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Department of Energy 
Albuquerque Operations 
Lo$ Alamos Area Office 

1'..:os Alamos, iltew Mexico 87544 

;~~r.:on:m HA..u. - RETlJRN RECEn'T B!Q1JES1T..:Jl 

;':.lr. ~Sd.:t>.el Burkhart, Director 

·~_J·. ~!.. Environmental Improvemlimt Di:vision 

'.P. ;:, • Eo:li. 968 
Santa F-2, New t-lexico 87504-0968 

DeA.'C l>IJ.r. :Su::tkhart: 

Endoeed :!.a a revised hazardous waste permit appllcation (Parts A ·_and B) 

'·as r,;as ·U.c;cassed in a meeting between Mr. Kelley Crossman •n'ld Los Alamhs 

:Ns.t:Z onal ::.e.borat<;,ty' s staff, on September 22, 1987. This 'i·evised 

appltcat:i.on supersedes all previously submitted applications. The 

quest:Lo:::'ls :C>}~tsed in your letter of September 9, 1987, regarding ·entries in 

the Pa~t A (EPA Form 3510-1) are resolved in this submittal. 

Chal>gef, in the Part B are indicate-.1 by a vertical l:!.ne in the margin of 

'the a:Cf.f.:cted pf'ges, These changes, as well as those made in t'he Part A 

~:J::e s·cii:marize~ t·•~"low. 

1. !fodification of the ?.art A for increased storage/treatment. 

A. Correction of th~ Part A forms to reflect which wa;st.es will 

be inci~etate!f. As the result if the trial burn, it was 

demonstr:it~dthat a number of wnstes could be incinerated 

that were not pr~~vio'lisly listed in the Part A of the November 

1986 permit application. This revision adds those chemi~ab 

to the enclosed Part A in accordat~.ee with HW_fffi.-3, 302.C-.3.a. 

B. ModifU~~tio~!l~ to Section III.C., Page 1 of 5, in accordance 

with HWMR~3j 302.C.3.b. EID and the Laboratory hav~ dis

cussed on· severa1 occaSions the need for additional storage 

eapacity over and above that c.urrently allowed .at -'tA-~54, l\h:!a 

L. Efforts to compl-y are exacerbat~d by sev~_x:al re~a.ted 

factors: 

The Laborato:.:y is contint.ing to make a concerted and 

successful effort td comply with current waste iegula

tions. This effort h!ils resulted in a l.,d::ge inc-fease in 

the on-site shipm!int of waste to permitted ~~.orage .are·as 

(principally, Are~ L) and treab}enr;. locat~.ons. As .an .. ex ... 

ample of this ind·ease in Y\)e~~~ pa~~ the :m.ovemeii~ of .2.00 
drums a year was normal. Last year we moved a\llti:ut 2,2.00 

drums to Area L. 
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The effort in sampling and ao1alysis of this waste has 
grown commensurately with the increase in was-::~ vo.l.ume 
anrl analytical requirements. To relieve this pressure, 
the Laboratory has been o 1~erating its analytical capab:f.l·· 
ity at capacity and contracting for the overload at expen
sive outside laboratories. Min:l•uum turn-around t:i.me for 
proper sampling, packaging, Tadioactive and chemical 
analyses, and reporting is about four weeks. 

On-site treatment ie. possible for f>Ome wastP forms~ bui. 
a large volume must be senl off-site for disf.osal. Thi.s 
means that the Laboratory lil'ust identify qualified com.tJ.er
ci.~.l treatment, storage or disposal facilities (TSDFs) and 
meet their waste acceptatil·.e criteria. "Co ensure that a 
TSDF is qualified, Laboratory personnel must inspect the 
ope:ration of each bidder. TS~F waste acceptance criteria 
usually require specialized packaging, additional sampling 
for their analytical needs, and accumulation of minimum 
volumes of uimilar waste forms. It is taking seve:tal 
1Jlonths to en.aure that off-site op~rations are condt .. ,·ted 
~n accordance with Federal! State, and TSDF regulad.ons. 

Assoc5.ated "W<ith the last itE;m, delays have lately b._..;;:n 
caused by tlw TSDFs reaching their individual st·--rage and 
throughput capacity. As an example, shipments to our. 
current off "Site contractor for incineration have l;een 
suspended until sometime in January because of a bal~k-log 
caused by a nation-wide shortage in approved :i.ncin,:!rat.torl 
~apacity. 

The net balance between increased input to on-site storage, a 
mtnimum hold-up for analyses and packaging, an•i a throt:t1ed 
ovtput to TSDFs },as been a stored volume 1:hat continuer.; to 
e1;:-~;;,::•" our curretrt penni t. It is clear that this situation 
reflects changes in regulations that are long-term. Thtre-· 
fo:..:e~ the current shortage will continue to be a problem 
unUJ. :~.o.l}ut is reduced, stora8e is increased, or l'SDF opt:io:-r.s 
at.·~ expanded. The u~ost logical option for addressing the 
problem is to pro'Vide adaquace overall Laboratory st.orage 
(includill:g an increase at Lal:.oratory treatment locatio:ts) • 
.lhe volumes we recorumenci an:. the following: 

SOl (storage in containers) ha.s been inc.-eased from 17880 
gal to 237,990 gal" Two 2.50 gal. storage containers {tuff 
tanks) were includ£c in the original 17880 figure. These 
two storage contaLters do not P.Xist. 
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Nonliquid waste ·storage- 198,000 gal (3600 drums). 
This volume was discussed at a meeting with 
Mr. Kelley Crossman, on September 9, 1987, and agreed 
to as a legitimate and reasonable expansion. This 
involves a dirt-bermed area that is being used to 
store, on pallets, 55-gal. drums of nonliquid waste. 
Because no liquids are involved, a secondary contain
ment structure is not needed. 

TA-50 Storage Pad- 17,000 gal. See Item 6 below. 

Batch Waste Treatment Plant Storage - 1980 gal. 
See Item 6 below. 

TA-50 Incinerator Storage Unit - 3630 gal. See 
Item 5 below. 

S02 (Storage in tanks) has been increased from 0 gal. 
to 6600 gal. 

Area L Treatment Tanks - 4 tanks @ 1665 gal. These 
tanks have been used for nonhazardous and 
hazardous waste treatment. While their primary 
purpose will continue to be for treatment, there 
is a need to use these tanks for storage in the 
event the waste cannot be removed in a timely 
manner after treatment or in the event bulk stor
age is necessary. 

S04 (Storage in a surface impoundment) is the inactive 
surface impoundment (SI) at Area L that the Laboratory 
intends to close in accordance with an EID/EPA approved 
closure plan. This SI is not now being used nor will it 
be used in the future. 

T02 (Treatment in a surface impoundment) is the inactive 
surface impoundment at the TA-16 burning ground. Same ex
planation as under S04 above. 

T03 (Treatment in an incinerator) has been increased from 
0.15 to 0.56 tons per hour. This increase of 0.41 tons per 
hour is explained in Item 9. below. 
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T04 (Other treatment) has been increased by 2534 gal. 
per day because of the cementation processes planned 
at Area L-and theTA-50 Batch Waste Treatment Facility. 
This process is intended to assure that no free liquids 
are left in the waste and to immobilize hazardous con
stituents. This process will render the waste less haz
ardous and in some cases render it nonhazardous in accor
dance with waste minimization requirements of the Hazar
dous and Solid Waste Amendments of 1984. 

2. The system upgrade of the TA-50 Controlled Air Incinerator. 
The incinerator, in addition to disposing of hazardous waste, has 
burned transuranic (TRU) waste as a research and development 
operation. In converting to a production mode for TRU disposal 
it was decided the facility needed to be modified to accommodate 
an increased radioactivity. Because this impacts hazardous waste 
operations, the permit application is modified to reflect these 
changes. The Department of Energy (DOE) is making these changes 
in the application and requests the EID's approval under interim 
status in accordance with HWMR-3, 302.C.3.b. The trial burn 
results have also been added to Appendix J. 

3. The system upgrade of the TA-50 Batch Waste Treatment Facility 
(BWTF). Before the system was put into operation it was deter
mined that it had to be modified for safety and operational 
purposes. For example, the electrical components had to be made 
explosion proof. No wastes are intended to be treated that have 
not previously been identified nor has the design capacity been 
increased or the process changed. These modifications are 
detailed in this submittal. 

4. The addition of hazardous waste treatment processes at TA-54, 
Area L. Since the previous application, Area L has been 
receiving barium-contaminated sand resulting from the burning 
of waste explosives. This sand is presently being stored at 
Area L in 55-gal. drums. Because of the potential of the sand 
being contaminated with explosives, the DOE and the Laboratory 
do not wish to send it off-site for treatment or disposal. The 
application is being modified to address the treatment of this 
sand. The DOE also requests that this additional treatment 
process be granted interim status under HWMR-3, 302.C.3.c. 
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Treatment at the Laboratory is necessary because, due to the 
source of this waste (i.e. explosive activity), it cannot be sent 
off-site for treatment or disposal. 

5. The addition of a hazardous waste storage area for the TA-50 
Controlled Air Incinerator. When the incinerator is operating 
it will run 24 hours per day for 7 days per week. A staging 
area will be constructed at the Incinerator (TA-50, Building 37) 
so a sufficient quantity can be accumulated to facilitate orderly 
processing of the waste for incineration. 

6. Increase storage at TA-54, Area L and the TA-50 BWTF. Storage at 
Area L is increased to accommodate an area for storage of non
liquid hazardous waste. An additional storage pad, originally 
planned for Area L, will be placed at TA-50 instead. This pad is 
identical to the one at Area L and will combine some of the 
storage capability planned at both TA-50 and Area L. In 
addition, small storage modules will be located near the BWTF 
to support this unit. Interim status is also requested for this 
increased storage in accordance with HWMR-3, 302.C.3.b. The 
additional storage at Area L and TA-50 is necessary to house 
the waste that cannot be adequately handled at the present Area 
L storage pad. Because Area L storage and treatment is intended 
to be phased out in the next 5-6 years, the DOE and the Labora
tory feel it more appropriate to place the new storage pad, as 
well as future expansions/replacements, at TA-50 to consolidate 
these activities near other on-site treatment and storage opera
tions. 

7. Relisting of the TA-14 Burn Cage. The reference to this burn 
cage that burns explosive contaminated combustibles was inadver
tently deleted from a previous application. This submittal re
inserts this activity into the Part B. 

8. Revisions of the Part B Contingency Plan, Waste Analysis Plan 
and Training Plan. These three sections of the application have 
been updated to reflect the current status at the Laboratory and 
to meet additional regulatory requirements. The contingency plan 
has been modified to be consistent with the DOE's Spill Preven
tion Control and Countermeasures Plan for the Laboratory and the 
Laboratory's Emergency Management Office Charter. The waste 
analysis plan has been revised to include the Toxicity Character
istic Leaching Procedure (TCLP) as required by the land ban 
regulations. The training section has been revised to 
address different personnel needing training, as well as 
different job descriptions for these people (Appendix S). 
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9. Addition of an incinerator at TA-16 Burning Ground. This in
cinerator will replace the burn cage at TA-16 and burn the same 
type of waste, i.e. potentially explosives contaminated burn
able trash. The DOE is requesting interim status for this 
incinerator in accordance with HWMR-3, 302.C.3.c. The Labor
atory intends to operate this incinerator in compliance with 
HWMR-3, 206.D.8.a (2). These hazardous wastes (i.e. ignitable 
and reactive) as well as nonhazardous, controlled solid waste 
are presently being open burned. The open burning permit 
issued by the EID {Air Quality Bureau) will expire in May 1988 
with little likelihood of renewal. Because there is the possi
bility of explosives unintentionally entering this waste, it 
cannot leave the immediate site for disposal. This unit will be 
much more environmentally acceptable by greatly reducing parti
culate emissions into the environment. 

I would appreciate it if you will return or destroy the previous copies of 
this document to avoid any confusion as to which one is the predominate 
issue. 

If you have any questions regarding this revised application or need 
further information, please call Mr. Jim Phoenix of my staff at 667-5288. 

Enclosures 

cc w/enclosures: 
A. Davis, USEPA, Dallas, TX 
J. Themelis, EHD, AL 

bee w/o enclosures: 
A. Tiedman, LANL, MS Al20 
T. Gunderson, LANL, MS K490 

LTP:JAP:000064 

Sincerely, 
Priginal Signed by 

a. 1. Valencia 

Harold E. Valencia 
Area Manager 
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1.0 INTRODUCTION AND PART A APPLICATION 

1.1 INTRODUCTION 

This application was prepared for submittal to the Environmental Protection 

Agency (EPA) and the New Mexico Environmental Improvement Division (NMEID) in 

order to meet the requirements of the Resource Conservation and Recovery Act 

(RCRA) for a Part 8 Permit Application. The EPA authorization for Los Alamos 

to operate under interim status is included as Appendix A. The EPA formally 

requested the Part 8 permit application in a February 22, 1984 letter to the 

Los Alamos Laboratory Director. Subsequently, the New Mexico Environmental 

Improvement Division transmitted a joint call-in of the permit application to 

the Laboratory dated April 23, 1984. These two letters are given in 

Appendices 8 and C, respectively. More recently, in a letter of August 7, 

1984, the EPA requested a Part 8 Permit Application from Los Alamos addressing 

radioactive/chemical mixed waste (Appendix D). This permit application 

addresses chemical waste only. As necessary, a separate permit application 

will be submitted to address radioactive/chemical mixed waste. 

The format of the Part 8 application follows an outline provided in "A Guide 

for Preparing RCRA Permit Applications for Existing Storage Facilities", U.S. 

EPA, 1982. An outline of the permit application with citations of the 

regulations covered by each section is shown in Table 1-1. 

Los Alamos National Laboratory (Los Alamos) is a multidisciplinary laboratory 

(RCRA No. NM0890010515). The principal mission of the Laboratory is the 

design and development of weapons for the nation's nuclear arsenal; however, 

considerable research and development (R&D) is directed toward the development 

of the peaceful uses of nuclear energy including research on controlled 

thermonuclear reactions, fission reactors, nuclear safeguards, laser fusion, 

and medium energy physics. Extensive basic research programs in physics, 

chemistry, metallurgy, mathematics and computers, earth sciences, and 

electronics support these efforts. Biomedical and environmental research 

includes programs in molecular biology, radiobiology, cancer therapy, 

radiology, and industrial hygiene. Expansion into nonnuclear areas is 

represented by applied technology development of solar and geothermal energy 

and superconducting power transmission lines. 
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Los Alamos is managed by the University of California for the U.S. Department 

of Energy (DOE) with substantial work performed for the Department of Defense 

and the Nuclear Regulatory Commission. The University is responsible to DOE's 

Los Alamos Area Office (LAAO) which reports to the DOE Albuquerque Operations 

Office (ALO). Although not a primary function, some hazardous waste man

agement and storage occurs at Los Alamos. Los Alamos falls under Standard 

Industrial Classification (SIC) Code Number 9711, national defense organi

zations. 

Much of this application was prepared from existing documentation at the 

Laboratory. In addition, new information was developed for this permit 

application. 

1.2 REVISED PART A APPLICATION 

The complete RCRA Part A Application Revision is included in the following 

pages. The original Part A Application was submitted to the EPA in November 

1980. 
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Department of Energy 
Attn: Mr. Harold Valencia 
Los Alamos Area Office 
Los Alamos, N.M. 87544 

If a Pl'llwfrn.ct lablt ha been provided, affix 
It In 1M dlligl.-d ..-ce. Revi- the lnfonn.. 
ation camultv; If any of it 11 incomc:t, croa 
through it and enter the correct dau in the 
tpprOpriata fill-in 1r18 below. AIIO, if any of 
the pnprlnted dau is abient (til• - ro the 
'-'t of tiHI lal ~PC• lim til• lnfotmftlon 
m.t lhould .,_,,, please provide It in the 
proper fill-in aru(1} below. If the label Is 
complete and correct, you need not complete 
ltllmt I, Ill, V, end VI f•xCfiPt VI·B which 
mwt btl compltlted twg~~rdl.,}. Complete ell 
itllmt if no libel ha been provided. Refer to 
the Instructions tor detailed item descrlp
tlont and for the legal authorizations under 
which this data Ia collected. 

X 

F. Do you or will you lniftt at thll fldllty industrial or 
municipal effluent below the IOWifmOit stratum con
taining. Within one ~ mite of the well bore, 
Ulldlrgrounct IOUfCII of water? (FORM 4) 

H. Do you or will you Inject at thll fwcitlty fluids for spe
c:fel proc:eaes such a minfnft of sulfur by the Frueh 
I)I'OCIIII, IOfution mlnlnf of miMnlle. m litv combu• 
tion of fotlil fuel, or .....,.., of ~ ...-gy7 
CFORM-4) Geothe 

NO 

X 

CONTINUE ON REVERSE 



The mission of Los Ala~os National Laboratory (LMiL) is the application of science and 
technolo~y to solve national problems iacluding \veapons development anC: energy supply and 
conservatio:1 programs, \vhile basic science research complements aacl strengthens its 
fundamental technical capai:>ilities. The LANL is mmed by ti1e US Departmeat of :C::1ergy and 
operate<.l under contract by tile Cniversity of California. 
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r 2.NEW ,.ACILITY !Complete Item !Jelow. I 
To' FOR NEW ,.ACILITII!:S. 
,_,.,....,...,...,.,.,,....,""""'"""'=~ .. ROVIOIE THE OATil 

(yt',, mo .. <i day) O .. IIRA· 
TION •lEGAN OR IS 
JIX .. IECTEO TO BEGIN 

A. PftOCEa CODE - Enter the code from the lin of proc- codes below that best describes eiiCh process to be uted at the facility. Ten lines are provided for entering codal. If more li"" are needed, enter the code(sJ in the space provided. If a process will be used that ia not included in the list of codet below, then describe tha procea fineludiltf io cJ.sign c.,.cityJ in the space prov1ded on the form flr.m 11/·CJ. 

