lining. The average life of the lining is normally 2 to 3 years. 

Gasification of the coal is almost complete and instantaneous. 

Carbon conversion is a function of the reactivity is the coal. 

Exothermic reactions produce a flame temperature of approximately 

3500°F. Endothermic reactions, occuring in the gasifier 

between carbon and steam and radiation to refractory walls, 

reduce the flame temperature from 3500°F to an equilibrium 

temperature of 2700°F. Low pressure process steam is produced 

in the gasifier jacket from the heat passing through the 

refractory lining° 

Ash in the coai feed is liquified at the high reaction 

temperature. Approximately 50 to 70 percent of the molten 

slag drops out of the gasifier into a slag quench tank and 

is recovered for disposal as a granular solid. The remainder 

of the slag and most of the unreactsd carbon are entrained 

in the gas exiting the gasifier. Water sprays located at the 

gasifier outlet quench the gas to drop the temperature below 

the ash fusion temperature to prevent slag particles from 

adhering to the tubes of the waste heat boiler mounted atop 

the gasifier. 

Referring to exhibits II-19B and II-20B raw gas from the gasifier 

passes through the waste heat where high pressure steam is produced. 

After leaving the waste heat boiler the gas at 350°F is cleaned and cooled 

in a water scrubber system. The system consists of a washer 

cooler for removing the largest particles followed by dis- 

integrators where more than 99 percent of the remaining 

particles are removed. The gas then passes into a separator 

and into a low-pressure fan. A preoipitator is used only 

when gas is processed in catalytic units for chemical production. 
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The KBW tubular cooled system utilizes the equivalent coal 

preparation, gasifier feeding, waste heat recovery and slag 

removal units as presented for Koppers-Totzek and KBW jacket 

cooled systems. 

The gasifier differs in physical shape and method of cooling 

as the gasification reactions ~re taking place. The gasifier 

is rectangular in shape and uses a water tube membrane wall, 

which generates 600 psig steam. A cross section of the gasifier 

and a process glow schematic are illustrated in exhibits 

II-21B ~nd II-22B, respectively. 
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EXHIBIT II - 18B 
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EXHIBIT II - 2OB 
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EXHIBIT II - 21B 

KBW TUBE COOLED GASIFIE~ 

F'EAM D R U M ~  

COOLING 

COAL, OXYGEN 
AND STEAM 

GASI FICATION 
ZONE 

SLAG TO 
DISPOSAt 

P 
L 

I J 

) 
) 

HEAT RECOVERY 
" J -  BOILER 

'RODUCT GAS 
TO CLEA.NUF 

SYSTEIvi 

~LAG REMOVAL SYSTEM 

p P 



p P 

EXHIBIT II - 22B 
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INTRODUCTI ON 

This technical support doc~unent has been developed to 

establish a technical support plan and the staged data 

development requirements to assure the applicability o~ 

the technology to be used in the NEPGAS Project:. 

The principle areas to be addressed in this document are 

site, coal and process engineering considerahiens, tech- 

nological, support for the gasification system including 

testing to ensure that solids ~rom gasifier car, be dis- 

posed of in an envizonmentally acceptable manner, in 

addition an execution plan has been developed. 
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I SITE CONSIDERATICNS 

~DUCTION 

A carefully designed site ~nfirmation prooess for the NEPr~S S~ F~Is Plant 

and its auxiliary facilities will minimize envirc~/nental and social inp.~acts 

while allo%ring 9/%e program to proofed in a tin~ly and eoono~ic fashion. 

In the ~onceptual design study, m~d initial screen of the pote~%t.ial sites in 

the northern and n~ddle coal fields identifi_=~ Hazelton ~ the pria~ ~x~tential 

c~did~te site for the plant. A subsequent enviz~ra~ntal survey -assessing 

r_he feasibility of the site foz- further st~'/y and program contiruation, 

cxmfirmed the initial findings. 

~: site cDmractez~.istics significantly effect t/~e engineering c"und envir~%-.~n.tai 

design of the co~)lex. ~ discussion %~id~ follc~ assun'es t/%at the coi~erci~l 

c~9nsideration of making t/~e site available to the project have £een c~leted 

and addresses the site data which must he available to proceed ~:i~d~ tb~ design 

~)hase of the project. Wk%le tl~e cDn¢~pt[~l reporh gi%~s the major site 

pac~.ters, a checklist of the site data req~tr~.xl for design is given in 

Exhibit I-1. 

I-! ~'o~x~raphy ~nd Site Ccn~%tions 

~nile maps, geoloc/1 1~por~s, soil bearJmg studies, subsurface conditions 

informaticn and seismic zone reports are informati%~ as to site conditions 

the "lay of the land" is best obt=~__ned from walking the pro~.~z~y and getting 

a first-hand look. 

SL~surface c~nditions such as pz~vious mining activity, r~k escavation 

~uirements ~ould be carefully exanined as they cm% add considerably to 

t~he cost of ccnstzmction. Complete data in m~ ~xea sb~cifics must be on 

l~nnd before final desi~ is begun to a%~id duplication of design effo~t.s. 

In general, the state of Permsylvania, except for the e.~.~, r-,~ north~east 

corner, is considered as (zone one) limited seismic risk. Hc~v~r, loc~l 

fat%Its and seismic conditions r~t be established. 
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T-2 Climate 
The pzoposed site will require %~ather prohecticn for maj~- n~chnnical 

equipment such as c~ressors, coal grinding nmchines, et.c. 

Design climate conditicns must be established for I[~E req~dren~ts 

and the p~ss .nperations. Other empties of climatic o.~nsiderations 

in design include snow loads affects on structural design, and average 

ra~fall -dictates stonn-s~.~r capacities. Wind direction and velocity 

dict{,te design of buildings, tanks, towers, and st.~cks. 

Specific "~at~r ktsto~f for a locmtion is available from the U.S. 

National ~ather Service. 

~-3 Utilities 

~_~ discussed in tl~ sit~ evaluation report, I.lazelton was selected because 

of its pr~xi~&ty to culm, the availabilit%: to areas with so[rod soil 

conditions for constructicn of heauy equirm~nt as v~ll as s~'~table l~,d 

for slag dis[~osal. 

After the si%e selection has been finalized, a ccnfelm~}ce .~ould be 

arranged with tl~ appl~priate electric utilities to ~resent the 

requirements for the pro[rased plant. The utilities sho[~Id be f~un~i~hed 

witch: 

o Preferred point of delivy of electric service. 

o plant load, preferably maxin~um den~lnd in kilo-volt-~-mperes (kVA). 

o l~uir~ service voltage. 

o Prefer-red utility-supply arrangement. 

o Construction and st.nrt--t~o schedule. 

o Description of special equipment in t-~e system, such as unusually 

large ~-otors. 

o Anticipated po~mr factor. 

Based on this ~nzorn~t!on, the utilities should be able to provide electl'ic 

rates, a~d to ccmrent c~ their ability to meet requi ~re~.ts. 
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Water 

The environme~tal assessment report discusses in detail the puten~;.a! 

water sources. 

o Susque/%m~na River, 

0 ~e_high R%ver, 

o ~line drainage overflows and, 

o Groundwater 

The Susq%~.hanna Ri%gr appears t/~ most likely cm~didate source with 

groun@~ater as a supplemental sot%rce. Withdrawal told consumption 

of water frcm the Susque~%na River must be in compliance with tha 

folluwing SRBC regulation: 

"Compensation in ~I amg~t~ e~qual to the pz~ject's total c~is~ptive use 

sh~ll be 1~q~'lred When the strem~1 flow at the point of t~Jng equals 

or is anticipated to equal the 7-day l0 year ic~4 fl~4 pl%s t/~e pmDjezt~s 

total constmp, rive use and dedicated augn~ntation." 

Regulations ~llow colqmm~sation to be acec~plishgd ~f eieller o~ t/-.e 

following: 

o Cinnstm/ction or aq~isiti¢~n of stor~..~ facilities; 

o Use of cur~%tly owned facilities; or, 

o Purchase of water from a water c.cap~y. 

As the met/x~ of co,%~m~sation was not addressed in the ~ceptual 

stLr~, it .~ould be resolved early on in the next phase. 

Governn~_nt FagL%lations 

In addition to governmex~t regulations controlling envil~n~em.tal aspec~.s 

of the design, state and local codes governJ/~g i~ilers, buildings, 

structures, storage tanks, electrical i~stallations, fire protection,, 

~nd pressure vessels must be ~onsi -de~.d. 

A typical list of coded and specificaticas for plant equipment is pz~s~t~] 

in Exhibit I-2. 
~ m  
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Tl~ plant equ/pment shall be furnished in accordance with the listed 

codes and specifications as applicable. ~se codes ~d sl~cificatic~%s 

set forth a minin%~ requirement which n~v be ~eeded ~ghere specific 

oonditions govern or where superior or m~re ec~nauical designs or 

materials are available and Imve been applied successfully to pl.~nt 

c~eraticns. 

I-5 Enviroi~ental 

The legal process of inplem~ting and enforcing environn-~ital laws play 

a vital role in the timely and economic desig~, construchion, and 

q>eration of a s~thetic fuel conplex. 

Factors to be closely ~,mmined include air pollution wastewater dispos.~l 

and the h~Idling and disposal of both solid waste ~id hazardous waste 

all of which are. subjeot to a b_m6ildering variety of z~gui.at/ons 

pr~ulgated by federal, state, region~% ~nd~ lo¢2d, b~lies. 

For large and son~.times contl~versial projects such as a .c,~/n@~etic fuel 

plant, Th~ licens~lg process can be ccaplex and ti~e cons,~ng, The 

Environmm%talllic~ming Review task Ill of this expanded ~mrkscope 

addresses the environment question and licensing xL=qttiren~'.%ts. 
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EXHIBIT I-i 

SITE DATA CHECKLIST 

SITE DESCRIPTION 

Map showing roads, railroads, etc. 

Geodetic survey map of area 

Overall plant map 

Large-scale map of jobsite 

Contour map of jobsite 

General description of area 

Publications by state and local governments, regional 
industrial-development groups, chambers of conmlerce, 
etc., regarding site and area 

CLIMATE 

Maxim%tm temperature and month (no. days) 

Minimum temperature and month (no. days) 

Maximum wet-bulb temperature and duration 

Average temperature--warmest and coldest months 

Rainfall maximum, in./h, in./24 h 

Snowfall maximum, in./h, in./24 h, and accumulation 

Wind--prevailing direction, minimum and maximum velocity 

Likelihood of hurricanes or tornadoes 

Effect of climate on work habits 

Outdoor working days/yr no~naally lost due to inclement 
weather 

Seasonal conditions: duration of rainy season and snows; 
length of time that ground is frozen, muddy, dry; ice, sand, 
dust; temperature inversions, etc. 

Historical locs! weather bureau records 

GEOLOGY AND CONDITION OF SITE 

Elevation above sea level; nearby bodies of water of any 
significance 

Nature of soil and underlying rock strata, depth of over- 
burden, normal frost penetration 

Elevations of groundwater table, high and low levels and, if 
temporary, for what duration 

Natural drainage of site 

Site clearing and leveling requirements 

Availability, type and quality of: fill material, fine aggregate 
and coarse aggregate 

/ L 
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SITE DATA CHECKLIST (CONT'D) 

Soil-bearing data 

Earthquake history--severity and frequency, earthquake 
factor 

Previous mining activity 

Seismic-zone nlunber 

Geological publications relating to any of the foregoing 

T RANSPORTATION~D COMMUNICATION 

Description of access roads to site capacity, width and 
limitations of bridges; overhead obstruction clearances; 
requirements for road transportatioD pe:.mits, ~nd where 
these can be obtained 

Railroads serving jobsite--dista~Ice and access a..> nearest 
spur; clearances to build jobsite 

Distance and access to river 

Availability of all transport facilities (t~uck, deepwater 
and rail), and basis for contracting 

Nearest airports, airlines serving them, and types of service 
available 

Telephone, cable, telex and mail services 

Publications about transport facilities by: national, state 
and local governments; transportation or trade associations, 
chambers of commerce 

GOVE R Lq~IENTAL REGULATIONS 

State and local codes governing boilers, buildings, 
structures, pressure vessels, plumbing, sanitary facilites.. 
storage tanks, electrical installations, fire protection, 
pressure vessels, safety and labor 

Special state and local regulations regarding protection of 
groundwater 

Environmental agencies to be satisfied; Environmental 
Protection Agency (EPA), State Department of Enviru~unental 
Resources, etc. 

State and local inspectiQn agencies 

State and local permits required to do work 

State, local and other publications regarding regulations, 
permits, inspections, etc. 
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SITE DATA CHECKLIST (CONT'D) 

UTILITIES AND FUELS 

Cooling-water source, availability, supply pressure, return 
pressure, return destination, cost (rate), temperature, fouling 
properties, chemical analysis, supply-line size, return- 
temperature limitations, and other regulations on use 

Process-water source, availability, pressure, temperature, eosh 
(rate), chemical, analysis, supply-line ~ize 

Portable-water source, availability, pressure, cost (rate), 
chemical analysis, supply-line size 

Fuel-gas so~rce, pressure, low and high heat values, chemical. 
composition, cost, supply-line size 

?eel-oil source, availability, cost 

Coal source, availabi!ity, quality, size, cost 

Electricity source, characteristics, frequency and duration of 
interruptions~ causes of interruptions, rarest !im~.tation~ 

WASTE DISPOSAL 

Liquid-waste disposal destinations, quality an,:i quantity 
limitations, and state and local (or drainage basin commisszon~ 
ordinances, ].aws, etc., governing dispos.~l ef liquid wastes 

Solid-wasr.e disposal--state or local restricti.c'~s on quality, 
quantity, method and location, trash-handling-service availab..ii.t:" 

Waste-gas disposal--state or local regulatJ.oli.~ on air polit.ti(m, 
climatic conditions af'fecting dispersion, use of flares 

CONSTRUCTION AND OPERATING LABOR 

Availability of construction labor local].y and re[.~onally (by 
craft; and general construction-labor condition~ 

Amo~nt of other construction in area for next two year 

Construction--labor rates 

Construction-labor unions 

Local labor-market conditions for permanent operating labor 
availability, skills, competition for personnel, etc. 

Likely union representation 

Prevailing local rates for similar labor 

Publications by U.S. Bureau u" Labor Statist.L~;, state or 
local governments, chambers of commerce, labor unioD, etc.~ 
on area labor topics 

p D 
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EXHIBIT I-2 

TYPICAL CODES AND SPECIFICATIONS 

AGA - AMERICAN GAS ASSOCIATION 

AGMA- AMERICAN GEk'h~ MANUFACTURERS ASSOCIATION 

AISC - AMERICAN INSTITUTE OF STEEL CONSTRUCTION 

ANSI - AMERICAN NATIONAL STANDARDS INSTITUTE 

API - AMERICAN PETROLEUM INSTITUTE 

ASA - AMEKICAN STANDARD ASSOCIATION 

ASME - AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

ASNT - AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING 

ASTM - ;d4ERICAN SOCIETY FOR TESTING AND ~LATERIALS 

AWS - AMERICAN WELDING SOCIETY 

AWMA - AMERICAN WATER WOPd<S ASSOCIATION 

HEI - HEAT EXCHANGF. INSTITUTE 

HT - HYDRAULIC INSTITUTE 

ICEA - l!: ',:LATED CABLE ENGINEERS ASSOCIATON 

IEEE - INSTITUTE OF ELECTRICAL ~I;D ELECTRONIC ENGINEERS 

ISA - INSTRUqMENT SOCIETY OF AMERICA 

FIL - MILITARY SPECIFICATIONS 

NAFM - NATIONAL ASSOCIATION OF FAN MANUFACTURERS 

NB - NATIONAL BOARD OF BOILER AND PRESSURE VENDOR INSPECTORS 

N~:~:A - NATIONAL ELECTRICAL ~IANUFACTURES ASSOCIATiOH 

NFBA - NATIONAL FIRE PROTECTION ASSOCIATION 

OS[~A - FEDERAL OCCUPATIONAL SAFETY AND HEAIC']" A~..[41NISTRATION STA{~D~':~.D3 

SSPC - STEEL STRUCTURES PAINTING COUNCIL 

TEMA - TUBULAR EQUIPMENT MANUFACTURES ASSOCIATION 

UBC - UNIFORM BUILDING CODE OF THE INTERNATIONAL CONFERENCE OF BUILD][NC 

OFFICIALS 

UL - UNDERWRITERS LABORATORS 
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_T_T -- Coal 

Coal 

The oc~plex heterogenous nature of coal and the s~-of-the art of coal 

gasificatic~ systems require that testing be undartaken to ccmfirm that 

design considerations address the relevant coal and systems properties. 

The following tests and/or data are ze~ded before h%itiation of the 

plant design and engineering. Data or test results available from previous 

work can be used to initiate design. Hc~mver, a critical review should be 

made to ensure that information used is applicable to the design requirememts. 

Extensive grinding tests have been made cn sc~e of the candidate coals. 

data should be reviewed, and applicable data should be used to expedite 

initial phase of plant design and en£dneering. 

This 

If-1 Survey of Coal Source 

A survey of the potential coal souroes should he ~ndertaker, to 

establish the project candidate coals. The zesults of the survey 

will provide crmparative informatic~ on the ~ characteristics, 

availability, quantity, transport-rich ~ t s  and eccmcmics 

of each coal source. An analysis of this data together with the 

data developed from Coal Characterization Tests should be used to 

establish the coal design parameters for the project. 

II-2 Coal Characterization Tests 

A reliable source of data cn the physical and chemical characteristics 

of the coal is essential to the project design. The results of the 

following analyses will characterize the gasification parameters 

for the selected coal. 



p P 

o Sampling of Coa. l 

Although the coal consumed in a gasification plant may be measured 

in thousands of tons per day, the samples used for laboratory 

analysis are measured in gra~s. It is therefore important and 

difficult to obtain representative samples of coal. 

ASTM Standard D 492 now in use was developed, adopted in 1948, and 

reapproved in 1958. In this standard, which is less laborious 

than the. original, allc~rances are made for the probable ash 

content of the coal, permittin~ the use of smaller gross samples 

for the coals of lower ash content. 

Standard D 492 also sets procedures for reducing gross samples 

and for obtaining samples for standard and special moisture 

determinations. Two additional pertinent publications by the 

ASTM are: Symposium on Bulk Sampling (STP 242, 1958} and 

Symposi~n on Coal Sampling (ST~ 162, 1~55). A new method has 

also been adopted in 1968 covering the mechanical sampling of 

coal, D 2234. 

Careful coal sa~ling is of prime importance sine any data 

resulting from subsequent analyses are ~%ly as representative 

as the sample provided. 

o eml   yS!s 
The conceptual project study for the gasification of anthracite 

coal has been based on a composite of the range of coal in the 

region. 

For the design of the plant the proximate and ult/mate analysis, 

of the design coal must be estab ~]dshed. The scope of each 

analysis is indicated in the follc~Ing exhibit. 
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COAL ANALY~_S ON AS-~rv~D BASlS 

P~xima~ Analys~ 
Weight % 

Moisture 

Ash 

Volatile ~tter 

Fixed Carbon 

Ultimate .Analysis 
Weight % 

Moisture 

Carbon 

Nitrogen 
Chlorine 

Sulfur 

Ash 

C~ygen (cliff) 

The standard Laboratory pzocedures for making these analyses 

where formerly listed under ASIM D271. Tne.se methods were 

discounted in 1975 and were replaced by ASIM Method D3176 

and ASTM D3172 for the proximate and ultimate analyses, 

respectively. 

