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producer gas-tar extraction, 566
raw gas, 563–564
tar management, 563–565
tar sludge, 563
tar well design, 561, 563
troubling residual-turned toxic waste (see 

Troubling residual-turned toxic waste)
gasworks management options

briquettes, 558–559
burning for disposal, 557–558
collection and direct discharge, 551–552
direct sales, 558
emulsions, 549
furnace and steam boiler fuel, 555–557
gas-plant residuals management, 553–556
gas-yard accumulation, 551
geoprobes/backhoes, 549
internal combustion engine fuel, 558
rail shipment, 558
riser pipes, 549
separation and storage, 552–553
tar residuals, 552
traditional first-stage gas-tar capture, 549–550
traxcavator, 550

gasworks piping leaks
chemical corrosion (see Chemical corrosion and 

pipe leaks)
corrosion-based leakage, 644–646
electrolytic corrosion, stray trolley-line currents 

(see Electrolytic corrosion)
fluid leakage, subsurface vessels, 643–644
fracture-type leak, 643, 645
gasholder water-seal tanks, plate steels, 646–647, 

649
off-site subsurface leaks, 648–649, 651

gasworks solid wastes
ash, 578–580
breeze, 592
clinker, 580–581
coke, 577–578
cyanide and cyanogens, 584–589
cyanogen recovery, 588
ferrocyanides, 587–588
lampblack (see Lampblack)
non-toxics, 577–578
Prussian blue-stained gravel and cobbles, 587
“pure” wastes, defined, 577
spent iron oxides and oxide mixtures, 583–585
spent purifier lime, 581–582
spent purifier media, 581
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spent wood chips and shavings, 582–583
tar pitches, 589

gasyard source prediction
coal gasification condenser residuals, 629
condensation and purification residual, 628–629
condensers and fine-particle removers, 629
purifiers, 641
tar extractors and separators, 629–633
tar tanks, 640–642
tar wells (see Tar, wells)
washers, overflow and scrubbers, 633–634
water-gas wash-box, 640–641

green oil (anthracene oils), 537
heavy oils

conditions and manufactured gas plants, 537, 
539–540

rules of approximation, 537, 541
tar acids, 537–538

historic knowledge, legislation, and litigation, 618
historic road-tar developments, Europe, 683–684
inert solid wastes

clay–ceramic coal-gas retorts, 593
dumped gasworks debris, 594, 596
dumped retort-bench fire-brick fragments, 

594, 596
inert plant trash, 594, 597
wear and tear, resorts, 592

Lake Station, Seattle, WA, 643–644
light oils (of tar), 511, 520, 526–527
lignite, 537, 542
marine wood preservation, 664
medicinal tar compounds, 669
middle oils (of tar), 534–535
naphthalene

collection crew operation, hand pump, 528, 530
congeners, 511
disagreeable manifestations, 526–527
distribution main drip pot, 528, 530
formation, 521
gas tar characteristics, 511, 522–523
gas-yard drip, 528
generation, 511
light oil and line moisture capturing, 528–529
Lowe process (CWG), 511, 521
Mackintosh discovery, 526
naphtha, 526, 529, 531–533
removal, clarification train, 528–529
residual, by-product, and relative waste quantities, 

511–519
residual computation and wastes, Sacramento, 511, 

520
residual tars, gas manufacturing, 511, 524–525
specific gravity, 528

oil-gas production, 546–548
operational nuisances and damages, 689, 691–693
PAHs

anthropogenic (non-FMGP), 506–507
compounds, Appendix VIII list, 505
compounds, toxic organic chemicals, 501
nongasification types, 506
priority-pollutant, 501–505
RCRA flaws, 505–506

paints and pipe dips, 662
phenolic waste, 534–535

phenols and cresols
dry condition, 535–536
ingredients, 537
institutional disinfectant, 534–535
medicinal taste, 535
Runge discovery, 534
unusual source, 537
wood-preservation products, 535

physical and chemical nature
diesel fuels (oils), 498–501
hydrocarbons, 499
organic hydrocarbons, 494, 496
petroleum hydrocarbons, 496–498
remedial engineering and science, 493–494

pitch, 662–664
ponds, tar, 614–615
producer-gas processes, 547–549
road improvement product, 680, 683
road paving and surface treatment, 687
road tar production, 687–689
solvent and fabric waterproofing, 664
sprayed-tar road surface, 689–690
tar acids, 534–536
tar-bound crushed-rock driving surfaces, 689–690
tar-oil fraction delivery, 660
tars, 535, 537
technical developmental aspects, 685–686
thorium, 667–668
toluol, 531, 534
uncontrolled hazardous waste sites, 670
wood preservation

AWPA density specifications, 672
20×25 cm (cross-section) hardwood ties, 672
dip tanks, 672
eight-cylinder wood treatment plant, 672–674
multi-cylinder plant, Barrett Co., 672, 674
two-stage pressurized steaming and kiln cylinder, 

672–673
wood-tar by-products, 667
wood-tar sites, 667
World War I

benzol recovery, 652
equipment list, toluene recovery plants, 652–653
first-stage operation, 652, 654
four benzol tower scrubbers, 652, 655
and light-oil recovery plant layout, 652–653
toluene recovery furnace, U.S. Bureau of Mines, 

652, 655
toluol collection effort, 653–654
U.S. federal toluol plants, 654, 656–658
and U.S. government, 666
U.S. government toluol recovery plant, 652

Coal-tar sites
in American cities, 8–9
in British Isles, 11–12
chronologic assessment

competent historic assessment, 812–814
document discovery areas, 814–815
publications, formal and informal reports, 815
site chronologic studies, 815
utility holding companies, 815–816

remediation cost factors
derelict industrial sites, 1042–1043
non-ratepayer source, 1043



1328	 Index

rate recovery positions, Public Service 
Commissions, 1040–1042

UHWSs, 1040
remediation situations, 811–812
state Department of Transportation (DOT), 808–809
transportation advisory agencies, 809
in U.S., 6–7

CoC, see Compounds of concern
Cockey washer, 356
Coke, 66

barrow, 98
breeze, 319, 508, 572, 592
dry, 58
petroleum, 70, 496

Coke Company, 17, 23, 395, 473, 528, 622, 664, 710, 784, 
1018

Coke-oven gas, 82, 95, 98, 157, 214, 225, 516, 554, 559, 
586, 651, 654, 918

Coking coal, 61–62, 155
Cold enriched gas, 247
Colonial Gas Company, 986
Colorado, 8, 256, 259, 987, 994, 1064
Colorado Public Service Company, 41, 245, 762, 764, 986, 

1051
Colorado Springs, CO, 95, 125, 205, 234, 575, 703
Columbia, MO, 13, 594
Columbia, PA, 162, 1007
Columbia, SC, 361, 985
Columbia, SD, 294
Columbia Gas of Pennsylvania, 986
Columbia Gas System, 254
Columbia University, 123, 242, 398, 701, 729, 758–759
Columbus, IN, 319, 561
Columbus, OH, 24, 147, 168, 177, 179, 186, 256, 272, 291, 

455, 650, 653, 703–704, 729, 739, 757, 984, 986, 
1056

Columbus Gas Company, 739
Columbus Southern Power Co., 984
Column, 360, 415, 436, 623, 632
Colusa County, CA, 60
Combustion, 35, 44, 115, 169, 174, 189–190, 197, 274–276, 

496, 498, 506, 557–558, 577–578, 597–599, 
626, 928

Combustion chamber, 148, 558
Committee on Waste Disposal, 515
Commonwealth Edison Company (CECO), 29, 741, 910, 

986, 988, 991, 995, 1036, 1061–1062
Commonwealth Electric Co., 986, 992
Commonwealth Energy System, 986, 992
Commonwealth Gas Co., 992
Commonwealth Gas Services, Inc., 986
Commonwealth Power Corporation, 707, 1008
Commonwealth & Southern Company, 29
Commonwealth & Southern Power Company, 29
Complete carbonization, 523
Composite, 15, 278, 428, 747, 791, 797
Compounds of concern (CoC)

air emissions, 941
cancer-based risk estimation, 942–943
cancer risk, coal tar evaluation, 941–942
chronic vs. carcinogenic, 942
coal-tar residuals, 940–941
potential subsurface release, groundwater, 941
Taylorville, IL, FMGP, 943

toxic “tar” compounds, 939
Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA)
brownfield sites, 1012
CERCLIS, 1011–1012
NCP (National Contingency Plan; CERLA), 1004
NFRAP’d federal CERCLIS sites, 1013–1014
NPL

coal-tar sites, 1004–1009
FMGPs and EPA, 1004
ROD, 1004

RSEs
IRMs, 1010
RP consultant statements, 1011
SACM, 1009
“Tallahassee” experience, 1010

state-/federal-lead cleanups, 1013
third-party plaintiff suits, 1014
VCPs, 1012–1013

