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where only minor quantities of residual 
radioactive materials are involved. Ex-
amples are residual radioactive mate-
rials under hard surface public roads 
and sidewalks, around public sewer 
lines, or in fence post foundations. Sup-
plemental standards should not be ap-
plied at such sites, however, if individ-
uals are likely to be exposed for long 
periods of time to radiation from such 
materials at levels above those that 
would prevail under § 192.12(a). 

(d) The cost of a remedial action for 
cleanup of a building under § 192.12(b) is 
clearly unreasonably high relative to 
the benefits. Factors that should be in-
cluded in this judgment are the antici-
pated period of occupancy, the incre-
mental radiation level that would be 
affected by the remedial action, the re-
sidual useful lifetime of the building, 
the potential for future construction at 
the site, and the applicability of less 
costly remedial methods than removal 
of residual radioactive materials. 

(e) There is no known remedial ac-
tion. 

(f) The restoration of groundwater 
quality at any designated processing 
site under § 192.12(c) is technically im-
practicable from an engineering per-
spective. 

(g) The groundwater meets the cri-
teria of § 192.11(e). 

(h) Radionuclides other than radium- 
226 and its decay products are present 
in sufficient quantity and concentra-
tion to constitute a significant radi-
ation hazard from residual radioactive 
materials. 

[48 FR 602, Jan. 5, 1983, as amended at 60 FR 
2868, Jan. 11, 1995] 

§ 192.22 Supplemental standards. 
Federal agencies implementing sub-

parts A and B may in lieu thereof pro-
ceed pursuant to this section with re-
spect to generic or individual situa-
tions meeting the eligibility require-
ments of § 192.21. 

(a) When one or more of the criteria 
of § 192.21(a) through (g) applies, the 
Secretary shall select and perform that 
alternative remedial action that comes 
as close to meeting the otherwise ap-
plicable standard under § 192.02(c)(3) as 
is reasonably achievable. 

(b) When § 192.21(h) applies, remedial 
actions shall reduce other residual ra-

dioactivity to levels that are as low as 
is reasonably achievable and conform 
to the standards of subparts A and B to 
the maximum extent practicable. 

(c) The implementing agencies may 
make general determinations con-
cerning remedial actions under this 
section that will apply to all locations 
with specified characteristics, or they 
may make a determination for a spe-
cific location. When remedial actions 
are proposed under this section for a 
specific location, the Department of 
Energy shall inform any private own-
ers and occupants of the affected loca-
tion and solicit their comments. The 
Department of Energy shall provide 
any such comments to the other imple-
menting agencies. The Department of 
Energy shall also periodically inform 
the Environmental Protection Agency 
of both general and individual deter-
minations under the provisions of this 
section. 

(d) When § 192.21(b), (f), or (g) apply, 
implementing agencies shall apply any 
remedial actions for the restoration of 
contamination of groundwater by re-
sidual radioactive materials that is re-
quired to assure, at a minimum, pro-
tection of human health and the envi-
ronment. In addition, when § 192.21(g) 
applies, supplemental standards shall 
ensure that current and reasonably 
projected uses of the affected ground-
water are preserved. 

[48 FR 602, Jan. 5, 1983, as amended at 60 FR 
2868, Jan. 11, 1995] 

§ 192.23 Effective date. 

Subparts A, B, and C shall be effec-
tive March 7, 1983. 

Subpart D—Standards for Man-
agement of Uranium Byprod-
uct Materials Pursuant to Sec-
tion 84 of the Atomic Energy 
Act of 1954, as Amended 

SOURCE: 48 FR 45946, Oct. 7, 1983, unless 
otherwise noted. 

§ 192.30 Applicability. 

This subpart applies to the manage-
ment of uranium byproduct materials 
under section 84 of the Atomic Energy 
Act of 1954 (henceforth designated ‘‘the 
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Act’’), as amended, during and fol-
lowing processing of uranium ores, and 
to restoration of disposal sites fol-
lowing any use of such sites under sec-
tion 83(b)(1)(B) of the Act. 

§ 192.31 Definitions and cross-ref-
erences. 

References in this subpart to other 
parts of the Code of Federal Regula-
tions are to those parts as codified on 
January 1, 1983. 