Also included in the coal analysis would be the gross calorific 

value or higher heating value. The gross calorific value is 

the heat produced by cumbustion of a unit quantity of solid 

fuel, at constant ~Dlume, in an c~ygen bomb caloricmeter 

under specific conditions. The preferred procedure for 

measuring the gross calorific value is AS~M Method D2015, 

which also covers mthods for determining the net or lower 

calorific value. 

The ultLmate analysis and heating values detezmined in the uoal 

analysis are .important for calculating accurate material and 

thermal balances of the gasifier. 
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o 

This index (the FSI) is a measure of the volt~e increase that 

a coal usdergoes when it is heated without physical restraints 

under standard conditions. The FS7 provides a general 

indication of t~e plastic behavior of coal during ccmbustlon 

or gasification. 

The standard emPrical test method, AS~M D720 involves heating 

a 1 gram sample of coal in special equipn~nt under specified 

conditions. A coke button is produced, the profile of which 

is then compared with a series of standard profiles. Readings 

are reported as the FSI, on a n~_rical scale of 1 through 9, 

in steps of one-half. 

o Grindability 

Common indicators of this property relate the amount of work 

needed to pulverize a given coal to that needed 1:o pulverize 

certain standard coals. GrLndability is determined by a 

specific test procedure, AS~M D409, which employs a Hardgrove 

grindability ma~dme. 

The Hardgrove grindability index is deri~ed by comparing the 

weight of a test sampler passing through a 200 mesh screem 

~ith that of the fines produoed from standardized reference 

coals, using a standard ca]jbratlon chart. 

o 

The preferred procedure for ~easuirng ash fusion ~_=-7~e~ ratures 

is outlined in AS~4 I)1857. Earlier procedures used only a 

reducing atmosphere for such determinations, whereas th~ standard 

presently a~opted employs both z~ducing and oxidizing atr~spheres. 

Instead of meam.~ing loosely defined softening and fluid - critical 

points, the new procedures specify the following t~s of data: 

- Initial Deformation Temperature 

- Softening Temperature 

- Hemispherical Temperature 

- Fluid Temperature 
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Along with the ash fusibility characteristics an analysis of 

the major ~ t s  of the coal ash should be determined. 

The procedure used for a rapid and inemp~nsi%~ analysis is 

ASTM Method D2795. 

Knowing the major co~2onents of the ash and ash fusionability 

temperatures an analysis can be made to determine the T250 

point. The T250 point is the temgerature at which the 

viscosity of the slag is 250 poise. Analysis has shown, that 

it has been f~asible to remm~ mslten ash at or below the T250 

point, reasl-mbily easily and reliably. 

~al c~,i~ ,d~. g mveiw 

All the coal gasification technologies ~der investigation require a certa/n 

amount of coal preparation, including the reduction of the coal feedstock to 

a proper size range of particles. ~his need to prod. uce the appropriately 

sized particles has raised several process questions. 

I. What type of crusher or grinder is best or satisfactory to take 

a given feed size and type of coal to a desired product size? 

Frequently, a desired product is smller than same size but with 

as few fines as possible, or the fraction in some size range has to be 

as high as possible. 

2. HOW big does the machine have to be for a given throughput rate? 

3. Huw much electrical energy (or its equivalent) is required per ten 

of prcd~t? 

4. HOW does the size distributi~ vary with chan8~ in trxoughput 

rate and is a control scheme necessary or desirable? 

5. Can the size distribution be readily varied if des~.~d? 

6. What is the cptimmn way of c~_rating a machine in a given system? 
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While the final resolution to these questions may require grinding tests~ 

the costs and time required to oonduct these tests can be reduced considerably 

by the judice use of existing information. ~ne coal preparation study program 

is planned as three subtesks: 

o State of the Art Search 

o Mathematical Modeling 

o Testing 

State-of-the-Art Search 

The State-of-the-Art Search is targeted to examine existing coal size reduction 

technology by examining the capacity, power draw, and output spectrum of 

commercially available coal size reduction equipment. 

The study will include. 

i. £.~rrently used equipment. 

2. Results of a brief literature survey. 

3. Manufacturers information. 

The initial effort will be directed towards obtaining n~nufacturers informati~. 

As a result of the survey a guide listing size reduction equ[pment manufacturers, 

the output spectrun (top size and size slate of product), 1~ximum top size of 

feed, volute rate of units, and driving power ~equired will be prepared. 

~his survey will select the candidate te~hnically to which Mat~tical Modeling 

w/ll be applied. 

study programs, such as the DOE coal grinding studies, have improved methods 

of modeling coal grinding. The model views the grinding process as a rate 

process. With the proper khletic model it is possible to pr~lict a grinding 

aircuit performance. 

In additicn, alternate configuration and control performance can be shm~lated. 

The eqhati~s of com~inution are coupled with material belance equations, time 

of grind e~pressions and classificatiun models to simulate the operation of a 

~l~g =i~4Kt. 
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The Matematical Ymdel me--fogy can then be applied to the oandidate 

grinding system selected frem the State-of-the-Art-Search to detezmine guides 

for empected performance and the near opticr~l conditions to he used in the 

next stage of testing. 

Grindin~ Test 

The parameters to be used in the design of the grinding system will be verified 

in grinding tests. 

A research and testing facility located at Danville Penn operated by Kennedy 

Van Saun Corporation (KVS) was established by DOC as a coal test center. 

Commercial testing facilities are q~erated by Babcock & Wilcox. 

The need to prouoed to the final testing stage depends on the data available 

in the literature and the critical need for a specific product slate for 

good gasification. 
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Ill - GASIFICATION TESTS 

Constant updating and system ~provem~.nt is a feature of 

the present state-of-the art in gasification. While a 

number of plants of comparable capacity have proceeded to 

various levels of planning a design, there are no coal 

gasifications units in the United States on the scale of 

the proposed installation. Information developed to date 

from Process Develops.lent Units (PDU), Demonstration and 

Semi-Commercial Plants leads to the conclusion that the 

design and operation of a coal gasification based fuel grade 

methanol complex is not expected to present any insurmountable 

technical problems. 

It recommended that for the gasifier system selected, tests 

be conducted on the candidate coal. Such tests will serve 

to confirm the parameters to be used in the design. The 

following items must be confirmed through testing. 

o Steam to carbon ratio 

o Oxygen to carbon ratio 

o Coal feed system 

o Gasifier capacity 

o Gasifier heat and material balances 

o Slag removing requirements 

o Trace component material balance 
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ESTIMATE OF OPERATION 

Based on data developed in the Coal Characterization Tests 

an estimate of the operating conditions for the gasification 

section should be developed by the selected gasification vendor. 

This estimate, based on extra~la~ion- of existing data such 

as reaction kinetics, equilibrium faQtors used in conjunction 

with computer simulations will serve to confirm the oxygen 

plant size, the steam system design and its associated 

equipment, the number of gasifiers required developed in 

preliminary evaluation given in Task 'I Report. 

If the representative coal is outside the experience spectrum 

of the vendors gasification technology bench scale tests should 

be made to establish the relevant parameters as discussed" 

above. 

While the estimate of operation is an engineering estimate of 

the proposed conditions it will also target the conditions to be 

tested in the PDU. 

SHORT GASIFICATION RUNS 

The objective of preliminary PDU test runs is to confirm the 

operability of the coal gasification process at the design 

pressure with the selected coals, to refine the estimate of 

preferred operating conditions, product gas yields and 

composition, to obtain ahd analyze samples of slag and fines 

and to establish the basis for a sustained run with the 

selected coal. Maximum projected gasifier throughput will 

be determined and unexpected operating problems will be 

identified. 
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A test will consist of several short pilot plant runs, each con- 

ducted at a different gasifier temperature, utilizing a single 

set of gasifier parameters. 

EXTENDED GASIFICATION RUN 

The extended run shall be designed to simulate the plant 

operation and collect data which reflects the operating 

conditions of the plant. Approximakely 200-300 tons of coal 

should be gasified during the extended run. The following 

tests should be included in the extended test run. 

o Corrosion Test 

Test coupons should be inserted for corrosion at 

strategic points in the pilot plant to collect data. 

The results of the test will provide valuable insights 

for the selection of materials that are compatible with 

the type of coal used. 

o Recyle Test 

This test using recycle solids should be designed to 

confirm the gasification parameters and the feasibility 

of operations with ash and carbon recycle. 

o BlowdownWater 

Criteria used in the estimate of operations tc determine 

blowdown rate based on total dissolved solids and/or 

chloride concentration level should be confirmed. This 

data will finalize the water management program within 

the gasification system. Blowdown water data including 

an analysis of trace components will provide the information 

necessary to determine and confirm the environmental 

impact of wastewater treatment requirements. 
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o Slag Discharge Simulation 

The slag discharge system of the pilot plant should 

simulate the operation of the proposed p!~_n_t ~d/or 

provide data which can be used to design a slag 

discharge system. Slag discharge data will improve 

the operability and economics of the slag handling 

system. 

o Trace Component Analysis 

A trace component analysis is important from several 

points of view. If there are trace components present 

in the raw gas that are peculia r to the candidate coal, 

they could cause problems either in downstream processing 

units or the waste water treating system. Trace 

components which leave in the product gases may cause 

catalyst poisoning. Trace components which are removed 

during the washing step of particulate removal may lead 

to unforeseen problems in the waste water treatment 

system. Finally, trace components present ~m the slag 

or ash could lead to uncertainty in the solid waste 

disposal system. 

o Heat Recovery & Particulate Removal 

Every effort should he made to ~nclude a simulation of 

Heat Recovery and Particulate Removal in the PDU. 

Questions to be addressed in this area should include 

materials of construction, potential fouling and 

plugging of boilers and methods for extending waste 

heat boiler~n~tream~ime~uch ~ssootblowers. 
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The potential for downstream equipment fouling due to 

the presence of partioulate in the product gas must 

also he addressed. 

The scale and costs of PDU operations may limit the 

applicability of the data collected in this area. 

Th~s specifics of the available equipment of the PDU 

may dictate that heat recovery and particulate removal 

tests be postponed to the Demonstration Scale Tests, 

as tests at this stage may not simulate final equipment 

design. 

TESTS PROM DEMONSTRATION UNITS 

Process development units have gasification capacities on the 

order of 15 to 50 T/D. The gasifier for the proposed install- 

ation will gasify from i000 to 2500 T/D. Thus, the question of 

scale up remains. 

Consideration should be given to obtaining dat~ from large 

demonstration units. This data will be used to eliminate the 

unquantifiable scale up risk factor and provide data which 

cannot be obtained from PDU tests. 

SLAG LEACHABILITY TESTS 

The envi~,mental impact of the disposal of the slag/ash 

requires that tests be conducted to develop and assess design 

parameters to be used in solids waste disposal system. 
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I .  INTRODUCTION 

A • PURPOSE 

The purpose o f  th~s s t u d y  i s  t o  a s se s s  on a p r e l i ~ i ~ r y  b s s t s  the  

f e a s i b i l i t y  of  the  Hazle  Township shale  p i t  s i t e  as  t h e  l o c a t i o n  f o r  a 

commercial  8 a s i f i c a t i o n  f a c i l i t y  produciu~ marke t ab l e  methanol .  A 

p r ev ious  s i t e  i n  n o r t h e a s t e r n  Pennsy lvan ia ,  t he  Nant ieoke  I n d u s t r i a l  

Park ,  was i n i t i a l l y  c o n s i d e r e d  as  the p o t e n t i a l  s i t e  but  was found 

i nadequa t e  due to  l i m i t e d  p l a n t  a rea  and u n d e s i r a b l e  subs idence  

c h a r a c t e r i s t i c s  r e s u l t i n g  from p r e v i 0 u s m i n i n g  a c t i v i t i e s , .  Subsequent ly  

an  e v a l u a t i o n  of a l t e r n a t e  c a n d i d a t e  s i t e s  w a s ' u n d e r t a k e n  to  determine a 

more s u i t a b l e  s i t e °  From t h i s  e v a l u a t i o n  the  s h a l e  p i t s  s i t e  was Eiven 

t h e  pr~ne c o n s i d e r a t i o n °  This  s tudy  serves  to  a s s e s s  t h e  f e a s i b i l i t y  o f  

t h e  s h a l e  p i t  s i t e  f o r  f u r t h e r  s tudy  and program c o n t i n u a t i o n o  

B. SCOPE 

I n  o rde r  to  accomplish t he  above o b j e c t i v e ,  Euvtzospheze  has performed 

env i ronmenta l  i n v e s t i s a t i o n a  r e l e v a n t  t o  the  f o l l o v l ~  a r e a s :  

w 

w 

w 

m 

w 

Air  q u a l i t y ;  

Water and So l id  Waste; 

Land Use/Soeloeeonomics 

Ecology; and 

Regula tory  t t equ i rements .  
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For each of  the above a r e a s ,  the  followiuE tasks  were undertaken: 

1) Establishment of s£ t e  cha rac t e r lQ t i c~  on a qua l i~a t ive  bas i s  

from ava i l ab le  l i t e r a t u r e  and f i e l d  l e v e l  reconnaissance;  

2) Analysls of potential interactions between the coal gaslflcatlon 

f a c i l i t y  and the e x i s t i n 8  enviro-ment; 

3) l deu t t f i c a t£on  of  the  p o t e n t i a l  changes to the environment 

r e su l t i ng  from p l a n t  cons t ruc t ion  and ope ra t ion ;  and, 

4) Determ/nation of  i m p l i c a t i o n s  of p o t e n t i a l  chanEes as they ~ g h t  

• r e l a t e  to  the preven~ion of  p lant  s i t i n 8  ln  Hazle Township 

(Fatal Flaw Assessment). 

In execut£ng the above t a s k s ,  Envirosphere has ~rlth Ebasco engineer£ng 

i n p u t ,  provided a process  d e s c r i p t i o n  lncludtnE e s t i m a t e s  of  a i r ,  water 

and s o l i d  waste emissions.  The r e s u l t s  of these i n v e s t i g a t i o n s  are 

p resen ted  below. 

1Z SITE DESCRIPTION 

A. LOCATION 

The proposed s a s t f $ c a t t o n  f a c i l i t y  i s  loca ted  in Hazle Township, Luzerne 

Connty~ 2.7 ki lometers  ENE of  the  Ci ty  of Hazelton and 32 ki lometers  

south  of  Wllkes Barfs .  Wilkes-Barre  Is  the county s ea t  and l a r g e s t  c i t y  

in  Luzerne County. 
--2--  



The s i t e ,  known as  t he  sha le  p i t  s i t e ,  i s  a 170 a c r e ,  r e c t a n g u l a r  shaped 

p a r c e l  s i t u a t e d  on top  of  a r idge  between t he  v i l l a g e s  of  Oakdale and 

Stockton on S tock ton  F~untain  Road. The p a r c e l  i s  a l a r g e l y  wooded s i t e  

except  f o r  t h e  w e s t e r n  p o r t i o n  of  the  s i t e  ~h ich  has been mined f o r  

s h a l e .  The s i t e  i s  bound on a l l  s i d e s  by s t r i p  m i n i ~ a r e a s  e x c e p t  f o r  

i s o l a t e d  hous ing  developments  ~ e s t  end e a s t  o f  the  s i t e .  The 

gas ig£ca t£on  £ a c £ 1 i t y  and sur rounding  a~a i8  i l l u s t r a t e d  on t he  s i t e  

p lan ,  F igure  1 .  

B, DISCIPLINARY CHARACTERIZATTOH OF SITE 
- i m  i 

1.  Air Q u a l i t y  

L 

Xn g e n e r a l ,  P e n n s y l v a n i a  c l ima te  i s  de£ tned  as  humid c o n t i n e n t a l  t y p e .  

Annual t empe ra tu r e  averag  e f o r  the  H a z e l t o n  a r e a  i s  8o6°C ( 4 7 . 5 ° F ) .  

S u ~ e r s  a re  g e n e r a l l y  war ,  w i th  the J u l y  mean d a i l y  maximum t e m p e r a t u r e s  

of 26.7°C (80°F) .  High t empera tu res  o f  32.7°C (90°F) or  above 

occur  on the  ave rage  o f  3 days per  y e a r  w i th  the  h ighes t  t e m p e r a t u r e  

recorded be ing  36.7°C (98°F) .  T h u n d e r s t o m s  average  30 p e r  y e a r  and 

account  £or  a l a r g e  p a r t  of  the  summer p r e c i p i t a t i o n ~  

Winters  a re  no rmal ly  co ld~r£ th  an ave rage  mean t empera tu re  f o r  December~ 

January and Feb rua ry  o f  -3 .2°C ( 2 6 . 3 ° ¥ ) .  F reez ing  t e m p e r a t u r e s  occur  

o r  the  average  of  150 days pe r  yea r  and the  c o l d e s t  t empera tu re  r eco rded  

£s  -3X°C ( - 2 4 ° F ) ,  Measurable  snow g e n e r a l l y  occur s  'between l a t e  

November andm£d-March~r£th  the  g r e a t e s t  amount genera te~  ~ ~r~m c o a s t a l  

s torms.  P r e c i p i t a t i o n  i s  f a i r l y  e v e r y  d i s t ~ b u t e d  th roughout  any g i v e n  

yea r  ~vLth an ave rage  o f  48.2 i n c h e s .  
- 3 -  
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Climatic information fo r  the proposed £ a c t l i t y  was ex t r ac t ed  from 

Climatic Summaries publ ished by NOAA. Although data £s not a v a i l a b l e  f o r  

Hazel toa ,  informat ion £rom Freelaud,  Pa i s  considered to  be 

r e p r e s e n t a t i v e  o£ the proposed s i t e  l o c a t i o n  due to i t s  proximity 3 km (§ 

mi les )  and a l t i t u d e  623 m (1900 i t )  (Hazelton s i t e  i s  approximately 

1700 ' ) .  

The d i scuss ion  ~ ambient a i r  qua l i t y  i s  based upon ambient a i r  q u a l i t y  

data  c o l l e c t e d  by the Pennsylvania Bureau of  Air Qual i ty  Control (2) in  

and around the Hazelton a rea .  The s t a t i o n  a t  Hazelton,  operat ing s ince  

1979, monitors only Total  Suspended P a r t i c u i a t e s  (TSP). Data c o l l e c t e d  

a t  t h i s  s i t e  has shown no v i o l a t i o n s  of the primary or  secondary National  

Ambient Air Qual i ty  Standards (NAAQS) through June, 198Op v£th the 

h ighes t  and second h ighes t  va lues  recorded being 137 u g / 2  and 131 

us/m 3, r e s p e c t i v e l y .  Sul fur  dioxide (SO2) da ta  i s  recorded in  

Palmertou, 12.6 km (21 mi les)  ESE o£ Hazleton.  The annual mean 40 

ug/m 3 (0,015 ppm), the h ighes t  24 hour average 218 ug/m 3 (0.084 ppm) 

and the  highest  one hour average 907.4 u g / 2  (0,349 ppm) are a l l  wel l  

below the NAAQS, There were no cont ravent ions  o£ the NO 2 NAAQS annual 

mean o£ 100 ug/m 3 (0.050 ppm) repor ted iu  Pennsylvania .  NO 2 i s  not 

monitored at  Hazeltun,  Four s t a t i o n s  c o l l e c t i n g  NO 2 in  the surrounding 

area  have annual means t ha t  range from 38-68 ug/m 3 (O.O~9-0.034 ppm). 