B. PftOCESI DUIGN CAPACITY - For MCh code entered in column A enter the capec:ity of the procesa. 1. AMOUNT - Enter the amount. 
2. ·UNIT OF MEASURE- For eec:h amount entered in column 8111. enter the code from the lin of unit,...,,. c:odll below thet describes the unit of ,...,,. ured. Only the uniU of meaure that are liSted below should be used. 

peoces.s 
s.,..: 
CONTAINIER (IHI,.,..l, drum, ete.l 
TANK 
WASTE "ILIE 

SUR,.ACIEIM~UNOMIINT 

DiPII!I: 
INJECTION WIELL 
LANO,.ILL 

LAND A .... LICATION 
OCIEAN OISII'OSAL 

SUR,.ACIEIM,.OUNOMIENT 

UNIT OF MEASURE 

PRO. APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 
COQE QESIGN CAPACITY 

sot GALLONS OR LITIIRS 
SOl GALLONS 'JR LITERS 
SOl CU.IC Y A~<OS OR 

CU.IC METIERS 
S04 GALLONS OR LITIERS 

071 GALLONS OR LITERS 
010 ACRIE·,.EET !the volume that 

would couet' one ocn to a 
depth of one foot) OR 
HECTARE·MIETER 

Dll ACRES OR HIICTARIES 
Dll GALLONS "IER DAY OR 

LITERS .. ER DAY 
Oil GALLONS OR LITERS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

PROCESS 
Tnaetment: 

PRO. 
CESS 
CQDE 

APPROPRIATE UNITS OF 
MEASURE Fa.t PROCESS 

DESIGN CAPACITY 

TANK TOt GALLONS "IER DAY Olt 
LITERS "IER DAY SUR .. ACIE IM~UNDMIENT TOZ GALLONS ..... DAY Olt 
LITIERS II'CR DAY INCINERATOR TOI TONS II'IEit HOUR OR 
METRIC TONS .. IER HOUR: 
GALLONS II'IER HOUR OR 
LITIERS .. IER HOUR 

OTHEit (Uie forpn .cal, chemlcol, T04 CiALLDNS II'IER DAY OR thef'miJj Of' biol061Ca ·reatment LITtERS II'IEit DAY Pt'OCI/IIel not occur- < in ton.lu, 
.u,.foce impoundme"-' o,. incine,.. 
a to.-.. De«rlbe the: >ce-• in 
the apace prouided. . em 111-C.I 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE 
GALLONS. . . . . G LITERS "IER DAY.. . V ACRE·,.IEIET •.•.. 

H ECT ARIE·M liTER. 
ACRES •.•..... 
HECTARES •...• 

. ... LITERS _ _ L TONS .. IER HOUR . . . 0 CU.IC Y ARCS. . Y METRIC TONS .. IER HOUR. . W CU.IC METIERS . C GALLONS .. IER HOUR . . . . . E GALLONS PIER DAY . . . U LITERS "IER HOUR. . . . . . . H 

.F 

.EI 
,Q 

EXAMPLE FOR COMPLETING ITEM Ill (shown in line numbers X·1 and X·2 below): A fac1lity has two storage tanks, one tank can hold 200 gallons and th~ other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 

I. AMOUNT 
{apeci{y) 

600 

20 

237,990 

6,600 

5,000 

7,680 

I. AMOUNT 

500 ·:J 

0.56 

NA(See IIIC.) 

2,534 



C. SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code "T04"). INCLUDE DESIGN CAPACITY. 

Discrete pieces of High Explosives (HE) waste are collected, packaged, and burned at the TA-16 burning ground. Two 
burn pads (388, 399) are used to burn the discrete pieces of HE while pad 287 is used to flash HE-contaminated equip
ment. Two pressure vessels (401, 406) are used to burn HE sludge from various processing facilities located at the 
Laboratory. The sludge is collected at various sumps located throughout the HE processing areas and taken directly 
to the pressure vessels for treatment. The sumps are regulated under NPDES permits. The sludge is placed on layers 
of sand in the vessels, the water allowed to drain from the bottom into an evaporation pond and the residue on the 
sand burned. These vessels do not contain an accumulation of liquids; therefore, they are not considered tanks. 
Sand from burn pads 388 and 399 have been found to be EP toxic for Barium. This sand has in the past been disposed 
of at Area P. Engineering drawings and location of the sites are included under item V. Design capacities are not 
applicable because the treatment process is performed on an as-needed basis. 

Waste sludges from the TA-54, Area L treatment tanks and the TA-50 Batch Waste Treatment facility are mixed with 
portland cement and/or envirostone and placed in 55-gallon drums. The cement serves to bind any fluid remaining in 
the sludge. The process is performed at Area L waste handling facilities and has a design capacity of 2,534 gallons 
per day. 

handle hazardous wastes which are not listed in 40 CFR, 
tics and/or the toxic contaminants of those hazardous wastes. 

na.z .. rU<JIU5 Waste YOU YOU 
D, enter the four-digit number(.s) from 40 CFR, Subpart C that describes the character is· 

B. ESTIMATED ANNUAL QUANTITY -For each listed wasta entered in column A estimate ~he quantity of that waste that will be handled on an annual basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(s) that will be handled which possess that characteristic or contaminant. 

C. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measune which must be used and the appropriate codes are: 

ENGLISH UNIT OF MEASURE 
POUNDS •..••••...•... 
TONS •.•••.•...•...•• 

CODE 
.. p 

. . T 

METRIC UNIT OF MEASURE 
KILOGRAMS .••• , •• , , •• 
METRIC TONS. , , •••• , • , 

COPE 
• • K 
•• M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into account the appropriate density or specific gravity of the waste. 

D. PROCESSES 
1. PROCESS CODES: 

For listed hazardous wasta: For each listed hazardous waste entered in column A select the code(s) from the list of process codes contained in Item Ill to indicate how the waste will be stored, treated, and/or disposed of at the facility. 
For non-listed hazardous wastes: For each characteristic or toxic contaminant entened in column A, select the code(s) from the list of process codes contained in Item II I to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" in the extreme right box of Item IV-D(1 ); and (3) Enter in the space provided on page 4, the line number and the additional code(s). 

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form. 
NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by more than one EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous Was~e Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. . 2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column D(2) on that line enter "included with above" and make no other entries on that line. 
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

EXAMPLE FOR COMPLETING ITEM IV (shown in line numbers X·T, X-2, X-3, and X-4 below)- A facility will treat and dispose of an estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated 100 of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

B. ESTIMATED ANNUAL 
QUANTITY OF WASTE 

900 

400 

100 

PAGE 2 OF 5 

2. PROCESS DESCRIPTION 
(if a code u not entered in D( I)) 

included with above 

NUE ON PAGE 3 



Continued from peqe 2. 
IYOTE· Pf'lotocoPY this,.~ l»forw compl•ting if you hav• morw than 26 wa.r~s to list Farm AarJrOIIt!d 0M8 !Yo 158 S80004 

IE"A I. D. NUM.IER (<tnt•• f•om pa1• J) f\\ \ 
•LV \ 

~ ~ pp p p p ~ ~ ~ 11 ~ itl rw1 DUP F421 D UP 
•• :::!!: 

IV DESCRIPTION OF HAZARDOUS WASTES (connnueJJ 

A. EPA C. UNIT 0. PROCESSES 
w HAZARD. B. ESTIMATED ANNUAL 01" MIEA• ----
z· !WASTE NO QUANTITY OF WASTE 

SURE 1. ,.ROCESS CODES Z. PROCESS DESCRIPTION _o 
! l•nte• cod•J 

(entrr (enter} (if a t·ud(• rs rrot 1/ntcr('rl m D( I) J ..JZ co<J•J 

1-a 11 11 i7 -------------- ·----

I ID IO IO 11 100,000 IP Is ·o ·1 rr o 3 
I --.., 

ID jo !O 12 300,000 IP ~ 0 1 T o - 1 
- --- ·--

3 ID lo lo 13 7,500 IP ~ 0 1 ~ 0 1 tr 0 4 Reacted at TA-16 (See III C.)_ 
4 'o jo jo 13 5,000 IP ~ 0 1 IT o 3 rr o 1 Lithium Hydride only -----
5 

I!> lo [o 14 2,000 IP Is o 1 

6 ID 0 !0 15 60,000 IP Is o 1 rr o 1 
Sand frOm cleanout of explosives 
burn pads. 

7 'D IO IO 16 1,000 IP Is o 1 IT 0 1 
8 D IO IO 17 1 ,500 IP Is o 1 IT 0 1 

r r I 

9 !o IO IO Ia 50,000 IP Is o 1 Mav contain other metals {D004-D011) 
10 ID IO lo lg 5.000 IP Is o 1 IT 0 1 . 

11 ID 10 1 0 500* iP Is o 1 
12 to :o 1 1 1 ,250 lp Is o 1 1T 0 1 
13 iD 0 1 2 500* p Is o 1 T 0 ~ 

I 

14 ID lo 1 6 1 ,000 lp Is o 1 T 0 ~ 
15 

END OF D DESIGNATOI 
I I I 

16 
-----

17 

18 
I I I 

19 
-, I 

20 
I 

21 
I l I 

22 
I 

23 

24 
I I I 

15 

I 16 
I -1 I 

.. 117 ~ ... . .. 
EPA Form 351~3 16-801 CONTINUE ON REVERSE 
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Cont1n1.1ed from page 2. 
26 /' NOTE· Photat:ODY tflil paiJII tJ.fotW comDI~ting if you havtl mo,.. than WBStlfS tO 1St. Form ADDrov~d OMB No. t 58·580004 

'"" 0.0. HUM .. O '"""' ffom ·~· H ,\\ 

~ ~ P ~ ~ P p 11 p ~ 11 ~ tt1 f\ ~ D U p fl11 D U P 
IV DESCRIPTION OF HAZARDOUS W t\STES (continueJ) 

1 
A. EPA . UNIT 0. PROCESSES 

t.l HAZARD. B. ESTIMATED ANNUAL ioP'ME ·-Z0 /WASTE NO QUANTITY OF" WASTE ~e~~~ I. PROCESS COOl!$ .z. PROCESS OESCRIPTION :::i z cod~) code) (enter) (t( a <'UU<',. 1101 ~ntcrrrl•11 0( I 11 ... !-a .. a: • ,. .. ------------- ·---

Solidified if treatment I IF lo lo 11 180.000 IP Is o 1 Is o 2 IT' 0 ~ h' 0 4 st-.;mrl~rds :~ rP. mP.t 
I --

... 
IF to to 12 IP Is o 1 Is o 2 rr o 3 ~ 0 4 - 5,000 

- --- ~--

3 IF to IO 13 5,000 IP Is o 1 Is o 2 tr 0 3 tr 0 4 
4 'F to lo 14 500* IP 1s o 1 IT 0 3 

----· 
5 IF lo to /5 5,000 IP Is o 1 Is o 2 tr 0 3 tr 0 4 

T 

6 IF to 0 16 500* IP s 0 1 IT 0 1 
·--

7 F to IO 17 12,500 lp Is o 1 IT 0 1 
T r I T 

8 F IO 0 18 1.000 ,P Is o 1 iT 0 1 
9 IF IO 0 19 6,000 lp Is o 1 IT 0 1 

!. 

10 IF IO 12 17 700 p Is o 1 1T 0 3 . 

11 IF IO [2 '8 700 p Is o 1 IT 0 3 

12 END OF F DESIGNATOR 
13 

I 

14 

15 
I I I 

16 
·---;-· 

17 

18 

19 
I 

20 
I I 

21 
I I I ..,.., ... _ 

23 

24 

I I r 
25 

l 26 
T I I I 

'" " 
~ .. [' .. ~. ,. 

EPA Form 351C).J 16-801 CONTINUE ON REVERSE 

PAGE 3 _b_ OF 5 
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Continued from page 2. 
NOTE:"'" this page before completing if you have more than 26 wasres to list Form Approved OMB No. 158-S80004 

OOA 0.0. NUMO.R (•ok• t>om p ... H \\ 

tM~J Mj ~9j ol )Ill oj5j1j :>1 II[\ ~ o up FTif o l! P 

IV. DF:SCR1rnuN OF HA.ZAI{DOUS WASTI~S 1
· ~~ 

A. EPA UNIT D. PROCESSES 
111 HAZARD. a. ESTIMATED ANNUAL loFMEA· 
Z cj jw. STE t•fO QUANTITY OF WASTE fe~~~ !. PROCESS CODES Z. PROCESS DESCRIPTION ::; z 1 (enter code) code) (enter) (if a code is not entered in D(I )) .. 

~ 
27 u 27 - •• 

., -,- ... 
I K 0 4 4 50,000 1 -TT ~ Reacted at TA-16 (See III C.) 

2 K 0 4 7 500* p s 0 1 T 0 ~ 

3 END OF K DESIGN~TOR 

4 

5 

6 
I 

7 
I -1 

8 
I l r 

9 
I 

10 

II 
r 1 

! 12 
i 

13 ' 
' 

I 

14 

15 
I I 1 r 

16 

17 

18 
I I 

19 

I I I 1 1 

20 
I I I I I I 

21 
I I T I 

22 
I 

23 
I I 

24 
I I r r T I 

25 

' 26 

I I I 1 r 

•• In tH 
EPA Fonn 3510-3 (6-801 CONTINUE ON REVERSE 

PAGE 3 _c_ OF 5 
(enter ''A", "B", "C", etc. behind the "3" to identifY photocopied pages) 



Conunwed from pege 2. 
h NOTE: PflotocoP't tllil ,.,_ be fort comp/1ting if you • .., morw tll•n 26 ,. -nrs to •rt F arm Approv1d OMS !1/o. '58·580004 

••• O.D. NUMU. ''""' ,.m .... " \\ 
\VJ~IH olal9 olol1lolsl1lsf)JI\ fW1 DUP fi2l DUP . 
IV DESCRJPTION OF H-A-ZARDOUS WASTEs fco11rinuM 

A. EPA c. UN I! 0. PROCESSES 
W HAZARD. B. ESTIMATED ANNUAL O,.MII! -ZC) W, STEN-0 QUANTITY OF WASTE ~ .. ~~~ L PROCII!SS CODII!S z. PROCESS DII!SCRIPTION ~ z lt1rt1 code) cod•) (ent•rJ (I( a cutle ct 11ot l'ntcrc-rlm D( I 11 ---------------

~ •• 11 " .. 
I p 0 0 1 500* p !s o 1 _T_ 0 3 

---- --.., 
- p 0 0 2 500* p s 0 1 T 0 1 - -· --- -
3 p 0 0 3 SOO* p s 0 1 T_ 0 3 

-- ---i 
4 p 0 0 4 'lOO* p s 0 l T 0 ~ ---

pi 0 

I 

5 
0 'l 'lOOit p S_01 T_ 0 ~ -----I 

6 
p 0 0 6 'lOOit p s 01 T 0 4 ------I I 

7 
p 0 0 7 1:\00it p s 0 1 T 0 ~ 

I I 

8 
p 0 0 f! 1:\00it p s n 1 T 0 ~ 

I I I 

9 
p 0 0 Q !:;()()it p ~ n 1 cT 0 4 -

I I 

10 
p 0 1 0 1:\00it p S.fi1 . 

I 

11 
p 0 1 1 ~:;nn• D ~ n 1 

I 

12 
p 0 , ? t::nnit 0 ~ n , 

13 
P ol 1 ~ ~:;nnit D ~ () 1 '1' (\ 1 

14 
p O! 1 11 ~:;nnit D ,, () 1 '1' () ~ 

15 
p () 1 1:\ 1:\00it p ~ 0 1 

16 
p (1 1 f. ~:;nn• D ·~ 0 1 '1' 0 ~ ----I I 

17 
p (1 , 7 !:\Of\ it p ~ 0 1 T 0 ~ 

18 
p (1 1 R !:;()()it p ~ 0 1 '1' 0 ~ 

I I I 

19 
p (1 ;> 0 !:\Of\ it p ~ 0 1 T 0 ~ 

T 

20 p (1 ') , 
~:;nnit D ~ (\ 1 '1' (\ 1 

21 p 0 2 2 500it p s 0 1 T04 
I I I ..,.., ·- p 0 2 1 500it p s 0 1 T 0 3 

I I 

:!3 p 0 2 4 SOOit p s 0 1 T 0 3 
I I 

24 p 0 2 6 SOOit p s 0 1 T 0 ~ 
I I 

15 
p 0 2 1 'lOOit p s 0 1 T 0 ~ 

l 26 p (1 ..., R 'lOOit .g. 
I 

~~ n 1 T_O ~ .. 11 ·-;:-

" .. ., ii " •• 
EPA Form 351~3 t&-«JI CONTINUE ON REVERSE 

PAGE 3 __ d_ OF 5 
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Conunwed from pege 2. 
NOTE: -:w·-- mit,.,_ l»fo,. ~ .... ., ·,., if you h•v. mo,. rh.n 26 -m to lilt Fomr AiJIJ'Ov•d OMS No. 158·S80004 

... O.D. NUMOOO ''"~'(nom'"'' " \\ 
rwf_,~ ~ ~ aj9j ol oj1j oj5/1J5tt:!f\ ~ o uP ~ D uP 

IV DESCRIPTION OF HAZARDOUS WASTES (co11ti~ueJ) 
I A. EPA c. UNIT 0. PROCESSES _ 

W HAZARD. B. ESTIMATED ANNUAL 0 ~" Mt:A· . -Zc) IW- STEN_O QUANTITY OF WASTE ~U~I: 1. PROCI:SS COOI!:S z. PROCESS DESCRIPTION ~ z t•n · eod•J c"o"a!r (ent•rJ (I( a cud,· tt not ~ntcrrrl m Dr 1,' 
--------- ----- - --.. 