Compressor, 262, 480, 483, 485
Concentrator, 149, 623–624
Concord, MA, 456
Concord, NC, 18, 130, 311, 436
Concord, NH, 44, 60, 444, 808, 916, 1059
Concord Gas Company, 846
Condensate, 621
Condensation, 77, 144, 318, 344–356

annular (atmospheric) condenser, 345, 349
cast-iron tower condenser, 348, 351–352
condenser design, 344, 348
contact-water-intensive clarification, 348, 351
distillation, 344
dry (noncontact) condenser, 348
fluid-weight condenser, 349, 353
generalization about gas condenser, 353, 355
hydraulic main, 347, 350
manufactured gas condenser location, 350, 354–355
multitubular condenser, 345–346, 349
remedial implication of condenser use, 356
residuals, 628
St. John & Rockwell cleansing unit, 346, 350

Condenser, 21, 98, 116, 139, 148, 191, 313, 318, 344–356, 
370

Condenser, tubular, 357, 468
Condenser water, 191, 353, 693
Cone, 137, 145, 426
ConEdison of New York City, 652, 814, 992
Connecticut, 193, 254, 514, 551, 606, 718, 769, 907, 991, 

997, 1041
Connecticut Gas Association, 723–724
Connecticut Light & Power Company, 986, 991, 1041
Connecticut Valley Electric Co, 985
Connellsville, PA, 57, 59, 93, 276, 278, 282, 285–286
Consolidated Edison Company, 8, 30, 141–142, 237, 553, 

657, 739, 986, 1016, 1059, 1079
Consolidated Gas Company, 8, 27, 30, 41, 88, 111, 118, 

140–142, 215–216, 222, 240, 327, 348, 363, 
409, 424, 426, 437, 443, 445, 449, 451, 457–458, 
481, 514, 553, 565, 572, 575, 578, 599, 605, 622, 
645, 647, 649, 652–653, 656–657, 696, 719, 
722, 727, 734, 736, 738–739, 754, 758, 814, 986, 
990, 1079

Consolidated Gas, Electric Light & Power Company, 605
Constellation Energy Group, 984, 986
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Consumers Gas Company, 29, 126, 447, 453, 457, 543, 739
Consumer’s Mutual Gas Light Co., 27
Consumers Power Company, 29, 314, 514, 696, 719, 739, 

986, 1052
Contact, time of, 499, 571
Contaminants of concern (CoC), 894
Continental Gas Association, 27
Continuous vertical coal gas, 119, 121–122
Cooler, 306, 357–358, 370, 566, 651
Cooper Bessemer Corporation, 170, 183
Coos Bay, OR, 60
Copenhagen, 126, 238, 380, 397, 584, 790
Coppée’s coke oven, 275–276
Copperas, 325, 359, 513, 588
Cornwall, UK, 14, 87, 414
Corporate executive responsibility, 750, 752–754
Corporate organizational management, 750–751
Corporation, 16, 49–50, 301, 765
Corps of Aeronauts (U.S. Army), 232
Corrosion, 471, 644–648, 861, 864
Cottrell, F.G., 248, 314, 321, 370, 372, 518
Council Bluffs, IA, 154, 159, 259, 993, 1062
Counterbalance, 141, 413, 415, 457
Covington, KY, 995
Cow Bay, NS, 60
Cracking, 157, 246, 496–497
Crane, D.J., 76, 215, 1066
Creosote, 537, 621, 670–680, 682–683

approximate constants, 679–680
average composition, 676
common American wood-preservation compounds, 

676–678
crude non-pressurized dip techniques, 671
empty-cell process, 679
evolution, 672–673
full-cell process, 678–679
historic events and controls, 673, 675–676
PAH chemical fractions, 680, 682–683
preservatives, 670–671, 680
“road tar,” U.S., 679, 681–682
Robbins patent wood preservation technique, 671
teredo (shipworm) attack, 673

Cresol, 500, 534–535, 575, 896, 933, 936
Croll, A., 363, 583
Crown, The (British Commonwealth) 280, 323, 471, 747
Crown rest, 426, 471
Crowsnest Pass, AB, 283–284
Culross Abbey, Scotland, 17, 67
Cup, 412, 414, 417, 421–422, 432, 434–435, 473
Cupola, 160, 164, 187
Cupped, 424
Cups, 424, 843
CWG, see Carburetted water gas
Cyanide, 87, 408–410, 584–589, 869, 899, 930, 933
Cyanogens, 87, 318, 397, 539, 541, 584–589, 899–901, 

929–931, 933, 944
Cyclone dust collector, 518
Czechoslovakia, 38

D

Dade County, FL, 542, 825, 841, 866, 869
Dakotas, 990
Dallas, TX, 29, 185, 711, 783, 984, 995

Danville, PA, 993
Davis, J., 31
Dayton, Dayton-Faber process, 82, 244, 248–251, 523
Dayton, OH, 74, 176–177, 180, 239, 294, 730, 986
Dayton (OH) railroad, 183, 257
Dayton Power & Light Co., 986
Dead oil, 673, 675
Dearborn, MI, 221, 455, 986
Decanter, 519, 580
Decatur, IL, 234, 474, 512, 988
De-emulsifier, 320
Dee-shaped horizontal coal-gas retort, 514, 521, 539, 543, 

568
Delaware, 171, 258, 907, 988, 993, 1041, 1052
Delaware River, 327, 791
Denmark, 259, 380, 397
Dense nonaqueous-phase liquids (DNAPLs), 819
Denver, CO, 153, 222, 256–257, 259, 282, 730, 770, 893, 

992, 994
Department of Toxic Substances Control (DTSC), 805, 

1012
Derelict coal-tar sites

reasons for, 797
statewide survey of, 800

Des Moines, IA, 81, 294, 474, 990
Des Moines Electric Co., 740
Dessau process, 104, 119, 238
Destructive distillation, 498, 628, 667
Detroit, MI, 8, 28, 42, 74, 130, 146, 154, 177, 185, 193, 

219, 222, 232–233, 258, 294, 305, 314–315, 357, 
417, 438, 441–442, 449, 451, 453, 624, 662, 707, 
770, 812, 986, 990

Detroit Edison Co., 986
Dips, 114
Disposal of Gas House Wastes, 705
Distillation of coal, 214, 498
Distribution system, 304, 412, 433, 467, 484, 529, 743, 

782
District holder, 485, 831
District of Columbia, 22, 762
Doherty, H.L., 8, 43, 171, 245, 315, 357, 696, 719, 726
Dolan, T. (UGI), 33, 668
Dominion Resources, Inc., 986
Donner-Hanna Coke Corp., 221
Double-ended retort, 99
Dover, DE, 893, 903, 907, 1006
Dover, MN, 299
Dover, NH, 161, 634, 1064
Dover, OH, 892, 1007
DPL, Inc, 986
DQE Corp., 986
Drawings, archival gasworks, 102, 310, 358, 377, 481–482, 

743, 745–750, 783–784, 815, 975
Dresser coupling, 263
Drip oils, 407
Drip pots, 484
Drips, 64, 407, 484, 528, 736
Dry lime, 73, 348, 363, 380, 396
Dry tar, 517
Dry well, 427
DTE Corp., 990
DTE Energy Company, 986
DTSC, see Department of Toxic Substances Control
Dubuque, IA, 892, 912, 990, 1006
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Duke Energy Services, 599, 985, 987
Duke Power Company, 599, 987
Duluth, MN, 31, 160, 219–220, 223, 279, 984, 990
Dumpling, 420, 422
Dumpsite of Citizens Gas Light Co., 1001–1003
Dundonald, Admiral, Lord, 17, 273
Dunkley, W.A., 397
Dunn County, ND, 270, 990
Duocyclic (Dicyclic) aromatic hydrocarbon (DAH), 521, 

526–534
Duquesne Light Co., 986
DYNERGY, 988

E

Eastern Edison Co., 987
Eastern Utilities Associates, 987
East Hampton, NY, 293
East Liverpool, OH, 170
East River Gas Company, 447
East St. Louis, IL, 198, 461
Eau Claire, WI, 450, 992
EBASCO Services, Inc., 699, 989
Economizer, 566
Edgewood Arsenal, NJ, 327, 791
Edison Company, 8, 29, 141, 553, 741, 1016
Edison Electric Institute (EEI), 723–724, 792–793, 800, 

873, 882, 888, 974, 987
Edison Electric Light Company, 34
Edison International, 987
Edison Sault Electric Co., 987
Edison, T.A., 29, 34, 38, 154, 203, 531, 534, 660
Edmonton, AB, 985
Effluent, 4, 55, 75, 93, 115, 136, 208 210, 270, 319–322, 

369, 407, 509, 515, 540–542, 561–563, 570, 623, 
642, 651, 937

Egg Harbor Township, NJ, 984
Egner, F., 160, 174
El Dorado Canyon, OR, 60
Electric arc-welding, 43
Electric Bond & Share Company (EBASCO), 8, 96, 

203–204, 222, 245, 346, 468, 660, 699, 706, 
989, 993

Electric generating station, 34–35, 171, 335, 1001
Electric generation and distribution, 35
Electric Light & Power Co., 605, 989, 1006
Electric Power Research Institute (EPRI), 793–794
Electrolytic corrosion

progressive electrolytic pitting, 647, 650
regional conferences, 648
stray electrical trolley current pathways, 647, 650
Wyer’s proof, ultimate effects, 647, 650