Based on these f i g u r e s  and the s ta tewide  summary fo r  the years  1974-1979, 

a reasonable  es t~na te  og the background concen t ra t ion  o£ NO 2 a t  

Hazelton would be 56 ug/m 3 (0.028 ppm), wel l  below NAAQS o£ 100 ug/m 3 

(0,050 ppm). Carbon Monoxide (CO) l e v e l s  a re  gene ra l ly  low throughout 

Pennsylvania with the s t a t ewide  annual mean averagin8 1°4 ~ / m  3 (1.3 

ppm) £rom 1974 to  1979. Vehicular  emissions are  the major source of  CO 
-4 -  
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and a r e  a problem o n l y ' i n  h igh  t r a f £ i c  d e n s i t y  a r e a s .  No c o n t r a v e n t i o n s  

of  the  pr imary  1 hour s t anda rd  of  40mg/m 3 (35 ppm) and the  pr imary  

8-hour s t a n d a r d  of l0  mg/m 3 (9 ppm) have been r epo r t ed  th roughout  t he  

s t a t e .  Based on da t a  c o l l e c t e d  from sur rounding  s t a t i o n s ,  a c o n s e r v a t i v e  

e s t i m a t e  o£ the  annual  mean, 8 hour  and 1 hour  background CO 

c o n c e n t r a t i o n s  i s  2.2 ~ / m  3, (2.0 ppm) 8 .3  mg/m 3 (7.5 ppm) ~nd 16.7 

mg/m 3 (15 ppm), r e s p e c t i v e l y .  

Pennsy lvan ia  has been des igna t ed  as  non-a t t a inmen t  f o r  ozone.  Moni tor ing  

da ta  f o r  ozone and non-methane hydrocarbons  (p recurso r s  i n  the  f o r m a t i o n  

o£ ozone) suppor t s  the  non -a t t a inmen t  d e s i g n a t i o n .  There i s  no ozone 

moni tor  a t  Hazel ton  a l though  s t a t i o n s  a t  Palmer ton and Wi lkes -ba r re  

r epo r t ed  c o n c e n t r a t i o n s  above the  .120 ppm s t anda rd .  Approximately 79Z 

of  the  s t a t i o n s  e o l l e e t i n g  da te  i n  Pennsy lvan ia  r epo r t ed  c o n t r a v e n t i o n s  

of the  s t a n d a r d  whi le  a l l  s t a t i o n s  r epo r t ed  3 h r m e a n s  (6-9 am) w e l l  

above t h e  NAAQS of 0°24 ppm~ Of t h e  ozone moni tor ing  s t a t i o n s  i n  

Pennsy lvan ia ,  18.7Z had l e v e l s  between 1 . 0 - 2 . 0  ppm, 37.5Z between 2 . 0 - 3 . 0  

ppm and the  remaining 43.8Z exceeded 3.0 ppm. 

Five n o n - a t t a i n m e n t  a r e a s ,  as d e s i g n a t e d  by the  S t a t e  of  Pennsy lvan ia ,  

• are  l o c a t e d  w i t h i n  5 0 m i l e s  of  t he  proposed f a c i l i t y .  These a r eas  and 

the  p o l l u t a n t s  t h a t  c u r r e n t l y  exceed s t anda rds  a r e :  

- E n t i r e  S t a t e  of  Pennsy lvan ia  - Ozone 

- Allentown/Bethlehem - Eas ton  Air  Basin - t o t a l  suspended 

p a r t i c u l a t e s  

- Reading Air  Basin - t o t a l  suspended p a r t $ c u l a t e s  

- S n r a n t o n / g i l k e e - b a r r e  Ai r  Basin - t o t a l  suspended p a r t i c u l a t e s  

- P o r t i o n s  of  Northumberland County - s u l f u r  d i o x i d e  
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r e c e n t  c o n v e z s a t i o n ~ z i t h  t h e  Pennsy lvan ia  S t a t e  Department o f  

Environmental  Resouzces has confirmed th~se  a i r  q u a l i t y  d e s i g n a t i o n s  

promulgated i n  t he  February  12, 1980 i s s u e  o f  the  Fede ra l  ReEi s t e r .  The 

proposed f a c i l i t y  i s  lo,eated a t  l e a s t  20 mi les  from the  neazeot  

non-a t t a inmen t  a r ea  (o the r  t h a n  ozone) .  I t  i s  s i t u a t e d  tn  a V o l a t i l e  

Organic Compound (VOC) emiss ion  o f f s e t  county  and s u b j e c t  to  the  s t a t e ' s  

emiss ion  o f f s e t  p o l i c y .  

There a r e  no Class  I a r e a s  ( n a t i o n a l  pa rks ,  w i l d e r n e s s  or  r e c r e a t i o n a l  

a r e a s )  l o c a t e d  w i t h i n  80 km ( 5 0 m i l e s )  o f  the  s l t e  or  i n  the  S t a t e  of  

Pennsy lvan ia .  The e n t i r e  s t a t e  i s  des iEnated  as Class  I I ,  which a l lows  

f o r  moderate economic growth.  B r i g t n t t n e ,  N J Dol ly  Sods and O t t e r  

Creek, W Va a re  the  n e a r e s t  Class  I a r e a s .  However, when one a s s e s s e s  

t h e  d i s t a n c e  (a t  l e a s t  206 km) from the  proposed f a c i l i t y ,  p o l l u t a n t  

s p e c i f i c  impacts  on t h e s e  Class  I a r ea s  a r e  expected to  be 

i n c o n s e q u e n t i a l .  

I n  ~- r ecen t  phone c o n v e r s a t i o n  (3) ,  w i th  EPA Region l I I  i t  was l ea rned  

t h a t  t h e r e  a re  on ly  two PSD sources  l o c a t e d  w i t h i n  50 mi l e s  of Haze l tou .  

One source ,  a n t h r a c i t e  combustion b o i l e r ,  i s  l o c a t e d  i n  the  C i ty  of  

Wt lkes -bazre ,  approxiumte ly  33.6 km (21 m i l e s )  n o r t h  of  Haze l tou .  The 

second source ,  a g ra in ,  unloadin8 p l a t f o r m ,  i s  l o c a t e d  i n  Allentown, 

approximate ly  55 km (35 m i l e s )  s o u t h e a s t  of  the  pro,Josed p l a n t  s i t e .  

Both sources  a r e  l o c a t e d  i n  non-a t t a /nmen t  a reas  f o r  TSP. However, 

n e i t h e r  emiss ion r a t e s  nor s t a c k  parameters  a r e  a v a i l a b l e  f o r  t h e s e  s i t e s  

a t  t ~ s  t ime .  

- 6 -  
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Persona l  c o m m u n i c a t i o n w l t h R i e k H a v e n s  o f  the  Pennsy lvan ia  DepartJnent of  

Environmental  Resources (DER) has  i n d £ c a t e d  l i t t l e  chaoge i n  emiss ions  

and /o r  background ambient a i r  q u a l i t y  over  t he  l a s t  s e v e r a l  y e a r s .  Based 

on t h i s  i n f o r m a t i o n  i t  appears  t h a t  ambient  a i r  q u a l i t y  s t a n d a r d s  and not  

PS9 inc rement s  ~rl l l  be the  pr imary f a c t o r  l i m i t i n g  8round l e v e l  impacts 

from the  proposed f a c i l i t y .  

2. Water 
m 

The d i v i d i n g  l i n e  between the Susquehanna River  and Delaware River  Basins 

runs th rough  the  n i t y  of  Haz le ton .  Tb, e proposed s i t e  i s  l o c a t e d  e a s t  and 

south  o f t h e  l i n e ,  i n  the  Delaware River  Basin.  B a s e d  on USGS 

f l o o d - p r o n e  a r ea  i n f o r m a t i o n ,  i t  has  been determined t h a t  t h e  p l a n t  s i t e ,  

i n c l u d i n g  a d j a c e n t l y  l oca t ed  mined a r e a s  a re  not  l oca t ed  i n  t he  1Q0-year 

f l o o d p l a i n .  The n e a r e s t  100-year  f l o o d p l a / n  a reas  a re  one mi le  n o r t h  o f  

the  s i t e  n e a r  Black Creek and approx ima te ly  one ~ t l e  s o u t h e a s t  nea r  the  

H a z l e a u d  Dreek Creeks.  

At the  p r e s e n t  t ime ,  i t  has been e s t i m a t e d  t h a t  t o t a l  average  p l a n t  water  

r equ i rements  f o r  f o u r  (4) 2S00 t o n s / d a y  methanol  g e n e r a t i n g  u n i t s  would 

be 27,000 8pm wi th  approximate ly  SO pa rcen t  being consumed. 

Four p o t e n t i a l  water  supply sources  f o r  s a t t s £ y l n g  p l a n t  w a t e r  

r equ i rements  were cons ide red :  

- 7 -  
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Susquehanna River |  

L e h i g h R i v e r |  

Mine d ra inage  over f lows  ( t r i b u t a r i e s  t o  the  Susquehanna and 

L e h i g h R i v e r s ) |  and~ 

Groundwater. 

The Delaware River was not considered as a potential water source since 

the shortest distance between the site and the river is approximately 40 

to 45 miles. This compares w~h distances of approximately 10 and 15 

miles for the Lehigh and Susquehanna Rivers, respectively. 

The f o u r  water  supply sources  cons idered  f o r  t he  coa l  g a s i f i c a t i o n  p l a n t  

a t  Haz le ton  a re  d i scus sed  below i n  more d e t a i l .  
° 

a .  Susquehanna Biver  
. |  

githdrawal of water from the Susquehanna P£ver for plant makeup would 

most probably  be i n  t he  s t r e t c h  o f  t he  r i v e r  between Danv i l l e  and 

Wilkes-Barre .  Cons ider tn  8 an  e s t i m a t e d  p l a n t  wate r  wi thdrawal  and 

consumption of 27p000 gpm (60 cfs) and 13,500 gpm (30 cfs), respectively, 

the Susquehanna R/vet Basin Commission (SRBC) believes that there is 

adequate river flow available t o  meet plant requirements. The 7-day low 

flow with a one in 10 year occurrence period (Q?-IO) in the Susquehanna 

EiVer at Wilkes-Barre Is approxlmately 359,000 EPm (800 efs) with the 

historical low flow heine 224,000 gpm (500 cfs). However, withdrawal and 

consumption of  water  from t h e  Susquehanna River  must be in  compliance 

w i t h  the  follo~rluE SRBC r e g u l a t i o n :  

-8- 
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"Compensation i n  an amount equa l  t o  the  p r o j e c t ' s  t o t a l  

consumptive use s h a l l  be r e q u i r e d  when the  s t r eam f low  a t  the  

p o i n t  o f  t a k / ~  e q u a l s  o r  I s  a n t i c i p a t e d  to  equa l  t he  7-day  10 

y e a r  low f l ow  p l u s  the.  p r o J e c t t s  t o t a l  consumptive use  and 

d e d i c a t e d  a u p e n t a t $ o n . "  

Compensation cou ld  be accompl ished  by e i t h e r  of  the  f o l l o w i n g :  

m 

m 

m 

C o n s t r u c t i o n  or  a q u i s i t i o n  o f  s t o r a g e  f a c i l i t i e s ;  

Use of  c u r r e n t l y  owned f a c i l i t i e s ;  o r ,  

Purchase of water from a water purveyor. 

Therefore durln E periods when the river flow at Wilkes-Barre was 

determined to be 800 efs or lower the proposed coal gasification plant 

would be required to have a net eonsumptlve use of zero. This could be 

aocompllshed by the use of a reservoir servln E plant water needs or 

compensatln8 the rlver with a flow of 30 cfs. 

Water q u a l i t y  of  th~ Susquehanna R ive r  i s  p r e s e n t e d  i n  Table 1 based on 

moni to r ing  r e s u l t s  a t  the  r i v e r  s t a t i o n  near  Hunlock Creek.  

Assuming t h a t  15,500 gpm would 5e d i s cha rged  t o  t he  r i v e r  from t h e  p l a n t  

t h i s  d i s c h a r g e  would have t o  be i n  compliance wi th  s p e c i f i c  Pennsy lvan ia  

wa te r  q u a l i t y  s t a n d a r d s .  S p e c i f i c  c r i t e r i a  f o r  t h e  s t r e t c h  of  t h e  

Susquehanna R ive r  near  t he  Haz le ton  s i t e  a r e  p r e s e n t e d  i n  Table 2.  

Compliance wi th  t h e s e  c r i t e r i a  would be d e t e m i n e d  us ing  a mass ba lance  

f o r  the  QT-lO r i v e r  f low.  The maximum al . lowable mix~nE zone i n  t he  r i v e r  

would be on a c a s e - b y - c a s e  b a s i s .  
- 9 -  



h. Lehi~hRiver 

Withdrawal and consumption of wa te r  from the  Lehigh River  i s  under  the  

J u r i s d i c t i o n  of  t he  Delaware R~ver Basin  Commission (DItBC). From USGS 

da ta  i t  i s  concluded t h a t  ~,eh~h River  f lows near  Hazle ton  a r e  

s i g n i f i c a n t l y ,  lower  than  those  found i n  t he  Susquehanna River  (eg,  t he  

7-day low f low i n  t he  L e h i g h P ~ v e r  nea r  k ~ l t e H a v e n  i s  app rox ima te ly  40 

k s ) .  DRBC r e s t r i c t i o n s  on wate r  cons.umptton along the  Lehigh  River  a re  

geared towards i u s u r i n g  adequate  f low f o r  r i v e r  users  downstream and 

p reven t ing  sea wate r  i n t r u s i o n  i n  t h e  Delaware River .  Conversa t ions  wi th  

the DRBC i n d i c a t e  t h a t  f o r  consumption of  water  near  Haz le ton  

compensat ion could probably be r e q u i r e d  to  i n s u r e  minimum r i v e r  f lows a t  

a downstream l o c a t i o n  on the  Lehigh River  and a t  Trenton on the  Delaware 

River .  Compensation could be accomplished by r e l e a s e  of flo~rs to  the  

Lehigh l ~ v e r  f~om a water  s t o r a g e  f a c i l i t y °  

Xt i s  expected that  water  wi thdrawal  and consumption from t h e  Lehigh 

River when compared to  s i m i l a r  use  of  the  Susquehanna River  would r equ i r e  

l a r g e r  wa te r  s t o r a g e  requi rements  f o r  the  proposed p r o j e c t  due to :  

- The c o n s i d e r a b l y  lower f lows  occur r in8  in  the  Lehigh  River ;  and,  

Pe r iods  of  low f low c o n d i t i o n s  i n  the  L e h i g h R i v e r  and i n  the  

• Delaware River  a t  Trenton  t h a t  would r equ i re  compensat ion from 

t h e  p r o j e c t  could p o t e n t i a l l y  occur  more f r e q u e n t l y  than  the  

comparable 7-day low f low pe r iod  i n  the  Susquehanna l t i ve r .  
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L e h i g h R i v e r  water  q u a l i t y  a t  the  Walnutpor t  S t a t i o n  i s  summar£zed £n 

Table 3.  

The s t r e t c h  of the  Lehigh River  n e a r ' H a z l e t o n  i s  c l a s s i f i e d  as  a co ld  

water  £ i s h h a b i t a t  and a h ~ h  q u a l i t y  water  r e q u i r i n g  s p e c i a l  water  

q u a l i t y  p r o t e c t i o n .  According to the  Pennsy lvan ia  Department 0£ 

Environmental  Resources t r ea tmen t  r equ i remen t s  f o r  d i scha rges  to  t h e  

L e h i g h l t i v e r  would p o t e n t i a l l y  r equ i r e  t e r t i a r y  t r e a t m e n t .  

c .  Mine Overflows 

Mine d r a t n a g e ~ t h  c h a r a c t e r i s t i c  low pH, and h igh  i r o n  and t o t a !  

d i s s o l v e d  s o l i d s  c o n c e n t r a t i o n s  occur i n  t h e  v i c i n i t y  of  the  s i t e  due to  

the  presence  of  abandoned and a~ t ive  s u r f a c e  and deep mines.  The 

p o t e n t i a l  f o r  u s i ~ m i n e  dra inage  as  makeup to  t he  coa l  g a s i f i c a t i o n  

p l a n t  was i n v e s t i g a t e d  in  t h i s  s tudy  on a p r e l i m i n a r y  b a s i s ,  Precedence  

e ~ s t s  f o r  u t i l i z i n g  mine dra inage  as a wa te r  supply  source ,  In  1972, 

the  s t a t e  o f  Pennsy lvan ia  proposed a p lan  to  the  C i ty  o£ Eaz le ton  f o r  

us ing  ~ n e  d ra inage  from the  Jeddo Tunnel as  a water  supply source .  The 

p lan  f e l l  through because  Eaz le ton  could no t  a f f o r d  the  o p e r a t i ~  c o s t s  

o£ approximate ly  ~ l m i l l i o n  a l, e a r .  

Seven (7) mine d r a i n a g e  d i scha rges  p o i n t s  were i d e n t i f i e d  i n  the  E a s t e r n  

M.£ddle F i e l d  where t h e  proposed s i t e  i s  l o c a t e d  and a re  p resen ted  i n  

Table 4. Of the  seven  mine dra inage  d i s c h a r g e  p o i n t s  i d e n t i f i e d  i n  Table  

4 ~he two l a r g e s t  f l ows  occur  a t  Jeddo Tunnel  and Beaver Meadows. The 

t o t a l  f low and water  q u a l i t y  in fo rma t ion  £oz t h e s e  two d ra inage  glows a re  
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p r e s e n t e d  i n  Tables 5 and 6.  As shownD t h e s e  f lows  a re  c h a r a c t e r i z e d  by 

low pH and r e l a t i v e l y  h igh  c o n c e n t r a t i o n s  o£ s u l f a t e s ,  i r o n ,  ~anganese 

and d i s s o l v e d  s o l i d s °  At t he  p resen t  time the Beave.r Meadows £1ow i s  

n e u t r a l i z e d  wi th  l i s e  b e f o r e  i t  d ra ins  to  the  Lehigh  River .  Plans t o  

t r e a t ' c h e  Jeddo t u n n e l  d r a inage  have not  been implemented due to  the  l a c k  

o£ mone ta ry£undso  While Table 6 p resen t s  an average  Jeddo Tunnel f low 

o£ 27,000 gpm, more comprehensive data of Jeddo Tunnel  £1ows occu~r ins  

£rom 1930 to  1960 shows t h a t  t he  average f low i s  c l o s e r  to  17,000 gpm. 

Uatns t h i s  lower ave rage ,  t he  t o t a l  combined average  glow o£ the Jeddo 

and Beaver Meadows Tunnels i s  approximate ly  29~400 gpm which i s  s t i l l  

g r e a t e r  than  assumed p l a n t  wa te r  r equ i remeuts .  

When compared to  t he  a l t e r n a t i v e  of using e i t h e r  Lehigh or  Susquehanna 

r i v e r  wa te r  d i r e c t l y  as  makeup, the  use of  mine d r a i n a g e  would r e s u l t  i n  

• h t s h e r  p l a n t  water  t r e a t m e n t  requirements  i e ,  p H n e u t r a l i z a t i o n ,  i r o n  

r ~ o v a l  and d i s so lved  s o l i d s  removal.  In  a d d i t i o n p  the  l t tgher 

c o n c e n t r a t i o n s  of  s u l f a t e s  i n  t he  t t u e  d ra inage  cou ld  p o t e n t i a l l y  cause 

s e a l i n g  problems i n  c l o s e d  wa te r  systems such as  t he  main cool ing water  

s y s t e m ~ r l t h o u t  add i tXona l  t r e a t m e n t .  

d.  Groundwater 
i 

The Hazle ton  a rea  i s  l o c a t e d  over  a secondary a q u i f e r  wi th  y i e l d s  i n  the  

r ange  of  100 to  200 gpm. At t h e  present  t ime groundwater  i s  used by the  

c i t y  o f  Hazletou as  a wa te r  supply source.  Grour~water  we l l s  opera ted  by 

t h e  c i t y  o f  Hazl.~ton £n the  v i c i n i t y  of the  s i t e  a r e  l o c a t e d  a t  Ebe~vale 

and a t  L a t t i m e r .  
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T h e ' w a l l s  a t  Ebervale c o n s i s t  of  two a r t e s i a n  w e l l s .  T o t a l  y i e l d  from 

the  w e l l s  i s  approximately  22S gpm. The water  i s  of  e x c e l l e n t  q u a l i t y  a~ 

shown on Table 7° Groundwater y i e l d s  a t  the  Lat~imer w e l l s  a~e ~n the  

range of  7S-100 gpmo Water q u a l i t y  i s  lower than t h a t  £ound a t  ~bervale  

as  shown on Table 8. 