~ 
. , 

I f c 2 g 500* TOT 1 T 1 
--- - --I , 

E 0 J 0 500* p s 0 1 T 0 1 -
--· ~-- --

3 E C 3 1 500* p s 0 1 T 0 4 T 0 3 
---

4 E C ~ 500* p s 0 1 T 0 4 T 0 3 - - ----
5 E ( 3 ~ 500* p s 0 1 T 0 3 

6 E C 3 6 500* p s 0 1 T 0 3 
----I 

7 F C : I 500* p s 0 1 T 0 3 

8 F C ':: € 500* p s 0 1 T 0 3 

9 E C ':l ~ 500* p s 0 1 T 0 3 --
10 I ( ~ c 500* p s 0 1 T 0 3 ' 

11 E C ~ 1 500* p s 0 1 T 0 3 

12 E C 4 ~ 500* p s 0 1 T 0 3 

13 f c 4 500* p s 0 1 
I I 

14 E C 4 4 500* p s 0 1 T 0 3 

1 s f c 4 1:; 500* p s 0 1 T 0 3 
I ·.--

16 f { ~ E 500* p s 0 1 T 0 3 
---

17 E ( L 'l 500* p s 0 1 T 0 3 

18 E ( ~ E 500* p s 0 1 T 0 3 
I I I 

19 E ( L ~ 500* p s 0 1 T 0 3 
I I I I I 

20 E ( 1: ( 500* p s 0 1 T 0 3 
1 r l I I I 

21 f ( 1: 500* p s 0 1 T 0 3 
I I .,., .. _ 

E C 1: ~ 500* p s 0 1 T 0 1 T 0 4 
I I I 

23 E C ~: E 500* p s 0 1 

24 E C 1: 'l 500* p s 0 1 T 0 3 
I I 

15 E { 1: E 500* p s 0 1 

116 _f ( r: c 500* ~ s 0
1 

1 TIOI~ 
In •• .. 

EPA Form J51~3 16-801 CONTINUE ON REVERSE 
PAGE 3 __ e_ OF 5 
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Cont1nlled from pege 2. 
NOTE: Ptlotat:OII'I t:hil ,.,_ t»fo,. compl•ting if you h•v• mo,. t:h.n 26 _,r.s ro list 

Form .. __ 
OMS No. 158-580004 

<•• O.D. NUMo<O """' ""m .... " \\ 
rwiNjH[ol8[9lo[oj1jo[5[1j5f}ll\ ~ DUP ~ DUP 

IY DESCRIPTION OF HAZARDOUS WASTES tconrf;r.uJ) 
A. EPA c. UNIT 0. PROCESSES _ 

W HAZARD. 8. ESTIMATED ANNUAL Ol' ME . -
Z<) jwASTEN~O QUANTITY OF WASTE ~e~~~ I. PROCESS COOIES z. PROCESS OESCRIP'TION 
~ z ll•nt•,. eod•J cod•) (ente,.} (tf a cutk ft 11ot ~rrtcrrrl m Df I~ 1 

--------------- ---•• •• .. 1: 
. ., 

I p 0 6 IO 500* Is 1 IT 3 
---- --I 

.... p 0 6 12 500* lp s 0 1 T 0 3 - - ~ 
. ~ 

3 p !O 6 3 500* p s 0 1 T 0 3 T 0 4 
----

4 p 0 6 4 500* p s 0 1 T 0 3 T 0 4 
-------

5 p 0 6 15 500* p s 0 1 T 0 4 
~-· 

6 p 0 6 6 500* p s 0 1 T 0 3 
·---·~ 

I 

7 p 0 6 7 500* p s 0 1 T 0 3 

8 p 0 6 8 500* p s 0 1 T 0 3 
I 

9 p 0 6 9 500* p s 0 1 T 0 3 T 0 4 " 

10 p 0 7 !O 500* p s 0 1 T 0 3 . 

11 p 0 7 1 500* p s 0 1 T 0 3 T 0 4 
T 

12 p 0 7 2 500* p s 0 1 T 0 3 

13 p 0 7 3 500* p s 0 1 T 0 1 T 0 4 

14 p 0 7 4 500* p s 0 1 T 0 1 

15 p 0 7 5 500* p s 0 1 T 0 3 

16 p 0 7 6 500* IP s 0 1 T 0 1 T 0 4 
---

17 p 0 7 7 500* IP s 0 1 T 0 3 T 0 4 

18 p 
! 0 7 8 500* IP s 0 1 T 0 1 

r I I I I I I 

19 p I o 8 1 500* IP s 0 1 T 0 4 
I I I 

20 p 0 8 2 500* IP s 0 1 T 0 3 
I I I I I 

21 p 0 8 4 500* IP s 0 1 T 0 3 

22 p 0 8 5 500* p s 0 1 T 0 3 : 

I 

23 p 0 8 7 500* !p s 0 1 

24 p 0 8 8 500* !p s 0 1 T 0 3 
I 

25 p 0 8 9 500* IP s 0 1 T 0 3 
26 p 0 9 _2 500* ~ Is o '1 

I I 

lJ ru .. .. 
EPA Fonn 3510.3 16-a)l CONTINUE ON REVERSE 

PAGE 3 _f_ OF 5 
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Cont1nwed from~ 2. 
NOTE· l'hot«OIJ'I tflil ,.,.t»forw comoleting if you h•~ morw tiiM 26 wum to list 

<•• •. D. NUMO<O {'"k' (rom, ... " \\ 

[w1 ~ ~ q ~ ~ oj1j ~ ~ 1j .~~~ 1\_ ~ D U P ~ D U P 

IV DESCRIPTION OF HAZARDOUS WASTES fconrirrueJJ 
A. EPA c. UNIT 0. PROCESSES __ 

W HAZARD. B. ESTIMATED ANNUAL OP"MIE•· -
Zcj ~w·. STENO QUANTITY OF WASTE ~U~IE 1. PROCESS CODIES Z. PROCESS OIESCRI .. TION 
~Z 1 t•n rl c~'d!) (ent~r) (t{ a cud(' n not ~rrtcrrrlm Dll11 ------------- . ·-

a: n ii .. ..... u 

~ I f c ~ - 500* s' o' 1 -T, 3 
. - --

., 
f c ~ ~ 500* f s 0 1 T 0 3 -

--- --- -

3 E ( q 5 500* F s 0 1 T 0 3 
----

4 E C ~ E 500* p s 0 1 T 0 3 T 0 4 
---

5 F C ~ 'I 500* p s 0 1 T 0 3 
I 

6 ~ c ~ E 500* p s 0 1 T 0 1 
------I 

7 E ( q q 500* F s 0 1 T 0 1 
I I 

8 E c 500* F s 0 1 T 0 3 
I I I 

9 f c ~ 500* F s 0 1 T 0 3 . 
I 

10 E c ~ 500* p s 0 1 T 0 3 . 
I 

11 E c ~ 500* p s 0 1 T 0 1 
I 

12 E c 5 500* p s 0 1 

13 E 1 c 6 500* p s 0 1 T 0 1 
I 

14 E 1 c 7 500* p s 0 1 T 0 4 
I 

15 f c 8 500* p s 0 1 T 0 3 
I I r 

16 E c ~ 500* p s 0 1 T 0 3 
·---· I 

17 E 1 c 500* p s 0 1 T 0 3 

18 E 1 1 500* p s 0 1 T 0 3 
I I 

19 E 1 2 500* p s 0 1 T 0 3 T 0 4 
I 

20 E 1 500* p s 0 1 
I 

21 f 1 L 500* p s 0 1 
I I 

22 E 1 t 500* p s 0 1 
r 1 T 

23 E 1 6 500* p s 0 1 T 0 3 

24 E 1 E 500* p s 0 1 T 0 3 
I T r r 

25 E 1 q 500* p s 0 1 

( 26 f 2 c 500* ~ s 0 1 
I T 

. II . .. .. .. Ia: • .. 
EPA Form 351G-3 16-801 CONTINUE ON REVERSE 
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Conunllld from P191 2. 
NOTE: Pfrorocapy rltil ,.,_ befo,. if YOII h•v. mo,. rltM 26 WUI"H to lilt Fom1 AAA. ••v OMB No. 158-580004 

"" o.o. •u•••• ''"'" ,.~ "" " \\ tM ~I HI o!BI9I ol ol1 r of 511l5if!\ W1, D up ~- D up 
IV DESCRIPTION OF HAZARDOUSWASTI:S (Ct."'"ri"u"·i) 

A. EPA ~~ .. UNIT 0. PROCESSES 
W HAZARD. El. ESTIMATED ANNUAL I" MEA· -Z<) !WASTE NO QUANTITY OP' WASTE ~~~~~ 1. PROCESS COOKS Z. PROCt:SS DESCRIPTION ::i z (<'"t•r cod• I cod•) (enter) (1f a <"u<i<- IJ not ~ntcrerl'" Or 11; --------- ----· ~ --..- ~ _!] ., . 

I p 1 2 1 500* p 1 T 
.. ---, p 1 2 2 500* p s 0 1 T 0 4 -

---- --- -· 

3 p 1 2 3 500* p s 0 1 T 0 3 
---

4 END OF P DESIGNATOR 
----

5 
I 

6 
·---I 

7 
I 

8 
I I I 

9 ~ 

10 
; 

11 
I 

12 

13 

14 
I 

15 

16 
---I I I 

17 

18 
I I I I I I I 

19 
T 

20 

21 
I I 

21 

23 

24 
I I I I 

~s 

l ~6 I 

.. " ..- 7."' H 17 ... .. 
EPA Fonn 351~3 16-«ll CONTINUE ON REVERSE 
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(ent<.r "A", "8 ", "C", ~tc. behind tile "3" to idflnti(:V phutocopoed PO/Ifl•l 



Cont1nwed from peg. 2. 
NOTE: ""Ot«OI''I fhil ,.,_ MfOfll ~w .. ,. .. , if you hav11 mortl r/11111 26 wum to list Form Approv11d OMS No. t 58·S80004 

&,.A I.D. NUM.&R (f"tf' ('om PGif 1) \ \ \ )A OP'P'ICIAI. JS& ONI.Y \_ 

IW1~1H o 8jgjQ_lol1lol5l1l5itll\ \ \~. DUP ·~- DUP 

IV DESCRIPTION OF HAZARDOUS WASTES (CollrinueJ) 
A. EPA c. UNIT 0. PROCESSES _ 

W HAZARD. B. ESTIMATED ANNUAL OP'MI: . -
z 0· jwASTENO QUANTITY OF WASTE ~~U~E I. ,.ACCESS CODES Z. PROCESS OESCAII"TION 
~ z tent•r cod•J co"a~) (ent~r) (d a c·u~r_'__"nt ~rrtcr('~~~-· ___ _ 

_ n ~ •• ·u --

J u 0 0 1 500* p Is 0 1 I T 0 3 
~-+~~~~------~~----~~~~~~~~.-.4-.-.4---------·---------------- --

..., 
U002 1000 p 

1 S01!T01 
~-+~::.t-.:::+=-r------~=~----~..!4---f!:~~~~Lt-....-.4-.-.4------------------------ . ·-

~3~u~o~~03~----~5~00* ____ +4~P~S~~01~T~~o~~~~~~-----------------------
4 U 0 0 4 500* P S 0 1 T 0 3 

1----+-+--+-+-+----------------+---i--+-+-.--....-+--rl---.-:.....r-r-.,...--j--..~--+--------------------- -------

5 u 0 0 5 500* p s 0 1 

6 u 0 0 6 500* p S 0 1 T 0 4 ---
I 

7 u 0 0 1 500* p s 0 1 T 0 3 
I I 

8 u 0 0 8 500* p s 0 1 T 0 3 T 0 4 
I I I 

9 u 0 0 9 500* p s 0 1 T 0 3 

1 0 U 0 1 0 500* P S 0 1 T 0 3 
I 

1 I U 0 1 1 500* P S 0 1 T 0 3 
I 

I 2 U 0 1 2 500* P S 0 1 T 0 3 

13 U 0 1 4 500* P S 0 1 T 0 3 
I 

14 U 0 1 5 500* P S 0 1 T 0 3 

IS U
1 

0 1 6 500* P S 0 1 T 0
1

3 
I T I 

16 U 0 1 7 500* P S 0 1 T 0 3 
l----+-+~+-~--------------~-+~.-....-~---.-~--~----4----------------------------

17 u c 1 8 500* p S 0 1 T 0 3 

18 u c 1 9 500* p S 0 1 T 0 3 

19 u c 2 0 500* p S 0 1 T 0 3 T 0 4 
T 1 

20 u c 2 1 500* p S 0 1 T 0 3 

21 u c 2 2 500* P S 0 1 T 0 3 
I I 

2:2 u c 2 3 500* P S 0 1 T 0 3 T 0 4 
I I I 

:23 u c 2 4 500* p S 0 1 T 0 3 

24 U C 2 5 500* P S 0 1 T 0 3 
f T I I I 

15 U C 2 6 500* P S 0 1 T 0 3 
.--T-r,-~r---------------~~-+-..-r.-.~.-.-~-.-r----------------------------

:26 u 0 2 7 500* ~ I s . 0 1 I T I 0 . 3 
- " a u I z: •• 

EPA Form 351().3 16-801 CONTINUE ON REVERSE 
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, U 0 2 , 9 500* P S 0 1 T 0 3 
~-+~4-+-~--------------~~-+~~~~~~~~~4----------------------- --

3 U 0 3 0 500* P S 0 1 T 0 3 
~-+~4-+-~--------------~-+-+~~~~~~~~~4----------------------------

4 U 0 3 1 500* P S 0 1 T 0 3 
~-+~~+-~--------------+-~-+~--~~~~~~~-~------------------------------

5 U 0 3 • 2 500* P S 0 1 T 0 1 

r-6-ru~~03+-r3 _______ 5o_o_•-----~-P~_s,o~1~T~~o~4+.-.~~~-------------------------
7 U 0 3 4 500* P S 0 1 T 0 3 

8 U 0 3 5 500* P S 0 1 T 0 3 
r r 

9 U 0 3 6 500* P S 0 1 T 0 3 :. 

1 O U 0 3 1 500* P S 0 1 T 0 3 

1 1 U 0 _3 8 500* P S 0 1 T 0 3 
r 

12 U _Q 3 9 500* P S 0 1 T 0 3 

13 U 0 4 1 500* P S 0 1 T 0 3 

14 U 0 4 2 500* P S 0 1 T 0 3 T 0 4 

15 
U 0 4 3 500* P S 0 1 T 0 3 T 0 4 

16 U 0 4 _ 4 1 000 P S 0 1 T 0 3 
~-+~~+-r---------------~-+~~~~~~r~-r4-~~------------------------------

1 7 U 0 4 -~ 500* P S 0 1 T 0 3 T 0 4 

18 u 0 4 6 500* p S 0 1 T 0 3 
r . r r r 1 r 

19 u 0 4 1 500* p S 0 1 T 0 3 

20 u 0 4 8 500* p S 0 1 T 0 3 
r 

21 u 0 4 9 500* p S 0 1 T 0 3 
I l I I 

22 u 0 5 0 500* p S 0 1 T 0 3 
I 

23 u 0 5 1 500* p S 0 1 T 0 3 
l l 

24 _U 0 _5 2 500* P S 0 1 T 0 3 
l l 

15 u 0 5 3 500* p S 0 1 T 0 3 

16 u 0 'i 'i 500* ~ o 1 T
1

o -:t 
II .. .. " . 

EPA Form 351~3 1...01 CONTINUE ON REVERSE 
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Continued from P191 2. 
NOTE: ,.,ot«DP'I tlli$ ,_ t.fo,. complt~ting if y011 h•Vtl mo,. tiiMJ 26 _,.. to lilt. r:otm OMS No. I 58·SIJtJ004 

••• •-D NUM .. O ""'""ompqo" \\ 
W1 ~ ~ ~ al ~ ~ ol1l ~ ~ 1! ij!l\ ~ o uP Ft21 D uP 

1.'{_ DESCRIPTI~ OF-H-AZARDOUS WASTES fco,tinue.Jj_ 
A. E .. A e. UNIT 0. PROCESSES 

W HAZARD. B. ESTIMATED ANNUAL OI'MIEA· -
Zc) w, STEN-0 QUANTITY OP" WASTE ~~~~~ I. I'AOCIESS COOliES 2. PROCESS DII:SCRII'TION 
~ z t•n• rJ cod•) (rnt•rl l•f a <"U<l<" """t 1nt~rrt1.n Df/,' ----·------ ----- - --....- , . 
I u 0 5 6 500* ~ s' 1 T 0 ., 

..J ---- - ---
I ., u 0 5 1 500* p s 0 1 T 0 ., - ..J 

--- --- -

3 u 0 5, a 500* p s 0 T 0 ""] .... ----

4 u 0 5 q 500* p s 0 1i T 0 1 .... ----

5 u 0 6 0 500* F s 0 T 0 

6 u c 6 1 500* I s 0 T 0"' 
~ ---

I 

7 u c E ~ 500* I s 0 T 0 -:: 
~ 

8 u 0 6 -:: 500* F s 0 T 0 3 
I 

9 u 0 6 ~ 500* F s 0 T 0 _. 
~ 

10 l ( 6 6 500* F s 0 T 0 _. . 

11 u c 6 7 500* p s 0 1 T 0 3 

12 u c 6 a 500* p s 0 1 T 0 ., 

13 u c 6 q 500* p s 0 T 0 ":l 

I 

14 u 0 1 0 500* p s 0 T 0 ":l 

15 u 0 7 11 500* p s 0 1 T 0 J 
I 

16 u c 1 " 500* F s 0 1 T 0 ":l ---
17 u c 1 ~ 500* F s 0 1 T 0 3 

18 u c 1 ~ 500* F s 0 1 T 0 1 
I I I I I I I 

19 u c 1 c: 500* F s 0 1 

I I I 

20 u c 7 E 500* F s 0 T 0 ""l 

I I I I I 

21 (J c 1 ~ 500* F s 0 1 T 0 ., 
I I I 

22 u c 'l f 500* p s 0 T 0 ":! 
I 

23 u c 'l c 500* F s 0 1 T 0 ., 
I 

24 u c a ( 500* p s 0 1 T 0 ":! 
I 

25 u c a 500* F S_Q_ 1 T 0 ., 

26 u c a ., 
'500* ~ ~ 0 T

1 
0

1 

""] .. ., " - , . .. ,. 17•!1_ 

EPA fOIITI 3510.3 16--«JI CONTINUE ON REVERSE 
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Cont1nwed from pege 2. 
NOTE: ... ·v·--· tllil ,.,_ t.fo,. completing if you heve mo,. tllen 26 _,nrs to lilt. Form Approvttd OMS No. 158·580004 

&•A O.D NUNOOO On~' (n>N .... " \\ 

lw1_1! )I ~~9 ojoj1joj5j 1l5lj(l\_ ~. DUP ~ DUP 

IV DESCRIPTII)I\IOF HAZARDOUS WASTI:S (conrinueJ) 
A. EPA ~~i UNIT 0 PROCESSES 

W HAZARD. 8. ESTIMATED ANNUAL I" MEA· -
Zc) IW- STEN-0 QUANTITY OP" WASTE ~ .. ~~~ I. P'ROCESS CODES z. PROCESS CESCRII"TION 
~ z I t•" r} cod•) (ent~r) (if a ,·udt.• 11 110/ ~ntt!rrrt m Dt /11 

~ 
-17- .. > --,; ---·-------·--· ---

I u 0 8 3 500* ;T 1 T 0 3 
--- --I , u 0 8 4 500* p s 0 1 T 0 3 - --- ·- ·-. --

3 u~o 8 5 500* p s 0 1 T 0 3 
-----

4 u' o 8 6 500* p s 0 1 T 0 3 
----

5 u 0 8 1 500* p s 0 1 T 0 3 

6 u 0 8 8 500* p s 0 1 T 0 3 
----

I 

7 u 0 8 9 500* p s 0 1 T 0 3 

8 u 0 9 0 500* p s 0 1 T 0 3 
I 

9 u 0 9 1 500* p s 0 1 T 0 3 ~ 

10 u 0 9 2 500* p s 0 1 T 0 4 -

11 u 0 9 1 500* p s 0 1 T 0 3 .J 

12 u 0 9 4 500* p s 0 1 T 0 3 

13 u 0 9 5 500* p s 0 1 T 0 3 
I 

14 u 0 9 6 500* p s 0 1 T 0 3 

15 u 0 9 1 500* p s 0 1 T 0 3 
I 

16 u 0 9 8 500* p s 0 1 T 0 3 ---
17 u 0 9 9 500* p s 0 1 T 0 3 

18 u 1 0 1 500* p s 0 1 T 0 3 
T T T I I 

19 u 1 0 2 500* p s 0 1 T 0 3 
T I I I 

20 u 1 0 3 500* p s 0 1 T 0 3 
·r 1 I I I 

21 u 1 0 5 500* p s 0 1 T 0 3 
I I .,., 

u 1 0 6 500* p 
... _ 

s 0 1 T 0 3 

23 u 1 0 1 500* p s 0 1 T 0 3 

24 u 1 0 8 500* p s 0 1 T 0 3 
I 

:!5 u 1 0 9 500* p s 0 1 T 0 3 

l :!6 u 1 1 0 500* ~ s 0 1 T
1

0
1

1 
ll --,--,- •• if .. ri7 •• - .. 