(a) Unless otherwise indicated in this 
subpart, all terms shall have the same 
meaning as in Title II of the Uranium 
Mill Tailings Rediation Control Act of 
1978, subparts A and B of this part, or 
parts 190, 260, 261, and 264 of this chap-
ter. For the purposes of this subpart, 
the terms ‘‘waste,’’ ‘‘hazardous waste,’’ 
and related terms, as used in parts 260, 
261, and 264 of this chapter shall apply 
to byproduct material. 

(b) Uranium byproduct material means 
the tailings or wastes produced by the 
extraction or concentration of uranium 
from any ore processed primarily for 
its source material content. Ore bodies 
depleted by uranium solution extrac-
tion operations and which remain un-
derground do not constitute ‘‘byprod-
uct material’’ for the purpose of this 
subpart. 

(c) Control means any action to sta-
bilize, inhibit future misuse of, or re-
duce emissions or effluents from ura-
nium byproduct materials. 

(d) Licensed site means the area con-
tained within the boundary of a loca-
tion under the control of persons gen-
erating or storing uranium byproduct 
materials under a license issued pursu-
ant to section 84 of the Act. For pur-
poses of this subpart, ‘‘licensed site’’ is 
equivalent to ‘‘regulated unit’’ in sub-
part F of part 264 of this chapter. 

(e) Disposal site means a site selected 
pursuant to section 83 of the Act. 

(f) Disposal area means the region 
within the perimeter of an impound-
ment or pile containing uranium by 
product materials to which the post- 
closure requirements of § 192.32(b)(1) of 
this subpart apply. 

(g) Regulatory agency means the U.S. 
Nuclear Regulatory Commission. 

(h) Closure period means the period of 
time beginning with the cessation, 
with respect to a waste impoundment, 

of uranium ore processing operations 
and ending with completion of require-
ments specified under a closure plan. 

(i) Closure plan means the plan re-
quired under § 264.112 of this chapter. 

(j) Existing portion means that land 
surface area of an existing surface im-
poundment on which significant quan-
tities of uranium byproduct materials 
have been placed prior to promulgation 
of this standard. 

(k) As expeditiously as practicable con-
sidering technological feasibility means 
as quickly as possible considering: the 
physical characteristics of the tailings 
and the site; the limits of available 
technology; the need for consistency 
with mandatory requirements of other 
regulatory programs; and factors be-
yond the control of the licensee. The 
phrase permits consideration of the 
cost of compliance only to the extent 
specifically provided for by use of the 
term ‘‘available technology.’’ 

(l) Permanent Radon Barrier means 
the final radon barrier constructed to 
achieve compliance with, including at-
tainment of, the limit on releases of 
radon-222 in § 192.32(b)(1)(ii). 

(m) Available technology means tech-
nologies and methods for emplacing a 
permanent radon barrier on uranium 
mill tailings piles or impoundments. 
This term shall not be construed to in-
clude extraordinary measures or tech-
niques that would impose costs that 
are grossly excessive as measured by 
practice within the industry or one 
that is reasonably analogous, (such as, 
by way of illustration only, unreason-
able overtime, staffing or transpor-
tation requirements, etc., considering 
normal practice in the industry; laser 
fusion, of soils, etc.), provided there is 
reasonable progress toward emplace-
ment of a permanent radon barrier. To 
determine grossly excessive costs, the 
relevant baseline against which cost 
increases shall be compared is the cost 
estimate for tailings impoundment clo-
sure contained in the licensee’s tailings 
closure plan, but costs beyond such es-
timates shall not automatically be 
considered grossly excessive. 

(n) Tailings Closure Plan (Radon) 
means the Nuclear Regulatory Com-
mission or Agreement State approved 
plan detailing activities to accomplish 
timely emplacement of a permanent 
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radon barrier. A tailings closure plan 
shall include a schedule for key radon 
closure milestone activities such as 
wind blown tailings retrieval and 
placement on the pile, interim sta-
bilization (including dewatering or the 
removal of freestanding liquids and 
recontouring), and emplacement of a 
permanent radon barrier constructed 
to achieve compliance with the 20 pCi/ 
m2-s flux standard as expeditiously as 
practicable considering technological 
feasibility (including factors beyond 
the control of the licensee). 