Electrostatic precipitators, 370–372
Elizabethtown Gas Co., 987
El Paso, TX, 259
El Paso Natural Gas Company, 43, 270, 987
Energy North (ENGI), 985, 987, 1059
Energy North (NH), 989, 1059, 1062, 1064
England, 14, 62, 159, 238, 359, 379, 509, 700, 846, 907, 

1016
English gas engineers, 342, 382, 427
ENOVA Corp., 987, 994
Enrichment, 65, 88, 94, 122–123, 166, 244, 248
ENRON, 987

ENTERGY Corporation, 987
Environmental Protection Act, 788, 1020
Equitable Resources of Pennsylvania, 987
Erie, PA, 183–184, 607
Erie Coke Co., 1066
ESELCO, Inc., 987
Ethane (C2H6), 83, 85–86, 932
Ethylbenzene, 64, 295, 360, 499–500, 502, 520, 574, 895, 

932, 942, 1066
Ethylene (C2H4), 83, 85–86, 136, 181, 511, 540, 648
Europe, 4, 66, 155, 255, 310, 385, 532, 828, 1025
Evans, G.B., 80, 103, 155, 160
Evansville, IN, 186, 221, 994–995
Everett, MA, 218, 227, 409, 1066
Everett, WA, 237
Excel Energy Corp., 992
Excelsior Gas Company, 987
EXEL, 987
EXELON Energy, 988, 993–994, 1036
Exeter, NH, 169, 992
Exeter, UK, 119
Exhaust, 169, 173, 342, 496, 498, 501, 556, 692
Exhausters

coal-gas plant, 340–341
design, function, and use, 340, 343–344
plant-gas engine drive mechanism, 340, 342
rotary, 340–341

Extension, 16, 147, 149, 797, 839, 1002, 1071, 1077
External gas producer, 185
Extractor, 21, 98–99, 116, 139, 314, 320, 328, 406, 555, 

630–632

F

Fairfield, AL, 220
Fairfield, IA, 34, 298, 335, 892, 1006
Fairlea, WV, 996
Fan, 132, 692, 915
Farmer, Wm., 18–19, 114, 347, 423
Faro (lighthouse), 236, 256
Fatwood, 63
du Faur, F., 170
Federal anti-trust actions, 46–47
Federal Trade Commission, 180, 766
Fill (Dump), 593, 609
Firebrick, 107, 243, 596
Fire door, 190
Fire insurance and detailed real-estate plat map, 767, 

769–776
Fireworks, 17
First Energy, 29, 988, 993, 1058, 1062
Fitchburg Gas & Electric Co., 996, 1046
Flash point, 965
Florida, 96, 257, 464, 590, 764, 908, 968
Florida Power Corp., 988
Florida Power & Light Company, 988
Florida Progress Corp., 988
Florida Public Utilities Co., 988
Flushing liquor, 509
FMGPs, see Former manufactured gas plants
FMGP site remediation, 696–697

cost estimation, 1031–1033
economy, 1027, 1031
factors, North America, 1032, 1034–1035



Index	 1331

political situation, utility owners, 1032, 1035
environmental era, 1036
North American gas properties, 1036–1037
North American utility companies (see North 

American utility companies)
Fog, tar, 97, 499
FOIA, see Freedom of Information Act
Fond du Lac, WI, 71, 1060
Footing, 456
Ford, Bacon & Davis, 43
Former manufactured gas plants (FMGPs); see also 

Remedial engineers and scientists
in American cities, 8–9
in British Isles, 11–12
CERCLIS properties, 803
cleanup (see American coal-tar cleanup)
containment, 956
direct treatment, 964
errors and contentious issues

assumptions, 875
chemically based excuses, 876
contentious issues, 873
erroneous concepts, 873
fate and transport, 876
gray issues, ghosts, hearsays, and fables, 878
legitimate questions, 877–878
misidentification, 876
multiple working hypotheses, 873, 875
shortfalls for remedial investigations, 877
site conceptual geologic model, 872
waste presence, 875–876

excavation, 957
fate of NFRAP sites, 804–805
gas-house wastes, 966–967
groundwater controls, 955–956
institutional controls, 954–955
land burial

Class D sanitary landfill, 959
exhumed contaminated soil and gasworks solid 

debris, 960 
exhumed FMGP inert scrap and waste, 961 
flawless acceptance, 962
Missouri Valley, IA, 963 
RCRA hazardous waste regulations, 958
solidification/stabilization, 967–968
subsurface FMGP structures, 958–959 
thermal treatment, 962 

no action, 954
predictable negative environmental conditions, 824
public utilities, 807–808
remediation activities

CERCLIS screening, 802
coal-tar sites, 802
former gasworks, 802
gasworks, 801–802
history of American activities, 801
legal bases, 801

resource recovery, 963
risk assessment, 808
surface water controls, 955
thermal treatment, 964–966
in U.S., 6–7

Forstall, A.E., 343
Fort Wayne, IN, 103, 145, 217, 315–316, 461, 911

Fort Worth, TX, 42, 257, 995
Foster Wheeler, 271
Foul gas, 98, 412, 628
Foul main, 98, 122, 549–550
Foul oxide, 692
Foul water, 576
FPL Group, Inc., 988
Fraction, 65, 497, 660, 663
France, 16, 58, 167, 232, 315, 411, 516, 711, 828, 925
Frankford, PA (Philadelphia), 163, 216, 240
Franklin, D.R., 29–30, 45, 80, 218, 223, 241, 243, 255, 541, 

729, 731, 757, 816, 1036, 1056
Franklin Institute, Philadelphia, 731, 757
Frank W.S., 146, 314
Fredericksburg, VA, 104
Fredonia, NY, 196
Free carbon, 522, 524–525, 532, 536, 540, 563, 568, 575, 

644
Freedom of Information Act (FOIA), 803, 904, 1015
French Industrial Gas Company, 27
Ft. Scott, KS, 770
Ft. Sheridan (Chicago), IL, 57
Fuel gas, 26, 38, 68, 76, 80–81, 86, 91, 93, 129, 153, 159, 

166, 174, 181, 183–187, 193, 195, 214, 238, 541, 
830

Fuel gas, non-illuminating, 166
Fuel Supply Co., 6, 11, 998
Fulham Station, London, UK, 441, 457
Furnaces, 21, 82, 99, 106, 113, 123–124, 166–167, 246, 

264, 306, 523, 555–557, 690

G

Gadd, W., 457
Galesburg, IL, 1005
Galveston, TX, 73
Garden City, NJ, 160, 233
Gas & Coke Company (GASCO), 622
Gas cooking, 37, 822
Gas cylinders, 255, 265, 304
Gas Education Clubs, 324, 367, 485, 710
Gas & Electric Company, 8–9, 28–29, 88, 452, 569, 572
Gas exhauster, 343
Gas fuel

for industrial plants, 193, 195
for utility plants, 195

Gasholders
accidents, 473–474
buffer, 410
capacity, 439
counterbalance weights, 1150
definition, 410
design

commercial operation, 413, 417
crude measure, 412
evolution, 413–417
excavation and construction of tanks, 417, 419
generic types and subtypes, 413, 418
performance requirements, 412–413
remedial engineering (see Remedial engineering 

consideration)
robust subsurface water-seal tank, 417, 420
subsurface tanks, 413
water-seal gas-holder, 417, 419
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gas-manufacturing wastes
analyzing locations, 831–832
residuals and wastes, 832–833
sources of residuals, 830–831

governors
distribution pressure demands, 473
exposed pit tank, Hampton, 473, 475
interior excavation, pit tank, 473, 475
survival, 473, 475–476

great gasometers, 410
leakage, subsurface water-seal tanks

cleaning, five-lift gasholder, 471–472
coast artillery fortifications, 465–466
compressed storage and off-site distribution, 466, 

472
design features, 462
difficult construction conditions, 462–464
earthen portion, parapet, 466
gas plant distribution governor, 462, 465
historic words of experts, 466–468
nature and condition, 462
rolled steel, 466, 471
tar sludge, 470
truth-in-site characterization, 466
water and contamination, 466, 469–470
water leakage, 466

maintenance, 460, 462
purpose and function, 412
remedial engineering consideration, 417–425
remedial implications

assignment, 476
Concord-Kannapolis (NC) Gas Co., 480–481
CWG plant features, 481, 483
gas clarification process, 476
gasholder contamination, 476
gas pipe segment, 480, 483
generic type, 476–477
hand pump and drip cart, 480, 482
industrial archaeology, 479–480
layout plan, 480, 482
Oskaloosa (IA) Gasworks, 477–478
Partial Goad Fire Insurance Map layout, 476, 480
Sanborn layout plot, 480–481
small-holder gas valve chamber exposure, 476, 478
three-course (thick) brick wall, 476, 479
unwholesome, noisome, and offensive smells, 