EPA Form 3510.3 16-801 CONTINUE ON REVERSE 
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Continwed from Pill 2. 
NOTE: tllil ,.,. t.foN if I'CIII ~ mo,. rhMI 26 -• to lilt Form OMS No. t 58-S80004 

o•AO.D.NUMOON(h ....... _J) \\ 

twt~IMIOIBI9I0 1 o 111 o 1 5 1115mf\ IWt~~ DUP m D~P 
IV DESCRJruurt OF HAZARDOUS WASTES (co11ti11utJJ 

A. EPA c. u ... ".l!. D. PROCESSES 
W HAZA D. B. EITIMATIED ANNUAL OP"M 
Zc:i ~· a•~O QUANTITY OP' WAITE re~~r~ 1. PROCESS COOIES Z. PROCESS DIESCRII'TION :::; z I (ertter code) code) (enter) (if a •·ude ia "ot ent"r"d in D( 11.1 

----

~ •• 
1 u 1 1 1 500 .. [S'UI1 T'0'3 

··-
IT o'4 ., IU 1 12 500* IP Is IT 0 3 -

·--- . --

3 10 1 1 !3 500* iP s 0 1 T 0 3 T 0 4 

4 u 1 4 500* IP s 0 1 T 0 3 

5 u 1 1 5 500* IP s 0 1 T 0 3 T 0 4 

6 u 1 1 6 500* IP s 0 1 T 0 3 

7 u 1 1 7 500* IP S
1

0 1 T 0 3 T 0 4 
I I 

8 u 1 1 8 500* IP s 0 1 T 0 3 T 0 4 
I I 

9 u 1 1 9 500* IP s 0 1 T 0 3 -
I 

10 u 1 2 0 500* IP s 0 1 T 0 3 
I I 

11 u 1 2 1 500* p s 0 1 
I 

12 u 1 2 2 500* p s 0 1 T 0 3 

13 u 1 2 3 500* p s 0 1 
I 

14 u 1 2 4 500* p s 0 1 T 0 3 

IS u 1 2 5 500* p s 0 1 T 0 3 

16 u 1 2 6 500* p s 0 1 T 0 3 

17 u 1 2 7 500* p s 0 1 T 0 3 

18 u 1 2 8 500* p s 0 1 T 0 3 
I I I 

19 u 1 2 9 500* p s 0 1 T 0 3 
I 

20 u 1 3 ..1 0 500* p s 0 1 T 0 3 
I -1 I I I I 

21 u 1 1 ..1 1 500* p s 0 1 T 0 3 
I I 

u 1 ') 2 p 22 ..1 500* s 0 1 T 0 3 
I I 

23 {j 1 1 ..1 1 ..1 500* p s 0 1 T 0 3 T 0 4 

24 l 1 ') ~ 10,000 p s 0 1 T 0 1 ..1 

I I 

2S l 1 3 5 500* p s 0 1 T 0 4 T 0 3 

I 26 l 1 3 6 500* p ·' 1 I I I I 

. .1 • r.:- •• i •• .. -.. ; - .•. 
EPA Form 351~3 t.._,l \OUNiiNU£ ON REVERSE 
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Cont•nwed from pege 2. 
NOTE: PhottxoPY rflil ,.,_ t»fort ~ .. ,. if y011 h•~ mort rfiMI 26 wum to list. Form Approv"' OMB No. 158-580004 

••• LO. Hu•o .. ("k' l>o• .... " \\\ 

twi[H[oiB[9[oJ~II~I51115itl[\ ~t. DUP 1}1louP \ 
~_DESCRIPTION OF HA7AR()()LJS WASTES (conrinueJ) 

A EPA c. UNIT 0. PROCESSES 
W HAZARD. B. ESTIMATED ANNUAL OP'ME ---Zcj jw STENO QUANTITY 011' WASTE ~.~~~ I. JOROCESS CODES Z. PROCESS OESCRI,.TION :;j z 1 code} co<U) ten/llr) (I( a cud•· "root entcrrt1 '" D11, • 

17 20 " 
,. -------- -·--- - --u 

~ I u 1 13 7 500* Is' :-r 1 T 0 3 
-- - ---

.., 
IU 3 IB 500* p s 0 1 T 0 3 -

--- .. 

3 u 1 3 19 500* p s 0 1 T 0 3 
----

4 u 1 4 0 500* p s 0 l T 0 3 
----

5 u 1 4 1 500* p s 0 1 T 0 3 

6 u 1 4 2 500* p s 0 1 T 0 3 
------r r 

7 u 1 4 3 500* p s 0 1 T 0 3 
T I I 

8 u 1 4 4 500* p s 0 1 
I I I 

9 u 1 4 5 500* p s 0 1 ~ 

I I 

10 u 1 4 6 500* p s 0 1 . 
I 

11 u 1 4 7 500* p s 0 1 T 0 3 
I 

12 u 1 4 8 500* p s 0 1 T 0 3 

13 u 1 4 9 500* p s 0 1 T 0 3 
T T 

14 u 1_2 0 500* p s 0 1 T 0 3 
T T 

15 u 1 5 1 500* p s 0 1 
T T 

16 u 1 5 2 500* p s 0 1 T 0 3 
I ---

17 u 1 5 3 500* p s 0 1 T 0 3 

18 u 1 5 4 500* p s 0 1 T 0 3 
I I I 

19 u 1 5 5 500* p s 0 1 T 0 3 

20 u 1 5 6 500* p s 0 1 T 0 3 

21 u 1 5 7 1000 p s 0 1 T 0 3 
I I I 

2:2 u 1 5 8 500* p s 0 1 T 0 3 
r r I 

13 u 1 .2 _9 1000 p s 0 1 T 0 3 
I 

24 u 1 6 0 500* p s 0 1 T 0 3 T 0 4 
r r I I 

15 u 1 _6 1 500* p s 0 1 T 0 3 
l16 u 1 6 2 500* ~ s 0 1 T

1

0 ~ . Jl .. " •• 11 .. .. 
EPA Form 3510.3 16-801 CONTINUE ON REVERSE 

PAGE 3 _n_oF 5 
(enter "A", "8", "C", etc. behind till! "3"to itlen/1(':1 plwtocopied Pal/till 



Cont1nwed from pege 2. 
NOTE: Phot«OP'I tltil ,.,_!»fort compl1ting i you ,., mort "' h t/1 26 /' _,nrs to 11t Fom1 Approvttd OMS No. 158-S80004 

••••• 0. NUMO .. ''"-'"""''"''" ~ 
\V1NjMjojajgtojoj1joj5j1j5'EfT\ Wf DUP l}2l DUP 
JV DESCRIPTI IN OF-HAZARIX)iJSWASTES (conrinueJJ 

A. EPA c. uNI! 0 PROCESSES __ 
W HAZARD. B. ESTIMATED ANNUAL OI"MI: -Z 0 'w, STE NO, QUANTITY OP' WASTE ~u~E 1. ,.ROC£55 C00£5 Z. PROCE:55 OI:SCRI,.TION :::i z (enter code)' :'a~!) (enter) (1( a nJ,J<- It 1101 ~nlcrrrl 1n Di I, • 

-------------- ---

~ 
n 

I u 6 3 500* s 1 T 0 3 
---- - -~ 

I ., u 6 4 500* p s 0 1 T 0 3 -
--~- --- -

3 u 6 5 500* p s 0 1 T 0 3 
---

4 u 1 6 6 500* p s 0 1 T 0 3 
-------

5 u 1 6 7 500* p s 0 1 T 0 3 

6 u 1 6 !a 500* p s 0 1 T 0 3 
·----I 

7 u 1 6 9 500* p s 0 1 T 0 3 

8 u 1 7 0 500* p s 0 1 T 0 3 
9 u 1 7 1 500* p s 0 1 T 0 3 ~ 

10 u 1 7 2 500* p s 0 1 T 0 3 . 

11 u 1 7 3 500* p s 0 1 T 0 3 
12 u 1 7 4 500* p s 0 1 T 0 3 

13 u 1 7 6 500* p s 0 1 T 0 3 
I 

14 u 1 7 7 500* p s 0 1 T 0 3 
15 U· 1 7 8 500* p s 0 1 T 0 3 

I 

16 u 1 7 9 500* p s 0 1 T 0 3 
----

17 u 1 8 0 500* p s 0 1 T 0 3 

18 u 1 8 1 500* p s 0 1 T 9 3 
I I I I I I 

19 u 8 2 500* p s 0 1 T 0 3 
I I I 

20 u 1 8 3 500* p s 0 1 T 0 3 
I I I I I 

21 u 1 8 4 500* p s 0 1 T 0 3 
I I 

22 u 1 8 5 500* p s 0 1 T 0 3 
I 

~3 u 1 8 6 500* p s 0 1 T 0 3 
24 U! 1 8 7 500* P! s 0 1 T 0 3 

I 

~s u 1 8 8 500* p s 0 1 T 0 3 
I :6 u 1 8 9 500* +.-- s 0 J T

1

0
1

4 !T 0 '=t .. .. 
EPA Form 3510.3 1._.,1 CONTINUE ON REVERSE 
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llPA 1.o. NuMall" (eflter from p~e 11 \ \ \ IR OI"I"IC IL usll ON&..Y \., 

twfNjH[ol8[9 ojo[1[0[5[1[~F)1~ \ \fWJ DUP F}1f DUP 

IV DESCRIPTION OF HAZARDOUS WASTES fconti1r~eJ) ·---
A. E .. A c. UNIT 0. PROCES::u:.:o 

W HAZARD. B. ESTIMATED ANNUAL OI"MilA· -
Zc) /W STEN-0 QUANTITY OP' WASTE ~U~E I. PROCIESS CODES Z. PROCESS OllSCRI"TION 
~ z 1 (en rJ c'tod:J (enter) (I( a ~~~-~1ot tnterr~n D1 '~_· _______ _ 

I u 9 !~ 500* .. ~ 1 " 3 
~-+~~~--------------1-r4-+~~-,-,~ro~.-~------------------------- - --

p S 0 1 T 0 3 ., u 9 1 
l---+-+--+-+-t---------HH-+--.-.--+---r--r-t-.--..-l""--T-.--+-----------------

500* 

3 U 1 9 2 500* P S 0 1 T 0 3 
~-+-+-4-+-~-------~-+~~~~--r-t-~~~~~----------------------

4 U 1 • 9 3 500* P S 0 1 T 0 3 
~-+~4-+-~--------+-~~~~~~-+-~~~~~-------------------------·--

5 U 1 914 500* P S 0 1 T 0 3 

6 U 9 6 500* P S 0 1 T 0 3 

7 U 1 9 1 500* P S 0 1 T 0 3 

8 U 2 0 0 500* P S 0 1 T 0 3 
T -T T r 

9 U 2 0 1 500* P S 0 1 T 0 3 

10 U 2 0 1 2 500* P S 0 1 T 0 3 
T 

11 U 2 0 3 500* P S 0 1 T 0 3 
r 

1 2 u 2 0 4 500* p s 0 1 

!3 U 2 0 5 500* P S 0 1 T 0 4 

14 U 2 0 6 500* P S 0 1 T 0 3 

15 U 2 0 7 500* P S 0 1 T 0 3 

16 U . 2 ' 0 8 500* P S 0 1 T 0 3 
~-+-+~+-r---------------~-+-+-.-.-+---r-~r~l-r~.-..-l-------------------------

1 7 U 2 0 9 500* P S 0 1 T 0 3 

18 U · 2 1 0 500* P S 0 1 T 0 3 
·r I I I I I I I 

I 9 U 12 1 1 500* P S 0 1 T 0 3 
I 

20 U! 2 1 2 500* P S 0 1 T 0 3 

21 U I 2 1 3 500* P S 0 1 T 0 3 T 0 4 
r r 

22 U 2 1 4 500* P S 0 1 T 0 3 

23 u 2 1 5 500* p s 0 1 

24 u 2 1 6 500* p s 0 1 
I 

~s u 2 1 1 500* p S 0 1 T 0 4 
~6 u 2 1 8 5oo• 

U UL11 "" .. ., ... •• 
EPA Form 3510.3 16-801 CONTINUE ON REVERSE 
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Cont1nwed from ~ 2. 
NOTE: Pflotat:OIJ~ thil ,.,_ t»fo,.. if ~ou h•~ mo,.. th.n 26 -tlrf to list Form ApQTOV~ OMS No. t 58-S80004 

•• AOD. NUM··· , ..... ,~~ ,. .. H \\ 

t\t1N/Hiol8/9 olol1lol5l1l51ill\ ~ DUP fT2i DUP 

IV DESCRIPTION OF HAZARDOUS WASTES fcollrillueJ) 
A. EPA c. UNIT 0 PROCESSES -· 

W HAZARD. B. ESTIMATED ANNUAL 0 " Mt:A· -
Zc) IW· STENO QUANTITY OF WASTE ~~~~IE I. PROCESS CODES z. PROCESS DESCRIPTION :i z f•"t~r eodeJ cod;[ tenter) (if a cuLl,• tt r1ot ~ntcr<'rl ln Dt r 1 J 

-·-·------- ----· ---
~ 

17. ;-

I u 2 119 500* p Is 1 T 3 
--- - --

, 
u 2 2 !O 1000 p s 0 1 T 0 3 -

---· ----. ·-

3 u 2 2 1 500* p s 0 1 T 0 3 
--

4 u 2 2 2 500* p s 0 1 T 0 3 
----

5 u 2 2 3 1000 p s 0 1 T 0 3 

6 u 2 2 5 500* p s 0 1 
T 

7 u 2 2 6 1500 p s 0 1 T 0 3 
I T 

8 u 2 2 7 500* p s 0 1 T 0 3 
I I T 

9 u 2 2 8 2000 p s 0 1 T 0 3 ~ 

I 

10 u 2 3 0 500* p s 0 1 T 0 3 . 
I 

11 u 2 3 1 500* p s 0 1 T 0 3 
I 

12 u 2 3 2 500* p s 0 1 T 0 3 

13 u 2 3 3 500* p s 0 1 T 0 3 
-T T 

14 u 2 3 4 500* p s 0 1 T 0 4 
r I 

15 u 2 3 5 500* p s 0 1 T 0 3 
T 

16 u 12 3 !6 500* p s 0 1 T 0 3 ---

17 u 2 3 7 500* p s 0 1 T 0 3 

18 u 12 3 8 500* p s 0 1 T 0 3 

19 u 12 3 9 1000 p s 0 1 T 0 3 
T T 

20 u 12 4 0 500* p s 0 1 T 0 3 
T I I T 

21 u 12 4 2 500* p s 0 1 T 0 3 
I I 

22 u 2 4_ _3 500* p s 0 1 T 0 3 
T I T 

:!3 u 2 4 4 500* p s 0 1 T 0 3 
I 

24 u 2 4 6 500* p Is o 1 
I I I I I 

25 u 2 4 7 500* p s 0 1 T 0 1 

I 26 END OF U DESIGNATOR 
I 

. II ~ . .. .. "'" 
. .. 

EPA Form 3510.3 16-801 CONTINUE ON REVERSE 
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\ II 

*All entries with an asterisk in column IV B on page 3 are generated in small volumes only. 
If a new process or activity will cause more than the stated volume to be stored, treated, 
or disposed, a revised Part A will be submitted. 

If t11e facility owner <S also the facility operator as l<sted in Sect1on VIII on Form 1, "Generallnformanon". plac~ Jn "X" 1n rhe box to rne 
SkiP tO s~ct<On I X below. 

B. If the facli<ty owner <s not the facil<ty operdtPr as l1sted ,n Sect<on VIII on Form 1, complete rhe follow<ng items: 

United States Department of Energy 

I certdy unJer penalty of law that I have personally exammed and am familiar with the informacion submirceu in th1s and all acr:;cn.:,, 
cJocumems. and that based 011 my inquiry of those individuals immediatt!ly responsible for obtaining the information. I oelieve th:Jt :!11! 
su1Jm1tted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false informar:on. 
including the possibility of fine and imprisonment. 

8. SIGNATURE C OATE SI~NLO 

Harold Valencia 

I certify under penalty of law that I have personally examined and am familiar With the information suiJmitterl in this and Jil .. r: .• d~···! 
uocumencs. and that based on my inquiry of those individuals immediately responsible for obtaining the infnrm.1tion. loel,c•·t• rn 1: :"" 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for suhmitting false inform.W.''' 
··Jc!ucting the poss1hility of fmc and imprisonment. 

Siegfried S. Hecker 
Director 
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The following dra\llings are att:Ici1ed to tile revised P:1rt A d:1ted 10/31/84 

ENG-R 5277 Si1eets 2 & 5 - "S" Site si10wing location of burn pits area - also relationship 
of "S" Site to rest of Lab. :.A-40 & iA-14 loc:1tlons \..ri1ere Jj[ waste may i.Je destroyed. 

TA-16 - Structure Location Plan - Structural designation of pressure vessels (401, 406) and 
burn pads (387, 388, 399). 

ENG-C-27630 - Pressure Vessel (406) 

E~G-C-25937 - Pressure Vessel (401) 

ENG-C-5849 - Burn Pads (387, 388, 389) 

LA-RV-1-13 .1 and LA-RV-P-·9 - Batch ~:aste Treatment SysteiTl at TA-50-1. 

Area L Chemical Storage Facility, IA-54. 

Area L Chemical Storage Facility, shed. 

ENC:-R-5277 Shed 10 - TA-15 and TA-36 - firing points wi1ere HE waste may be destroyed. 

EHG-R-5277 Sheet 11 - L\-39 firing points where HE waste may be destroyed. 