(o) Factors beyond the control of the li-
censee means factors proximately caus-
ing delay in meeting the schedule in 
the applicable license for timely em-
placement of the permanent radon bar-
rier notwithstanding the good faith ef-
forts of the licensee to achieve compli-
ance. These factors may include, but 
are not limited to, physical conditions 
at the site; inclement weather or cli-
matic conditions; an act of God; an act 
of war; a judicial or administrative 
order or decision, or change to the 
statutory, regulatory, or other legal 
requirements applicable to the licens-
ee’s facility that would preclude or 
delay the performance of activities re-
quired for compliance; labor disturb-
ances; any modifications, cessation or 
delay ordered by state, Federal or local 
agencies; delays beyond the time rea-
sonably required in obtaining nec-
essary governmental permits, licenses, 
approvals or consent for activities de-
scribed in the tailings closure plan 
(radon) proposed by the licensee that 
result from agency failure to take final 
action after the licensee has made a 
good faith, timely effort to submit le-
gally sufficient applications, responses 
to requests (including relevant data re-
quested by the agencies), or other in-
formation, including approval of the 
tailings closure plan by NRC or the af-
fected Agreement State; and an act or 
omission of any third party over whom 
the licensee has no control. 

(p) Operational means that a uranium 
mill tailings pile or impoundment is 
being used for the continued placement 
of uranium byproduct material or is in 
standby status for such placement. A 
tailings pile or impoundment is oper-
ational from the day that uranium by-
product material is first placed in the 

pile or impoundment until the day 
final closure begins. 

(q) Milestone means an enforceable 
date by which action, or the occurrence 
of an event, is required for purposes of 
achieving compliance with the 20 pCi/ 
m2

¥s flux standard. 

[48 FR 45946, Oct. 7, 1983, as amended at 58 FR 
60355, Nov. 15, 1993] 

§ 192.32 Standards. 
(a) Standards for application during 

processing operations and prior to the end 
of the closure period. (1) Surface im-
poundments (except for an existing 
portion) subject to this subpart must 
be designed, constructed, and installed 
in such manner as to conform to the 
requirements of § 264.221 of this chap-
ter, except that at sites where the an-
nual precipitation falling on the im-
poundment and any drainage area con-
tributing surface runoff to the im-
poundment is less than the annual 
evaporation from the impoundment, 
the requirements of § 264.228(a)(2) 
(iii)(E) referenced in § 264.221 do not 
apply. 

(2) Uranium byproduct materials 
shall be managed so as to conform to 
the ground water protection standard 
in § 264.92 of this chapter, except that 
for the purposes of this subpart: 

(i) To the list of hazardous constitu-
ents referenced in § 264.93 of this chap-
ter are added the chemical elements 
molybdenum and uranium, 

(ii) To the concentration limits pro-
vided in Table 1 of § 264.94 of this chap-
ter are added the radioactivity limits 
in Table A of this subpart, 

(iii) Detection monitoring programs 
required under § 264.98 to establish the 
standards required under § 264.92 shall 
be completed within one (1) year of pro-
mulgation, 

(iv) The regulatory agency may es-
tablish alternate concentration limits 
(to be satisfied at the point of compli-
ance specified under § 264.95) under the 
criteria of § 264.94(b), provided that, 
after considering practicable corrective 
actions, these limits are as low as rea-
sonably achievable, and that, in any 
case, the standards of § 264.94(a) are sat-
isfied at all points at a greater distance 
than 500 meters from the edge of the 
disposal area and/or outside the site 
boundary, and 
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(v) The functions and responsibilities 
designated in Part 264 of this chapter 
as those of the ‘‘Regional Adminis-
trator’’ with respect to ‘‘facility per-
mits’’ shall be carried out by the regu-
latory agency, except that exemptions 
of hazardous constituents under § 264.93 
(b) and (c) of this chapter and alternate 
concentration limits established under 
§ 264.94 (b) and (c) of this chapter 
(except as otherwise provided in 
§ 192.32(a)(2)(iv)) shall not be effective 
until EPA has concurred therein. 

(3)(i) Uranium mill tailings piles or 
impoundments that are nonoperational 
and subject to a license by the Nuclear 
Regulatory Commission or an Agree-
ment State shall limit releases of 
radon-222 by emplacing a permanent 
radon barrier. This permanent radon 
barrier shall be constructed as expedi-
tiously as practicable considering tech-
nological feasibility (including factors 
beyond the control of the licensee) 
after the pile or impoundment ceases 
to be operational. Such control shall be 
carried out in accordance with a writ-
ten tailings closure plan (radon) to be 
incorporated by the Nuclear Regu-
latory Commission or Agreement State 
into individual site licenses. 