An a r t e s i a n  we l l  e x i s t s  on the  s i t e  hut  i s  c u r r e n t l y  no t  be ing  used .  

From v i s u a l  observa t ions  the  f l o w  from t h e  wel l  i s  e s t i m a t e d  a t  50-100 

gpm. This  w e l l  could p o t e n t i a l l y  s a t i s f y  potable  wa te r  r equ i r emen t s  a t  

the  p l a n t .  

In summary, whi le  groundwater q u a l i t y  i s  h igh,  groundwater  y i e l d s  i n  the  

a r ea  a r e  l i m i t e d .  P o t e n t i a l  use  o f  groundwater  £or the  p l a n t  should  be 

l i m i t e d  t o  makeup to  po tab le  w a t e r  systems and o the r  low wa te r  demand 

systems which  have h i g h w a t e r  q u a l i t y  requ i rements .  

e .  Compara t ive .Eva lua t ion  o£ Water Supp_l~ Sources 

Of the  f o u r  p o t e n t i a l  water  supp ly  sources  i n v e s t i g a t e d ,  t h e  Susquehanna 

River  appea r s  t o  be the  most d e s i r a b l e .  While water  q u a l i t y  of t he  

Lehigh It~ver i s  comparable to  t h a t  found i n  the Susquehanna River ,  

w i thdrawal  from the  former i s  l e s s  d e s i r a b l e  due to  p o t e n t i a l l y  h ighe r  

compensat ion  requi rements ,  mone ta ry  cbarge~ f o r  water  w i t h d r a w a l  and 

consumption from the  Lehigh River  and h ~ h e r  t r ea tmen t  r equ i r emen t s  f o r  

p l a n t  wae tewa te r  e f f l u e n t s  to  t h e  r i v e r .  The use o£ m~ne d r a inage  would 

r e s u l t  i n  h i g h e r  water  s t o r a g e  r equ i r emen t s  s ince  minimum £1ows recorded 
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are below p l a n t  wate r  demands. In  a d d i t i o n ,  the  poor q u a l i t y  o f  t h e  mine 

d ra inage 'wou ld  r e s u l t  t n h £ g h e r  p l a n t  wa te r  t rea tment  c o s t s .  F i n a l l y ,  

a v a i l a b l e  groundwater  supp l i e s  nea r  t h e  s~ t e  cannot supply p I n n t  wate r  

requi rements  bu t  a r e  l i m i t e d  to smal l  ~ a t e r  use  systems.  

3.  S o l i d W a s t e s  

r 

As p r e s e n t e d  p r e v i o u s l y  t o t a l  s o l i d  was te s  generated £rom the  p l a n t  (4 

un i t~ )  a r e  ~st£mat~d a t  approximate ly  5600 tons /day ,  c o n s ~ s t £ ~  p r i m a r i l y  

of  gasJ .~ier  s l a g ,  ash and evapora to r  r e s i d u e .  Over a 30-year  l i f e ,  t o t a l  

volume o£ s o l i d  wastes  i s  e s t ima ted  a t  28,800 s t - i t .  Assun~ng an average 

s t o r a s e  dep th  o f  40 £ e e t ,  approx ima te ly  720 acres  would be r e q u i r e d  f o r  

s o l i d  waste  d i s p o s a l ,  The s o l i d  was tes  could  be disposed of  i n  s t r i p  

mines as  p a r t  o f  r~clamat ion e f f o r t s °  L i n i ~  and s u r f a c e  wa te r  rt~nogf 

c o n t r o l  £ a c £ 1 i t t e s  would be provided  as  n~cessa~j  to  p r o t e c t  s u r f a c e  and 

groundwaters .  With respec t  to  wa te r  q u a l i t y ,  £c i s  expected  t h a t  such 

r e c l a m a t i o n  would £mprowe the  q u a l i t y  o f  mine drainage f lows t o  t h e  

Susquehanna and Leh£gh R£vers. 

4,  Land/Use Socioeconomic 

a .  "Land Use 

Land use  £n Luzerne  County has been c l a s s i f i e d  by the  Luzerne County 

P l a n ~  C o m ~ s s t o n .  The l a r g e s t  c a t e g o r y  of  land use i n  Luzerne County 

i s  open space  which includes" a g r i c u l t u r a l ,  wooded, vacan t ,  i n a c t i v e  c o a l  

a r ea s  and s t a t e  game lands .  Open space  i n  Luzerne County t o t a l s  491,989 

ac res  o r  85 p e r c e n t  o£ the land a r e a ,  Open space in  Hazle Township and 

Hazle ton  i s  s u b s t a n t i a l  a l though l e s s  t h a n  Luzerne coun ty .  Open space in  
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Hazle  Township t o t a l s  72 p e r c e n t ;  open space ~ n H a z e l t o n  t o t a l s  &7 

p e r c e n t  (see Table  9 ) .  Open space i s  expec t ed  t o  remain  the  l a r g e s t  

c a t e g o r y  of  land use  i n  t h e  f u t u r e  (Luzerne County Plano£og Co~n£ss~on, 

1976) .  

The s h a l e  p i t  s i t e  and t he  a r e a  surrounding t h e  s i t e  a r e  c l a s s i f i e d  as  

open space .  Ac t ive  m4n£ng a r e a s  a re  l o c a t e d  n o r t h  and sou th  of  t he  

s i t e .  R e s i d e n t i a l  deve lopments  a re  l o c a t e d  wes t  of  t h e  s i t e  and on t h e  

e a s t e r n  edge of  t he  s i t e .  West o f  the  s i t e  a new s u b d i v i s i o n  i s  be ing  

deve loped  on F o r e s t  H i l l  Dr ive  ~aere f ~ t y  l o t s  have been subdivided and 

15 houses  have been b u i l t  o r  a r e  under c o n s t r u c t i o n .  0n the e a s t e r n  edge 

of  t;he s i t e  an o l d e r  hous io~  development i s  l o c a t e d .  A t o t a l  of  15 

~ouses  a r e  l o c a t e d  i n  t h i s  development as w e l l  as a 10 ac re  p r i v a t e  

r e c r e a t i o n  a r ea .  

These  r e s i d e n t £ a £  a r e a s  a r e  zoned R-2 (two-£am~ly and apar tment  r e s i d e n c e  

d i s t r i c ~ ) .  The s i t e  and t h e  remaining a r e a  a round  t h e  s i t e  a re  zoned H-1 

(Mining D i s t r i c t ) .  

b.  P o p u l a t i o n  and Housin~ 

The p o p u l a t i o n  i n  H a z e l t o n ,  as  w e l l  as Luzerne  County has  dec~_tned i n  t h e  

, a s t  two decades ( see  t a b l e  be low) .  The 1980 e s t ~ n a t e d  p o p u l a t i o n  f o r  

H a z e l t o n  i s  26,678,  a d e c r e a s e  o£ 16.7 p e r c e n t  s i n c e  1960. The 1980 

e s t i m a t e d  p o p u l a t i o n  f o r  Luze rne  County £s 328 ,086 ,  a d e c r e a s e  of 5 . 4  

p e r c e n t  s ince  1960, P o p u l a t i o n  g roe th  d id  o c c u r  i n  Haz le  townshipp 

i n c r e a s i n g  1584 (21 ,2  p e r = e n t )  people  between 1960 and 1980. ~U.S. 

Bureau o f  Census, 1960, 1970, 1980).  
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PopulationCimuse 1960-1980 
z~bo-~sTO 1970-1980 

1960 1970 Z ..Clmnse 1980 Z Chang 9 

tuzerne County 346.972 341~956 -~.4Z 328.086 -~.3~ 

HazleCon 32,055 30,426 -5.J.Z 26,678 -12.3~ 

~azleTup. 7,478 7,619 1.8~ 9,062 18.9Z 

Even though populat ion has been decreasing in Luzerne County and ~azel ton 

the  number of housing u n i t s  ha~ been £ncreastnSo Housing un£ts £nereased 

17.7 percent  ~n Luzerne County between'1970 and 1980 v h i l e  in U~zelton 

housinE un i t s  increased 6o3 pe r cen t .  The increase  can be explained by a 

r e d u c t i o n  2n household s~ze° Persons per household in  Luzerne County 

decreased  from 3.0 people co 2.67 betweeu 1970 and 19b0. Persons per 

household in Hazelton decreased  from 2.88 to 2.53 between 1970 and 1980. 

( u . s .  Bureau of Census, 1970, 1980)o 

c .  ~ l o ~ e u t  

The ~ J o ~ i t y  of the people in  Luzez~e County are employed in  the 

manufactur2ng sec to r  of  the  economy. In 1979, 39 pe rcen t  of  the workers 

were employed in  the manufac~uring sec to r ,  al though t h i s  percentage has 

been d e c l i n i u g .  In 1975 ~he manufacturing sec to r  accounted fo r  43 

p e r c e n t .  The cons t ruc t ion  se~_tor i s  a small s e c t o r  but has been s t e a d i l y  

increas4ng  from 5.5 percent  2n 1975 to 7.7 percent  2n 1979. The ~ln/ng 

s e c t o r  account8 f o r  los8 than ~ of employment ~n Luze~nQ County, (Pa. 

Department of Labor and I n d u s t r y ,  1975-79)o Employment by sec tor  i s  

i l l u s t r a t e d  in  Table 10. 
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The unemployment r a t e  in  Luzerne County in  January 1980 was 11.0 

p e r c e n t .  H i s t o r i c a l l y  t h e  unemployment  r a t e  i n  Luze rne  Coun ty  and  

n o r t h e a s t e r n  P e n n s y l v a n i a  h a s  b e e n  h i E h e r  t h a n  P e n n s y l v a n i a  o r  t h e  U . S .  

The unemployment r a t e  fo r  no r theas t e rn  Pennsylvania dur£nE t h i s  same time 

period was 10.5 pe rcen t ;  wh$1e the unemployment r a t e  fo r  Pennsylvania  was 

7,8 percent  and the  U.S. 6.8 pe rcen t .  (Economic Development Council of 

Northeastern Pa . ,  i979) .  The unemployment r a t e s  f o r  the l a s t  ten  yea r s  

are d i sp layed  in  Table 11° 

d. Trauspo~tat ion 

Access to  the  g r e a t e r  Hazelton area i s  provided by I n t e r s t a t e  81, 

I n t e r s t a t e  80, and S ta t e  Route 309. ~-80 i s  an eas t /wes t  highway 

p r o v i d i ~  access  to  po in t s  in New J e r s e y  and western Pennsylvania .  ~-81 

£s a no r th / sou th  highway providin E access  to  po in t s  in New York and a l l  

points  south .  S t a t e  Route 309 provides  d i r e s t  access  to  downtown 

Hazelton. Access to  the  s i t e  i s  provided by Stockton Mountain Road from 

State  Route 93 or  S t a t e  Route 940 or by Diamond Avenue ex tens ion  from 

downtown Hazel ton.  

Rail  s e rv i ce  ~s provided by Conrai l  on t r a c k s  loca ted  south of  the  s i t e .  

These t r acks  t r a v e l  e a s t - ~ e s t  through Hazel ton.  

e. Tax Revenues 

I n d u s t r i a l  and mtniuS p r o p e r t i e s  are  a s s e s s e d  a t  2OF, of market va lue .  

Millage r a t e s  in  Luzerne County t o t a l  124.2 and Snclude county,  township, 

i n s t i t u t i o n a l ,  and school  d i s t r i c t  t axes .  
-17-  



~. Aquat ic  EooloEy 

Because no s t reams occur  on the  Shale P i t  S i t e  and no pr imary  water  

source  has been l d e n t ~ £ i e d ,  spee£f$c a ~ m t £ c  ecology s t u d i e s  have no t  

been conducted .  The on ly  a q u a t i c  h a b i t a t  on the  s i t e  i s  a small  pond, 

approximate ly  f i f t e e n  (15) f e e t  in  d i ame te r ,  formed by b l e c k i ~  a seepage 

a rea  nea r  the  sou the rn  s i t e  boundary. A l l  s u r f a c e  ~unof£ from the  s i t e  

appears  to  be i n t e r m i t t e n t  v £ t h  a l l  glows from the  wes te rn  t w o - t h i r d s  of  

the s i t e  d r a i n ! n  E to  a mine t u n n e l .  

Four p o t e n t i a l  sources  o£ mine d~ainage wa te r ;  .Jeddo,  Owl Hole,  Beaver 

Mountain~ and Buck Mountain ~ m n e l s ,  mere examined. Jeddo Tunnel,  t he  

l a r g e s t  of  the  f o u r  o u t f l o w s ,  appeared to  be h e a v i l y  con taL tna ted  wi th  

low pH and high p a r t i c u l a t e  l oad .  This ou t f l ow  e n t e r s  L i t t l e  Nescopeek 

Creek and so s e v e r e l y  de~rades i t  t h a t  the  f i s h e r y  r e sou rce  i s  e l i m i n a t e d  

from t h a t  s t ream u n t i l  i t  e n t e r s  the ma~n stem, Neseopeek Creek, about  

s ix  (6) mi les  downstream. The Jeddo Tunne_l i s  s l a t e d  f o r  i n s t a l l a t i o n  of  

a mater  t r ea tmen t  (ac id  n e u t r a l i z a t i o n )  f a c i l i t y .  Homever, S t a t e . f u n d s  

a re  c u r r e n t l y  l a c k i n g  and no e s t i m a t e  of  a p o s s i b l e  t ime schedule  f o r  

c leanup coui~ ~ e l i c i t e d  from S ta te  o f f i c i a l s .  

N e u t r a l i z a t i o n  f a c i l i t i e s  have been i n s t a l l e d  a t  both  Buck Mountain and 

Beaver Meadow. However, the  Beaver Meadow f a c i l i t y ,  a pumped wat~.r 

t r i c k l i ~  f i l t e r j  i s  c u r r e n t l y  i n o p e r a t i v e ,  probably  due to  "lack of  

f und ing .  Consequent ly ,  the  Bu~k Mountain o u t f l o v  i s  t he  on ly  one of  t he  

£our examined which i s  c u r r e n t l y  bein  E t r e a t e d .  Owl Hole Tunnel had on ly  

a sma l l  glow when examined and appeared to  be l e s s  h e a v i l 7  contaminated  

than  any of t he  ocher  mine d i s c h a r g e s .  
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Because of  t h e i r  p a s t  or  p r e s e n t  l e v e l s  of  p o l l u t i o n  end /o r  r e l a t i v e l y  

smal l  s i z e ,  £ t  ~s d o u b t f u l  t h a t  any o f  t he  mine d i scha rges  suppor~ 

s i s o / f £ c a n t  f i s h e r i e s .  No r a r e ,  t h r e a t e n e d  or  endangered s p e c i e s  a r e  

known t o  occur  on the  s i t e  or  i n  the  wate r  sources  c u r r e n t l y  proposed f o r  

the  f a c $ 1 i t y .  

6. T e r r e s t r i a l  Ecolog~ 

a .  S o i l s  

The maJorSty o f  the  s o i l s  on t h e  Shale P i t  s i t e  are  s tony ,  sandy loams 

be longing  to  t he  Dekalb, Buchanan and Pocono Ser ies  (Figure 2 ) .  P o r t i o n s  

of  t he  s i t e  i n  the  wes te rn  ~ide have been s t r i p e d  f o r  sha l e  and 

subsequen t ly  p a r t i a l l y  r e f i l l e d  wi th  rubb le  and t r a s h .  The s i t e  a b u t t s  a 

s t r i p  mine to  the  sou th  and the  sou the rn  boundary shows evidence  of  p a s t  

mining a c t i v i t y .  For example, a m i n e  t u n n e l  approximate ly  f o r t y  ya rds  

from t h e  road on the  south  boundary a p p a r e n t l y  r e c e i v e s  most o f  the  

r u n o f f  from the  wes te rn  two t h i r d s . o f  t he  s i t e .  Some coa l  measures o f  

s u f f i c i e n t  s i z e  to  ~mrrant  s t r i p p i n g  r e p o r t e d l y  (T Conner p e t s  comm) 

s t i l l  occur  a long the  sou thern  s i d e  of  the  s i t e .  1T~ e x t e n t  and e x a c t  

l o c a t i o n  of  t he se  r e s e r v e s  was no t  de te rmined ,  

Because o f  t h e i r  s t o n y ,  shal low n a t u r e ,  t he  s o i l  t ypes  on the  s i t e  have 

moderate  t o  severe  c o n s t r a i n t s  on many types  of  e n g i n e e r l n  E and 

c o n s t r u c t i o n  uses  and ranEe from on ly  f a i r  t o  very poor i n  t h e i r  

p o t e n t i a l ~ r l l d l l g e h a b i t a t  c a p a b i l i t i e s .  In  a d d i t i o n ,  a major  p o r t i o n  of  

the  s i t e  (Figure  3) has s lopes  e x c e e d i ~  f i f t e e n  (15) p e r c e n t .  
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b. Veq~etat ion 

Al l  v e g e t a t i o n a l  communities on the Shale P i t  s i t e  show evidences og pas t  

p e r t u r b a t i o n s  due to  s t r£p~ins ,  logging and/or  burning. The predon~nant 
I 

h a b i t a t  type  on the  s i t e  was scrubby, dry s lope  f o r e s t  (Figuze 4) 

comprised of  gray b i rch ,  scrub oak, bracken £ern,  dryland b lueber ry  and 

o ther  x e r i c  and ££ra t o l e r a n t  species  (Table 12).  k small p ro t ion  o£ 

t h i s  community type  sho~ed evidence of recen t  £~re and a l l  of £t  had 

probably been exposed to  wild~£res ~n" the pas t .  Coppice growth American 

Chestnut sapl ings  were an i n t e r e s t i n g  and f a i r l y  common component o£ the 

f o r e s t s  on the s i t e ,  but because of ches tnu t  b l i g h t ,  r a r e l y  reached 

s u f f i c i e n t  s i ze  to  bear f r u i t .  

The dry s lope  f o r e s t  grades i n t o  a more ~es ic  ~oodland dominated by 

whl te ,  chestnut  and red oak and red maple wlth a shrub unders tory  of' 

these  spec ies  and common'w4tch-haze (Table 12).  Th4s community has been 

d i s tu rbed  by logging,  minSng and near ly  r e s i d e n t i a l  development and 

appeared to be r e l a t i v e l y  young with few t r e e s  more than f o r t y  co f i f t y  

years  of  age. ThSs f o r e s t  type ,  which covered over twenty (20) percent  

of  the s tudy a rea ,  i s  the most product ive  ~ r l ld l t f e  h a b i t a t  p r e sen t .  

A cons ide rab le  po r t i on  of  the  s i t e  i s  comprised of d i s tu rbed ,  make or 

s t r ip-mined land ~ £ s u r e  4 ) .  Although these  a reas  may support  a wide 

v a r i e t y  of  P lan t s  (Table 12) ,  the  ma jo r i t y  a re  weedy spec ie s ,  many of 

them in t roduced a l i e n s .  Al l  are  spec ies  h i sh ly  t o l e r a n t  of d i s tu rbance .  