ENG-R-5277 Sheet 5 - TA-14 and L\-40 firing points wi1ere I:E waste may be destroyed. 

l. The following drawings are att:Icited to the revised Part A dated 7/26/34: 

Figure l - Technical Area Location Plan 

Figure 4 - TA-50 Structure Location Plan si1oHing locc.:c_ion of the Batch Haste 
Treatment Facility in Building 1 and ti~ c~ntrolled air incinerator 
in Building 3 7. 

Figure 5 - TA-54 Structure Location Plan siloHing Area L. 

2. The following drawings are attac:1ed to L1e revised Part A d:1ted April 1, l<J85: 

TDF (Fig. 4-3 of Part B) 

TDF (Fi~. 4-4 of Part B) 

TA-54 Area L Storage Area (2 dr:1win~s) 

3. The following drawings and pi10to~rapi:s :1re :1ttac:1ed to t:1e revised Part A dated 3/19/86: 

TA-54 Area L Storage Area Drawings, Revised July 25, 1S85 (2 drawings) 

Photograpi1s: 

TA-3, SM-40 - Temporary chemical waste storage 

TA-3, SM-102 - South Side, LiH room 

TA-9-39 (2 photographs) - Structure and bilingual sign for storage 

TA-14-23 - Building with bilingu:1l sign 

'------------·-------~~----:-:-----··--·. EPA ro,mJ51!kJ i6·uOl p;,Gc 5 0F 5 
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3. (cont'd.) 

TA-14-23 and 35 - Building 23 1~ith firin3 :>ad 35 

TA-15, Phennex - Firing pad 

TA-16, Area P - Area with bilin;ual sign 

TA-16-387 - Burn pad 

TA-16-~06 - Storage area (temp) 

TA-16-394 - Burn Pad 

TA-16-401 - Storage area (temp) 

TA-16-389 -Building used as control polr.t 

TA-16-399 - Burn Pad 

TA-16-388 - Burn Pad 

TA-22, TD 96-3 Tem~orary stora~e area with bilingual sign 

TA-22, TD 96 - Structure used as storage area (temp) 

TA-22, !D 24 - Structure used as storage area (temp) 

TA-36-8, Kappa 8 - Firing pad 

TA-39, AC-6 - Firing pad 

TA-39, AC-57 - Firing pad 

TA-40, DF-2 - Structure used as temporary storage area 

TA-50-1 - \.Jest side of building Hit;t BHT 

TA-50-1, Batc;t h'aste Treatment - East doors to BHT (midc..ile of photo, ia backgrounc.l) 

TA-50-37 - TDF facility (east side) 

TA-54, Area L (5 p~otographs) 

4. The following are new submittals: 

TA-16 Industrial Incinerator (location map) 

TA-16 Spronz Industrial Incinerator 

TA-50 Locations of TA-50 Chemical Haste Incinerator and Container Storage Facilities 

TA-50 Chemical Storage (Concrete Pad) 

TA-50 Safety Storage Containers (Modular Storage Buildings) 
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Safety 
Storage 
Containers 
for packaged chemicals 
and hazardous materials 

t ! -~ 
~; 

• Designed to comply .. 
with regulatory standards for storing 
hazardous materials 

• Factory-built to user requirements 
• Four model sizes 
• Readily available 
• Relocatable 

13145/SAF 
Buyline 5195 

~SAFETY 

CARL HIME & ASSOCIATES 
8220 La Mirada Road NE Suite 300 
ALBUQUERQUE, NEW MEXICO 87109 

(505) 292-3007 

~ STORAGE, INC. 
18900 Stevens Creek Blvd. 
Cupertino, CA 95014 
408/252-2750 
1-800/621-0854 Ext. 926 . 



Safety Storage chemical and hazardous material 
containers are readily available tor delivery through
out the United States. Four ditferent size models can 
be used immediately upon delivery: They are tum
key units which require a minimum of site prepa
ration. These high-quality units meet government 
standards and regulations for hazardous-materials 
storage. You can gain in many ways when you order: 

• More economical than comparable block or 
concrete structures. 

• Can be tailored to fit your requirements. 
• Avoid costly delays charaderistic of on-site 

construction. 

• Combine spill containment. security, fire pro
tection and worker safety. 

• Can be relocated on- or ott-site. 
• You pay only for the features you need. 

Safety Storage container construction 
Safety Storage containers are made ot welded 10-
and 12-gauge steel with supporting structural steel 
sections. Four models are available, the largest of 
which is the Model 22 with outside dimensions of 
22'8"x 9' x 8'7': Three doors, each with three-point 
locking systems, provide access and security, The 
500-gallon secondary spill-containment reservoir, 

the walls and the ceiling, all are covered with two 
coats of chemical-resistant epoxy. Maximum stor
age capacity is 10 tons of chemicals and hazardous 
materials (drums, boxes and cans). For example, 
thirty 55-gallon drums can be by conveniently 
accommodated. Loading can be by torkliit or by 
hand. Standard floors are llfs'' thick. epoxy-codted, 
fire-resistant plywood. 

Safety features in this carefully engineered unit 
include a spill-containment sub-floor to prevent es
cape ot hazardous liquids or solids. It is construded 
ot continuously welded 10-gauge steel which is 
epoxy coated to resist chemical attack. Blow-out 
panels are provided tor pressure relief under explo
sive conditions. A static grounding connection helps 
to proted flammable materials trom ignition by 
eledrical discharge. And fire protection is sup
plied by three water sprinkler heads with a 2" NPT 
fitting located outside the container tor sprinkler 
system hookup. 

Permanent placards and NFC 704M rating signs 
are provided tor flammable materials, corrosives, 
oxidizers, poisons and other hazardous materials 
stored within. 

·. 

Non-sparking exhaust 

Optional temperature-control system 
for temperature-sensitive chemicals. 

fan and protective alumi
num shield (shown without 
louvered cover). 

Forklift moving a Safety 
Storage chemical con
tainer to a new location. 
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Equipped to meet your needs 

Optional features are determined by your specific 
storage requirements. For example: If you are going 
to store flammable liquids, we otter a dry chemical 
system to supplement or replace the standard sprink
ler system. If you plan to store incompatible mate
rials, we can install suitable separation walls. And, it 
you require shelf space tor small containers, we can 
provide sturdy. epoxy-coated shelves of 15 W' depth. 

Corrosives? ... We otter a polypropylene spill-contain
ment reservoir liner and fiberglass floor grating 
for additional protection. Do you want to monitor 
liquid spills continuously? Another option is a liquid
level detector that can either tie into your plant 
security system or an exterior audible alarm. 

Worker safety? ... We have selected only UL-approved 
equipment for lighting and explosion-proof electri
cal wiring systems-which also meet NEC, NFPA 
and NEMA requirements. The forced ventilation sys
tem is designed to provide one air change per min
ute and is powered by a Class L Division L totally 
enclosed explosion-proof motor. The fan has non
static aluminum blades. and the ductwork is epoxy
coated steel. 

Safety Storage containers can be equipped with 
heating/cooling units to provide a moderated envi-

Spill-containment reser
voir shown below stand
ard plywood tlooring. 

ronment tor stored chemicals. Double-wall insulated 
. construction is also available. 

Emergency eye/face wash units are still other 
worker-safety options. 

How you can benefit from installing 
Safety Storage containers 

Regardless of how you equip your new Safety 
Storage chemical containers, you benefit in 
many ways: 

Spill containment. Soil and ground-water pollution 
from chemical leaks is of major concern through
out industry Your company's possibility of liability 
can be reduced by using easily monitored Safety 
Storage containers with secondary containment tor 
leaks and spills. We believe you will find them to 
be a safe. efficient solution to this potential environ
mental problem. 

Fire protection. The risk of tire and/or explosion 
is always present when storing hazardous and 
flammable materials. Safety Storage design engi
neers have incorporated suggestions and recom
mendations from tire-protection specialists across 
the country to meet or exceed design and regu
latory standards. 

Security. Accountability and security are closely 
linked. It is. essential in today's business climate to be 

A typical Model 22 plant-site 
installation. 

Standard explo
sion vent panel is 
designed to relieve 
interior pressure. 

Patent Pending. Copyright 1986. 
Satety Storage. Inc. All rights reserved. 



Safety Storage chemical and hazardous material 
containers are reacilly available for delivery through
out the United States. Four ditferent size models can 
be used immediately upon delivery: They are tum
key units which require a minimum of site prepa
ration. These high-quality units meet government 
standards and regulations for hazardous-materials 
storage. You can gain in many ways when you order: 

• More economical than comparable block or 
concrete structures. 

• Can be tailored to tit your requirements. 

• Avoid costly delays characteristic of on-site 
construction. 

• Combine spill containment. security, fire pro
tection and worker safety. 

• Can be relocated on- or oft-site. 

• You pay only for the features you need. 

Safety Storage container construction 

Safety Storage containers are made of welded 10-
and 12-gauge steel with supporting structural steel 
sections. Four models are available, the largest of 
which is the Model 22 with outside dimensions of 
22'8"x 9' x 87' Three doors, each with three-point 
locking systems, provide access and security. The 
500-gallon secondary spill-containment reservoir, 

the wails and the ceiling, all are covered with two 
coats of chemical-resistant epoxy. Maximum stor
age capacity is 10 tons of chemicals and hazardous 
materials (drums, boxes and cans). For example, 
thirty 55-gallon drums can be by conveniently 
accommodated. Loading can be by forklift or by 
hand. Standard floors are 11/a" thick, epoxy-codted, 
fire-resistant plywood. 

Safety features in this carefully engineered unit 
include a spill-containment sub-floor to prevent es
cape of hazardous liquids or solids. It is constructed 
of continuously welded 10-gauge steel which is 
epoxy coated to resist chemical attack. Blow-out 
panels are provided for pressure relief under explo
sive conditions. A static grounding connection helps 
to protect flammable materials from ignition by 
electrical discharge. And fire protection is sup
plied by three water sprinkler heads with a 2" NPT 
fitting located outside the container tor sprinkler 
system hookup. 

Permanent placards and NFC 704M rating signs 
are provided for flammable materials, corrosives, 
oxidizers, poisons and other hazardous materials 
stored within. 

·. 

Non-sparking exhaust 

Optional temperature-control system 
tor temperature-sensitive chemicals. 

tan and protective alumi
num shield (shown without 
louvered cover). 

Forkllit moving a Satety 
Storage chemical con
tainer to a new location. 



able to document and account tor the receipt stor
age. handling, use and disposal of chemicals and 
hazardous materials. This includes tight control over 
access to Satety Storage containers 'With their three
point locking doors. Security is another Satety Stor
age cornerstone. 

Worker safety. You can be assured that every ettort 
has been made in the design and manufacture of 
these chemical storage containers to protect the 
satety of personnel. Satety features include warning 
placards. static grounding. alarms. security locks. 
fire and explosion protection. emergency washing 
facilities. ventilation. temperature control. exterior 
s'W:itches and sprinkler system hook-ups. 

Ordering information 

Features tor containers manufactured by Satety 
Storage. Inc .. can vary 'Widely for each individual 
application. Therefore. design specifications are 
custom written to fit each model and usage. In addi
tion. a leasing option is available to help serve your 
chemical-storage needs now. while conserving 
your capital. 

Safety Storage Sales Representatives 
Satety Storage sales representatives. located in most 
U.S. industrial communities. are trained to help you 
attain your safe chemical storage objectives. They 
will assess your chemical storage needs. prepare 
detailed storage-unit sketches and specifications. 
and provide written price quotations. Our manufac
turing plants are strategically located to reduce 
delivery costs and shorten delivery times. 

Models and basic statistics 
Outside Dimensions Inside Dimensions 

Model 
Length Width Height Length Width 

22 22'8" 9'0" 8'?V2" 21'11%" 8'03fs'' 
15 15'33/4'' 9'0" 8'7 1/2" 14'7W' 8'03fs" 
7 8'01/4' 9'0" 8'7 112" 7'3 1/2" 8'03/s" 
4 6'0" 6'4 1/2" 6'41/2" 5'8lf2" 5'9" 

~SAFETY 
~ STORAGE, INC. 

18900 Stevens Creek Blvd. 
Cupertino, CA 95014 
408/252-2750 
1-800/621-0854 Ext. 926 

Height 

7'0'12'' 
7'0112" 

7'0V2" 
4' II" 

Door Openings Designed Storage 
Sump Weight Capacity 

Capacity (Lbs.) 
Height Width Weight Sq. Ft. Drums (Gallons) (Lbs.) 

8.600 6'93/4' 4'6" 20,000 176 24-40 570 
6.000 6'93!4' 4'6" 14,000 117 16-28 380 
3.400 6'9%" 4'6" 7.000 58 8-12 190 
1.500 4'10" 4'7" 4.000 32lf2 4 85 

The contents of !his brochure outline the general capabilities 
of Satety Storage, Inc .. containers. and should be used only as 
guidelines tor cap~ilities and applicability. No warranty is 
implied or intended by the contents of this brochure. Individual 
warranties are written tor each customer's specifications. 

SS-101 Printed In U.SA 



TA-3, SM-40 

TA-3, SM-102 



TA- 9-39 . 

TA-9-39 



TA-14-23 

r 
I 

TA-14-23 and 35 



TA-15, Phermex 

TA-16, Area P 



TA-16-387 

TA-16-406 



TA-16-394 

TA-16-401 



TA-16-389 

TA-16-399 



TA-16-388 

TA-22, TD 96-3 



TA-22, TD 96 

TA-22, TD 24 



TA-36-8, Kappa 8 

TA-39, AC-6 



TA-39, AC-57 

TA-40, DF-2 



TA-50-1 

TA-50-1, Batch Waste Treatment 



TA-50-37 

TA-54, Area L 



TA-54, Area L 

TA-54, Area L 



TA-54, Area L 

TA-54, Area L 



2.0 FACILITY DESCRIPTION 

2.1 GENERAL DESCRIPTION 

Los Alamos National Laboratory (Los Alamos) is located in Los Alamos County in 
north central New Mexico (Figure 2-1). The laboratory is approximately 60 
miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe. The 
laboratory, which occupies an area of 43 square miles, and the associated 
residential areas of Los Alamos and White Rock are situated on Pajarito 
Plateau. The Plateau consists of a series of finger-like mesas separated by 
deep east-west trending canyons. The mesa tops range in elevation from 
approximately 7800 feet at the flank of Jemez Mountain (located to the west of 
Los Alamos) to about 6200 feet at their eastern extent where they terminate 
above the Rio Grande Valley. Intermittent streams lie at the bottoms of the 
east-west trending canyons. 

Los Alamos is divided into 32 active Technical Areas (TA's) (Figure 2-2). 
Hazardous chemical wastes can be generated in virtually all of these areas. 
Hazardous waste management facilities addressed in this permit application are 
located in Technical Areas 14, 15, 16, 36, 39, 50 and 54. Hazardous waste 
management activities occupy only a small portion of the Laboratory. The 
following waste management facilities located as noted are addressed in this 
permit application: 

Technical Areas 14, 15, 16, 36, and 39 
thermal treatment facilities, used to burn or 
detonate waste high explosives, high explosives
contaminated material and reactives 

Technical Area 16 
industrial incinerator, used to burn high explosives 
- contaminated trash and liquids 

• Technical Area 50 

PTB:017REV4-2 

batch treatment system and associated waste 
container storage units 
chemical waste incinerator and associated waste 
container storage area 
waste transfer, packaging and storage facilities, 
used for accumulation, packaging and storage of 
chemical wastes 

2-1 



• Technical Area 54, Area L 
waste transfer, packaging and storage facilities, 
used for accumulation, packaging and storage of 
chemical wastes 
treatment tanks, used for the neutralization, 
precipitation, oxidation and evaporation of various 
wastes. 

Most of the above facilities have interim authority status. These facilities 

are described in the following sections. 

2.1.1 Thermal Treatment Facilities 

Facilities used for both the open burning and the detonation of waste high 

explosives (HE) are located at the Laboratory. Although these facilities are 
included in the Part A submission, they are not included in the Part B Permit 

Application because 40 CFR regulations for facilities of this nature have not 
been promulgated. This Part B Application will be amended when such regula

tions are in 0lace. These facilities are described in the following sections. 

2.1.1.1 Technical Area 16 (TA-16) Thermal Treatment Facilities 
The thermal treatment facilities located at TA-16 include three general 

types. One type consists of a sand pad which is surrounded on at least two 
sides by a berm or a natural hillside. Waste explosives or explosives

contaminated equipment are placed on these pads and remotely burned using an 
"electric match" firing device. There are three facilities of this type at 

TA-16. A second type of thermal treatment facility present at TA-16 consists 
of a sand-filled metal pan on which five smaller shallow pans lined with fire 

brick are located. Waste HE fluids are poured into these pans and the HE is 
remotely ignited, with an "electric match". There is one facility of this 

type at the Laboratory. About 55 gallons of waste are burned approximately 
once a month. The third type of facility present at TA-16 is used to burn 

sludges containing waste HE. These facilities consist of steel cone-shaped 
vessels having a diameter of about five feet, buried with only the upper three 

to four feet of the vessel above ground. The steel vessels are filled with 
sand and gravel and an open fluids drain is located at the bottom of the 

cone. Sludge HE is gravity fed into the top of the cone, onto the sand and 
gravel bed. A heavy steel cap is then placed over the top of the cone and hot 

air is forced into the cone through air ducts. The hot air dries the waste 

PTB:017REV4-2 2-2 



sludge and liquids from the sludge migrate downward through the sand and 
gravel bed and through the fluids drain. Effluent from these drains is regu
lated by NPDES permit (NM 0028355). When the remaining explosive material is 
relatively free of moisture, the steel cap is removed from the cone and the 
explosive is ignited remotely with an "electric match". There are two facil
ities of this type at Los Alamos; both of these are located in Technical Area 
16. Explosives are burned at these two facilities at a rate of about one burn 
per week. Each burn consists of about 750 pounds of waste explosive sludge. 

In some cases, the burn pad sand or surface is contaminated by barium (0005), 
which is a constituent of some HE, prior to flashing or burning. Since the 
burn pad sand contains EP Toxic barium (see Section 3.0), it is drummed, 
stored and disposed of as a hazardous waste. 

2.1.1.2 Technical Areas 14, 15, 36, and 39 Thermal Treatment Facilities 
Waste HE detonation sites are located at Los Alamos in Technical Areas 14, 15, 
36, and 39. These sites are used routinely to detonate scrap HE, failed 
experimental detonations, unneeded classified explosives shapes, other HE 
determined to he excess, and small quantities of reactive chemicals. These 
sites consist of firing pads often located within a small canyon. Associated 
facilities at these sites include bunkers which are occupied by technical 
personnel during detonations. Prior to all firings, nearby roads are checked 
and kept clear. 