478–479
walled-in quarter city block cluster, 476, 479
wall exhumation, pit tank, 476, 478

representative gasholders
bricked walls, 456
concrete storage, 456, 459
derelict gasholder subsurface pit tank, 460, 462
today’s derelict sites, 456–459
water-seal tank bottom, 460

supply and demand, 410
tanks (pits and basins)

age and basic structural design, 425
concrete tank walls and piers, 428
corrosion and subsequent leakage, 426
date and geographic location, 425–426
design considerations, 427
Meade’s (Alwyne, UK) view, 427
nature and quality, 425

needs for performance, 427–428
subgrade gas tank, 426–427
subsurface types, 426
testing, operation, and maintenance, 428–429
valve chambers, 430–432
waste characterization, 430–431
water seal tankage depth, 429

three-lift, aboveground water-seal gasholder, 410–411
types

central station concept, 432
commercial gasholders, 434
diagnostic characteristics, 431
distribution holders, 433
institutional gas machines, 433
multi-lift (telescoping) gasholders, 435–436
non-telescoping, 435
off-plant district holders, 433
railyards, 434
relief holders, 432–433
slab-on-grade water-seal gasholder, 437
spherical, hemispherical and cylindrical, 

438–455
storage holders, 433
waterless, 437–438

World War II memories, 411–412
Gas house, 109–112, 239, 387, 618, 681, 705, 707, 965, 

996–997
Gasification, 106, 242, 268–273, 501, 522–523, 629, 

890–891, 908, 913
Gaslight burners, 35–37
Gas lighting, 17, 24, 27, 124, 255, 295, 297, 310, 379, 434, 

698, 709, 716, 826
Gas lighting company, 27
Gas-lighting devices, 23
Gas liquor, 97–98, 116, 199–200, 208, 642
Gas Machinery Co., 100, 104, 106, 126–127, 146–147, 154, 

184, 216, 328, 461, 515
Gas maker, 122, 135, 207, 210, 256, 264, 317
Gas-making technologies, 65
Gas manager, 193, 295, 468, 565–566, 719, 726
Gas manufacturing feedstocks

alternative, 69–75
coals, 57–58
lignites, 58
peat, 58
price fluctuations, 67

Gas-manufacturing process
associated environmental contaminants, 93–96
development of, 67–68
generic sequence of, 97
phasing of second and third levels of (Hatheway’s 

classification), 151
Gas-manufacturing wastes

coal-tar factors, 823–826
coal-tar loss, 827
coal-tar PAH, 827
coal-tar recovery, 827–828
coal-tar residuals

in groundwater, 843
off-site migration, 837
phenols, 834–835
pyrene, 835–836

disposal, 828–830
evaporation, 833
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gasholders
analyzing locations, 831–832
residuals and wastes, 832–833
sources of residuals, 830–831

geologic factor assessment, 843–845
intrinsic geologic parameters

capillary pressure, 840
entry pressure, 839
heterogeneity, 839
PAH migration forces, 840
permeability, 839
porosity, 839
saturation percent, 839
tortuosity, 839

migrated contamination, 834
prediction of DNAPL movement, 836–837
source areas (“hot spots”), 828
source-volume positional characterization, 840
surface disposal, 833
weathering and degradation, 834

Gas meters, 33, 485, 582, 600, 628, 731
Gas oil, 62
Gasolene/Gasoline, 6, 31, 64, 69, 135, 291–296, 498, 823
Gasometers, 22, 153, 240, 309, 410–425; see also 

Gasholders
Gas outlet, 256, 364
Gas Power Company, 178–179, 185, 193, 269, 398, 609, 

1001
Gas-process phasing (Hatheway), 151, 157
Gas producers

diverse examples of locations of, 171–174
industrial sites, 169
process

combination of pressure and suction gas, 
192–193

pressure producers, 187–188
suction producers, 188–192

remedial implications, 201–202
Gas production residual, 538, 541–542, 546, 1152
Gas purification, 16, 317, 380–381, 395, 397, 401, 403–

404, 581, 583–584, 586, 823, 866, 900, 944
Gas Research Institute (GRI), 589, 792, 873, 945
Gas Service Company, 991
Gas storage tank, 256, 476, 1106
Gas stove, 37, 145, 410, 477, 831
Gas streetlights, 37–38
Gas tar, 68–77, 90, 148, 326, 513, 525, 546, 555–556, 

595–597, 633, 677, 681–682, 688
Gas tar distiller, 505, 664
Gas Technology Institute (GTI), 792
Gas utility company archives

biographic details of key personnel, 752, 754
contour map and boring log, 744
contract specification and drawing for plant 

component, 745–748, 750
corporate executive responsibility chart, 750, 752–754
corporate history chart, 750
corporate internal department (reports), 741, 743
corporate organizational management chart, 750–751
corporate photographic archive, 752
employee/public relations magazine, 736, 738–741
environmental-era corporate historical assessment, 756
gas utility periodic operational report, 736
general manager annual report, 743

generation and distribution system map, 743
in-house (management) conclave, 756
internal literature and document, 736–737
layout map of individual gas plant and district station

Albuquerque Gas & Electric, 744–745
CA (Vallejo) Gasworks, 744, 746
Gaston County Gas Co., 744, 747
Iowa Railway & Light Corporation, 744, 750
Modesto Gasworks, 744, 748
trough-type lampblack separator, 744, 749

operational document, 738, 741–742
plant financial record of income and expenditure, 743
properties owned and controlled chart, 751–752
real property at individual station map, 743–744
role of universities, 756–759
stock certificate art, 752, 755
stockholders and U.S government, 743
utility industry public information, 756

Gas utility holding company, 49–50
Gas worker, 110
Gasworks

Astoria, NY, 5
capitalization of, 33
components (see also Gasworks components)

clarification devices with purifiers, 561
gas holders, 559
tar extractors, 559–560
wash box, 560–561

contamination
box wastes, 865–866
dumps, 863–865
fingerprinting, 868–870
gasyard corrosion, 861, 864
incoming field data iteration, 867
laboratory testing, 867–869
migrated wastes, 867–868
potential (“hot spot”) source area, 861
source area, 861–863
waste disposal bodies (gaswork dumps), 863, 865

in film media, 48–53
fluid and semifluid residuals

ammonia, 565–566
clarification effluent waters, 561–563
gas “cooler” water, 566
light-oil still wastes, 566
Morgan’s (J.J.) flow chart, 561–562
producer gas-tar extraction, 566
raw gas, 563–564
tar management, 563–565
tar sludge, 563
tar well design, 561, 563
troubling residual-turned toxic waste (see 

Troubling residual-turned toxic waste)
management options (plant residuals and wastes)

briquettes, 558–559
burning (tar) for disposal, 557–558
collection (gas liquor) and direct discharge, 

551–552
direct sales (gasworks tar), 558
emulsions (tar-water), 549
furnace and steam boiler fuel (tar, as), 555–557
gas-plant residuals management, 553–556
gas-yard accumulation residuals and wastes, 551
internal combustion engine fuel (tar, as), 558
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rail shipment, 558
riser pipes, 549
separation and storage, 552–553
tar residuals, 552
traditional first-stage gas-tar capture, 549–550

piping leaks
chemical corrosion (see Chemical corrosion and 

pipe leaks)
corrosion-based leakage, 644–646
electrolytic corrosion, stray trolley-line currents 

(see Electrolytic corrosion)
fluid leakage, subsurface vessels, 643–644
fracture-type leak, 643, 645
gasholder water-seal tanks, plate steels, 646–647, 649
off-site subsurface leaks, 648–649, 651

solid wastes (gasworks management options)
ash, 578–580
breeze, 592
clinker, 580–581
coke, 577–578
cyanide and cyanogens, 584–589
cyanogen recovery, 588
ferrocyanides, 587–588
lampblack (see Lampblack)
non-toxics, 577–578
Prussian blue-stained gravel and cobbles, 587
“pure” wastes, defined, 577
spent iron oxides and oxide mixtures, 583–585
spent purifier lime, 581–582
spent purifier media, 581
spent wood chips and shavings, 582–583
tar pitches, 589

Gasworks components
ammoniacal liquor, 373
clarification process

and particulate-removal train, 314, 316–317
patented gas-impurity removal devices, 312, 315–316
pre-purification gas cleansing, 312–314, 316
tar and other impurities, removal devices, 312–314
waste characterization, 311

coal gas process, 309–310
collected gas tar and tar residual management

coal carbonization, 339
discharging to ground, 334–339
Sanborn Fire Insurance Map, 340

condensation
annular (atmospheric) condenser, 345, 349
cast-iron tower condenser, 348, 351–352
condenser design, 344, 348
contact-water-intensive clarification, 348, 351
distillation, 344
dry (noncontact) condenser, 348
fluid-weight condenser, 349, 353
generalization about gas condenser, 353, 355
hydraulic main, 347, 350
manufactured gas condenser location, 350, 

354–355
multitubular condenser, 345–346, 349
remedial implication of condenser use, 356
St. John & Rockwell cleansing unit, 346, 350

condensing and scrubbing apparatus, 310–311
corroded bell-and-spigot gasyard transmission piping, 

310, 312
CWG (carburetted water gas), 309

electrostatic (tar) precipitator, 370–372
exhauster

coal-gas plant, 340–341
design, function, and use, 340, 343–344
plant-gas engine drive mechanism, 340, 342
rotary, 340–341

gas distribution
central station, 483
compressor, 485
district stations, 483
gas meters, 485–486
mains, 484–485
off-site gas storage, 485–486
pipes, 483–485
plant encumber avoidance, 484
regional transfer, natural gas, 483
system drips, 484

gas engineering, 310
gasholders (gasometers)

accidents, 473
buffer, 410
construction, 439, 456–461
definition, 410
design, 412–417
governors, 473–476
great gasometers (worldwide), 410
leakage (see Subsurface water-seal tanks)
maintenance, 460–462
pits and basins (see Tanks (pits and basins) )
purpose and function, 412
remedial engineering consideration (see Remedial 

engineering consideration)
remedial implications, 476–483
supply and demand, 410
three-lift, aboveground water-seal gasholder, 