(ii) The Nuclear Regulatory Commis-
sion or Agreement State may approve 
a licensee’s request to extend the time 
for performance of milestones if, after 
providing an opportunity for public 
participation, the Nuclear Regulatory 
Commission or Agreement State finds 
that compliance with the 20 pCi/m2

¥s 
flux standard has been demonstrated 
using a method approved by the NRC, 
in the manner required in 192.32(a)(4)(i). 
Only under these circumstances and 
during the period of the extension must 
compliance with the 20 pCi/m2

¥s flux 
standard be demonstrated each year. 

(iii) The Nuclear Regulatory Com-
mission or Agreement State may ex-
tend the final compliance date for em-
placement of the permanent radon bar-
rier, or relevant milestone, based upon 
cost if the new date is established after 
a finding by the Nuclear Regulatory 
Commission or Agreement State, after 
providing an opportunity for public 
participation, that the licensee is mak-
ing good faith efforts to emplace a per-
manent radon barrier; the delay is con-
sistent with the definition of ‘‘avail-

able technology’’ in § 192.31(m); and the 
delay will not result in radon releases 
that are determined to result in signifi-
cant incremental risk to the public 
health. 

(iv) The Nuclear Regulatory Commis-
sion or Agreement State may, in re-
sponse to a request from a licensee, au-
thorize by license or license amend-
ment a portion of the site to remain 
accessible during the closure process to 
accept uranium byproduct material as 
defined in section 11(e)(2) of the Atomic 
Energy Act, 42 U.S.C. 2014(e)(2), or to 
accept materials similar to the phys-
ical, chemical and radiological charac-
teristics of the in situ uranium mill 
tailings and associated wastes, from 
other sources. No such authorization 
may be used as a means for delaying or 
otherwise impeding emplacement of 
the permanent radon barrier over the 
remainder of the pile or impoundment 
in a manner that will achieve compli-
ance with the 20 pCi/m2

¥s flux stand-
ard, averaged over the entire pile or 
impoundment. 

(v) The Nuclear Regulatory Commis-
sion or Agreement State may, in re-
sponse to a request from a licensee, au-
thorize by license or license amend-
ment a portion of a pile or impound-
ment to remain accessible after em-
placement of a permanent radon bar-
rier to accept uranium byproduct ma-
terial as defined in section 11(e)(2) of 
the Atomic Energy Act, 42 U.S.C. 
2014(e)(2), if compliance with the 20 pCi/ 
m2

¥s flux standard of § 192.32(b)(1)(ii) is 
demonstrated by the licensee’s moni-
toring conducted in a manner con-
sistent with § 192.32(a)(4)(i). Such au-
thorization may be provided only if the 
Nuclear Regulatory Commission or 
Agreement State makes a finding, con-
stituting final agency action and after 
providing an opportunity for public 
participation, that the site will con-
tinue to achieve the 20 pCi/m2¥s flux 
standard when averaged over the entire 
impoundment. 

(4)(i) Upon emplacement of the per-
manent radon barrier pursuant to 40 
CFR 192.32(a)(3), the licensee shall con-
duct appropriate monitoring and anal-
ysis of the radon-222 releases to dem-
onstrate that the design of the perma-
nent radon barrier is effective in lim-
iting releases of radon-222 to a level 

VerDate Mar<15>2010 09:15 Sep 06, 2013 Jkt 229172 PO 00000 Frm 00039 Fmt 8010 Sfmt 8002 Y:\SGML\229172.XXX 229172eh
ie

rs
 o

n 
D

S
K

2V
P

T
V

N
1P

R
O

D
 w

ith
 C

F
R



30 

40 CFR Ch. I (7–1–13 Edition) § 192.33 

1 The standard applies to design with a 
monitoring requirement as specified in 
§ 192.32(a)(4). 

2 This average shall apply to the entire sur-
face of each disposal area over periods of at 
least one year, but short compared to 100 
years. Radon will come from both uranium 
byproduct materials and from covering ma-
terials. Radon emissions from covering ma-
terials should be estimated as part of devel-
oping a closure plan for each site. The stand-
ard, however, applies only to emissions from 
uranium byproduct materials to the atmos-
phere. 