Gray b i r ch  was p a r t i c u l a r l y  common and on por t ions  of  the  ad jacen t  

u ~ e c l a i m e d  mine epo£1s was v i r t u a l l y  the only vege t a t i on  p r e sen t .  
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No £ loodpla in ,  wetland or unique h a b i t a t s  were £oun& on the  s i t e .  All 

h a b i t a t 8  o b s e r v e d  a r e  cozwon  a n d  w i d e s p r e a d  £n  t h i s  ~eK£on o f  

Pennsylvania .  No r a r e ,  th rea tened  or endangered p lan t s  were found and 

none appear l i k e l y  to occur, Poa-gras3,  Pas paludtgenoi ,  a species  

l~s ted  by Wiegman (1979) as having a r e s t r i c t e d  or endemic d i s t r i b u t i o n  

in  Pennsylvania ,  has been recorded £romLuzerne County, but  I s  u n l l k e l y  

t o  o c c u r  o n  s i t e  s i n c e  i t s  p r e £ e r r e ~  h a b i t a t  i s  b o g s .  

c.  W~ldl~£e 

Although no ~ l d l i f e  s tud ies  were conducted,  some s ix  (6) species  of 

mammals, f o r t y  th ree  (43) species  of b i rds ,  and three  (3) species  o£ 

reptiles and amphibians were recorded on the s i t e .  Came spec ies  recorded 

on the  s i t e  included white- t~. t led deer ,  gray s q u i r r e l ,  and ~ £ e d  grouse.  

The dry s lope £ores t  and mesie woodland c o n s t i t u t e  the bes t  wildlife 

habitats on the site° Both habitats are widespread in the region and 

have been pe r tu rba ted  on s i t e  by f i r e  and/or  lumbering. No endangered or 

th rea tened  animals were recorded and due to lack  of s u i t a b l e  h a b i t a t ,  

none are  l i k e l y  to occur.  
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I I I o  P E ~ E C T ~ S C R I P T I ~  
i i  

A .  PLOT PLAN 

The p l o t  plan~ Flgexe 5, £11us t r~ t e s  t h e  process  c o n f i g u r a t i o n  sho~rlnE 

the  p l a n t  u n i t s ,  the  coa l  s t o r a g e  and hand l i ng ,  t he  c o o l t n  8 towers ,  the  

a d m i n i s t r a t i o n  and park /n  8 a r e a ,  r a i l r o a d  y a r d ,  d i s p o s a l  a r e a s ,  f l a r e  and 

p roduc t  s t o r a g e .  

The 8aslf£eation fac£1ity w111 require a land area of approximately 170 

acres (Enersy Development & Resource Corporation, 1980). The largest 

l and  a r e a  would be u ~ l l i z e d  f o r  waste d i s p o s a l .  The p r e l i m i n r y  l and  

zequt rements  f o r  the  f a c i l i t y  a re  p resen ted  below: 

Process  p l a u t  a r e a  - 30 ac re s  

Coal s to r sEe  and handl inE - 12 acres  

C o o l ~ n  8 t o ~ e r  a r e a  - :3.6 a c r e s  

A d ~ n i s ~ r a t ± o n  and park£n8 a rea  - 2 .6 a c r e s  

Ra i l road  yard  and tEuck un load ing  a rea  - 45 ac re s  

Disposal  a rea  and waste  s to rage  - 66 a c r e s  

F l a r e  - 3 a c r e s  

Product  s t o r age  - 5 .5 ac res  
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B. PROCESS DESCRIPTION 
i i H  . , .  

The des ign  b a s i s  f o r  NEPGAS i s  the  g a s i f i c a t i o n  of  approx~na te ly  SO00 TPD 

of  a n t h r a c i t e  c o a l  and culm to  produce nomina l ly  72.S b i l l i o n  BTU per  day 

of  raw s y n t h e s i s  gas .  The raw s y n t h e s i s  gas  i s  to  be used i n  the  

p roduc t ion  of 2500 TPD chemical  and f u e l  grade  aeChauol .  

A s i m p l i f i e d  o v e r a l l  p rocess  o u t l i n e  f o r  the  NEPGAS Coal to  Methanol  

Pros:am i s  i l l u s t r a t e d  i n  F igure  6, NEPGAS Process  Flow Dtagrmn. 

As p r e s e n t l y  env i s ioned ,  the  p l a n t  i s  comprised of va r i ous  p r o c e s s i n g  

steps~ I n c l u d i n g :  

o Coal P r e p a r a t i o n  - c o a l  i s  p repared  Co the  r equ i r ed  s i z e  

d t s t r t b u c t o n ~  

O Coal G a s i f i c a t i o n  - coa l  i s  r e a c t e d  wi th  oxygen , which i s  

provided  by the  Air  Sepa ra t ion  System, Co p~oduce raw s y n t h e s i s  

gas ,  r e l e a s i n g  heaC which i s  recovered  as  steam; 

Heat Recovery and Par, t t c u l a t e  Removal - raw s y n t h e s i s  gas i s  

cooled~ productn  S s team,  and the  r e s i d u a l  p a r t i c u l a t e  removed 

from t h e  gas  scream; 

O Carbon Monoz~de (CO~ Sht£c - CO £s conver ted  to  hydrogen by the  

wate r  s h ~ C  r e a c t i o n  i n  t h e  p resence  of  a c a t a l y s t  t o  produce 

the  r e q u i r e d  r a t i o  of  hydrogen co carbon monoxide; 
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O Acid Gas Removal - hydrogen s u l f i d e  0~S)  and carbon  d iox ide  

(CO2) a re  s e l e c t i v e l y  removed to  produce s y n t h e s i s  gas w i th  

t h e  r e q u ~ d  carbon o~Lde l e v e l |  

Hethanol  S~nthes ts  - - s y n t h e s i s  gas i s  conver ted  to  crude 

methanol ;  

P u r i f i c a t i o n  - crude methanol  £s p u r i f i e d  by d i s t i l l a t i o n  as  

r e q u i r e d  by produce s p e c i f i o a t £ o n s l  

o 

S u l f u r  Recove~  - s u l f u r  i n  the  sour  8as~q from the  ac id  gas  

removal system i s  conver t ed  to  e l ementa l  s u l f u r  v i a  the  Claus 

r e a c t i o n ;  

I i ~ " 

T a i l  Gas Treat inE,  System - s u l f u r  i n  t a i l  Eases from the  Su l fu r  

Recovery System i s  reduced to  an  env i ronmen ta l ly  a c c e p t a b l e  

l e v e l  be fo re  the  Eases a r e  r e l e a s e d  to  the at~nosphere. 

The complex f o r  t he  g a s i f i c a t i o n  of  5 0 0 0  T/D a n t h r a c i t e  c o a l  and culm 

w i l l  c o n s i s t  o£ one .p rocess  t r a i n .  The p rocess  t r a i n  v i i i  c o n s i s t  of  a 

number o£ modu!es f o r  each .p rocess  sys tem.  The c a p a c i t y  o f  a p rocess  

t r a i n  i s  l i m i t e d  by the  maximum throughput  of a major p roces s  component 

o r  module o£ the  t r a i n .  
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Based on in fo rma~ion  developed i n  the  P r~ l /mina ry  Conceptual  Study f o r  

the  Nantieoke s i t e ,  t he  c a p a c i t y  11mlt £or  the  process  t r e£n  was s e t  by 

the  methanol s y n t h e s i s  system.  The l a r g e s t  s i n g l e  methanol module 

p r e s e n t l y  Sn o p e r a t i o n  l s  l l m l t e d  to 2500 T/D. 

As p r e s e u t l y  e n v i s i o n e d ,  t he  c o n f i g u r a t i o n  of  t h e  main 11ue p roces s  

systems of  t he  nouLtnal 5000 T/D coa l  g a s £ f t c a t i o n / 2 5 0 0  T/D Methanol ,  

Hethanol  Fuel  P l a n t  l s  i l l u s t r a t e d  i n  F i g u r e  7.  The t r a i n  c o n s i s t s  of  a 

number of modules when the  p roduc t ion  r equ i r emen t s  are  beyond the  range 

o£ the  maxlmumprac t£ca l  equipment s lzeo 

C, PLA~T EHISSIONS 
i i  

1. Liqu id  

Average v a s t e ~ a t e r  f l o w  from the  £our 2500 ton  methanol  u n l t e  £s 

es t imated  a t  13,S00 gpm. Th is  £1owwou ld  c o u s l s t  o f  c o o l i n g  tower  

blovdo~n, n e u t r a l i z e d  demlne ra l i z e r  r e g e n e r a t i o n  wastess f i l t e r  backwash, 

f l o o r  dra inage  t r e a t m e n t  e f£1ueu t ,  and s a n i t a r y  waste t r ea tmen t  e f f l u e n t .  

Gas£f ie r  blowdownwould be t r e a t e d  i n  an e v a p o r a t o r  system wi th  t h e  

d i s t £ 1 1 a t e  reused w i t h i n  the  gae l fXer  and e v a p o r a t o r  res£due d£sposed of  

£n an ons£te  Xtned p i t .  Thereforep t h e r e  would be no d£scharge to  

rece£v£ng s t reams £ r o m t h e p l a n t  g a s i £ i e a t t o n  u n i t s .  
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The remainder of the  waste water  flows would be d i r e c t e d  to a c e n t r a l  

wastewater  t reatment  f a c i l i t y .  Ef f luent  q u a l i t y  would be in compliance 

wi th  Federal  e f f l u e n t  1 /mi ta t ions '  and s p e c i f i c  Pennsylvanta water q u a l i t y  

sr~-ndarde. 

2. Sol ids  

Est imated q u a n t i t i e s  of  s o l / d  wastes from methanol product ion are 

presented  £n Table 13. 

The primary so l i d  waste  i s  s l ag  r e su l t ing  from the g a s i f i c a t i o n  of  c o a l .  

b ~ / l e  the  physica l  and chemical p rope r t i e s  of  the  s lag  are dependent on 

the  coa l  u t i l i z e d  and the g a s i f i c a t i o n  process  u t i l i z e d  i t  i s  expected 

t h a t  the  slag would con ta in  oxides of s i l i c o n ,  i r on ,  aluminum and 

calcium. Spec i f i c  g r a v i t y  of  s lag range from 206 to  2 .8 .  Bulk d e n s i t y  

of the  Kasif~er a l a s  £s approximately 1OO pounds per  cu f t .  

Evaporator  res idue would r e s u l t  from the t rea tment  of g a s i f i e r  blowdown, 

with s o l i d s  c o n s t i t u e n t s  c o n s i s t i r ~  og c h l o r i d e ,  s u l f a t e s  cyanate,  

r o t a t e  of  ealcium~ magnesium and potassium. For a p lan t  I / r e  of 30 

y e a r s ,  t o t a l  volume 0£ evapora tor  res idue i s  es t imated  a t  approximately 

7~ ac- f t .  

Water pretreat~ment sludge would r e s u l t  from the  screen~o8 and 

c l a r l f i a a t i o n  of p l an t  makeup water and could c o n s i s t  of debr i s ,  s i l t s ,  

c l ay  e t c .  Chroalum removal sludge gould r e s u l t  from the ~reatment of 

cooling tower blowdown. 
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3 • Ai r  
m ~ m m m ~  

Air  e m i s s i o n s  e s t i m a t e d  f o r  a 2SOO Ton/Day methanol  u n i z  a r e  p r e s e n t e d  in  

Tab le  14 .  A d u s t  s u p p r e s s i o n  would be employed to  c o n t r o l  f u g i t i v e  

p a r t i c u l a t e  e m i s s i o n s  to  125 t o n s  p e r  y e a r .  
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IV. E lWXRO~AL CHAN~S/IMPLICATION_S 
J _ 

A. AIE qUaT.ZTY 

One major p o t e n t i a l  impact of a coal  gas i f£ca t£ou £ a c . . _ t y  i s  t ha t  of 

atmospheric emissions on the l oca l  and r eg iona l  ~ r  q u a l i t y .  Sources of 

em~sslons from a typical coal conversion plant are: 

1o c o a l  storage and handling system 

2o coa l  g a s i f i c a t i o n  system, and 

3° methanol ~ynthes£s systems 

The annual emiss ions  generated by a t y p i c a l  coal  EasXficat ion f a c i l i t y  

have been c a l c u l a t e d  based on the consumption of 5,000 tons per  day of 

a n t h r a c i t e  coa l  and culm, and the p roduc t ion  of 72.5 tons per  day of raw 

synthes i s  gas .  The po l lu tan ts  i f  emi t t ed  uncontrol led would amount in  

tons pe~ year (tpy) to: 

1. p a r t i c u l a t e s  1,254 tpy 

2. carbon monoxide 611 tpy 

3. hydrocarbons 219 tpy 

6. n i t r o g e n  oxides 35 tpy 

5o sulfu~ diozlde 23 tpy 

A dus~ suppress ion  system (90X e f f i c i e n c y )  w i l l  be employed to  c o n t r o l  

f u g i t i v e  p a r t i c u l a t e  emissions and reduce  e ~ s s i o n s  to 125 tpyo 
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Es t ima ted  emissions o f  ca rbon  nonoxide (CO), hyd roca rbons  (RC) and t o t a l  

suspended p a r t i c u l a t e s  (TSP) f o r  the  proposed f a c i l i t y  exceed 100 tons  

p e r  day ( tpy )  and vl]_l i n c r e a s e  ambient c o n e e n t ~ a t i o n s  o f  these  

, po l l u t an t s  i n  the  s i t e  a r e a °  The e x t e n t  to  which t h e s e  p o l l u t a n t s  impact  

any s e n s i t i v e  a reas  n e a r  the  s i t e  are~ can o n l y  be  a s c e r t a i n e d  v i a  a i r  

q u a l i t y  modeling which l s  beyond t h i s  scope of  work.  According to  PSD 

r e g u l a t i o n s  the p l a n t  w i l l  be cons ide red  a major  s o u r c e  ~or these  

p o l l u t a n t s  l S s t e d  above .  Emiss ions  e s t i m a t e s  o f  s u l f u r  d iox ide  (S02) 

and n i t r o g e n  d iox ide  (NO2) a r e  below the  DeNinimus v a l u e  of  40 tpy  

e s t a b l i s h e d  by the  EPA and any ~mpact of  ~hese e m i s s i o n s  r i l l  most l i k e l y  

be n e g l i g i b l e .  The .p roposed  f a c i l i t y  w i l l  be s u b j e c t  t o  . the s t a t e ' s  

emi s s ion  o f f s e t  p o l i c y  f o r  v o l a t i l e  organic  compounds (VOC) due to  t he  

h£sh l e v e l s  of  hydrocarbon  enLtSsions and t he  n o n - a t t a i n m e n t  d e s ~ n a t i o n  

of  the  e n t i r e  s t a t e  f o r  ozone .  

Although modeling was no t  eonduc ted ,  we a n t i c i p a t e  t h a t  s i nce  the  s t a t e  

i s  d e s i g n a t e d  non -a t t a inmen t  f o r  ozone enLtSStOns from the  f a c i l i t y  4 1 1  

impact  upon des igna ted  n o n - a t t a i n m e n t  a r e a s  and may have the  p o t e n t i a l  t o  

impact  ( i e ,  any i n c r e a s e  g r e a t e r  than Class  I i nc r emen t  l e v e l s - a n u u a l  

geome t r i c  mean of 5 ug/m 3) s e v e r a l  non-a t t a inment  a r e a s  f o r  TSP s i n c e  

t hey  a r e  c l o s e  by,  A i r  q u a l i t y  modeling of  f a c i l i t y  emiss ions  w i l l  

d e f i n e  t h e  c o n t r o l s  n e c e s s a r y  f o r  o p e r a t i o n .  A i r  q u a l i t y  modeling of  

f a e i ! J . t y  emiss ions  ~ i l l  p roduce  a c l e a r e r  d e f i n i t i o n  o f  t he  impacts on 

t h e  a r e a s ~ c - ~ i o n e d  above  and ~rl l l  de££ne the  c o n t r o l s  n e c e s s a r y  f o r  

ope~atiOno 
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B o WATEE SUPPLY AND WATEE QUALITY 

The environmental  cbanses/£mplicat ions to the water  supply include the 

fo l lowing :  

Approxiuately 14,000 gpm would be consumed from water 

supplies in  the  a rea .  I t  i s  noted t h a t  requ i red  

compensation would r e s u l t  in .ze ro  p l an t  water  consumption 

dur£ug low £1ow cond£tions; 

Assumin 8 t h a t  groundwater use i s  l im i t ed  to  potable needs, 

i t  i s  expected t h a t  minimum impact would r e s u l t  on loca l  

groundwater sources ;  

Plant d i scherges  would be in  compliance wi th  Yederal 

e f f l u e n t  l i m i t a t i o n s  and spec i f i c  Pennsylvania  water 

qua l i ty  e r £ t e r i a ,  t he re fo re  minimum change to  ex£sting 

water q u a l i t y  i s  expected.  

Use of mine d ra inage  flows as p lant  makeup would have the 

b e n e f i c i a l  e f f e c t  of improving the q u a l i t y  of t r i b u t a r y  

flows to the Susquehanna and Lehigh Rivers .  
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A p p r o p r i a t e  l~ning and s u r f a c e  r u n o f f  c o n t r o l  £ a c i l l t i e a  

would be  provided  f o r  so l~d  was te  d i s p o s a l  a r e a s  t o  p~event  

g roundwater  and s u r f a c e  wa.ter contaminat£ono 

Rec lamat ion  of the  s t r i p  ~ t n e s  u s ing  g a s i f l e r  s l a g  would 

~nprove t he  e x l s t i ~  wa~er q u a l i t y  of mine seepage  and 

r u n o f f  f l o w s .  

C. SOLID WASTES 

The proposed  g a s i f i c a t i o n  f a c i l i t y  would have the  £ollow£ng I m p l i c a t i o n s  

f o r  s o l i d  w a s t e  d i s p o s a l .  

The d i s p o s a l  of  s l a g  i n  mines £n the  a r ea  would have t h e  

b e n e f i c i a l  i m p a c t ' o f  p r o v i d i n g  £ i l l m a t e r i a l  f o r  mine 

r e c l a m a t i o n .  

The u t £ 1 ~ z a t i o n  of  c u ~ n m a t e r i a l  as  a £ue l  f o r  t h e  p l a n t  

would reduce  e x l s t l n 8  c u l m b a u k s  and have a b e n e g l c l a l  

~mpact on the  env£ronmeut c o u s l s t l n g  of  Improved a r e a  

a e s t h e t l e s  and nL%nin~z£ng p o l l u t i o n o £  s u r f a c e  and 

g roundwate r  s o u r c e s .  
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D. L~D USE/S0CZ0EC0~0MZCS 

1 .  Land Use 
r 

The proposed  s i t e  %rill z e q u i r e  a land a r ea  o£ a p p r o x i m a t e l y  170 a c r e s .  

This  a r e a  i n c l u d e s  t h e  p l a n t  a r e a  and t h e  was te  d i s p o s a l  a r ea s  f o r  

o p e r a t i o n  of  the  p l a n t  f o r  f i v e  y e a r s .  The proposed s i t e  i s  c u r r e n t l y  

vacan t  w i th  t he  m a j o r i t y  o£ t h e  s i t e  being wooded. Although t he  s i t e  i s  

vacan t  i t  i s  zoned £ o r m i n £ n 8  and i t s  f u t u r e  use i s  I n t ended  £or  

i n d u s t r i a l  pu rposes .  C o n s t r u c t i o n  o f  t he  p l a n t  %rZll prempt any £ u t u r e  

m i n ~  a c t i v i t i e s  on t he  s i t e  a l though  mining a c t i v i t i e s  w i l l  i n c z e a s e  i n  

the  a r e a  as a r e s u l t  of  the  c o n s t r u c t i o n  o£ t h e  p l a n t .  