410–411
types, 431–439
World War II memories, 411–412

gas impurities
cyanide removal, 408–409
gas-manufacturing feedstocks, 405
hierarchy of process factors, 406–407
products, residuals, by-products, and wastes, 

407–408
stream process, 405
toxic and nontoxic, 405–406

particulate gas impurities removal, 317–318
purification

vs. clarification, 375
contaminants, purifier media, 377–378
environmental impact of, 375–377
explosion, 381
gas impurities treatment, 379–381
innovations, 379
media (see Purification media)
powdered lime, 379
purifier boxes, 379
purifiers design (see Purifiers, design)
remediation consideration, purifier, 404–405
and storage, 372–373

scrubbers
cedar-shake sorbent, gas scrubber tower, 358, 361
coke-packed column, 358, 360
coke-packed tower, 358, 361
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light-oil scrubbing, 357–358, 360, 366
particular impurities removal, 359, 363–365
patented scrubbing process, 358–359
R.D. Woods tower model, 358, 362
remedial implication, 366–370
rotary, 360, 366–368
tower, 360, 365

subsurface valve chamber, 310–311
tar capture

carburetted water gas set, 322
extractors, 319, 328
filters, 319, 329
gas-liquor predischarge treatment, 329–330, 332
historic predischarge treatment, 319–322
lampblack separator, 332–334
straw-box filter, 319
tar removal design and utilization, 319, 323–327
tar separator, 322, 329–333

wash box
automatic overflow feature, 342, 346
historic development and generalization, 342, 345
seal-scrubber, 342, 347

washers, 356–358
washer-scrubbers, 368–371

Gasworks Park (Seattle, WA), 202, 337, 547, 614, 643–644, 
811, 920, 1049–1050

Gasworks remediation
United Kingdom

“back hoes,” 1018
Bawtry (UK) coal tar, 1021
British legal system, 1017
“central stations” concept, 1016, 1018
Clayton & Son Ltd., Leeds, 1016
coal-gas vertical ovens, 1016–1017
consensus and local authority participation, 1020
Corby Borough decision, 1025
gas history, 1017–1018
knowing parties stipulation, 1022
knowing permitter, definition, 1022
local authority, Bawtry, 1022
NGG (see National Grid Gas)
vs. North America, 1017
“orphaned” U.K. gas and coal-tar sites, 1019–1020
Parliamentary Act, 1019
reasonable remediation cost recovery, 1022
Scottish executive move, 1020–1021
“statutory power,” 1018
U.K. Environmental Act (1990), 1021–1022
U.K. gasworks types, 1018–1019

U.S.
CERCLA (see Comprehensive Environmental 

Response, Compensation, and Liability Act)
long-term stewardship, 1015–1016
RCRA, 1004
RP compliance advantages, 1014–1015
U.S. EPA, 1003

Gaz Metro, Montreal, QC, 988
Geist (ghost), 451
General Manager, 738, 743
General Public Utilities (GPU) Corp., 988, 1054–1055, 

1058, 1062
Generator, 135
Generator gas, 208, 294, 521, 640, 830
Generator houses, 18

Geneva, NY, 219, 516, 519
Genoa, 27
Georgia, 257, 621, 760, 764, 779, 901, 909, 988, 995, 

1050–1052
Georgia Institute of Technology, 901
Georgia Power Company, 988, 995
Germany, 23, 58, 152, 169, 238, 318, 415, 508, 702, 828
Gesner, A., 64, 292
Gillard, J.P., 153
Glasgow, A.G., 126, 729, 780, 1079
Glasgow, UK, 126, 163, 185, 245, 292, 523
Gloucester, MA, 23, 754
Gloucester, NJ, 37
Gloucester, UK, 247, 441
Gloucester, VA, 298
G.M. Hopkins & Co., Company, 770
Goose neck, 159–160, 165, 420
Governors

distribution pressure demands, 473
exposed pit tank, Hampton, 473, 475
interior excavation, pit tank, 473, 475
survival, 473, 475–476

GPU Corp., see General Public Utilities Corp.
GPU Energy, 988
GPU, Inc., 988
Grahamite, 62, 72
Grand Rapids, MI, 26, 29, 109, 176, 179, 217, 245, 340, 

729, 780
Granite State Electric Co., 991
Great Barrington, MA, 35
Great Britain, 7, 55, 155, 236, 340, 384, 493, 699, 983
Greater Chicago, 909, 991, 993
Great Falls, MT, 915, 987–988
Great Falls Gas Company, 988
Great Plains Natural Gas Company, 988
Green Bay, WI, 996
Green Mountain Power Company, 988
Green oil, 537, 574
Greenwich, UK, 52, 429, 443, 445–446, 448, 458, 701, 

925, 1016
GRI, see Gas Research Institute
Grounding, 420
Gruse, Wm. A., 496
Guide frame, 418
Guide roller, 422
Gulf Breeze, FL, 893
Gulf Power Company, 988, 995
Gulf States, 220, 987

H

Hagerstown, MD, 336, 686, 984
Haines, H.S., 255, 300, 984
Hales, S., 358, 361, 702
Hamburg, Germany, 449, 459, 586
Hammond, 243, 516, 911, 991
Hampton, IA, 475, 861
Hanover, Germany, 27, 183
Hanover, NH, 757
Hansen, P., 705
Hart, A., 1008
Hartford, CT, 161, 168, 218, 258, 262, 453, 468, 653, 657, 

718, 907, 925, 991, 997, 1001
Harwell, UK, 794, 972
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Havana, IL, 186
Haverstraw, NY, 145, 155, 159, 454, 515, 769
Heavy metals, 15, 492, 628, 890, 908, 914, 920, 944
Heavy oil, 504, 520, 532, 536, 681, 688
Heavy tar, 324, 408, 470, 504, 644, 669
Helena, MT, 45, 722, 726, 729, 755, 845, 915
Henry L.D., 8, 171, 245, 315, 696, 719, 726
Henry L. Doherty & Company, 315
Henry M.B., 45, 202, 756
Hicks & Co., 103
High-Btu oil gas, 96, 128, 152, 245–246, 406, 644, 916
High pressure, 47, 149, 242, 265, 434, 438–439, 459, 709
High-pressure gas distribution system, 412, 433
High-ring (3–6) PAH, 537
Historic gas-plant research, 917
Historic Portland Gas Light & Coke Co., 993
Historic technical literature

AGA technical library, 791
agencies of American Gas Institute, 790–791
authority, 698, 704, 708
EEI, 792–793
EPRI, 793–794
FMGP site remediation, 696–697
gas cadet training course, 696
Gas Research Institute, 792
gas utility company archive

biographic details of key personnel, 752, 754
contour map and boring log, 744
contract specification and drawing for plant 

component, 745–748, 750
corporate executive responsibility chart, 750, 

752–754
corporate history chart, 750
corporate internal department, 741–742
corporate organizational management chart, 

750–751
corporate photographic archive, 752
employee/public relations magazine, 736, 738–741
environmental-era corporate historical assessment, 

756
gas utility periodic operational report, 736
general manager annual report, 743
generation and distribution system map, 743
in-house conclave, 756
importance to remediation, 697
internal literature and document, 736–737
layout map of individual gas plant and district 

station, 744–750
operational document, 738, 741–742
plant financial record of income and expenditure, 

743
properties owned and controlled chart, 751–752
real property at individual station map, 743–744
role of universities, 756–759
stock certificate art, 752, 755
stockholders and U.S. government, 743
utility industry public information, 756

Institute of Gas Technology, 791–792
levels of gas-technical literature, 698
newspapers, 788
Pacific Coast Gas Association, 695
practical remedial use

American Gas-Light journal, 715
applicable governmental agency literature, 715–716

handbooks and textbooks, 710, 713
manufactured gas industry journal, 710–714
microform and Internet digital archival format, 

714–715
sanitary engineering content, 715
technical papers, 705–708, 710

public utility regulatory agencies
bird’s-eye view, 777–778
city ordinance (American franchising), 766
commercial public utility finance, investment 

literature, 767
companies, personalities, consultants, and experts, 

781
Congressional anti-trust hearing and report, 

766–767
consultant report in manufactured gas and coke, 

778–779
drawing deduction, 783–784
engineering valuation and appraisal, 779–780
Federal Power Commission, 767
fire insurance and detailed real-estate map, 767, 

769–776
gas literature problem, 786, 788
Granger movement, 756
gray technical literature, 783
historical photograph, 784–785
historic consulting engineering report, 780–782
ill-kempt gas plant, 784
municipal boosterism, 783
Newcomen Society (U.S.), 767–768
plat map, 777
private-sector Sanborn fire insurance map, 

776–777
public sector Sanborn map coverage, 775–776
record keeping, 777–778
Sanborn maps, 775
specialty libraries, 785–786
state public utility regulatory commissions, 