2.1.2 Technical Area 16 Industrial Incinerator 

A two-stage industrial incinerator, equipped for combustion of potentially 
HE-contaminated trash and machine oil, is located outdoors in the northeastern 
part of Technical Area 16 (Figure 2-22). The incinerator, which consists of 
primary and secondary combustion chambers and a settling chamber, is capable 
of burning 810 pounds of Type Zero trash (as defined by the Incinerator 
Institute of America) per hour. Because the incinerator will be loaded 
manually and only when cold, it is likely that only 810 pounds of trash (one 
charging) will be combusted per day. In addition to potentially HE
contaminated paper, cardboard, wood boxes, etc., a limited volume of 
potentially HE-contaminated machine oil will be burned in the incinerator from 
time to time. The industrial incinerator will not be used to burn wastes 
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other than those permitted by 40 CFR 264.340(b)(1)(i), (ii), (iii), or (iv) 
[NMHWMR 206.D.8.a(2)(a)(i), (ii), (iii) or (iv)]. Emissions from the 
incinerator conform to federal and state standards when operated at 
manufacturer-specified conditions. 

2.1.3 Technical Area 50 (TA-50) Facilities 
2.1.3.1 Batch Treatment System and Associated Container Storage Units 
The Batch Treatment System is located in Building 1 at Technical Area 50 
(Figure 2-3). The system consists of a totally enclosed, vented, 500-gallon 
pressure vessel equipped with a filtering system, condenser, and vacuum trans
fer lines. Total system washdown between batches allows for the treatment of 
incompatible wastes in the facility. Wastes treated in the Batch Treatment 
System include cyanide, chromate plating solutions, and solutions of acids, 
bases and heavy metals. 

Three waste streams comprise the bulk of the waste treated in the Batch Treat
ment System, although the system is flexible enough to allow treatment of 
other wastes that may be generated through new Laboratory projects. These 
streams are an acid/base waste which contains copper, chromate plating waste, 
and waste cyanide plating solutions. Los Alamos wishes to obtain a permit to 
treat hazardous wastes in the Batch Treatment System. 

A waste transfer and packaging area is also housed in the room in which the 
Batch Treatment System is located. This area consists of a small area which 
is covered with a ventilation hood. Small quantities of wastes are repackaged 
within this area, when necessary. 

To facilitate usage of the Batch Treatment System, three modular hazardous 
waste storage buildings will be located at Technical area 50 (Figure 2-3). 
These pre-manufactured storage units will be used for the accumulation, 
packaging and storage of wastes intended for treatment in the Batch Treatment 
System. Each of the three identical units will have approximately 175 square 
feet of floor space (separated into two bays) and are enclosed by sheet steel 
supported by structural steel sections. The buildings are manufactured with 
secondary containment, static grounding connections and fire protection 
devices installed. Floors are designed to support a total load of 20,000 
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pounds, permitting storage of jO 55-gallon drums or similar volumes of wastes 
in other closed containers. The modular buildings will be set on concrete 
pads of sufficient load-bearing capacity to support the fully loaded building. 

2.1.3.2 Chemical Waste Incinerator and Associated Storage Facilities 
The waste incinerator is located in Building 37 at Technical Area 50 (Figure 
2-3). The highly modified, controlled air incinerator is rated at a nominal 
45 kilograms per hour waste feed throughput. The incinerator was developed as 
part of a continuing incinerator study and demonstration program being conduc
ted by Los Alamos and is currently permitted to burn PCB-contaminated liquid 
materials. Modifications to the incinerator include additions of liquid and 
solid waste feed preparation lines, a gravity ash removal system, a high
efficiency off--gas cleanup system, and backup utility systems. Standard com
bustion equipment has been modified to permit effective incineration of waste 
in solid, liquid, slurry, or gaseous form. Particular attention has been 
given to engineering for proper waste containment, resulting in a system that 
is safe for evaluating the incineration of hazardous chemicals and certain 
radioactive waste forms. Los Alamos wishes to obtain a permit to burn RCRA
regulated wastes in this incinerator. 

Prior to incineration, hazardous chemical waste will be accumulated and stored 
at a container storage area that will be constructed as an addition to 
Building 37 at Technical Area 50 (the building that houses the controlled air 
incinerator described in Section 2.1.3.2). Up to 34,600 pounds of container
ized hazardous waste (about a two week supply of incinerator feed) will be 
stored in the 920 square-foot storage unit. Wastes will be stored in drums or 
other suitable containers, which will be placed on grates that are mounted 
above the secondary containment sump that forms the floor of this part of the 
building. Ventilation, fire sprinklers and alarms and catchment basins for 
fire sprinkler water will be integral to the building. 

2.1.3.3 Waste Packaging, Transfer and Storage Facilities 
A roofed concrete storage pad encompassing an area of 1,595 square feet will 
be located in Technical Area 50 (Figure 2-3). The facility will be used for 
the accumulation, packaging and storage of containerized waste generated 
throughout the Laboratory. The storage pad will be materially identical to 
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the existing roofed storage facility at Technical Area 54, AreaL (Figure 2-7, 
sheets 1 and 2). The concrete floor of the storage pad will have a load
bearing capacity of 700 pounds per square foot or greater. 

Containerized hazardous waste, generated at numerous locations throughout the 
Laboratory, is delivered to the waste packaging and storage facility at 
Technical Area 50 on a routine basis. Wastes are segregated into compatible 
types and placed within the appropriate cell on the roofed concrete pad. 
Wastes packaged in small containers are placed into lab packs (Figure 2-8) or 
consolidated into drums for incineration, treatment or recycling. Damaged or 
leaking drums delivered to the storage facility are repackaged into larger 
drums. 

2.1.4 Technical Area 54 (TA-54), AreaL Facilities 
2.1.4.1 Waste Transfer, Packaging and Storage Facilities 
A single-story metal building encompassing 196 square feet and a roofed 
concrete storage pad encompassing 1595 square feet are located in Area L of 
Technical Area 54. These facilities are used for the accumulation, packaging 
and storage of waste containers generated from throughout the Laboratory 
(Figure 2-4). In addition, containerized wastes which contain no liquids are 
stored on pallets or similar platforms in other portions of Area L. Area L of 
Technical Area 54 is an area of about three acres surrounded by an eight-feet
high chain-link and barbed-wire fence (Figure 2-5). Currently active waste 
management facilities located within this area include four waste treatment 
tanks, as well as the transfer, packaging and storage facilities. The metal 
building has a concrete floor having a design standard load-bearing capacity 
of 250 pounds per square foot. Three shallow sumps covered by fiberglass 
grates are located within the floor of the building (Figure 2-6). The storage 
pad has a concrete floor having a design standard load-bearing capacity of 700 
pounds per square foot (Figure 2-7, sheets 1 and 2). 

Hazardous waste containers generated at the various Los Alamos laboratories 
are delivered to the waste transfer, packaging and storage facilities on a 
routine basis. Wastes are segregated into compatible types and placed upon 
the three fiberglass grates located in the metal building, within one of the 
six storage cells on the roofed concrete pad or if no liquid is present in the 
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waste container, on a pallet or similar platform in Area L. Wastes packaged 

in small containers are placed into lab packs (Figure 2-8) and vermiculite is 

added to 55-gallon drums containing liquids. Also, wastes suitable for 

recycling are consolidated into drums and any damaged or leaking drums are 

repackaged into larger drums in these facilities. Los Alamos wishes to obtain 

a permit to operate the waste transfer, packaging and storage facilities. 

2.1.4.2 Treatment Tanks 

Four 1665-gallon ten-gauge carbon steel tanks are located at Area L of Tech

nical Area 54. These tanks are used to neutralize, oxidize and evaporate 

wastes. Section 4.4 of this volume describes waste management practices and 

facilities for the TA-54 Area L tanks. The tanks are located on a bermed con

crete pad as shown in Figure 2-9. The interior and exterior of each tank are 

coated with Carboline-Phenoline-373 film. Specifications for this material 

are presented in Appendix I-1. Phenoline-373 has excellent chemical resis

tance to alkalies, solvents, and salts, and very good resistance to acids. In 

addition to the Phenoline film, during treatment of non-reactive wastes, the 

tanks are lined with a 100-mil polymeric thermoplastic membrane (see Appendix 

I-1 for materials specifications). Prior to placement of a new waste into a 

tank, existing liners are removed and replaced. Existing liners may remain in 

service through treatment of several batches of the same waste. The liners 

facilitate removal of solids and slurries from tanks after treatment as well 

as preventing mixture of incompatible wastes in the tanks. 

Lithium hydride is commonly oxidized in these tanks using water as the 

oxidant. Barium-contaminated sands (from the HE burn pads) are treated with 

sodium sulfate and sulfuric acid to produce barium compounds which are not EP 

toxic. Chrome-containing acid solutions are treated with sodium sulfite to 

produce chrome compounds which are not EP toxic. Ammonium bifluoride (a "non

RCRA" waste) is the waste most commonly evaporated in the tanks. Addi

tionally, blowdown from theTA-50 chemical waste incinerator and post

treatment effluent from the TA-50 Batch Treatment System (both of which are 

very dilute solutions) are placed in the tanks if volume reduction by 

evaporation is desired. Replacement of liners and operating precautions 

specified in Section 4.4 prevents mixing of incompatible wastes and 

materials. Other tank-treated RCRA wastes (as noted in the Part A in Section 

1.2 by disposal code T01) are processed in theTA-50 Batch Treatment System. 
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A 210-gallon stainless steel tank mounted on wheels used to mix treatment 

chemicals prior to addition to the treatment tanks is also located on the pad. 

2.1.5 Topographic M~~ 

Topographic maps, as required by 40 CFR §270.14(b)(19) (NMHWMR 302.A.4.b.[1]), 

are presented in Figure 2-3 for the TA-50 facilities and Figure 2-4 for the 
TA-54 facilities. A topographic map with the legal boundaries of the 

hazardous waste management ~acility site is presented in Figure 2-21. In 
accordance with the note located at the end of 40 CFR §270.14(b)(19) (NMHWMR 

302.A.4.b.[1]), maps at a scale of 1" = 400' are provided. Los Alamos re
quests that the regulatory agencies accept maps at this scale due to the large 
size of the various hazardous waste management facilities. Contour lines on 
these maps are at intervals of ten feet, reflecting the mountainous terrain 

present at Los Alamos. A second map of Area L at TA-54 at a scale of 1" = 20' 
and contour interval of two feet is provided (Figure 2-10). The potential for 

flooding of Laboratory waste management facilities is described in Section 
2.2.2. There are no storm sewers in the vicinity of the hazardous waste 

management facilities; storm water runoff is diverted by ditches and culverts. 
Sanitary sewage lines in the vicinity of the incinerator are shown in Figure 

2-11. No sanitary sewage is generated at AreaL. 

2.1.6 Wells 

The municipal and industrial water supply for the Laboratory and community is 

from 17 deep wells in three well fields and one gallery. The wells are 
located on Pajarito Plateau and in canyons east of the Laboratory. Water is 

pumped from the main aquifer, which is about 850 to 1150 feet below the sur
face of the plateau. The gallery collects spring discharge from a perched 

water zone in the volcanics on the flanks of the mountains located west of Los 
Alamos. 

There are no injection wells in the vicinity of Los Alamos. The location of 

supply wells and the gallery, as well as the locations of test wells, springs, 
observation holes and surface water sampling stations are shown on Figure 2-

12. Surface, well, and spring waters are routinely sampled and analyzed for 
radionuclides as well as heavy metals, fluorides, nitrates, carbonates, bicar

bonates, silica, sodium, magnesium and conductivity. Analytical results are 
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published annually by the Los Alamos Environmental Surveillance Group (HSE-8) 
and copies are submitted annually to the EPA Regional Administrator and the 
Director of the NMEID. 

2.1.7 Wind Rose 

An annual wind rose (1983 data) for Technical Area 5~, which is located less 
than one mile northwest of Technical Area 50, is shown in Figure 2-13. The 
major wind component is from the west-northwest. 

The mountainous terrain at Los Alamos produces a distinct daily wind pattern. 
At night, winds tend to flow downward from the Jemez Mountains generally out 
of the west-northwest and northwest. During the day, the pattern reverses and 
light up-slope winds come generally from the southeast and south-southeast. 
Los Alamos is a generally light wind site with an annual average wind speed of 
2.3 meters per second. Only twelve percent of wind speeds in 1983 were 
greater than five meters per second and 38 percent were less than 2.5 meters 
per second (Los Alamos National Laboratory, 1983). 

2. 1.8 Land Use 

The communities located closest to the Laboratory facilities are Los Alamos, 
which is located just north of the Laboratory, and White Rock, which is 
located a few miles to the east-southeast of the Laboratory (Figure 2-1). The 
total population of Los Alamos County is 19,000 to 20,000. Most of Los Alamos 
County, as well as adjoining portions of neighboring Sandoval, Rio Arriba, and 
Santa Fe Counties, is undeveloped. The only significant development in Los 
Alamos County are the Laboratory facilities and the associated residential 
communities. Large tracts of land in the Jemez Mountains which lie to the 
north, west, and south of Los Alamos are held by the U.S. Forest Service and 
the National Park Service. This land is largely occupied by pine, fir, and 
aspen forests. Agriculture in the vicinity of the Laboratory is limited to 
home gardens and some cattle grazing. In the river valleys to the east, agri
culture is limited to the cultivation of relatively small, irrigated plots. 
Primary crops are corn, chili, tree fruits, and alfalfa. 
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2.2 LOCATION INFORMATION 

2.2.1 Seismic Standard 

Consistent with the definition presented in 40 CFR 270.2 (NMHWMR 102.A.29) and 

the criteria provided in §270.14(b)(11)(i) (NMHWMR 302.A.4.b.[1]) and §264.18 
(NMHWMR 206.8.8.a), theTA-50 batch treatment and container storage and the 

TA-50 incinerator are existing facilities and thus seismic design standards 
are not applicable. 

The Area L waste transfer, packaging, and storage facilities and the treatment 
tanks; theTA-50 container modular storage buildings; the TA-50 container 
storage area and the TA-16 industrial incinerator are not existing hazardous 
waste facilities according to the definitions given in 40 CFR §270.2 (NMHWMR 
102.A.29). Additionally, these facilities are located in Los Alamos County, 
New Mexico, which is listed in Appendix VI of 40 CFR §264 (NMHWMR 206.8.8). 
Figure 2-14 shows the location of Los Alamos facilities and the locations of 
nearby fault traces. This information and that presented in Section 2.2.4 is 
provided to demonstrate compliance with §264.18(a) (NMHWMR 206.B.8.a). As can 

be noted from Figure 2-14, no faults or fault traces with Holocene (or other) 
displacements have been located within 200 feet of the locations of the 

pertinent waste management facilities. 

2.2.2 Floodplain Standard 

A floodplain map of Los Alamos National Laboratory is unavailable. However, 

personnel from the U.S. Department of the Army, Albuquerque District Corps of 
Engineers, Engineering and Planning Division, have evaluated the potential for 

flooding and have concluded that Los Alamos waste management facilities do not 
lie within the 100-year floodplain (see Appendix E). 

2.2.3 Soils 

An intensive soil survey of Los Alamos County, New Mexico has been prepared by 
the USDA, Soil Conservation Service, and Forest Service (1978). This soil 

survey was published in June 1978 under DOE Contract W-7405-ENG.36. It clas
sifies the soils according to the soil series, soil type, and soil phase. 

The principal parent materials of about 95 percent of the Los Alamos soils are 

Bandelier Tuff, volcanic rocks of the Tschicoma and Puye Formations, the 
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basaltic rocks of Chino Mesa, and the remnants of the El Cajete pumice. The 
remaining five percent of the soils were formed from colluvium, alluvium, 
andesitic rocks of the Paliza Canyon Formation, Cerro Rubio Quartz Latites, 
and tuffs associated with sediments of Cerro Toledo Rhyolite. Textures of 
these soils range from very fine sandy loams and clay loams to gravelly, sandy 
loams and stony, silty clay loams. 

The soils in Area L (Technical Area 54) are classified as Hackroy sandy loam. 
These soils consist of shallow, well-drained soils that have formed in mater
ial weathered from volcanic tuff on mesa tops (see Figure 2-15). 

The Bandelier Tuff is formed by a series of ash flows and ash falls which are 
described as nonwelded, moderately welded, and welded tuff. The nonwelded, 
moderately welded and welded tuff grade one into the other, both vertically 
and horizontally (see Appendix F, ''Physical Characteristics of the Bandelier 
Tuff"; Purtymun, no date). 

The following description of the Hackroy soil series is taken from the 
published soil survey report for Los Alamos County: 

The surface layer of the Hackroy soils is a brown sandy 
loam, about 10 em thick. The subsoil is a reddish brown 
clay, gravelly clay, or clay loam, about 20 em thick. The 
depth to tuff bedrock and the effective rooting depth are 
20 to 50 em. Both the Hackroy and the Hackroy-Rock out
crop mapping units exhibit slow permeability and low 
available water capacities. The Hackroy mapping unit has 
medium runoff and only moderate water erosion hazard, 
whereas the Hackroy-Rock outcrop unit has a moderate to 
severe water erosion hazard and medium to high runoff. 

A typical profile of Hackroy sandy loam (one to five 
percent slope) is described as follows: 

A1 0-8 em, brown sandy loam, brown moist; weak fine 
subangular blocky structure; hard and friable moist; 
many fine roots; common fine tubular pores; milkily 
alkaline; abrupt smooth boundary. 

B2 8-25 em, dark reddish brown clay, dark reddish brown 
moist; moderate fine prismatic structure; hard and 
firm moist, sticky and plastic wet; many fine roots; 
few very fine tubular pores; 3% gravel; continuous 
clay films on peds; mildly alkaline; abrupt smooth 
boundary. 
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B3 25-30 em, yellowish red gravelly clay, yellowish red 
moist; moderate fine subangular blocky structure; 
slightly hard and firm moist, sticky and plastic wet; 
many fine roots; 25% gravel, slightly calcareous; 
neutral. 

R 30+ em, tuff bedrock. 

The soils are classified in the Unified Soil Classification System as SM, SM
SC, ML, and CL-ML. The Hackroy soils range from a sandy loam (SM) in the top 
eight centimeters of depth to a clay loam (CL) in depths of from eight to 30 
centimeters. Permeability rates range from five to 15 centimeters per hour in 
the top layers down to 0.5-0.15 centimeters per hour or less in the lower 
layers. The shrink-swell potential is low. The available water holding capa
city is 0.11 to 0.21 centimeters per centimeter and the soil pH is 6.6 to 7.8. 