not exceeding 20 pCi/m2
¥s as required 

by 40 CFR 192.32(b)(1)(ii). This moni-
toring shall be conducted using the 
procedures described in 40 CFR part 61, 
Appendix B, Method 115, or any other 
measurement method proposed by a li-
censee that the Nuclear Regulatory 
Commission or Agreement State ap-
proves as being at least as effective as 
EPA Method 115 in demonstrating the 
effectiveness of the permanent radon 
barrier in achieving compliance with 
the 20 pCi/m2

¥s flux standard. 
(ii) When phased emplacement of the 

permanent radon barrier is included in 
the applicable tailings closure plan 
(radon), then radon flux monitoring re-
quired under § 192.32(a)(4)(i) shall be 
conducted, however the licensee shall 
be allowed to conduct such monitoring 
for each portion of the pile or impound-
ment on which the radon barrier has 
been emplaced by conducting flux mon-
itoring on the closed portion. 

(5) Uranium byproduct materials 
shall be managed so as to conform to 
the provisions of: 

(i) Part 190 of this chapter, ‘‘Envi-
ronmental Radiation Protection Stand-
ards for Nuclear Power Operations’’ 
and 

(ii) Part 440 of this chapter, ‘‘Ore 
Mining and Dressing Point Source Cat-
egory: Effluent Limitations Guidelines 
and New Source Performance Stand-
ards, Subpart C, Uranium, Radium, and 
Vanadium Ores Subcategory.’’ 

(6) The regulatory agency, in con-
formity with Federal Radiation Protec-
tion Guidance (FR, May 18, 1960, pgs. 
4402–4403), shall make every effort to 
maintain radiation doses from radon 
emissions from surface impoundments 
of uranium byproduct materials as far 
below the Federal Radiation Protec-
tion Guides as is practicable at each li-
censed site. 

(b) Standards for application after the 
closure period. At the end of the closure 
period: 

(1) Disposal areas shall each comply 
with the closure performance standard 
in § 264.111 of this chapter with respect 
to nonradiological hazards and shall be 
designed 1 to provide reasonable assur-

ance of control of radiological hazards 
to 

(i) Be effective for one thousand 
years, to the extent reasonably achiev-
able, and, in any case, for at least 200 
years, and, 

(ii) Limit releases of radon-222 from 
uranium byproduct materials to the at-
mosphere so as to not exceed an aver-
age 2 release rate of 20 picocuries per 
square meter per second (pCi/m2s). 

(2) The requirements of § 192.32(b)(1) 
shall not apply to any portion of a li-
censed and/or disposal site which con-
tains a concentration of radium-226 in 
land, averaged over areas of 100 square 
meters, which, as a result of uranium 
byproduct material, does not exceed 
the background level by more than: 

(i) 5 picocuries per gram (pCi/g), aver-
aged over the first 15 centimeters (cm) 
below the surface, and 

(ii) 15 pCi/g, averaged over 15 cm 
thick layers more than 15 cm below the 
surface. 

[48 FR 45946, Oct. 7, 1983, as amended at 58 FR 
60355–60356, Nov. 15, 1993] 

§ 192.33 Corrective action programs. 
If the ground water standards estab-

lished under provisions of § 192.32(a)(2) 
are exceeded at any licensed site, a cor-
rective action program as specified in 
§ 264.100 of this chapter shall be put 
into operation as soon as is prac-
ticable, and in no event later than 
eighteen (18) months after a finding of 
exceedance. 

§ 192.34 Effective date. 
Subpart D shall be effective Decem-

ber 6, 1983. 

TABLE A TO SUBPART D OF PART 192 

pCi/liter 

Combined radium-226 and radium-228 ................ 5 
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1 The abbreviation N.O.S. (not otherwise 
specified) signifies those members of the gen-
eral class not specifically listed by name in 
this appendix. 

pCi/liter 

Gross alpha-particle activity (excluding radon and 
uranium) ............................................................. 15 

Subpart E—Standards for Man-
agement of Thorium Byprod-
uct Materials Pursuant to Sec-
tion 84 of the Atomic Energy 
Act of 1954, as Amended 

SOURCE: 48 FR 45947, Oct. 7, 1983, unless 
otherwise noted. 