759–765
state regulatory agency, 765–766
survival of, and access to, the technical literature, 

786–787
valuation reports, 781
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technical books, 699–704
technical papers, 705–708

state environmental agency, 790–791
technical journals, 709–710
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allied industrial field, 723, 731
Brown’s Directory of North American gas 

companies, 731, 733–735
directories of gas companies, 730–731, 734
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732–733
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718
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Pink Directory, 735
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716, 718–728
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standard American literature indices, 733
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Index	 1337

U.S. Department of Energy, 790
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compounds, 505
compounds, toxic organic chemicals, 501
nongasification types, 506
prevalent (pyrolytic) coal-tar compounds, 499, 

502–504
priority-pollutant

commercial tar distillery, 505
cyanide (CN), 501, 505
tar, 505

UHWSs, 501
U.S. EPA, list, 501

RCRA flaws, 505–506
tar compounds

air pollution emission control, 929
box waste disposal locations, 929–930
Clean Air Act, 928
“coal-tar free product,” 929
FMGP, applicable tar media, 929
gas-manufacturing tar, 928
gasworks cyanogens, 930–931

Porosity, 839
Portland, ME, 238, 512, 992
Portland, OR, 8, 60, 238, 332, 622, 740, 832, 903
Portland Gas Light & Coke Company, 8, 993
Portland General Corporation, 993
Portland General Electric Company, 993
Port Huron, MI, 179
Port Royal, PA, 298
Portsmouth, NH, 992
Portsmouth, OH, 186, 516
Portsmouth, VA, 338
Potential responsible parties (PRPs), 801, 854
Potential source area, 861
Potomac Edison, 984
PP&L Resources, Inc., 993
Precipitator, 248, 250, 314, 321, 371–372
Pre-reformer, 56
Presque Isle, ME, 990
Pressure

distribution, 92, 116, 188, 466
producers, 187–188

Price-competitive selection method, 857
Prince Edward Island, 64
Private-sector Sanborn fire insurance map, 776–777
Producer gas; see also Water gas

cooler water, 1171
empirical generalizations, 190
engines

advantages of, 174
industrial fuel gasworks, 182
invention history of, 167
known dates and locations of, 168–169
manufacturers of, 176–180

generation systems, 194–195
industrial fuel, 180–181
industrial uses of, 194–195
plants

empirical generalizations, 202
and gas-treatment wastes, 200
locations, 193, 195
remedial implications, 201–202

production and use, 174
residuals and wastes, 199–200
steps and characteristics, 191

Producer gas cooler water, 519
Propane plants, 254
Providence, RI, 9, 26, 183, 238, 260, 262, 329, 442, 449, 

515, 730, 740, 758
Provo, UT, 271, 780
PRPs, see Potential responsible parties
Prussiate of soda, 409
PSEG Fossil, 994
PSI Energy, Inc., 271, 985, 994, 1051, 1057, 1063
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Public Service Commission, 45, 322, 615, 738, 760–764, 
779, 815, 1037, 1041–1042

Public Service Company of Colorado, 987, 994, 1064
Public Service Company of Indiana (PSI Energy), 271, 

994, 1051, 1057, 1063
Public Service Company of New Hampshire, 991
Public Service Company of New Mexico, 994
Public Service Company of Northern Illinois, 29, 741
Public Service Company of Oklahoma, 985
Public Service Corporation of New Jersey, 695
Public Service Enterprise Group, 994
Public Service Gas & Electric Company, 994
Public Service Inc. of Indiana, 985
Public Utility Commission (PUCs), 476, 628, 759, 764. 

765, 779, 848, 888, 1035
Public utility industry, 756, 793
Public utility regulatory agencies

bird’s-eye view, 777–778
city ordinance (American franchising), 766
commercial public utility finance, investment 

literature, 767
companies, personalities, consultants, and experts, 781
Congressional anti-trust hearing and report, 766–767
consultant report in manufactured gas and coke, 

778–779
drawing deduction, 783–784
engineering valuation and appraisal, 779–780
federal power commission, 767
fire insurance and detailed real-estate plat map, 767, 

769–776
gas literature problem, 786, 788
Granger movement, 756
gray technical literature, 783
historical photograph, 784–785
historic consulting engineering report, 780–782
ill-kempt gas plant, 784
municipal boosterism, 783
Newcomen Society, 767–768
plat map, 777
private-sector Sanborn fire insurance map, 776–777
public sector Sanborn coverage, 775–776
record keeping, 777–778
Sanborn map, 775
specialty library, 785–786
state public utility regulatory commissions, 759–765
state regulatory agency, 765–766
survival of, and access to, the technical literature, 

786–787
valuation report, 781

Puddle, 115, 462–463, 467, 470
Puget Sound, 202, 643–644, 993, 996, 1049
Puget Sound Energy Company, 993, 996
Pull, 892, 969
Pulsation tank, 377
Purging, 692
Purification, liquid, 372, 375–386, 389–396, 405, 628–630
Purification media, 91

atomized particles of tar, 389
blebs of coal tar, 389, 394
coal-liming process, 392
contaminant, 403–404
crushed lime, 395–396
crushed sea shells, 395

gasworks, 389, 391
iron oxide (bog iron ore), 397–398
iron strips, borings, and filings, 397–398
lime, 392, 395
misnomer, 399
oxide batching crew, Los Angeles Gas and Electric 

Co., 389, 394
oxide platform, 389, 393
oxides, 396–397
proprietary brands, iron oxide, 398
R.D. Wood Company, Philadelphia, 389, 392
selection, performance and handling, 391–392
semi-cohesive mass, spent wood chips, 389, 394
service life

bushels, 400
iron oxide, gas purification agent, 400, 403
rational computational estimate, 400
remedial implications of mode, 400, 404
solid-state purifier media, 400–402
waste prediction, 402–403

shavings/metallic particle oxide mixture, 
399–400

spent iron oxide, gasworks dump, 398–399
spent lime (Blue Billy) purifier box waste, 389, 

393
spent purifier lime, 395–396
sulfur sorption, 390
wood shavings, 396–397

Purifiers, 18, 116, 377–378, 381–383, 387–389, 392–396, 
400–403, 405

design
boxes, 381
Capital Gas & Electric Light Co. plant, 386, 389
catch purifier, 383
cleansing process, 383
complications, 383
generalizations, 383–386
impurities removal, 382
medium, sulfur sorption, 381
parallel arrangements, 383
planar geometry, 382–383
purifier box generalities, 383, 387
purifier trays, 387, 389–390
single-unit purifier house, Mexico, MO, 383, 386
site and waste characterization, 383, 388
size and layout, 381–382
spent purifier media quantities, 382
tar, 383

toxic impurities removal, 248
Purifying media, 380, 384–385, 387–388, 403–404, 584, 

600, 900
Pusher, 112, 226
Pyrogallic acid, 71
Pyrolyzation process, 58

Q

Quality, 72, 255, 317–318, 369, 470, 529, 615, 622, 679, 
707, 738, 777, 858, 860, 978–979

Quebec Natural Gas Corp. (QNGC), 988
Queens, NY, 5, 30, 75, 140, 216, 304, 337, 363, 458, 493, 

565, 569, 602, 615, 653, 1009, 1065
Quenching, 88, 108, 280, 516, 520, 652, 891, 950
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R

Ram, 224, 227
RBCA, see Risk-based corrective action
RCRA, 1004; see also Resource Conservation and 

Recovery Act
Reading, PA, 161, 325, 459
Record of decision (ROD), 1004
Recuperative, 108, 147, 713
Recuperator, 99
Redruth, UK, 14, 414
Reduction, 171, 265, 527, 957, 962, 1027, 1032
Refinery gas, 83, 96, 152, 170, 244, 248
Reformed oil gas, 96, 245, 1173
Reformer/reforming, 4, 244–248, 250, 252
Refrigeration, 194, 307, 1028, 1030, 1033
Refuse Act, 333, 592, 755
Regeneration, 224, 380, 385
Regenerative furnace, 21, 108
Regenerator, 173, 1081
Regulator, 41, 191, 265, 982, 1073
Relief holder, 18, 100, 122, 139–144, 210, 326, 423, 

432–433, 447, 449–450, 477, 571–573, 631–633, 
817, 830–831, 852

Remedial engineering consideration
cast concrete gasholder subsurface water-seal tank, 

422–423
cup-and-grip water seals, 421
CWG relief holder, 424
distribution holder, 423–424
environmental features, 417, 419–421
equalization pressure, 424
gas tradesmen, 425
space, 424–425
storage holder, 424
subsurface ring wall, 421–422
telescopic holder and guide-framing, 422
water-seal function, 422–423

Remedial engineers and scientists
American law, 1025–1026
coal-tar site remediation effort, 1071
coal-tar sites redevelopment, 1081–1082
employer interest, 1071–1073
FMGP litigation (see American environmental law)
FMGP site characterization, 1070
funding remediation

CBD, 1026
coal-tar riders, utility rates, 1037
coal-tar site remediation cost factors, 1040–1043
FMGP (see FMGP site remediation)
utility industry dilemma, 1027–1031
value-added land redevelopment and cost recovery, 

1037–1040
gasworks cleanup, national law

by-product coke oven plants, 982
coal-tar sites, North America, 983
gasworks responsible parties, North America, 