The a r e a  su r round in  8 t he  p l a n t  i s  a m ix tu r e  of  wooded a r e a s ,  s t r i p  mined 

a r e a s ,  and r e s i d e n t i a l  a r e a s .  These a r ea s  a r e  zoned f o r  mining use  

e x c e p t  f o r  t he  r e s i d e n t i a l  a r e a s .  Th% p l a n t  i s  compa t ib l e  wi th  e x i s t i n g  

mining a r e a s  and t h e  proposed f u t u r e  use o f  t h e  vacan t  wooded a r e a s .  

However the  p l a n t  i s  tncompat ib le%rZth  the  e x i s t i n g  r e s i d e n t i a l  a r e a s .  

The n e a r e s t  r e s i d e n t i a l  a r ea  i s  l o c a t e d  a d j a c e n t  t o  t he  proposed s i t e  

s e p a r a t e d  on ly  by S tock ton  Mountalu Road. F i f t e e n  houses  a re  c u r r e n t l y  

under  c o n s t z u c t i o n ~ t h  an a d d i t i o n a l  t h i r t y  f i v e  p l anned .  These houses  

a r e  be£n8 c o n s t z u c t e d  ~ n a R - 2  zone which p e r m i t s  r e s i d e n t i a l  

deve lopment .  This  R-2 zone i s  bounded on t h e  n o r t h ,  sou th  and e a s t  by a 

H-1 zone ,  a m i n i ~  d i s t r i c t .  The c o n s t r u c t i o n  of  the  p l a n t  r i l l  have a 

s e v e r e  impact  on t h i s  z e s t d e n t t a l d e v e l o p m e n t .  
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The s i t e  i s  n o t  l o c a t e d  on o r  a d j a c e n t  t o  a s t a t e  o r  n a t i o n a l  p a r k ,  

r e c r e a t i o n  a r e a  o r  h i s t o r i c  landmark.  The P e n n s y l v a n i a K ~ s t o r i c a l  and 

Museum Com~sslon Indlcates that the proposed site has a low to moderate 

p r o b a b i l i t y  f o r  h i s t o r i c  o r  p r e h i s t o r i c  s i t e  l o c a t i o n .  The Commission 

recommends a f i e l d  su rvey  of  t h e  s i t e  emphas lz ing  t h o s e  a r e a s  which a r e  

f l a t  and n e a r  wa t e r  or  e x t i n c t  s t r e am beds (Pennsy lvan ia  H i s t o r i c a l  and 

Museum Commission) 

2. Aesthetics 

The p roposed  s i t e  i s  l o c a t e d  on a r i d g e  w i t h  va ry ing  e l e v a t i o n  from 1580 

t o  1850 f e e t  which i s  t h e  h i g h e s t  e l e v a t $ o n  £n t he  g e n e r a l  a r e a .  The 

p l a n t  w i l l  be v i s i b l e  f rom t ~  a d j a c e n t  r i d g e s  and v a l l e y s  a t  t h e  

f o l l o w i n g  p o i n t s :  

The e n t r a n c e  t o  S tock ton  Mountain Road from Route 9~0, n o r t h  o f  

t h e  ..... 

- Housing £n t he  v i l l a g e  o f  Oakdale,  n o r t h  of the  s i t e .  

Housing i n  t he  new s u b d i v i s i o n  on F o r e s t  H i l l  Dr ive ,  west  of  t he  

p roposed  s i t e .  

- Housing i n  t he  v i l l a g e  o f  S t o c k t o n ,  sou th  of  t h e  s i t e  

© 
The most prominent  a e s t h e t i c  impact  w i l l  be on t he  hous ing  development  on 

F o r e s t  H i l l  Dr ive ,  wes t  of  the  s i t e .  

- 3 3 -  
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3. hplo~ent 

The c o a l  E a s l £ 1 e a t l o n  £aei~Lty~r£11 r e s u l t  i n  i n c r e a s e d  empXoyment from 

bo th  e o n s t ~ u e t i o n  and o p e r a t i o n  of  t h e  £ a c t l t t y .  The proposed f a c i l i t y  

v£11 I n c r e a s e  employment in  the  manu£ae tu~ng ,  c o n s t r n e t i o n ,  a n d ~ n i n g  

s e c t o r s .  The manufac tur ing  s e c t o r  i s  t he  l a r g e s t  s e c t o r  in  Luzerne 

County a l though  a d e c l i n i n g - s e c t o r .  The f a c i l i t y  w i l l  i n c r e a s e  

employment £u t h i s  s e c t o r  by 2 6 0 e m p l o y e e s  a s  w e l l  a s  s t i m u l a t e  s p i u - o f £  

i n d u s t r i e s .  

. 

The E r e a t e s t  i m p l i c a t i o n  of c o n s t r u c t i o n  of  the  £ a c i l i t y  ~r£11 be the  

i a p a c t  on the  unemployment r a t e  in  Luzerne County. The unemployment r a t e  

£ n L u z e r n e  County An January 1980 was l l Z ,  s u b s t a n t i a l l y  h igher  than the  

r a t e  in  P e n n s y l v a ~ a  and the  U.$o 

The work £o~ee expec t ed  to  be employed a t  t he  f a c i l i t y  i s  260. An 

i n c r e a s e  of  260 Jobs  i n  the  manufac tur ing  s e c t o r  a t  an a v e r a E e w e e k l y "  

s a l a r y  o f  $192o24 (Economic I n d i c a t o r s  of NoE. P a . ,  1979) w i l l  i n c r e a s e  

week ly  earned  income i n  Luzerne County $49,982.  

4. Population and Housin~ 

C 

, I , . . . 4  

The c o n s t r u c t i o n  o f  the  c o a l  E a s ~ i c a t i o u  f a c i l i t y  i s  u o t  expec ted  to  

have any i~pae t  on the  hous ing  supply  o r  t h e  pop t t l a t ion  b a s e .  

C o n s t r u c t i o n  workers  and the  o p e r a t i o n a l  s t a f f  of  the  f a c i l i t y  a r e  
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expected  to  be suppl ied  by the  l o c a l  l a b o r  f o r c e .  The h i g h  r a t e  of  

unemployment i n  Luzerne County w i l l  p rovide  an ample supply  o f  

c o n s t r u c t i o n  workers and o p e r a t i o n a l  s t a f f  wi thout  an ~ n f l u x  of  o u t s i d e  

l a b o r .  

The housinE supply  i s  no t  expected  to  be a f f e c t e d  by c o n s t r u c t i o n  of  the  

f a c i l i t y .  Since the l abo r  supply  w l l I  be l o c a l ,  a d d i t i o n a l  housinE w i l l  

no t  be needed,  In  a d d i t i o n ,  t he  e s t i m a t e d  housSnE vacancy r a t e  i n  1980 

was 7o3Z, w i th  9489 u n i t s  vacant  i n  Luzerne County. 

5, T~anspor ta t ion  

z 

The coa l  g a s i f i c a ,  t i o n  f a c i l i t y  will have an l~pac t  on r a i l ,  t r a c k ,  and 

automobi le  t r a f f i c .  The sha le  p i t  s i t e  i s  s e rv iced  by C o , r a i l ,  

approF~mately 1/4 mi le  south  of t he  s i t e .  The f a c i l i t y  w i l l  r e q u i r e  

c o n s i d e r a b l e  r a i l  t r a f f i c  to  t he  s i t e .  The Conra i l  t r a c k s  t r a v e l  through 

downtown Haze l ton ,  c r o s s ~ n ~ a t  g r a d e ,  Broad S t r e e t  and Church S t r e e t .  

Th~s tall trafflc will impact traffic patterns and result in trafflc 

slow-downs i n  downtown Hazel ton .  

The f a c i l i t y  wXII a l s o  r equ i r e  c o n s i d e r a b l e  t r u c k  t r a f f i c .  Access t o  the  

s i t e  i s  on Stockton Mountain Road from e i t h e r  S t a t e  Route 93 or  S t a t e  

Route 940 o r  from Diamond Avenue e x t e n s i o n ,  e a s t  of H a s e l t o n .  A l l  access  

p o i n t s  w i l l  r e q u i r e  t r u c k  t r a f f i c  t o  t r a v e l  through r e s i d e n t i a l  a r e a s  

impact ing  t h e s e  r Q s i d e n t i a l  s t r u c t u r e s ~  
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Auto t r a f f i c  w i l l  be ~ncrea~ed due to  t he  c o n s t r u c t i o n  o i  t h e  p l a n t .  

Employees a lone  w i l l  c r e a t e  520 a d d i t i o n a l  t r i p s  d a i l y  as  w e l l  a s  

v i s i t o r s  t o  t he  p l a n t .  This  au to  t r a f f i c w l l l  t r a v e l  t he  same roadways 

as the truck traffic and create the same impacts. 

6. Tax Reve~mes 

The e s t i m a t e d  c o s t  of  c o n s t r u c t i o n  of  the p l a n t  i s  ~450,000,000 (1979 

e s t i m a t e ) .  Based on an a s s e s s e d  va lue  of  20X of  market  v a l u e ,  and a 

~ i l l a g e  r a t e  of  124o2, t a x  r evenues  to  the  countys  township ,  and s choo l  

district would total ~ii,178,00 annually. 

E. ECOLOGY 

The proposed s i t e  does no t  c o n t a i n  ~uy r a r e ,  t h r e a t e n e d  or  e n d a ~ e r e d  

p l a n t s  and none a r e  l i k e l y  t o  o c c u r .  This  s i t e  I s  no t  in" t he  f l o o d p l a i n  

and t h e r e  a r e  no we t l ands  o r  unique h a b i t a t s  on the  s i t e .  No endangered 

o r  t h r e a t e n e d  an imals  were r e c o r d e d  and due t o  a l a c k  of  s u i t a b l e  h a b i t a t  

none a r e  l i k e l y  to  o c c u r .  Due t o  the  d i s t u r b e d  n a t u r e  o f ' t h e  s i t e  the  

g a s i f i c a t i o n  f a c i l i t y  w i l l  no t  ozuse any major  changes to  t he  s i t e .  
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V. EEC0~24ENDATIONS 
i 

A. LICENSING REQUIREMENTS 

The follow£ug i s  a t e n t a t i v e  l i s t  of the Federal ,  s t a t e ,  and l oca l  

enviroumental requirements app l icab le  to the l i cens in8  of a coal  

8 a s i f i c a t i o n  f a c i l i t y .  Table 15 presen ts  a poss ib le  schedule f o r  the 

s a t i s f a c t i o n  of these  requirements .  

i. FEDERAL 

a l  Resource Conservation nnd ~e, cpv%.r~ Act (RCRA)~42 USC 

6901 e t  seq) 

The coal  g a s i f i c a t i o n  f a c i l i t y  may be subjec t  to the  requirements  of RCRA 

pertalni~ to generators or transporters of hazardous waste. This could 

result from the production of hazardous waste streams, as well as from 

the presence of hazardous substances on soll removed from the 

construction slte. Accordlu~ly, the facility" would have to notify EPA of 

its activity prior to its commencement (as required by ECRA 3010) and to 

comply with requirements f o r  mark/ngD packaging, e t c .  developed by EPA in  

its hazardous waste management reEulat$ons (45FE33063-33285, Fmy 19, 

1980). Note that a generator has the responsibility, according to EPA 

regulatlons, to analyze ~ts own wastee to determine whether or not they 

are hazardous. 
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The f a c i l i t y  may a l s o  be r equ i r ed  to  o b t a i n  a RCRA p e t i t  i f  i t s  

a c t i v i t i e s  i n c l u d e  the  conduce of  t r e a t m e n t ,  s t o r a g e ,  or  d i s p o s a l  of  

hazardous  was te s .  Such a p e r m i t w i l l  be i s sued  hyEPA o r  by a s t a t e  ~rAth 

an EPA-approved program. 

b. Clean Air Act (CAA)(42 USC 7401 et .eq) 

A~ the  .proposed s i t e  i s  l o c a t e d  in  an a r ea  which has been d e s i g n a t e d  

a t t a l runen t  f o r  purposes of the  CAA, the" f a c i l i t y  w i l l  have to  o b t a i n  a 

F r even t i on  of S iEn~f iean t  D e t e r i o r a t i o n  (PSD) permit  from ETA p r i o r  to  • 

the  commencement of  c o n s t r u c t i o n .  To o b t a i n  a PSD p e r m i t ,  the  f a c i l i t y  

must demons t ra te  t h a t  i t  w i l l  comply wi th  Nat iona l  Ambient Air  Qua l i t y  

Standards  (NAAqS)(CAA 7410), PSD Increments  f o r  s u l f u r  ox ides  and 

p a r t i c u l a t e  m a t t e r  as  c a l c u l a t e d  by the  S t a t e  ~nplementa t ion  Plan  (SIP) 

f o r  t h a t  a r e a ,  the  New Source Performance Standards (NSPS)(CAA 7411) and 

the  N a t i o n a l  Emission Standards  f o r  Hazardous Air P o l l u t a n t s  

(NESHAPS)(CAA 7412). Xt must a l s o  demonst ra te  t h a t  i t  w i l l  apply  Best  

Ava i l ab l e  Cont ro l  Technology (BACT) f o r  a l l  CAA-regulated p o l l u e a n e s ,  

monleor t o  determine compliance ~rAth the  NAAQS and the  PSD inc rement s ,  

ana lyze  t h e  c l i m a t e ,  meteoro logy ,  t e r r a i n ,  s o i l ,  v e g e t a t i o n ,  v i s i b i l i t y ~  

and t h e  E r o ~ h  impacts  a s s o c i a t e d  ~rlth t he  source ,  conduct  a i r  modeling 

and o t h e r  moni to r ing  as  n e c e s s a r y .  
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c .  Clean Water Act ~C~A)(33 USC 12§1 e t  seq) 

X£ any d i s p o s i t i o n  o£ dredged or f i l l  m a t e r i a l  i n t o  a nav igab le  waterway 

i s  expected i n  c o n J u n c t i o n v l t h  t h i s  p r o ~ e c t ,  the  f a c $ 1 i t y  must o b t a i n  a 

permit  f o r  such d i s c h a r g e  from the  Army Corps of  Engineers ,  I t  i s  

app l i ed  f o r  on the  same form as the  Sec t i on  10 permit  (d iscussed  in  ( d . )  

below.)  

d,  R ive r s  and Harbors Act . ( . I~ ) (33  USC 401 e t  seq) 

In  o rder  to  c o n s t r u c t  any p i e r ,  whar£, or o t h e r  s t r u e t u r e  i n  a n a v i g a b l e  

waterway, or  to  e x c a v a t e ,  f i l l ,  or  a l t e r  or  modify  the  course of  a 

waterway, a permi t  must be ob ta ined  from t h e  Army Corps of Eng inee r s .  

Such a permit  i s  r e q u i r e d  f o r  t he  c o n s t r u c t i o n  of  water  i n t a k e  

s t ruc tu r e s+  d i s c h a r g e  s t r u c t u r e s ,  and l o a d i n g / u n l o a d i n g  f a c i l i t i e s  o n  

waterways.  I t  £s a p p l i e d  £or on the  same form as the  Sec t ion  404 p e r m i t "  

(d i scussed  i n  ( c . )  above) .  

e e  N a t i o n a l  Envi ron~enta l  P o l i c y  Act C~EPA~(42 USC 4321 
i i u 

e t  eq) 

NEPA r e q u i r e s  the  p r e p a r a t i o n  of  an Hnv£ronmental Impact Sta tement  (EIS) 

by any Federa l  agency which i s  performing a major  a c t i o n  which w i l l  

s i g n i f i c a n t l y  a f £ e c t  the  environment .  The i s suance  of e i t h e r  a S e c t i o n  

lO or  a Sec t ion  404 permi t  by the  Corps o£ Engineers  q u a l i £ i e s  as  a major 

a c t i o n  which must be eva lua t ed  to  de te rmine  whether  the  pe rmi t t ed  

a c t i v i t y  r i l l  s £ g n i £ t c a n t l y  a f f e c t  the  env i ronment .  The r e s u l t s  of t h i s  
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e v a l u a t i o n w i l l  be publ i shed  An the environmental assessment .  If 

slgnlflcant effects will oecur~ the preparation of a full EZSvlII he 

r e q u i r e d .  

f .  Susquehanna River Basin Comm4ssion 
i 

This Commission w i l l  review any major p r o j e c t  which a f f e c t s  water q u a l i t y  

i n  the  Susquehanna Eiver  Basin and i s  e s p e c i a l l y  concerned with 

withdrawal  of water  from r ive r sp  streams, e t c .  

g. Nat ional  H i s t o r i c  P r e s e ~ v a t i o n A e t  (16 USC 461-470t )  

Sec t ion  106 requi res  any Federa l  agency which i s s u e s  permits fo r  

s t r u c t u r e s  whichwould a f f e c t  a place s i g n i f i c a n t  in  American his tory~ 

a r c h i t e c t u r e ,  archeology or c u l t u r e ,  to  a s s e s s  those  e f f e c t s  p r io r  to  

permit  i ssuance.  This e v a l u a t i o n  i s  gene ra l ly  conducted in conjunct ion 

wi th  the environmental review process "pursuant to  NEPA and in the Army 

Corps of  Enslneer 'a  review p r i o r  to issuance of  any Corps permits .  

h. Wild and Scenic Rivers Act (16 USC 1271 et  seq) 
i _ _  

I f  the  s i t e  i s  loca ted  on a r i v e r  which has been des ignated  wild or  

s c e n i c ,  cons tz~c t ionmay be prohib i ted  or s eve re ly  r e s t r i c t e d .  This i s  

a l s o  considered in  NEPA and Army Corps of Ens lnee r ' s  permit reviews.  
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i .  Enda~ered  Spec ies  Act (16 USCC 1S31 e t  seq)  

Sea t ion  7 r e q u i r e s  Federa l  aEenc£es which i s s u e  permSts t o  i n s u r e  t h a t  

pe rmi t t ed  a c t S v i t i e s  w i l l  no t  J e o p a r d i z e  the  ex i s t ence  of  a l i s t e d  

t h r e a t e n e d  o r  endangered s p e c i e s ,  o r  r e s u l t  iu  the d e s t r u c t i o n  of  i t s  

c r i t i c a l  h a b i t a t .  This could a f f e c t  the  i ssuance  of  a f e d e r a l  p e ~ l t  f o r  

t h i s  p r o j e c t ,  

5. F ish  and W i l d l i f e  Coord ina t ion  Act (16 USC 661 e t s e q )  

This Act r e q u i r e s  t h a t  any f e d e r a l  agency i s s u i ~  a p e t i t  or  l i c e n s e  

c o n s u l t  w i th  the  U S Fish and W i l d l i f e  Serv ice  i f  t h e  p r o p o s a l  would 

modify a wa te r  body. This r equ i r emen t  could  a f f e c t  the  h~PGAS p r o j e c t  in  

t h a t  i t  w i l l  d i scharge  p o l l u t a n t s  i n t o  a water  body, wi th  p o s s i b l e  

modifications resultlnS. 