2.2.4 Geology 

2.2.4. 1 Regional Geology 

Los Alamos National Laboratory is located on the east-central edge of the 
Jemez Mountains. The Jemez Mountains are formed by a complex pile of volcanic 
rocks along the northwest margin of the Rio Grande rift in north-central New 
Mexico (Figure 2-16). The immense volume of Pliocene and Quaternary extrusive 
rocks that represents the Jemez volcanic field covers an area of over 30 miles 
east-to-west and 50 miles north-to-south and is over 4000 feet in thickness 
near the center. 

The Jemez volcanic field unconformably overlies the eastern part of the 
Nacimiento uplift and the southern Chama basin. The Chama basin, the San Juan 
Basin and the Gallina-Archuleta arch are part of the Colorado Plateau, whereas 
the Brazos and Nacimiento uplifts (Figure 2-16) are generally included with 
the Southern Rocky Mountains (Woodward, 1974). These features attained their 
present structural outlines during the Laramide orogeny of Late Cretaceous and 
early Tertiary time. Superimposed on these Laramide structures is the Rio 
Grande rift that began to form during the Miocene. Volcanism in the Jemez 
area began in Pliocene time after initial development of the rift with extru
sive rocks accumulating along the western margin of the rift contemporaneously 
with late stages of rifting (Woodward, 1974). Initial eruptions were 
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dominantly mafic to intermediate flows, which probably formed low, coalescing 
shields. Eruptive activity culminated in the early Pleistocene with explo
sive, caldera-forming eruptions of ash-flow tuffs, which covered most of the 
shields and formed two calderas, the largest and youngest of which is the 
Valles caldera located seven to ten miles west of Los Alamos, New Mexico 
(Kudo, 1974). Extensive studies of the Jemez volcanism have been performed by 
Ross et al. (1961), Bailey et al. (1969), Smith and Bailey (1966, 1968) and 
Smith et al. (1970). 

Major tectonic features here are dominated by vertical movements. Minor 
horizontal shift and compressional features, however, occur in parts of the 
Colorado Plateau and Southern Rocky Mountain structures. The stratigraphy, 
structure and tectonics of the Jemez Mountains and surrounding area have been 
the topics of a large number of reconnaissance and detailed studies (c.f., 
Dane, 1948; Kelley, 1954, 1955; Griggs, 1964; Woodward et al., 1972, 1973, 
1974). 

2.2.4.2 Site-Specific Geology 
The Los Alamos facilities are located on the western part of the Pajarito 
Plateau (Figure 2-17), which forms an apron of volcanic and sedimentary rocks 
around the eastern flanks of the Jemez Mountains. The plateau is aligned 
approximately north-south and is about 20 to 25 miles in length and five to 
ten miles wide. It is bounded on the east by White Rock Canyon (which con
tains the Rio Grande), on the north and northeast by the Puye Escarpment and 
on the west by Sierra de los Valles. The Pajarito Plateau slopes gently 
eastward from an elevation of about 7500 feet near the mountains toward the 
Rio Grande where it terminates at an elevation of about 5400 feet in steep 
slopes and cliffs formed by down cutting of the river. The plateau has been 
dissected into a number of narrow mesas by southeastward-trending intermittent 
streams. The stratigraphy and structural features of the Pajarito Plateau are 
described in the following sections. 

Stratigraphy 

The Pajarito Plateau is formed by a series of sediments and volcanic extrusive 
rocks and is typical of a terrain produced by concurrent sedimentation and 
volcanism (Figure 2-18). The base of the plateau is represented by the 
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Miocene Santa Fe Group, which in this area consists of friable to moderately 
well cemented siltstone and sandstones that contains lenses of conglomerate 
and clay (Purtymun and Johansen, 1974). Some basalt flows are interbedded 
with the sediments in the unit. The lower part of the Santa Fe is comprised 
of fine arkosic sand and the upper part is composed of very coarse arkosic 
sand, latitic gravels and volcanic detritus. 

Overlying the Santa Fe Group are the volcanic extrusives of the Tschicoma 
Formation, which consist of latite, quartz-latite flows and pyroclastic rocks. 
The Tschicoma has been extruded through the Santa Fe west of Los Alamos, 
forming the lower part of the Jemez Volcanic Pile. The thickness of the 
Tschicoma is unknown as the base of the unit is not exposed in the Pajarito 
Plateau area. 

Interfingering with the Tschicoma and overlying the Santa Fe Group are the 
conglomeratic and fanglomeratic rocks of the Puye Formation. The Puye con
tains a thin basal conglomerate composed of pebble through small boulder size 
clasts of quartzite, quartz, granite and volcanic debris in a matrix of coarse 
sand (Griggs, 1964). Overlying the conglomerate is a thicker fanglomerate 
comprised of debris that was washed eastward from the volcanic rocks of the 
Tschicoma Formation. The fanglomerate consists of a series of conglomerates 
and siltstones with up-to-boulder size clasts in a matrix of silt and sand. 
Beds of volcanic ash that were water-lain or possibly represent air fall mate
rials are also present within the Puye Formation. The overall thickness of 
the Puye ranges from about 725 feet in the north-central part of the Pajarito 
Plateau to 220 to 270 feet along the east edge of the Puye Escarpment to 60 to 
80 feet at the north end of White Rock Canyon (Griggs, 1964). 

Overlying and interfingering with the conglomerates of the Puye Formation are 
the basaltic rocks of Chino Mesa. The basalt, which is over 1300 feet thick 
near the volcanic vents near Chino Mesa from which it originated (Figure 
2-18), thickens southward along the river and thins westward (Griggs, 1964). 

The Pajarito Plateau is capped for the most part by the Bandelier Tuff, which 
ranges in thickness from about 1050 feet along the western edge of the plateau 
to about 260 feet just west of White Rock, New Mexico. The Bandelier is 

PTB:017REV4-2 2-14 



composed of a basal unit of pebble-size pumice, overlain by a poorly sorted 
rhyolite tuff breccia and capped by a cliff-forming welded rhyolite tuff. 

Structure 

The description of the geologic structure presented here was taken primarily 
from Griggs (1964). The geologic structure of surface rocks in the Los Alamos 
area is simple, although the structure of underlying rocks may be complex. 
The regional dip of surface rocks of the Pajarito Plateau is one to two 
degrees east. Beds of the Santa Fe Group in the easternmost part of the area 
dip gently to the west. 

The rocks of the Pajarito Plateau are broken by several northward-trending 
normal faults (Figure 2-14). The Pajarito fault zone lies near the western 
edge of the plateau in the southern part of the area. The Bandelier Tuff at 
the southern edge of the area and on the east side of the Pajarito fault is 
downthrown about 300 feet in relation to the tuff on the west side of the 
fault. The fault farther north splits into two smaller subparallel faults, 
both downthrown to the east. Displacement decreases northward until both 
faults die out. The fault planes dip steeply to the east. 

Two other normal faults, en echelon to the Pajarito zone, are located to the 
northeast. These faults are downthrown to the west and the fault planes dip 
to the west also. The northern-most of the faults extends southward for a 
short distance subparallel to the northern extension of the Pajarito zone. 
The Bandelier Tuff is displaced about 50 feet across the en echelon faults. 
The older Tschicoma Formation, however, may be displaced as much as 500 feet 
along the easternmost fault. This difference in displacement tends to 
indicate recurring movement along a pre-Bandelier fault. 

2.2.5 Groundwater( 1) 

The only aquifer of the Pajarito Plateau capable of providing municipal and 
industrial water supply is in rocks of the Santa Fe Group and Puye 
Formation. The upper surface of this aquifer rises westward from the Rio 

( 1)The discussion of groundwater conditions in the Los Alamos area was 
extracted primarily from Purtymun and Johansen (1978) and Griggs (1964). 
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Grande through the Santa Fe and into the lower part of the Puye beneath the 
central and western parts of the plateau (Figure 2-18). The water in the 
aquifer moves from the major recharge area of the intermountain basins of the 
Valles Caldera (the apparent western boundary of the aquifer) eastward toward 
the Rio Grande where a part is discharged into the river through seeps and 
springs (Figure 2-19). The groundwater flow rate in the upper part of the 
aquifer is estimated to be about 100 feet per year. The intermountain basins 
are filled with deposits of clay, sand and gravels which are underlain by 
volcanic debris resulting from the collapse of the caldera. The sediments and 
volcanics in the basins are highly permeable and saturated and recharge the 
main aquifer in the Santa Fe Group. 

Minor amounts of recharge may occur in the deep canyons containing perennial 
streams on the flanks of the mountains. The intermittent streams in canyons 
which are cut into the plateau add little if any recharge to the main aquifer. 
Water balance calculations for the area of the Los Alamos facilities indicate 
that the annual evapotranspiration rate exceeds the annual precipitation rate. 
Additionally, field investigations have shown that infiltration of precipita
tion into the Bandelier Tuff is essentially zero. Further, the moisture 
content of the tuff at the Los Alamos facilities is quite low, varying from 
about 0.2 to two percent by weight at depths below ten feet. Typically, 
moisture contents greater than four percent are required to permit migration 
of moisture in the Bandelier Tuff. 

Figure 2-19 shows the locations of a number of wells completed in the Santa Fe 
and Puye Formations. Also shown are the contours drawn to depict the 
elevation of the top of the main aquifer and the depths at which water was 
encountered in the main aquifer at each well location. The gradient on the 
surface of the aquifer averages about 60 feet per mile beneath the plateau in 
the Puye Formation with the depth to water decreasing along with the gentle 
slope of the surface of the plateau from about 1200 feet to the west to about 
600 feet to the east. The depth to the water table under the Los Alamos 
facilities ranges from about 900 to 1200 feet except in the deeper canyons. 
The gradient of the aquifer steepens to about 100 feet per mile along the 
eastern edge of plateau because of the lesser permeability of the Santa Fe 
Group sediments. The aquifer is under water table conditions in the western 
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margin of the plateau and is artesian along the eastern edge and along the Rio 

Grande. 

As expected, wells completed into the high permeability sediments and 
volcanics of the Santa Fe Group and Puye Formation are very productive. Wells 
located in the eastern well field, which penetrate about 1600 feet of the fine 
grained sediments of the Santa Fe Group, yield an average of 500 gallons per 
minute with a specific capacity of eight gallons per minute per foot of draw
down. Wells in the central part of the plateau, which are completed in the 
Puye Formation and coarser sediments of the Santa Fe Group, are higher yiel
ding and average 1000 gallons per minute with a specific capacity of about 35 
gallons per minute per foot of drawdown. 

The chemical quality of water varies among wells due to local conditions 
within the aquifer. In general, the quality of water is good; total dissolved 
solids (TDS) range from about 200 milligrams per liter to less than 500 milli
grams per liter. 

The Tschicoma Formation and the Bandelier Tuff, west of the Pajarito Plateau 
on the flank of the mountains, contain localized, small bodies of perched 
water. The Bandelier Tuff contains no perched water beneath the Pajarito 
Plateau. Additional information on Los Alamos groundwater and area vadose 
zone characteristics is presented in IT Corporation (1987). 

2.3 TRAFFIC PATTERNS 

2.3. 1 General 

The rugged topography of alternating mesas and canyons present at Los Alamos 
limits traffic circulation to only a few major arterial roads. This road 
system is shown in Figure 2-2. A total of 132 miles of paved roads are 
present at Los Alamos. 

The main access route to Los Alamos is State Road 4. The majority of traffic 
to Los Alamos approaches on State Road 4 from the east, although an alternate 
access route, State Road 4 through the Jemez Mountains, is available. 
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The pattern of east-west trending canyons at Los Alamos prohibits north-south 
automobile travel in nearly all portions of the laboratory with the exception 
of Diamond Drive. Los Alamos Canyon is spanned at Diamond Drive by an 820"· 
feet-long steel arch bridge which was completed in 1951 (Los Alamos National 
Laboratory, 1984). This bridge provides the main access between the Los 
Alamos facilities located on either side of Los Alamos Canyon. 

Currently, over 9,000 people are employed at Los Alamos (including Los Alamos 
personnel and contractors). Roughly 3,500 people commute to the laboratory 
daily from communities other than Los Alamos and White Rock (Los Alamos 
National Laboratory, 1982). 

2.3.2 Waste Collection Areas 

The majority of the hazardous waste is generated at eight technical areas. 
The eight technical areas include four buildings in Technical Area (TA) Three 
(TA-3-29, TA-3-39, TA-3-40 and TA-3-66) and TA-16, TA-43, TA-46 and TA-48. 
Wastes from all eight of these locations will be collected routinely. 

Chemical wastes can be generated at all of the 32 active Los Alamos technical 
areas. A schematic diagram of Los Alamos waste management activities is shown 
in Figure 2-20. Wastes are transported from the generating laboratories and 
shops to the various waste management facilities on an as-needed basis. The 
chemical wastes are generally received in small bottles (i.e., a gallon or 
less) or containers. These are packed in cardboard boxes or drums for trans
port. The volume of waste received in each instance varies considerably. 
Because wastes are generated at facilities dispersed throughout the labora
tory, waste transport occurs (at least occasionally) on nearly all of the 
roads located within the Laboratory. 

2.3.3 Routes of Travel 

As detailed in Section 2.0, the majority of the wastes will be taken from the 
point of origin to TA-54, Area L Facilities (Waste Transfer, Packaging, and 
Storage Facility) and TA-50 (Batch Waste Treatment System, Chemical- Waste 
Incinerator and storage facilities). As a result, traffic routes which will 
be used to transport hazardous cargo will be limited primarily to Pajarito 
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Road and Mesita del Buey, with occasional travel on State Road 4 and West 
Jemez Road. 

2.3.4 Traffic Volumes 

According to a report entitled "TA-3 Traffic Study", January 10, 1985, the 
peak traffic periods are between 7:15 and 8:15 in the morning and 4:15 and 
5:30 in the afternoon. Although the report is limited to the TA-3 area, a few 
intersections outside the TA-3 area were examined. Approximately 5,100 people 
work in the TA-3 area. Consequently, the data presented in the study should 
reflect the existing traffic conditions at Los Alamos. However, the data for 
TA-3 will have higher vehicular volumes than the rest of Los Alamos. Maps 
depicting vehicular traffic count movements at various intersections in the 
vicinity of TA-3 from the cited document are included in Appendix F-1. 

Based on 1984 traffic counts, the Diamond and Jemez intersection had a volume 
of 3,255 cars during the morning and 2,824 in the afternoon. At the intersec
tion of Diamond and Pajarito, the 1984 afternoon volume was 1,284. 

2.3.5 Traffic Control Signals 

Traffic flow at the Laboratory is controlled by traffic lights, stop signs, 
and yield signs. Access to the high-security technical areas is controlled by 
security guards and is restricted to vehicles having specific identification. 
Only personnel having appropriate security clearance and identification, or 
escorted visitors are allowed access to the secured technical areas. Vehicles 
and personnel entering these technical areas are subject to periodic search by 
security personnel. Traffic signals and signs located in the vicinity of 
hazardous waste management facilities are shown in Figures 2-3 and 2-4. 

Traffic lights are in place at all major intersections. Traffic signs are 
used at "T"s throughout Los Alamos. 

2.3.6 Road Load-Bearing Capacity 
Roads at Los Alamos carrying the greatest traffic volumes include Diamond 
Drive, Pajarito Road, and East and West Jemez Drive. These roads were con
structed with a ten-inch-thick base overlain with a five-inch-thick asphaltic 
concrete surface. These roads were designed and built in conformance with 
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American Association of State Highway Transportation Officials (AASHTO) 

specification HS-20. This specification is intended to accommodate truck 

loading capacities of 32,000 pounds per axle. 

2.3.7 Road Surfacing from Technical Areas to Transfer and Storage Facilities 

The roads from the technical areas to the transfer and storage facilities are 

two-lane roads with an asphalt surface. 
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TABLE 3-1 
LOS ALAMOS WASTE INVENTORY IDENTIFIED BY GENERATI~ PROCESS AND WASTE CHARACTERIZATION 

Process or Operation Generating 
Hazardous Waste and Waste Generated 

Basic and Applied Chemistry R&D Programs 
Chemistry and Metallurgy 

Approx. Annual 
Volume (lbs) 

Research Building 
Radiochemistry Laboratory 
Health Research Laboratory 
- Numerous chemical wastes 

Organic 100,000 
Inorganic 80,000 

Electrochemistry Processing 
Materials Technology Group 
- Chromate and cyanide plating 

solutions 

Print Circuit Board Shop 
- Acid/base copper etching/ 

plating solutions 

Isotope Separation 
Isotope and Structural Chemistry Group 
- Concentrated nitric and sulfuric acid 

Shops Department 
Main Shops Department 
- Lithium hydride, lithium metal 

- Halogenated solvents 

- Non-halogenated solvents 
Explosives 

Dynamics Testing and Design Engineering 
- High Explosives 

- Contaminated burn pad sand 

Chemically Contaminated Equipment 
Many LANL Facilities 

2,000 

40,000 

80,000 

3,500 

< 1,000 

< 1 ,000 

50,000 

60,000 

12,000 

Hazard 

Varies(1) 

Toxic, Reactive 

Corrosive 

Corrosive 

Reactive 

Toxic 

Ignitable 

Ignitable, 
Reactive 

Toxic 

( 1)See Appendix G for a representative list of wastes and hazard designations. 

P'l'B: REV4-T3-1 

Basis for Hazard Designation 

R&D wafy}s are comprised of numerous listed 
wastes 

Listed waste - 0007, F007, F009- toxic and reactive,. 
could contain 10,000-20,000 ppm cyanide and chromium 
compounds 

D002 -pH can vary from less than 2 to about 11 

D002 - pH is generally less than 2, concentrated 
nitric acid is also ignitable (D001) per 
261.21(a)(4) (NMHWMR 201.B.2.a[4]) as an oxidizer 

D003- per 261.23(a)(2),(3), (NMHWMR 201.B.4.a[2],[3]) 
gas and heat upon rapid reaction with water 
Listed waste- FOOl, F002- toxic 
Listed waste - F003 - ignitable 

Listed waste- K044- also D001, DOOJ, may also 
contain D005 waste 

D005 - sand contafllinated and tests EP Toxic for 
barium per 261.24 (a) (NMHWMR 201. B. 5. a) 

Same characteristics as hazardous material con
taminants 



TABLE 3-2 
wASTE ANALYSIS PARAMETERS AND RATIONALE FOR THEIR SELECTION 

Hazardous Waste 

Basic and Applied Chemistry R&D Programs 

Laboratory waste (liquids) 

Laboratory waste (solids) 

REV4-T3-2 

Parameter(s) 

Ignitability, Reactivity, 
pH, EP Toxicity, 

Chemical Composition, TCLP 

Heat Value, Organic Chlorine, 
Ash Content, Trichlorofluoro

methane, Bromoform, 
Dichlorodifluoromethane 

Ignitability, Reactivity, 
EP Toxicity, Chemical 

Composition, TCLP 

Organic Chlorine, Trichloro
fluoromethane, Bromoform, 
Dichlorodifluotomethane 

Rationale 

Analyses for selected parameters will be 
performed only for wastes that are unknown 
from laboratory process knowledge. The di
verse nature of laboratory waste precludes 
identification of all parameters for which 
each unknown waste will be analyzed; how
ever, sufficient analysis will be performed 
on unknown wastes with volumes greater than 
one gallon to enable assignment of the 
appropriate EPA hazardous waste number. 