983–997
gasworks responsible parties, United Kingdom, 

983, 998–1000
gasworks remediation (see Gasworks remediation)
hallmarks, profession, 1071
historic gasworks operational practices, 1068–1069

historic waste management practices, 1068
human health and environment protection, 1068
litigation factors

adequate site historical research conduct, 1072
expert qualification responsibilities, 1075
expert technical engineering and science testimony 

ethics, 1074
expert witnesses and litigation consultants, 1072, 

1074
gasworks residuals and waste discharge, 1075–1078
opposing expert’s previous testimony examination, 

1075
technical professional expert and staff, 1072
truth compromise, expert situations, 1074–1075

parties role
American utility industry, FMGP RPs, 1078–1079
CERCLA provisions, RP recalcitrance, 1079–1080
gasworks litigation, 1081
gasworks remediation, citizens, 1080
government agencies, 1076
injured residents, neighbors, and visiting citizens, 

1080
motivations, 1076
RP policy, 1076

“professions,” definition, 1070
remediation laws and regulations, 981–982
remediation tracks

Abandoned Carondelet coke ovens, St. Louis, MO, 
999–1002

AT&T Park; dumpsite of Citizens Gas Light Co., 
San Francisco, 1001–1003

FMGP remediation, 1002–1003
Hartford, CT, 997, 999, 1001
responsible parties, 983, 997

worldwide coal-tar site remediation, 1026
Remedial project manager (RPM), 1015

action level selection, 931, 934, 952–953
American coal-tar cleanup

derelict tar sites, 894
FMGP draft locational report, 889
gas- and coke-manufacturing process, 887
National Environmental Policy Act, 887
remediation pressure, 887, 889
toxic contaminants, 887
U.S. EPA, 889–893
U.S. programmatic FMGP remediation, 

documentary history, 887–889
CERCLA, 926
coal-tar residuals, potential risk, 931–933
coal-tar sites

environmental remediation efforts, 883
presumptive remedial technologies, 884
procedure, 886–887
remedial technological situations, 884–885
SUPERFUND and FMGP sites, 884
traditional FMGP actions (see Former 

manufactured gas plants)
UHWSs, 884
waste characterization, 885

coal-tar wastes, regulatory classification, 927
CoC

air emissions, 941
cancer-based risk estimation, 942–943
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cancer risk, coal tar evaluation, 941–942
chronic vs. carcinogenic, 942
coal-tar residuals, 940–941
potential subsurface release, groundwater, 941
Taylorville, IL, FMGP, 943
toxic “tar” compounds, 939

contamination-remediation target, coal tar, 968–970
contentious remedial contract issues

bid-award process, 978
construction claim management, 979
indemnification, 978
mediation/arbitration, 979
quality control and quality assurance, 979
regulatory-agency interface, 979
site unknowns, 978
“tight” money, 977
“value added” responses, 978

environmental consultants, 974
by exposure scenario, 953
FMGP remedial contract documents

contingencies, 976
emission control, 976–977
lump-sum bidding, 975
scheduling, 976
specifications and drawings, 975
sweat-equity remedial contracts, 976
temporary structures, 977
unit-item bidding, 975

FMGP remediation technologies
North America, 899, 902
presumptive measure doctrine, 899
regulatory provisions, RCRA, 899

gasworks contaminant types
“blebs,” 928
free-product coal tar/tar sludges, 928
gas liquor and tar, 927
PAH tar compounds (see Polycyclic aromatic 

hydrocarbons)
gasworks toxics, 924, 926
indirect treatment, FMGP residuals and wastes

bioremediation, 970–971
pump and treat, 968
soil vapor capture, 968

innovative technologies, 926–927, 971
intended future land use, 953
North America, coal-tar cleanup, 923
open literature, 974
post-remediation land use

derelict properties, 924
gasworks-to-sports center schemes, 924–926
overriding factors, 923–924
“sweat-equity” participation, 924

rational-basis selection
coke works and tar distilleries, 950
gas making variables, 947
gas plant impurities, 949–950
historic gas industry literature, 950
“junk science,” 951–952
light nonaqueous-phase liquids, 947
liquid gas plant residuals and wastes, 948–949
needs, 950–951
site and waste characterization, 951

RBCA
FMGPs and coal-tar sites, 947–948

GRI, 945
leaking underground petroleum tank sites, 945, 947
proof of adequacy, data collection, 945–946
rule-guided decision making, 944

RCRA, 952
remedial action selection, 922, 943–944
remedial objectives development

air emissions (see Air emissions)
groundwater, 939–940
presumptive remedies, 935
receptor, 939
sediment, 937–938
sheen, 938–939
surface water, 939

remedy construction
coal-tar remediation literature, 972–973
engineers and geologists, remedial projects, 974
North American status, 971
“streamlining” notions, 973

by risk-based corrective action, 953–954
SUPERFUND cleanup, 952
technical-historical truisms, 922
toxic gas-manufacturing residual and compounds

coal-tar compounds, 894–898
cyanogens, 899–901
PAH contaminant concentration, 894

UHWSs, 952
utility industry groups, 974
VCP

coal-tar sites, 881–882
“minifund” programs, 882
public health and environmental damage specter, 881
public utility industry, 881–882
social-imperative factor, 881, 883
U.S. EPA, 881–882

Remediation activities
FMGP

CERCLIS screening, 802
coal-tar sites, 802
former gasworks, 802
gasworks, 801–802
history of American activities, 801
legal bases, 801

forms of terminating, 805–806
planning and selection of consultants

budgeting, 858–859
contracting, 859
evaluation, 855–857
legal counsel integration, 859
local vs. national consultants, 858
managing, 859
price-competitive selection, 857
work plans, 859–860

situational and operational factors, 820–822
Remediation-relevant gas industry literature

technical books, 699–704
technical papers, 705–708

Removal site evaluations (RSEs), 855, 893, 1009–1011
IRMs, 1010
RP consultant statements, 1011
SACM, 1009
“Tallahassee” experience, 1010

Rendering, 422, 442, 475, 478, 561
Reno, NV, 71, 994
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Reservoir, 40, 42, 75, 88, 111, 174, 241, 425, 496, 910
Resin (Rosin), 63
Resource Conservation and Recovery Act (RCRA), 802
Respondent vs. Port Jervis Gaslight Company

chemical process, 493
destructive distillation of coal, 493–495
New York State Court of Appeals, 493
plant operation, 493
waste characterization process, 493

Rest stones, 420, 527
Retort carbon, 513, 545, 578–579
Retort coke, 112, 380, 516, 540, 590
Retort gas, 88, 102, 105–108, 117–122, 232, 526, 860
Retort house, 17–18, 92, 96, 105, 107, 109–113, 149, 264, 

692, 773, 817, 832, 852
Retorts (ovens), 105–106, 108–109

capacity, 109
inclined, 118
vertical, 119

Revivication, 382, 384–385, 398, 402
Rhode Island, 262, 508–509, 602, 730, 762, 809
Rhodes, O, 507, 557, 663
Richmond, VA, 31, 172, 259, 581, 739, 770, 986, 1012
Rio de Janiero, 238
Risk-based corrective action (RBCA)

FMGPs and coal-tar sites, 947–948
GRI, 945
leaking underground petroleum tank sites, 945, 947
proof of adequacy, data collection, 945–946
rule-guided decision making, 944

Ritchie mineral, 72
Riverhead, NY, 246–247, 251–252
Rixford, PA, 41–42
RMT Consultants, 984, 1060
Rochester, MN, 1052
Rochester, NH, 992
Rochester, NY, 25, 42, 161, 178, 184, 215, 246, 343, 449, 

451, 519, 601, 608, 765
Rochester Gas & Electric Company, 178, 246, 601, 608, 

741, 987, 994, 1058
Rockefeller, J.D., 42, 56
Rockford, IL 217, 994
Rockford Gas, Light & Coke Company, 994
Rock Island, IL, 996
Rockland County, NY, 254, 614
Rockland Electric Co., 168, 992
Roosevelt, F.D., 29–30, 45, 255, 816, 1036
Rosemead, CA, 987
Rotary scrubber, 99, 116, 366–368
Rotterdam, 27
Royal Charter, 17, 23, 379, 1018
Royal Society, 17, 414
Royalty, 154–155, 169, 240, 668
RPM, see Remedial project manager
RSEs, see Removal site evaluations
Russell, D.R., 315
Russia, 259, 306, 512, 517
Rutland, VT, 985

S

Saarbrucken, Germany, 282
Salford, UK, 14, 87, 443
Salt Lake, City, UT, 9, 259–260, 335, 451, 780, 816, 904, 919

San Antonio, TX, 9, 70, 72–73, 307
Sanborn, D.A., 769, 772
Sanderson and Porter, 780
San Diego, CA, 9, 155, 202, 448, 451, 602, 741, 987, 994
San Diego Gas & Electric Company, 202, 455, 602, 

987, 994
Sanford, FL, 1052, 1065
San Francisco, CA, 9, 60, 154, 232, 331, 446, 513, 705, 

810, 902, 997
San Francisco Gas Company, 515, 565, 622
San Francisco Gas & Electric Company, 459, 530, 695, 