2 .  STATE 

a.  Clean Streams Law (35 Pa Code 691.1 e t  seq)  

A u t h o r i t y  f o r  the  i ssuance  of  p e r m i t s  f o r  the  d i scha rge  of  was tewate r  

i n t o  waterways which was o r i g i n a l l y  g iven  to  the  EPA i n  S e c t i o n  402 of  

the  CWA has  been de lega ted  by EPA t o  the  Comonwealth o f  P e n n s y l v a n i a ,  

The ~PGAS f a c i l i t y  w~ll  be r e q u i r e d  to  o b t a i n  such a p e r m i t  f o r  the  

l i q u i d  e f f l u e n t  which i t  w i l l  d£eeharEe i n t o  the  r e c e £ v £ ~  s t ream.  The 

permi t  w i l l  be i s sued  eon ta in inE  r e s t r i c t i o n s  on d i s c h a r g e  as  r equ i r ed  to 

meet a p p l i c a b l e  e f f l u e n t  and w a t e r  q u a l i t y  based l i m i t a t i o n s ,  

- 4 1 -  
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Although P e n n s y l v a n i a  does not  u s u a l l y  r e q u i r e  p e m t t o  f o r  c o n s t r u c t i o n  

a c t i v i t i e s ,  i n c l u d i n g  sed imenta t ion  ponds ,  t he  app l i can t  may be r equ i r ed  

t o  submit an  e r o s i o n  con t ro l  p l an .  I f  t he  ear th-movins a c t i v i t i e s  dur ing 

c o n s t r u c t i o n  a f f e c t  more than 25 a c r e s  o f  lands a s epa ra t e  pe ra~ t  f o r  

such a c t i v i t t e s  may be necessa ry .  

Pennsy lvan ia  does  no t  l i m i t  t h a t  amount of  water  which may be w~thdrawn 

£~om i t s  waterways f o r  i n d u s t r i a l  pu rpose s .  In take  s t r u c t u r e s  must  

r e f l e c t  t h e  bee t  technology a v a i l a b l e  f o r  m4uimtzins adverse  

env i ronmenta l  impact ,  howaver, i n  o r d e r  f o r  an NPDES permit  t o  be i s s u e d  

£or a f a c i l i t y  i n  Pennsylvania .  

b. Obst ruc t ions  S t a t u t e  (32 Pa Code 591) 
m ,  

Should t h e  p r o j e c t  r equ i re  the  c o n s t r u c t i o n  o f  a c u l v e r t  o r  t he  

r e c h a n n e l i z a t t o n  o f  a stream, as i n  t h e  c o n s t r u c t i o n  of  the  wa te r  i n t a k e  

s t r u c t u r e s ,  a s p e c i a l  pe r~ t t  must be o b t a i n e d  puzsuant to  t h i s  s t a t u t e .  

c .  Sol id Waste Mauagement. Act (35 Pa Code 29) 

1"his Act r e q u i r e s  use  of land f o r  s o l i d  waste  "processing or d i s p o s a l  t o  

be pet~n~tted by t h e  Department of  Env i ronmenta l  Resources.  

T r a n s p o r t a t t d n ,  d i s p o s a l ,  or p rocees i~g  of  garbage,  r e f u s e ,  and o t h e r  

d i sca rded  m a t e r i a l s ,  i nc lud ing  s o l i d  and l i q u i d  wastes ,  from i n d u s t r i a l  

a e t i v 4 t i e s  w i t h o u t  a permit  i s  p r o h i b i t e d .  
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d. Air  P o l l u t i o n  Control Act 435 Pa Code 23) 

Construct ion,  i n s t a l l a t i o n ,  and modtficatio~a of  any s t a t i o n a r y  a~r 

contamination source must be permit ted .  Cons t ruc t ion  cannot commence 

p r i o r  to  permit i s suance .  

e .  Other Areas 
i i 

Fish  and w~ldl i fe ,  h i s t o r i c  preservat tonp f l o o d p l a i n  and wetland 

p r o t e c t i o n  w i l l  a l l  be eva lua t ed  by the Department of Environmental 

Resources in the course  of  i t s  review of the above-mentioned permit 

a p p l i c a t i o n s .  

3. LOCAL 

• Coord ina t i ouwl th  the  Luzerne County C o ~ i s s i o n  (~b/ch £s rou t ine ly  

conducted by the Department of  Environmental Resources  in  any permit 

review p~ocedures) will assvTe satisfaction of any local requirements. 
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B. ADDZTIONAL STUDIES 

The f o l l o w £ ~  s t u d i e s  and i n v e s t £ E a t i o n s  a r e  recommend i f  the  

p ros ran  c o n t i n u e s .  These s t u d i e s  a r e  d iz ' ec ted  toward more 

c a r e f u l l y  d e f l n i n g  the  envt romenta l  c h a r a c t e r i s t i c s  of  the  s i t e .  

. Study to  i d e n t i f y  underground poo l s  i n  t h e  v i c i n i t y  

inc lud ing  l o c a t i o n ,  water  s t o r a g e  c a p a c i t y ,  wa te r  q u a l i t y ,  

e t c  • 

. Stud~ to  d~velop  more eztenBive f low and w a t e r  q u a l i t y  

in format ion  a s s o c i a t e d  with the  Jeddo and Beaver  Meadows 

Tunnels, 

. T r e a t a b i l i t y  s t u d i e s  t o ' d e v e l o p  water  t r e a t m e n t  des ign  

crlter£a for use of mine drainage as plant make1~. 
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.Econo~Lc I n d i c a t o r s  0£ Nor theas tern  Fenus~lvania ,  1959-1978p Economic 

Development Counc£1 o£ Nor theas te rn  Pennsylvaniaz  June 1979. 

Energy Development and Resource Corporation~ Anthrae£te Coal (Culm) 

G a s i f i c a t i o n  P l a n t ,  l n t e r i m t ~ e p o r t ,  March 17, 1980. 

Luzetne County Planning Commission, Land Use Plan~ Year 2000, June 1976 

Pennsylvania Department of Labor and I n d u s t r y ,  "Employment and WaEes of  

Workers Covered by ~he Pa. Unemployment Compensation Law~ 1975-1979". 

Pennsylvania  H i s t o r i c a l  and Museum CoB~Lssion, Personal  Communication 

with J o e l  Io F~ein~ Envirosphere Company. 

U.S. Bureau of Census, Department of  Commerce, 1960, 1970, 1980. 
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s ~ s q ~  n~zz  

WATER QUALITY 

,, ,C~n~ocK c'mz~)* 

~ZAI~ 

nmsz.zzY fftu) 
COLOR (Pt-Co Uni t s )  

DISSOLVED OXYCBN 0 ~ / L )  
pH 
TOTAL ALKALINITY (CaC03, MG/L) 
TOTAL DISSOLVED SOLIDS (MG/L) 
TOTAL SUSPENDED SOLIDS (MG/L) 
CALCIUM (~OIL) 
~ctmsim~ t~C/L) 
CLOUD- ~ / L )  
SUL~A~ (MG/L) 
,~RS~-NZC (~G/L) 
CADMIUM (UG/L) 
CaROMZm~ (UG/L) 
COPPER (UG/L) 
IROS (UG/L) 

(tin/L) 
MANGANESE (UG/L) 
NICKEL (UG/L) 
ZINC (UG/L) 
ALO~NDM (OO/L) 
I~RCURY (UGIL) 

8.7 
27.8 
358.2 
9.5 
6.8 

47.1 
174.0 
42.8 
27.4 
5.4 

15.0 
110.0 
IO.O 

3.0 
10.0 
10.O 

3454.3 
50.0 

1027.1 
15.0 
10.0 

120.0 
2.0 

*Based on EPA S t o r e t  Data.  

VALUES 

25.0 
90.0 

610.0 
13.0 

7.7 
83.0 

254.0 
320.0 
32.8 

7.7 
90.0 

430.0 
10.O 

3 .0  
I0.0 
10.o 

14,000.0 
50.0 

5500.0 
20.0 
10.0 
120.0 
2.0 

MXNL~UM 

2.5 
s.o 

155.0 
2.8 
0.7" 

10.0 
i26.o 

5.0 
21.6 

1.4 
O.O 

11.0 
IO.O 

3.0  
10.0 
IO.O 

200.0 
50.0 

0.0 
10.0 
10.0 

120.0 
2.0 
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TABLE 2 

PEI~NSYLVANIA WATER QUALITY STANDARDS 

SPECIFIC CRITERIA 

SusquehannaRive r  - North Branch 

~Lackawanna River  t o  West Branch) 

Parameter C r i t e r i a  

Aluminum Not t o  exceed 0 .1  of  the  96-hour  LCSO f o r  

r e p r e s e n t a t i v e  impor tan t  s p e c i e s  

Alkalinity Equal o r  g r e a t e r  than  20 mg/l  a s  CaCO 3 or  

where r e c e l v l n g w a t e r s  a r e  l e s s ,  no f u r t h e r  

r e d u c t i o n  i n  t he  a l k a l i n i t y  of  r e c e i v i n g  w a t e r .  

Aresenic  Not to exceed 0.05 mg/1 

Feca l  Col i fo rm Not to  exceed 200 pe r  lOOml  (May 1 - Sep t .  30) 

2000 pe r  100 ml ( o t h e r  t ~ n e s )  

Chromlum. Not to exceed 0.05 ~ / 1  (hexavalent) 

Copper Not to exceed O.1 of  the 96-hour  LC50 f o r  

r e p r e s e n t a t i v e  impor tan t  s p e c i e s .  

Cyanide Hot to  exceed 0.005 . ~ / 1  ( f r e e  HCN+CN-) 

Disso lved  Oxygen Minimum d a i l y  ave - 5 . 0  ~ / 1  

No v a l u e  l e s s  than 4 . 0 m E / 1  

F l u o r i d e  Not to  exceed  2 . 0  mg/ l  
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TABLE 2 (Cbnt'd) 

PENNSYLVANIA WATER QUALITY STANDARDS 

SPECIFIC CRITERIA 

Susquehanna PAver T North  Branch 

~Lackawanua Rive r  to  West Branch) 

Parameter Criteria 

I ron  Not Co exceed 1 .5  mE/1 t o t a l  i r o n  

0.3 mg/1 d i s s o l v e d  i r o n  

Lead Not to  exceed t h e  l e s s e r  of  0 .05 mg/1 or  0 .01 of  

t he  96-hour  LCSO f o r  r e p r e s e n t a t i v e  4~por tan t  

s p e c i e s  

Manganese Not to  exceed 1 . 0 u ~ / 1 .  

Nickel  Noc Co exceed 0 .01 of  the  96-hour  LC50 f o r  

r e p r e s e n t a t i v e  Impor tan t  s p e c i e s  

N i t r i t e  p lus  N i t r a t e  Not to  exceed 10 mg/l  as  n i t r o g e n  

pH Not l e s s  than 6 .0  and no t  more than 9 .0  

Pheno l l c s  

Temperature 

Not to exceed 0.005mg/ l  

No r i s e  when amb£ent camp i s  87°F. Not more 

than  5°F r i s e  above ambient u n t i l  s t r eam 

t empera tu re  r e a c h e s  27°F. Not t o  chansemor~  

than  2°Y. dur tng  any one-hr  pe r iod  
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TABLE 2 (Cont 'd )  

PEI~S~LVANIA WATER qUALITY STANDARDS 

sPEcx ic 

Susquehanna River  - North Branch 

~Lackawanna River  ~o West Branch) 

Parameter  C r i t e r i a  

T o t a l  Disso lved  So l id s  Not more than  500 u~/1 as a monthly  average  

va lue ;  no t  more than  7 5 0 u ~ / 1  a t  any t ime .  

Zinc Not to  exceed 0.01 of  the  96-hour LCSO f o r  

r e p r e s e n t a t i v e  impor tan t  s p e c i e s .  

N o t e  

The accep ted  des ign  stream f low,  t o  wh£ch the above c r i t e r i a  s h a l l  app ly ,  

i s  t h e  a c t u a l  or  e s t ima ted  lowes t  s even-~onsecu t ive -day  average  t h a t  

occurs  once i n  ten  y e a r s  (ie~ qT-lO glow) .  
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TABLE 3 

LEHIGH RIVER WATEE QUALITY 

~ALNUTPORT STATION)* 

PARAMETER VALUES 

MAXIMUM MINIMUM 

TURBXDXTY (F~t,]) 

COLOR (PT-C0 Units)  

CONDUC~IVI~ ( 25°C, ~O/CM) 

DISSOLVED OX~:G'~N (HG/L) 

ps 

~OTAL A ~ L I ~  ~O/,- C~CO 3) 
~C~AL 'V~SSOLVED SOLIDS ~O/L) 

TOTAL SUSPEm)F~ SOLIDS (HG/L) 

~GSESIUM (HG/L) 

cm.oezus (UC/L) 

SOLFATES Oea/L) 
ARSENIC (DZSSo, MG/L) 

OAI)M~UM (UG/L) 

CHR.OH~UM (UC/L) 

coePF.~ (UC/L) 
IRON (UG/L) 

Za~D (U~/L) 
I~'~CA~ SE (UG/L) 

~C.'C~ (UG/L) 

ZXNC CUG/L) 

~,tmz~g (UG/L) 
m~C~Y (DG/L) 

8.1 70.0 1.0 

9.4 50.0 0.0 

122.9 500.0 70.0 

10.6 14.2 5.7 

6.8 8.9 5.6 

18.1 210.0 0.8 
88.3 184.0 16.0 

18.2 120.0 0.0 

8.9 18.4 4.8 

2.8 8.3 0.0 

8.3 20.0 0.0 

29.4 175.0 8.0 

i0.0 10.0 10.0 

5.3 io.o 3.0 

10.6 29.Q 0.0 

19.6 i00.0 0.0 

462.5 4900.0 0.0 

50.0 50.0 50.0 

261.4 700.0 0.0 

29.3 100.0 0.0 

315.0 600.0 50.0 

273.1 3760.0 0.0 

5.0 5 ,0  5.0 

*Ba'Jed on .EPA Scorer: Data. 
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TABLE 4 

MZNE DRAINAG E DISCHARGE POINTS 

EASTERN MIDDLE FIELD 
i 

APPROXIMATE 

LOCATION WITH 

RESPECT T0 ULTIMATE 

DISCHARGE. POII~ FLOW. RANGE* (GPM) PROPOSED SITE DRAINAGE 

I. Jeddo Tunnel 14,500-54,030 4 miles 

Northwest 

Susquehanna River  

2. Beaver Meadows 2,56&-59,677 3 m~les Leh$gh River  

South 

3. Owl Hole 690-7,669 6 m i l e s  Lehigh River  

Nor theas t  

4. Buck Mountain #i 5-125 5Miles LehIEhRiver 

East 

5. Buck Mountain #2 284-900 5MLles  Lehigh River  

East  

6. Sandy Run 284-1680 5 Miles  L e h i g h E t v e r  

Nor theas t  

7. Pond Creek 5850-7200** 7 M i l e s  L e h i g h l t t v e r  

Nor theas t  

* Flow ±nfo~mation based on mon£toriug d a t a  compiled by the  Pennsy lvan ia  

Department of  Resources .  

*~Baaed on USG8 d a t a .  
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TABLE 5 

JEDDOTUNNEL 

(DEE Data from period 1965 to 1980) 

Parameter Mean 

Flow (GEM) 
pS 

Acidt ty  (mS/1 as CaC03) 

Sulfates Crag/l) 

Total Iron (mE/l) 

Mn ( ~ / 1 )  

Specific Conductivity (Hho/cm) 

9000-34,000 

2.9-6,3 

0-480 

65-1630 

O. 2-33 

0.1-30 

980-1900 

27,000 

3.4 

270 

560 

310 

12 

1200 
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TABLR 6 

BEAVER MEADOWS DRAINAGE TUg, tEL 

(Per£od of  DEIt Record - 1965-1980) 

Parameter R a ~ e  

pH 

Acidi ty ( ~ / 1  as Oat03) 
Sulfates (~g/1) 

Tota l  I ron  (rag/l) 

2¢u 

Spec£~ic C o n d u c t i v i t y  

2,600-59,677 

3-1-4.2 

20-340 

120-520 

0 .4 -8  

0.4-9 

450-900 

~ean 
m 

12,400 

3,3 

180 

290 

3.3 

6.3 

730 
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TABLE 7 

EBERVALE WELL 
i i  i | 

GROUNDUATER qUAL'rTY 

Parameter 

pR 

Total Alkal in i ty  (mg/1 as Cat03) 
Chlorides ( y / l )  

Sulfates  (mg/1) 

Total Solids (m8/1) 
Turbidity (FTO) 

Total Hardness (mg/1 as CaC03) 

Iron (ug/1) 

Manganese (ug/1) 
Mercury (ug/l) 

Lead (ug/1) 

z inc  Cus/1) 
ChronL~um (ug/1) 
Copper (us/ l)  

Nlc~ l  (ugll) 
SLiver (ug/1) 
Sariu~ (us/l) 
S~ium (~ /1 )  

Value 

6.0 

14.0 

4.0 

4.0 

10.0 

1.0 

20.0 

10.0 

10.0 

2.0 

50.0 

i0.0 

10.0 

10.0 

10.0 

i0.0 

10.0 

10.0 
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TABLE 8 

LATTIMER 

GROUNDWATER QUALITY 

Parameter 

pH 

Total  A l k a l i n i t y  (mg/1 as CaC03) 
Chlorides (mg/1) 

Su l f a t e s  (mg/l) 

Total  Sol ids  (mg/1) 

TurbSdlty (PTU) 

Total Hardness (mg/1 as CaC03) 

zron (ng/1) 
Manganese (u8/l) 

Mercury (ng/1) 

Lead (ug/l) 

Zinc (ug/1) 

Chromium (ug/l) 

Copper (ug/1) 

Nickel (nEll) 

S ~ v e r  (ugll) 

Barium (uE/l) 
Sodium (mg/1) 

Value 

5.3 

10.0 

14.0 

4.0 

68.0 
# 

1.0 

30.0 

30.0 

110.0 

2.0 

50.0 

20.0 

10.0 

20.0 

i0.0 

10.0 

100.0 

12.5 
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TABLE 11 

UNEMPLOYNENT ~TE (Z) 1970-1980 

Luzerne Count~ N.E. Pennsylvania  P e n n s y l v a n i a  

1970 4.2 5.2 3 .7  

1971 8,4 7.1 5 .4  

1972 8.8 7.1 5 .9  

1973 5.3 6.1 4 ,7  

1974 5.7 7.1 5 .6  

1975 11.2 13.0 8.8 

1975 10,7 12.0 9.6 

1977 7,8 10.3 8.7 

1978 7.4 9.7 7.8 

1979 9.6 8.6 6.8 

1980 11,0 10.5 7.8 

Note:  Unemployment r a t e s  a r e  £ i ~ s t  qua r t e r  r a t e s  

Source:  Economic I n d i c a t o r s  of  N.E. Pennsylvania ,  June  1979. 
n o r t h e a s t e r n  P e n n s y l v a n i a ,  1980 

U I S  • 
m 

6.8 

6.5 

6.3 

5.4 

5.2 

8.4 

8.4 

8 .2  

6.8 

5,9  

6.8 

F a C t S  o n  
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• UTINA'r~ SOLID WASTI~ GmqiRATION 
(2500 ton/day Ne~hanol' 'lJu£t) 

Gms£f~er SlsS 

~ i t e s  

Coal M l e  Runoff Sludse 

Water Ptet=e~nent 51udge 

Zff luent  Treatment S1udBe 

~hromium ~e~ov81 Sludge 

K~ap~eeer. ~T~em Residue 

Plaut Reguse 

I~D M.~8c Cata lys t ,  e tc  

Geuerat i~ Rate 
('l ',~l'te~) 

520,000 

170 

5 

2,100 

26O 

5O 

1,000 

10 

150 
i e 

Total 5 2 3 , 7 4 5  
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~ L Z  I4 

~ T n t a T ~  ax.~ ~ s s z o ~ .  