§ 192.40 Applicability. 
This subpart applies to the manage-

ment of thorium byproduct materials 
under section 84 of the Atomic Energy 
Act of 1954, as amended, during and fol-
lowing processing of thorium ores, and 
to restoration of disposal sites fol-
lowing any use of such sites under sec-
tion 83(b)(1)(B) of the Act. 

§ 192.41 Provisions. 
Except as otherwise noted in 

§ 192.41(e), the provisions of subpart D 
of this part, including §§ 192.31, 192.32, 
and 192.33, shall apply to thorium by-
product material and: 

(a) Provisions applicable to the ele-
ment uranium shall also apply to the 
element thorium; 

(b) Provisions applicable to radon-222 
shall also apply to radon-220; and 

(c) Provisions applicable to radium- 
226 shall also apply to radium-228. 

(d) Operations covered under 
§ 192.32(a) shall be conducted in such a 
manner as to provide reasonable assur-
ance that the annual dose equivalent 
does not exceed 25 millirems to the 
whole body, 75 millirems to the thy-
roid, and 25 millirems to any other 
organ of any member of the public as a 
result of exposures to the planned dis-
charge of radioactive materials, radon- 
220 and its daughters excepted, to the 
general environment. 

(e) The provisions of § 192.32(a) (3) and 
(4) do not apply to the management of 
thorium byproduct material. 

[48 FR 45946, Oct. 7, 1983, as amended at 58 FR 
60356, Nov. 15, 1993] 

§ 192.42 Substitute provisions. 
The regulatory agency may, with the 

concurrence of EPA, substitute for any 

provisions of § 192.41 of this subpart al-
ternative provisions it deems more 
practical that will provide at least an 
equivalent level of protection for 
human health and the environment. 

§ 192.43 Effective date. 
Subpart E shall be effective Decem-

ber 6, 1983. 

APPENDIX I TO PART 192—LISTED 
CONSTITUENTS 

Acetonitrile 
Acetophenone (Ethanone, 1-phenyl) 
2-Acetylaminofluorene (Acetamide, N-9H- 

fluoren-2-yl-) 
Acetyl chloride 
1-Acetyl-2-thiourea (Acetamide, N- 

(aminothioxymethyl)-) 
Acrolein (2-Propenal) 
Acrylamide (2-Propenamide) 
Acrylonitrile (2-Propenenitrile) 
Aflatoxins 
Aldicarb (Propenal, 2-methyl-2-(methylthio)- 

,O-[(methylamino)carbonyl]oxime 
Aldrin (1,4:5,8-Dimethanonaphthalene, 

1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a- 
hexahydro(1a,4a,4ab,5a,8a,8ab)-) 

Allyl alcohol (2-Propen-1-ol) 
Allyl chloride (1-Propane,3-chloro) 
Aluminum phosphide 
4-Aminobiphenyl ([1,1′-Biphenyl]-4-amine) 
5-(Aminomethyl)-3-isoxazolol (3(2H)- 

Isoxazolone,5-(aminomethyl)-) 
4-Aminopyridine (4-Pyridineamine) 
Amitrole (lH-1,2,4-Triazol-3-amine) 
Ammonium vanadate (Vanadic acid, ammo-

nium salt) 
Aniline (Benzenamine) 
Antimony and compounds, N.O.S. 1 
Aramite (Sulfurous acid, 2-chloroethyl 2-[4- 

(1,1-dimethylethyl)phenoxy]-1-methylethyl 
ester) 

Arsenic and compounds, N.O.S. 
Arsenic acid (Arsenic acid H3 AsO4) 
Arsenic pentoxide (Arsenic oxide As2 O5) 
Auramine (Benzamine, 4,4′- 

carbonimidoylbis[N,N-dimethyl-]) 
Azaserine (L-Serine, diazoacetate (ester)) 
Barium and compounds, N.O.S. 
Barium cyanide 
Benz[c]acridine (3,4-Benzacridine) 
Benz[a]anthracene (1,2-Benzanthracene) 
Benzal chloride (Benzene, dichloromethyl-) 
Benzene (Cyclohexatriene) 
Benzenearsonic acid (Arsenic acid, phenyl-) 
Benzidine ([1,1′-Biphenyl]-4,4′-diamine) 
Benzo[b]fluoranthene 

(Benz[e]acephananthrylene) 
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