740, 757
San Francisco Gas Light Company, 515
Sanitary Water Board, 321, 332
San Joaquin Valley, CA, 43
San Jose, CA, 233, 290, 451, 456, 925
San Juan, PR, 44, 215
San Mateo, CA, 178
Santa Fe, NM, 259–260, 455, 675
Santa Monica, CA, 51, 244
Saskatchewan, 78, 298
Saturated hydrocarbons, 496
Saturation, 78, 80, 82, 84, 387, 496, 576, 845, 968
Saturator, 544, 566, 625–627
Saturator sludge, 544, 580
Sault St. Marie, MI, 987
Savannah, GA, 26, 257, 337–338, 693, 995, 1052, 1058
Savannah Electric & Power Co., 995
SCANA Corp., 994, 1048, 1064
Scandinavia, 306
SCAPS, see Site characterization and analysis 

penetrometer system
Schenectady, NY, 454, 509, 624–625, 627
Schulter, OK, 285
Schwelgas, 78
Scotland, 12, 59, 163, 235, 384, 512, 699, 810, 999
Scotsman Mackintosh, 526
Scottish Gas, 16, 168
Scrubbers

cedar-shake sorbent, gas scrubber tower, 358, 361
coke-packed column, 358, 360
coke-packed tower, 358, 361
light-oil scrubbing, 357–358, 360, 366
particular impurities removal, 359, 363–365
patented scrubbing process, 358–359
R.D. Woods tower model, 358, 362
remedial implication, 366–370
rotary, 360, 366–368
tower, 360, 365

Scum, 544, 616
Scurf, 97, 102, 121, 540, 545, 579
Seal drain, 131, 852
Seal pot, 407, 520, 549, 560, 570
Seattle, WA, 9, 44, 59–60, 96, 202, 321–322, 547, 614, 

643–644, 730, 741, 770, 809, 994, 1049
Seattle Gas Company, 643–644, 809
Seattle Gas & Electric Company, 994
Seattle Lighting Company, 741
Secondary air, 147
Second-level gas-manufacturing process, 157
Sediment, 313, 335, 470, 513, 604, 613–614, 852, 860, 

937–938, 965, 970, 1034
Sellique, 126
Semet-Solvay Company, 203, 316, 619
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SEMPRA Energy Company, 994
Send-out, 99, 424, 547
Sensible heat, 128, 138
Separator, 144, 318, 320, 322–334, 406, 559, 591, 

629–633, 693
Set/Setting, 143, 162, 204, 208, 210, 469, 515, 800, 830, 

936, 1039
Settling tank, 314, 321, 515, 625, 812
Shapes, 18, 35, 100, 354, 384
Shasta County, CA, 60
Shavings, 317, 365, 380, 388, 391, 396–397, 399–401, 404, 

408, 582–583, 866
oxide, 409
scrubber, 317, 555

Sheet, 250, 313, 382, 454, 892, 911
Sheeting, 384, 456, 486
Shelton, F.H., 109, 153–154, 156, 158–165, 464, 691, 707, 

720, 830
Sheridan, WY, 57
Shrewsbury gasworks, 337, 930
Siemens, C.W., 67, 81, 94, 170, 173, 187, 406
Siemens gas, 81
Sierra Pacific Power Company, 994
Sierra Pacific Resources, 994
Sieve, 467
SIGCORP Inc., 994–995
SIGECO, 995
Sioux City, IA, 990
Sioux Falls, SD, 271, 992
Site and waste characterization

coal-tar remediation, 848
erroneous dismissal of PAHs, 843, 845, 847
exploration locations, 852
FMGPs

assumptions, 875
chemically based excuses, 876
contentious issues, 873, 875
erroneous concepts, 873
errors and erroneous concepts, 873–874
fate and transport, 876
gray issues, ghosts, hearsays, and fables, 878
legitimate questions, 877–878
misidentification, 876–877
multiple working hypotheses, 875
shortfalls for remedial investigations, 877
site conceptual geologic model, 872–873
waste presence, 875–876

gasworks
disruptors of, 843, 846
historic incidences of, 845

geologic complexity, 847–848
planning and conduct, 816–819

analysis, 819
evaluation, 819, 823

rational sequence of, 848, 850
reasons for, 797
remediation planning and selection of consultants

budgeting, 858–859
contracting, 859
evaluation, 855–857
legal counsel integration, 859
local vs. national consultants, 858
managing, 859
price-competitive selection, 857

process of selection, 858
work plans, 859–860

report format
consent orders and consent decrees, 854
remedial bid and contract document, 853–854
risks and liabilities, 851, 853

risk assessment
ATSDR participation, 871
FMGPs, 870
potential errors, 871–872
responsible parties, 871

Sanborn Fire Insurance maps, 848, 851
site explorations, 848–849, 852

Site characterization and analysis penetrometer system 
(SCAPS), 835, 848–849

Site conceptual geologic model, 872–873
Skagit County, WA, 59, 283
Skimmer, 330, 591
Slab, 71, 418, 426, 437, 449–450, 454, 476, 852
Slack, 82, 155, 546
Slaked lime, 76, 95, 99, 191, 384, 404, 548, 628
Sloper, 154
Sludge, 208, 248, 268, 303, 320, 339, 344, 353, 356, 408, 

470, 540, 544, 561, 563–564, 566, 570, 617, 
630, 633, 864, 866, 902, 928–929, 958, 965, 
967, 1033, 1042

Sludge, acetylene, 95, 303, 541
Smear zone, 940
Smedberg, J.R., 70–71, 348, 443, 513–515, 609, 707
Smethwick, UK, 14, 16, 410, 412–414, 457, 581
Smith & Goldthorp System, 240
SMOAs, see Superfund Memoranda of Agreement
Smoke, 5, 37, 55, 112, 132, 135, 228, 267, 274, 277, 281, 

496, 498, 547, 557, 661, 665, 692, 766, 802, 
826, 928, 1001

SNG, see Substitute natural gas
Society, 17, 171, 213, 269, 537, 665, 709, 729, 750, 767, 

806, 808, 813, 944–945, 978–979
Society of Gas Lighting, 72, 159, 401, 709, 719, 727
Society of Industrial Archeology, 731
Soho, UK, 14, 17, 87, 241, 410, 414, 457, 581
Soil fabric, 839
Sole, 11, 34, 368, 612, 638, 793, 801, 815, 998, 1022
Solvay process, 174, 203, 218–219, 305, 619
Solvent extraction, 902
“Some Information Concerning Gas Lights,” 699
Source area, 860
South Africa, 238, 269, 588
South Australia, 602
South Beloit Water, Gas & Electric Co., 996
South Carolina, 735, 761, 994, 1048, 1064
South Carolina Electric & Gas Co., 994
South Dakota, 723, 725, 760, 764, 992, 1054, 1057
Southeastern Pennsylvania, 569
Southern California, 29, 41, 44, 48, 51, 96, 202, 244, 358, 

361, 416, 506, 741–742, 992, 1041
Southern California Edison Company, 29, 244, 361, 987, 

994, 1006, 1041
Southern California Gas Company (SCGC), 29, 48, 51, 

244, 416, 506, 741–742, 992, 994, 1041
Southern Counties Gas Company, 48, 742
Southern Electric Generating Co., 995
Southern Indiana Gas & Electric Co., 221, 994–995
Southern Union Company, 993
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Southern Union Gas Company, 29, 990, 995, 1062–1063
South Jersey Gas Co., 994
South Metropolitan Gas Company, 427–429, 

456–457, 463
Southwestern Electric Power Co., 985
Southwestern Electric Service Co., 995
Spain, 50
Spent purification media, 381–382, 384, 400, 405, 408, 

866, 899, 901, 967, 1020
Spent purifier waste, 404
Sperr, F.W. Jr., 325, 348, 514, 700
Splint coal, 62
Spokane, WA, 233, 298, 809, 984, 996
Sponge, 148, 385, 397–399, 401–402, 519, 585, 617
Springfield, IL, 61, 327, 985
Springfield, MA, 234, 771, 1058
Springfield, MO, 636, 995
Springfield, OH, 177
Springfield City Utilities, 995
Stack, 20–21, 88, 99, 106, 113, 118–119, 131, 138–140, 153, 

172, 191, 198, 204, 207, 209, 496, 499, 540, 
557, 692

Stack valve, 207, 209
Stanchion, 367, 435, 457
Stand, 50, 136, 304, 485, 587, 708, 785
Standard, 35, 44, 140, 144, 174, 242, 248, 274–275, 303, 

391, 490, 506, 537, 600, 660, 664, 672, 730, 
733, 738, 742, 848

Standard Oil Company, 42–43, 253, 272
Standpipe, 274
State environmental agencies, 790–791
Staten Island, NY, 154
Station meter, 22, 100, 116, 139, 149, 210, 412, 415, 474, 

644–645
Steam accumulator, 556
Steam-jet exhauster, 343
Steere Engineering Company, 144, 146, 315, 357, 365
Sterling, 179, 293
Stevens Institute of Technology, Hoboken, 757
Stills, 98, 292, 505, 529, 560, 566, 569, 575–576, 659–660
St. Helena, CA, 156
St. Joseph, MI, 846, 847
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