~ i s m i o n  Tous per Year 

~anrc~eulaCes 1,25~" 

Carbe,~ Mo~oxlde 611 

Hydrocarbons 219 

H£Croseu Ozides 35 

Sul£u~ D£o:r~de 2 3  
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SOIL TYPE 
i 

I)d 

Ed 

Me 

Nc 

Sm 

DESCRIPTION 

Dekolb extremely stony sandy loom 

Pocono extremely stony sondy loom 

Cut end filled lend 

Buchonon extremely stony Io~m 

Str ip- mined Innd 

ACREAGE 
i i , i  

125 

56 

32 

69 

16 

PERCENTAGE 
i i i  i i  

42 

19 

!1 

2"5 

5 

SCALE ~": 1320' SHALE PIT 

FIGURE 2 

- SOIL TYPES 
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B 

SM 

SYMBOL 

B 

D 

F 

MA 

SM 

SLOPE ACREAGE PERCENTAGE 

3 to 8 %  76 26 

15 to 25 % 155 52 

Greater than 25 % 19 6 

Gut and filled land 32 11 

Strip- mined land 16 5 

SCALE I " :  1320' 

FIEURE 3 

SHALE PIT - SLOPE 
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DS 

MW SM 

MW 

SYMBOL 

DS 
MW 

SM 

R 

COMMUNITY TYPE 

Dry slope" woods 

Mesic woods 

Strlp -mined land 

Residential 

Disiurbed oreos, rood borders 

ACREAGE 
| i i  i i  

149 

68 

16 

16 

49 

PERCENTAGE 
I i i 

50 

23 

5 

5 

17 

@ 
SCALE I"= 1320' SHALE PIT 

FIGURE 4 

- COMMUNITY TYPES 
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A. 

Commercial Sunnnary 

Back~roun d 

In the Fail of 1979 the Enersy Development & Resource Corporation (EDRC) 

was commlseloned to undertake a "Conceptual Project Study" under authorlzat[on 

by the Department of Energy. That study has been accomplished with the 

additional assistance of the Economic Development Council of Northeastern 

Pennsylvania (EDCNP), and various asencles of the Commonwealth of Pennsylvania. 

The Architect and Enslneer for the project is EBASCO Services of New York. 

Elements of the study completed to date include the following: 

O Market Assessment: including individual contact with over two 

dozen potential areas of product in the utility, Chonical and Fuel 

Industries, examination of alternative ~uel market areas, and research 

concerning a~ternative fuel projections. 

O Raw Manorial SuDDly: includin 8 culm (mine refuse), mined Anthracite, 

water and electric resources, and potential suppliers of coal and 

CUlm. 

0 Conceptual Design: including gasification facilities, overall 

configuration, evaluation of support process systems, system desi&n 

specifications, system descriptions and equipment lists, buildlnEs, 

technical risk assessment, and environmental and effluent treatment 

requirements and systems= 

O Site InvestiRation: including water and coal requlremeuts, 

environmental assessment, plot requirements, and selection o~ 

candidate sites. 

P D 
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O Capital .Investment and O~eration Requirements: including cost estimates. 

operating and manpower requirements, costs of production, ~nd 

commercial incentive review. 

0 Pro&ram audProject Schedule: includlng overall schedule for the 

total program, and detail breakdown of the various program phases. 

These include Conceptual Deslgn~ DeEall Design, P~ocurement/Construction, 

Star~ Upp and key decision pDintso 

O Soclp-Economl c Character!s~!%% of Northeast Penns¥1van!a: Includ£~ 

populatlon~ unemployment~ out migratlon~ Income~ and the importance 

of the anthracite industry to Northeastern Pennsylvanla. 

In addition a continuation of the study was authorized in 1982 under 

the Appalachlan Regional Commission. These tasks included: 

I. A Re-evaluatlon of Gaeificatlon Technology to assure that curren~ 

state of the art technology was evaluated which evolved toward 

commercialization during execution of ~he Concepn Study, and to assure 

continued availability of the selected gasification technology. 

If. Technical. Document which included a technical support plan and 

staged data development requirements in order to assure applicability 

of tecbnoloEy to be used in the NEPGAS program. 

III. Environmental Licencln~ Review Uo determine the major impacts oE 

the project upon the envlronmentp licenclng requirements, and 

schedule required to complete environmental tasks. 
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IV. Conunerclal Development Smmnary 

Commercial Summary: 

I. Recommended Produc ~ and Plant Capaci~7 

The recommended plant productp based upon the assessment of 

potential users, is fuel grade Methanol. The specific basis for the 

design of the first plant module (train) consls~s of 8aslfyln8 

approximately 5000 tons per day of a mixture of antbraclte coal and culm 

(mine refuse) to produce 2500TPD of fuel 8fade methanol. Expansion 

of the plant to four modules~ with a total capacity of I0~000 TPD is 

recommended as a mature facility. 

Concept Design Summary 

The "Concept Study" concluded that two Babcock & Wilcox gasi~lers, 

operatin~ at a gas side pressure of 200 PSIG, are required for the 

5000 TPD module. 

The confisurations recommended as a result of the conceptual study 

include: 

.... CoHO CATALYST for Co Shift 

.... RECTISOL System for Acid Gas Removal 

.... ICI Process for Methanol Synthes%s 

.... Claus/Scot System for Sulfur Removal 

The selection of these processes maximizes flexibility with respect 

to va~iatlons of feedstock and production of methanol. The technology 

which i~ used for the conversion of crude gas from the gaslfier are in 

use throughout the Country~ thereby reducin 8 technical risk factors. 

As noted, s~veral gaslflers reached commercial applicability during 

the course of the concept suudy. Also, Babcock & Wilcox merged with 
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III. 

IV. 

Koppers-Totzeh to form a new KBW system. It was determined during the 

re-evaluatlon phase of the ARC work tasks, that the KBW system was not 

suitable for the NEPGAS project. 

The same re-evaluatlon has concluded that three gasifiers are 

suitable however and they are: 

Westinghouse 

S a a r b e r g / O t t o  

KCN 

It was also determined that these changes will not significantly 

effect the cost or the proposed process scheme as proposed in the 

Concept Study. Therefore, conclusions made in that study remain substan- 

tially unaltered. 

Project S i t e  and.Environmental Issues 

A prime site has been identified with an analysis of various 

alternative sites. Water~ electrlc~ coal supply~ and other raw materials 

are readily available to the prime site. An Environmental examination 

indicates no critical flaws exist which will prevent the project from 

proceeding. 

Cos_..te and Comwetitive Posture With Conventlonail~ DerivedMethanol 

Capltal costs for the pro~ect, in late 1979 do!lars~ total 

$450,000,000 for the initial module (or Train). These costs include 

everything but special site dev~!opment costs, land~ and ~icencing fees. 

Operating costs will depend upon the amount of direct investment 

and the expected rate of retur~ upon thaZ investment. Models of 

various alternatives are discussed in the report. For example, based 

....° 
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V. 

Vl. 

upon a 15% r e t u r n  on t h e  p r o ~ e c t ,  a f t e r  t a x e s ,  t h e  p r i c e  o f  me thano l  

p roduced  i n  l a t e  1979 d o l l a r s  i s  a p p r o x i m a t e l y  $12.00/MBTU, o r  85 Cents  

per gallon, which is comparative with Methanol produced from oii or 

natural gas. 

Raw Mat er~i~iSupply 

a. Feedstock 

T~le stud 7 concludes that sufficient quantity of culm and 

mined coal are available from qualified suppliers in the region 

to sustain Qpe~atlorl ~f the plant beyo~d it's useful life. 

b. Water 

The study also conclude, that su~ficlent water is available 

to operate the proposed plant on a regular basis, In addition, 

sufficient electric power in available to sustain the plant operation. 

Financial Incentives 

Existing financing incentlve8 Include those available under the 

new Synthetic Fuels Corporation. These include loan guarantees and 

purchase agreements. Additional incentives include use of the additional 

10% investment tax credit, existing fuel entitlements, leverage leasing 

based on long term market contracts, State and Local tax abatement, 

possible use of municipal equivalent £nterest rates on long term bonds, 

including non-tax etatuo on the interest, and other £ncentives such as 

those provided thr~,gh Federal grants for Economic Development. 

In summary, th~ concept study has demonstrated that the resource base, 

technology D site and potential market exists to support construction of 

a Culm to Methanol Plant in Northeastern Pennsylvania. Remaining work 

tasks to achieve this goal include: final selection of the gasifler and 

approval of that technology by the sponsor and flnanclal community; 
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VII. 

a c q u i s i t i o n  of  s i t e  and feed s tock;  end development of  the  d e t a i l e d  

f i nanc ing  Prosr~u to  achieve c o n s t r u c t i o n  and ope ra t i on  o£ the  p l a n t .  

The immediate t a sk  i s  to  s e l e c t  a sponsor  or J o i n t - s p o n s o r  t h a t  

can demonst ra te  the  capac i t y  and w i l l  t o  des ign ,  c o n s t r u c t  and ope ra t e  

the  p l a n t .  

Outlook £or Commercia. l izst ion 

Condi t ions  w i th  r e s p e c t  to  governmental  support  to  encourase  coa l  

g a s i f i c a t i o n  have a l t e r e d  s u b s t a n t i a l l y  s ince  i ncep t i on  of  t h e  concept  

study. 

There has been a decided shift away from direct participation by 

the government to encourage a variety of technologies to achieve legLs- 

lated alternative fuels goals. 

I n s t e a d ,  t he  Congres s iona l ly  c~ea ted  S y n t h e t i c  Fuels Corpora t ion  

leadership has enunciated a policy which seams to encourage only the 

largest firms that have direct access to private financing markets and 

which utilize existing mature technology in their processes. These 

perceptions have been h~ightened by the recent world wide oll surplus. 

Whether this policy shift will result in the legislativ~ goal of 

producing 10%of our Nation's energy needs by 1992, remains to be seen. 

What can be discerned is that pro~ects such as NEPGAS, which cannot 

economically utilize mature technology, and who's sponsors haven't the 

same relative competitive access to private financial markets, will be 

compelled to seek other assistance. Therefore~ as a practlcal matter, 

any plan for an immediate continuation of the NEPGAS project would seem 

at the least, premature under'the current circumstances. 
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In the long range view however, it would seem thee pressure for 

alternatlve fuels is almost certain to build when the present wo=Id oll 

surplus shrinks or if for any ~easonthere is another crisis in the 

Mid-East which threatens oll shipments from the regiono In those cLrcum- 

sEances, the NEPGAS pro]ect~ which employs technology that can slgnificantly 

lower operating costs relative Eo ~.xlstlng on llne technology~ should 

find favor with eneugy policy makers. In Ehat event, the nifaetable 

for conutructlon of nhe NEPGAS project would be accelerated. 
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Using slag/ash produced in the gasification tests, the slag 

leaching rates must be determined, This data will be used to 

design the slag disposal system in an environmentally 

acceptable manner. 
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Iv- PROCESS ENGINEERING CQNSIDERATIONS 

The Conceputal Project Study has addressed process areas 

for optimization during the final design stage. 

These include: 

o The use of the Stretford System for Sulfur 

Removal and Recovery 

o Th~ use of the Lurgi Methanol Synthesis Loop 

o The potential reduction in the Methanol Purification 

Equipn~nt when producing Fuel Grade Methanol 

In addition to the above, process selection and process 

design optimizations which should be considered include: 

o Temperature approaches on heat exchanges and the degree 

of waste heat recovery 

o Consideration should be given to alternate means of process 

cooling (air coolers) to minimize plant water requirements 

o Optimization of process modules, with respect to both 

other process modules and expected coal variation. 

o Plant operation analysis aimed at determining limiting 

turndown factor and potential means of improving 

operational range of plant. 

o Steam system analysis to assure stability during startup, 

shutdown and normal operations. Specific questions to 

be reviewed in t.his area are: 

o Driver Selection 

o Capacity 

o Electric/Steam Balanca. 
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o Operational Assurance Review 

o Materials review to assure that selected materials 

are within safe boundaries for both normal and 

potential upset condition. 

o Controls and operational safty of gasifier and 

allied processes 

o Optimization of sparing philosophy to match 

economic and operational infornmtion considerations 

o Potential Range of Feed Coal 

For the design phase two coal analyses must be established, 

the Typical Operating Coal (TOC) and the Extreme 

Operating Coal (EOC). 

The EOC specifications represent the potential upper 

limit in which the representative coal may deviate from 

the normal coal supply source. These deviations may be 

characterized by increases in chlorine, sulfur, moisture 

and ash contents. The TOC would represent the average 

coal analysis as determined from the representative samples 

obtained from the coal supply. 

A plant designed to meet all of the extreme coal conditions may 

result in a considerable expenditure of capital with a pctentia 

for inefficient.operation during p@riods with typical coal- 

feed. In early discussions with the client, a design concept 

must be established which is consistent with economic design 

and the clients operating needs and requirements. 
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~. EXECUTION PIAN 

The s~ecific organization and teaming arrangenents which will be adopted to 

execute the project-.will reflect the c/mracTeristics of the sponsoring 

organizaticm. The following plan was prepared with the aim of guiding the 

Project Manager through T~e technical and cost audits of the program. 

V-I PRATECT Gm~AL M~ASEMENT 

The goal and objective of the Project Mana~r are to ensure that the 

responsibilities of the Program and its intent are discharged in a manner 

such that all the requirements and obligations are fulfilled. This will 

be achievz<l by meeting stipulated cost, stated project completion t/me, 

technically and envi~tally so~ddesign, acceptable quality of 

Engineering/Construction and a safe operable plant. 

The Project Manager has complete responsibility for the project 

organization and the work expected from each position on the organization, 

in order to be able to administer and e~cute the project effectively. 

In car~ing out his responsibilities the Project Manager is guided by 

organizati~al procedures such as: 

o Engineerhlg Procedures 

o Ac~dnistration Procedures 

o Process Design Guides 

o Design Data Manuals 

o Multidiscipline Design Guides (Mechanical, Civil, Electrical, 

Instrumentation, etc.) 

o Est/mating & Proposal Guides 

o Procurement Guides 

o Construction Guides 

I. Control S~stems and Reports 

a. Take-0ff Meetin~ 

As soon ~s the Program is initiated, The job shall be planned in a 

Project Takeoff Meeting. 
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This meeting is attended by e~.ry key mamber of the projecT, staff. 

It's purpose is to familiarize the project tea~.with the project back- 

ground, project requirements, product, project duration, location, 

etc., in order that preparation of the basic technical, c~mercial 

and admin/strative doc~ents c~n be initiated. 

b. Coordination 

The coordination procedure is the key c~itrol document. It should 

be a very carfully prepared. A precise document is needed as it 

will have a major impact ~n the management and exe~-uticm of the 

project. 

The Coordinaticn Procedure describes tba project &ud outlines the 

c~ntract responsibilities of the par~.es involved. It identifies 

the reslxmsible members of the team. 

c. Process Ccntrol 

The detailed Process Design should not start until the process is 

"frozen" and sufficient and ~orrect infonuation is available. 

Otherwise the effort may not be produotive. 

~ver, it shouldbe understood that.there may be situations where the 

ccnceptual design requires additiunal definiticn thus the preliminary 

studies may be required to define final basis of design. 

a. Spevificati~s 

In order to proceed with the final design, purcha~hng of material and 

equipment, and preparation of a budget estimate, specificaticns approved 

for c~struction are prepared first. 

e° Plot Plan 

When the major pieces of equipment, such as pumps, compressors, 

towers, reactors, heat exchangers, air coolers, etc., have been 

selected and sized, a Plot Plan is drawn. 

f. Piping and Inset Diagrams ~&ID) 

After the Process Flow Sc/le/~tics have been developed, equipmant 

sized, spares detemined, and relative locations of eq~.pment fix~, 

the development of Piping and Inset Diagrams (P&ID's) is initiated. 
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g. Utility P&I Diagr, a~s 

~e Utility P&I Dia~ are develol~d at the time ~%en the Process 

P&I Diagra~ are being prepared. Loads can be defined with sufficient 

accuracy before the equipment is purchased. Thus, the early routing 

of the utility lines is desirable as it will eliminate interference 

of electric, water and steam lines with process and the need for 

equ/pment rearrangement during detail design. 

h. Cost Control 

The Cost Control starts at the initial stage of the project when 

cost factors are determined cn specified basic design ccmcepts. 

Original basic decisions are not to be changed, pazT_icularly if it 

will increase cost. 

~n quotations are received, bid prices are compared with an estimate 

price. If an estimate is not yet available, a bid price should be 

compared ~.'.th past cost of similar equipment or material. If the 

bid price is higher than the estimate, or prior cost of similar 

equipment or material, two alternat3.ves should he considered: 

o A more econcmical design must be found or project 

requirexents should be changed in order to reduce 

cost. 

o If the ab3ve is not possible, the increased cost should be 

accepted ald the budget mudified accordingly. 

In summzy, to ensure cost control is in effech, each detail of cost 

must be examined prior to making the cmm~tment. 

i. Scheduling 

The develosment of a realistic project schedule for measuring and 

reporting t~ performance of designr procurement and c~mtru~tion 

is a must for every project. 
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j. Procurement 

~e key to successful procurement is the quality and thoroughness 

of the requisition. A precise requisition must define the 

foll~ing: 

o Quantity and what is an acceptable quality of equipment 

o Required perfozmanus guarantee by vendor 

o What data is required with proposal 

o What vendor date and client approval are required 

o Time limits for data submission and approvals 

o What field and shop tests will he performd 

o What shipping date is required. 

k. Start of CcmstrucT.ion 

~ Project Manager sbmuld resist all of the reasons for an early 

start ~til he assures himself that an adequate supply of drawings 

and material are available in sufficient volume for an efficient and 

continuous aperation, before releasing the start of field work. 

The ne~ssary data for start of construction will consist of the 

following approved drawings: 

o Site Devel~t Drawings 

o Plot Plans 

o Drawings for Temporary Facilities. 

Assured schedule for release of the folluwing approved drawings: 

o Foundatinns and Underground Sewers 

o F~re Water Lines 

o Grounding and Electrical Distribution and Supply. 

In addition, all materials called for by these drawings, such as 

grounding and reinforcing rods, bare and wrapped piping, se~.rs, 

ccmduit, inserts, etc., must be available at the jobsite as 

required. 

i. ~eports 

• Fne preparatian of all monthly pm~.ss, cost and profit reports will 

be prepared in a comparable manner so that managemm~t is given an 

accurate appraisal of progress, cost and profit. 
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m. "Pro~ec~ Close-out 

After c~mer's acceptance of the project, the job will be tezminated 

• by close-out of the files and preparaticm of a "Project Close-~ 

Report". 

V-2 PR3JECT SCHEDULE 

The type of schedule to be used will depend ca many factors, including 

size of project an d its ccaplexity. ~he type of presentation ~ be. used will be 

that which most nearly coincides with the client's needs and desires. 

Two of the many methods which have been u~ are the Bar Chart and the Network. 

Some of the parameters inclu~d in these methods are illustrated bel~. 

o Bar Chart Method 

Covers the general concepts of scheduling, the method to be used 

in determining the physical percentages of completion and the Bar 

Charts of sckedule presentation as follows: 

- Wor.k Definition 

- Proposed Project Schedule 

- ihgineering Schedule 

- Construction ~brksheets and Schedule 

- Weightin~ and Manpower Development 

- Overall Schedule. 

O Network Method 

Covers the Network Method of schedule presentaticn as follows: 

- Logic Diagram D~g P ~hilosophy 

- Departmental Coding 

- Node Identification 

- Account Code 

- Activity Description 

- Character i~presentaticn 

- Network Source Documents 

- Network Time Reports 

- Weighted Progress Curves 

- l~esource Allocatica Infozmation 

- U~ate Reports 

- Network Input Data Requirements 

- Output Message 

- Standard Base Diagrmus 

- Periodic Reports. 



Campariscn of Accomplishment with Plan 

Immediately u~n z~eipt of each iss,e of the forms, all parties 

concerned (Engineering Manager, Project Manager, Project Scheduler, 

Oons~on Grou~ for the jobsite delivery dates) must scrutinize 

it thoroughly to detennine which items are behh~d schedule and to 

e~pedite those which might jeopardize the job cumpletion date. 
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