Laboratory wastes are intended for incin
eration, if possible; and thus, even if 
known from process knowledge, they will be 
analyzed individually or as composites for 
these incinerator parameters as part of the 
hazardous waste incinerator permit. 

Analyses for selected parameters will be 
performed only for wastes that are unknown r 
from laboratory process knowledge. The 
diverse nature of laboratory wastes pre
cludes identification of all parameters for 
which each unknown waste will be analyzed; 
however, sufficient analysis will be per
formed on unknown wastes with volumes 
greater than one gallon to enable assign-
ment of the appropriate EPA hazardous waste 
number. 

Laboratory wastes are intended for incin
eration, if possible; and thus, they will 
be analyzed for this incinerator parameter 
as part of the hazardous waste incinerator 
permit if process knowledge suggests the 
potential presence of organic chlorine and 
if a representative sample can be obtained. 



TABLE 3-2 
WASTE ANALYSIS PARAMETERS AND RATIONALE FOR THEIR SELECTION {Continued) 

Hazardous Waste 

Electrochemistry Processing 

Materials Technology Group 
- Cyanide and chromate solutions 

Print Circuit Board Shop 
- Acid/base copper etching/ 

plating solutions 

Isotope Separation 

Isotope and Structural Chemistry Group 
- Nitric and sulfuric acid 

Shops Department 

Main Shops Department 
- Lithium hydride, lithium metal 

- Solvents, halogenated and non
halogenated 

REV4-T3-2 

Parameter(s) 

Cyanide, Chromate 

pH 

pH 

None 

None 

Rationale 

Toxic contaminant concentration can vary 
widely and proper treatment of waste is 
ensured by analysis. 

This waste is corrosive (0002) due to its 
pH and proper treatment is ensured by 
analysis. 

This waste is hazardous (corrosive, 0002) 
due to its pH. The composition of these 
wastes do not change significantly, and 
test is performed to ensure proper 
treatment. Additional analyses will be 
performed if a process change is 
instituted. 

Material properties well known and process 
knowledge allows identification of material 
analysis. 

Material properties of solvents are well 
known and process knowledge allows 
identification of material without 
analysis. 



TABLE 3-2 
WASTE ANALYSIS PARAMETERS AND RATIONALE FOR THEIR SELECTION (Continued) 

Hazardous Waste 

Explosives 

Dynamics Testing and Design Engin. Groups 
- High explosives 

- Contaminated burn pad sand 

Chemically Contaminated Equipment 

Many LANL facilities 
- Empty drums, tanks, gas cylinders, etc. 

REV4-T3-2 

Parameter(s) 

None 

EP Toxicity 
for Metals 

None 

Rationale 

A portion of this waste is a listed 
hazardous waste (K044) due to its 
reactivity and ignitability; other portions 
are considered hazardous due to their 
reactivity (0003). This material will not 
be analyzed because of to safety considera
tions; however, process knowledge allows 
identification of the material. 

Sand has been found to contain EP Toxic 
barium; other high explosive chemicals are 
decomposed. 

Contaminants known and contaminated equip
ment treated with the same precautions as 
if it were were the actual material. 





TABLE 3-3 
VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE 

Hazardous Waste 

Basic and Applied Chemistry 

R & D Programs 

Laboratory wastes (liquids) 

Laboratory wastes (solids) 

Electrochemistry Processing 

Materials Technology Group 

- Cyanide and Chromate 
solutions 

Printed Circuit Board Shop 

- Acid/base copper etching/ 
plating solutions 

PTB:REV4-T3-3 

Analysis Parameters Frequency 

pH, total metals, volatile 1% of Waste Containers( 1) 
and semi-volatile organics, 
reactivity, ignitability 

As for Laboratory Wastes 1% of Waste Containers( 1) 
(liquids), plus free liquids 
determination 

pH, total metals, volatile 
and semi-volatile of~~nics 
cyanide, reactivity 

As for cyanide and chromate 
solutions 

Annually, and if waste 
generation process changes 

Annually, and if waste 
generation process changes 

Rationale 

Analyses are conducted to 
determine contamination of 
chemicals at levels requir
ing changes in handling 
practices. 

As for Laboratory Waste 
(liquid), plus the free 
liquids analysis to demon
strate suitability for 
landfill disposal. 

Analyses are performed to 
check for heavy metal and 
organic solvent contamina
tion. Sulfide generation 
(reactivity) is determined 
to ensure safe treatment. 

As for cyanide and chromate 
solutions. 



TABLE 3-3 
VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (Continued) 

Hazardous Waste 

Isotope and Structural 

Isotrope and Structural 
Chemistry Group 

- Nitric and Sulfuric Acid 

Shops Department 

Main Shops Department 

- Lithium hydride, lithium 
metal 

- Halogenated solvents 

PTB:REV4-T3-3 

Analysis Parameters 

pH, total metals, volatile 
and semi-volatile organics, 
cyanide, reactivity< 2> 

None 

Total metals, volatile and 
semi-volatile organics, 
igni tabillty 

Frequency Rationale 

Annually, and if waste Analyses are performed to 
generation process changes check for heavy metal and 

solvent contamination. 

None 

Annually, and if waste 
generation process changes 

This waste is hazardous due 
to the characteristic of 
reactivity. The material 
will not be analyzed because 
the composition is known 
through knowledge of the 
process by which it is 
generated which permits 
adequate identification for 
treatment. 

Analysis determines metals 
contamination and contami
nation by regulated organic 
constituents; ignitability 
is determined to ensure that 
handling practices are safe. 



TABLE 3-3 
VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (Continued) 

Hazardous Waste 

Shops Department (cont.) 

- Non-halogenated solvents 

Explosives 

Dynamics Testing and Design 
Engineering Group 

- High explosives 

PTB:REV4-T3-3 

Analysis Parameters 

As for halogenated solvents 

None 

Frequency 

Annually, and if waste 
generation process changes 

None 

Rationale 

As for halogenated solvents. 
The semi-volatile and vola
tile organic analyses are 
adequate to determine the 
presence of halogenated 
solvents as well as most 
regulated organic 
constituents. 

A portion of this waste is a 
listed hazardous waste 
(K044) due to its reactivity 
and ignitability; other por
tions are considered hazard
ous due to their reactivity 
(0003). This material will 
not be analyzed because of 
safety considerations; 
process knowledge allows 
adequate identification for 
thermal treatment. 



TABLE 3-3 
VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (Continued) 

Hazardous Waste 

Explosives (cont.) 

- Contaminated burn pad sand 

Chemically Contaminated 
Equipment 

Many Los Alamos Facilities 

- Empty drums, tanks, gas 
cylinders, etc. 

Analysis Parameters 

Total metals, volatile and 
semi-volatile organics, 
cyanides, free liquids 

None 

Frequency 

Annually, and if process 
changes 

None 

Rationale 

Total metal analysis is 
performed to determine con
tamination with regulated 
metals; organic and cyanide 
analyses are performed to 
determine if regulated con
stituents are formed by 
thermal treatment; free 
liquids are checked to 
confirm the adequacy of 
landfilling sand wastes. 

There are no sampling 
protocols for sampling 
contaminated equipment. 

<1>one percent of laboratory waste containers excludes laboratory chemicals in their original bottles if bottles have not been opened as demonstrated by an unbroken cap seal. These chemicals are disposed of when their shelf life has been (~}eeded and there is no chance of contamination. 
Reactivity for these wastes is determined as cyanide and sulfide gas generation potential per NMHWMR 201.b.4.a.5. 



TABLE 3-3 
VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (Continued) 

Hazardous Waste 

Shops Department (cont.) 

- Non-halogenated solvents 

Explosives 

Dynamics Testing and Design 
Engineering Group 

- High explosives 

LAN:REV4. 1-T3-3/3 

Analysis Parameters 

Total metals, volatile and 
semi-volatile organics, 
igni tabili ty 

None 

Frequency 

Annually, and if waste 
generation process changes 

None 

Rationale 

As for halogenated solvents. 
The semi-volatile and vola
tile organic analyses are 
adequate to determine the 
presence of halogenated 
solvents as well as most 
regulated organic 
constituents. 

A portion of this waste is a 
listed hazardous waste (K044, 
K045) due to its reactivity 
and ignitability; other por
tions are considered hazard
ous due to their reactivity 
(0003). This material will 
not be analyzed because of 
safety considerations; 
process knowledge allows 
adequate identification for 
thermal treatment. 



TABLE 3-3 
VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (Continued) 

Hazardous Waste 

E¥plosives (cont.) 

- Contaminated burn pad sand 

Chemically Contaminated 
Egu ipmel!_~ 

Many Los Alamos Facilities 

- Empty drums, tanks, gas 
cylinders, etc. 

Analysis Parameters 

Total metals 

None 

Frequency 

Annually, and if process 
changes 

None 

Rationale 

Total metal analysis is 
performed to determine con
tamination with regulated 
metals. 

There are no sampling 
protocols for sampling 
contaminated equipment. 

(l)one percent of laboratory waste containers excludes laboratory chemicals in their original bottles if bottles have 
not been opened as demonstrated by an unbroken cap seal. These chemicals are disposed of when their shelf life has 
been exceeded and there is no chance of contamination. 

(2)Reactivity for ·these wastes is determined as cyanide and sulfide gas generation potential per NMHWMR 201.b.4.a.5. 

LAN:REV4.1-T3-3/4 



TABLE 3-4 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Parameter 

Ignitability 

Reactivity 

pH 

EP Toxicity 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Mercury 

EP Toxicity 

Organochlorine 
Pesticides 

Chlorinated 
Herbicides 

Mobility of Organic 
and Inorganic Waste 
Constituents 

Chemical Composition 

PTB:REV4-T3-4 

Test Method 

Pensky-Martens 
Closed-Cup Method 

Numerous r2yhods 
and tests 

Electrometric 

EP Toxicity 
Extraction'3) and 
Graphite Furnace Atomic 
Absorption Spectrophotometry 

EP Toxicity Extraction(3) and 
Manual Cold Vapor Technique 

EP Toxicity Extraction(3) 
and Gas Chromatography 

Toxicity Characteristic 
Leaching Procedure (TCLP) 

Any of those methods in this 
Table plus the following: 

Chemical analysis for 
volatile organic compounds 
using gas chromatography/ 
mass spectrometry 

Reference< 1> 

(L) SW1010 
(L) ASTM D93-80 

(L,S) SW Section 2.1.3 

(L) SW9040 

(L,S) SW1310 

(L) SW7060 
(L) SW7081 
(L) SW7091 
(L) SW7131 
( L) SW7191 
(L) SW7421 
(L) SW7740 
(L) SW7761 

(L,S) SW1310 

{L) SW7470 

(L) swaoao 

(L) SW8150 

(L,S) 40 CFR Part 268, 
Appendix I 

(L) SW8240 



TABLE 3-4 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

(Continued) 

Parameter 

Chemical Composition 
(cont.) 

Heat Value 

Organic Chlorine 

Trichlorofluoromethane, 
Bromoform, Dichloro-
d i fluoromethane 

Ash Content 

Cyanide 

Chrome 

PTB:REV4-T3-4 

Test Method 

Chemical analysis for semi
volatile organic compounds 
using gas chromatography/ 
mass spectrometry 
- with packed column 
- with capillary column 

Bomb calorimeter 

Halide titration of 
combustion residue 

Chemical analysis for vola
tile organic compounds 
using gas chromatography/ 
mass spectrometry 

Residue after combustion in 
muffle furnace 

Distillation and titration 

Colorimetric method for 
hexavalent chromium 

Reference( 1) 

(L) SW8250 
(L) SW8270 

(L) A006, ASTM 0240 

(L,S) A004, ASTM 02361 

(L) SW8240 

(L) A001, ASTM 0482 
(S) A001, ASTM 03174 

(L) SW9010 

(L) SW7196 



Parameter 

Total Metals 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Thallium 
Zinc 

Mercury 

Free Liquids 

TABLE 3-4 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

(Continued) 

Test Method 

Digestion and inductively 
coupled plasma method 

Manual Cold Vapor Technique 

Paint Filter Liquids Test 

Reference ( 1 ) 

SW3020 

(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 

(L) SW7470, (S) 7471 

(S) 9095 

( 1)uA" refers to Sampling and Analysis Methods for Hazardous Waste Combustion, 
EPA-600/8-84-002, February 1984. 

"ASTM" refers to American Society for Testing Material Standards. 
"SW" refers to Test Methods for Evaluating Solid Waste, Physical/ 
Chemical Methods, SW-846, 2nd Edition, EPA, July 1982. 
"L" refers to liquid waste. 

"S" refers to solid waste. 

(2)Methods for cyanide and sulfide gas generation are pending. SW-846 methods 
will be used when they become available. Methods recommended by the EPA 
will be used in the interim. 

(3)rf EP Toxicity (and other analyses) do not permit identification of an 
unknown chemical waste, digested metal samples (per SW3020) will be 
analyzed for the metals noted. 

PTB:REV4-T3-4 



fABLE 3-5 
SAMPLING METHOD~ rUH HAZARDOUS WASTES TO BE ANALYZED 

Hazardous Waste 

Basic and Applied Chemistry 
R&D Program 

Laboratory Waste (liquids) 

Laboratory Waste (solids) 

Electrochemistry Processing 

Materials Technology Group 

- Cyanide and chromate solutions 

Print Circuit Board Shop 

- Acid/base copper etching/plating 
solutions 

Isotope Separation 

Isotope and Structural 
Chemistry Group 

- Nitric and sulfuric acid 

PTB:REV4-T3-5 

Sampling Method( 1) 

Coliwasa or disposable glass 
tubing; glass bottle 

Thief, trier 

Coliwasa on disposable glass 
tubing 

Coliwasa or disposable glass 
tubing 

Coliwasa or disposable glass 
tubing 

Description of Sampling 

Samples of unknown wastes in larger containers 
(e.g., five-gallon can) taken with coliwasa; 
smaller containers may be sampled by pouring a 
small quantity of fluid into a glass bottle 
Thief or trier used for unknown wastes based 
on waste physical consistency; in some cases 
(e.g., contaminated equipment) obtaining a 
representative sample may be impracticable 

Samples taken from drums before solutions 
transferred to batch treatment system; samples 
can also be taken from treatment system tank 

See above description 

See description for cyanide and chromatic 
solution sampling 



TABLE J-5 
SAMPLING METHODS FOR HAZARDOUS WASTES TO BE ANALYZED 

Hazardous Waste 

Basic and Applied Chemistry 

Explosives 
Dynamic Testing and Design 

Engineering Groups 
- Contaminated burn pad sand 

Sampling Method( 1) 

Thief 

Description of Sampling 

Sample taken from approximate center of recent 
explosives burn 

( 1) Sampling methods are adopted from: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 2nd Edition, EPA, July, 1982. 

PTB:REV4-T3-5 



Hazardous Waste 

Basic and Applied Chemistry 

R&D Programs 

Laboratory waste (liquids) 

Laboratory waste (solids) 

PTB:REV4-T3-6 

TABLE 3-6 
FREQUENCY OF ROUTINE ANALYSES AND RATIONALE 

Analysis 

Igni tabili ty, 
Reactivity, pH, 
EP Toxicity, 
Chemical Analysis 

Heat Value, 
Organic Chlorine, 
Ash Production, 

Frequency 

Each time an unknown 
waste requires disposal 

One incinerator feed 
tank per three months 

Tr· ichlorofluoromethane, 
Bromoform, Dichloro
difluoromethane 

TCLP 

Igni tabil i ty, 
Reactivity, pH, 
EP Toxicity, 
Chemical Analysis 

Organic Chlorine( 1) 
Trichlorofluoro-

Each time waste is thought 
not to exceed treatment 
standards and is intended 
for land disposal 

Each time an unknown 
waste requires disposal 

One incinerator feed 
tank per three month 

methane, Bromoform, 
Dichlorodifluoromethane 

TCLP Each time waste is thought 
not to exceed treatment 
standards and is intended 
for land disposal 

Rationale 

Analyses for selected parameters 
will be performed for wastes that 
are unknown from laboratory process 
knowledge 

Analyses will be required by 
incinerator permit 

To provide certifiable documentation 
that waste is land disposable under 
40 CFR 268.7 

Analyses for selected parameters 
will be performed for wastes 
that are unknown from laboratory 
process knowledge 

Analyses will be required by 
incinerator permit 

To provide certifiable documentation 
that waste is land disposable under 
40 CFR 268.7 



Hazardous Waste 

Electrochemistry Processing 

Materials Technology Group 

- Cyanide and Chromate 
solutions 

Print Circuit Board Shop 
- Acid/base copper etching/ 

plating solutions 

isotope Separation 

Isotope and Structural 
Chemistry Group 

- Nitric and sulfuric acid 

PTB:REV4-T3-6 

TABLE 3-6 
FREQUENCY OF ROUTINE ANALYSES AND RATIONALE 

(Continued) 

Analysis Frequency 

Cyanide, Chrome Per batch 

pH Per batch 

pH Per batch 

Rationale 

Toxic contaminants concentrations 
can vary widely and proper treatment 
of waste is assured by frequent 
analyses 

Same as cyanide, chromate analysis 
above 

The compositions of these wastes do 
not change significantly; test is 
performed to confirm composition; 
additional analyses will be per
formed if a process change should 
affect the waste characteristics; 
any such analyses may be conducted 
at the discretion of the Group 
Manager or regulatory agencies 



TABLE 3-6 
FHeQUENCY OF ROUTINE ANALYSES AND RATIONALE 

(Continued) 

Hazardous Waste 

Shops Department 

Main Shops Department 

- Lithium hydride, 
lithium metal 

- Solvents, halogenated 
and non-halogenated 

Explosives 

Dynamics Testing and Design 

Engineering Group 

Analysis 

None 

None 

- High explosives None 

- Contaminated burn pad sand EP Toxicity for 
Metals 

PTB:REV4-T3-6 

Frequency 

None 

None 

None 

Annually, and if formula
tion of explosives changes 

Rationale 

Process knowledge allows identifi
cation of material without analysis 

Material properties of these 
solvents are well known and process 
knowledge allows identification of 
material without analysis 

Process knowledge allows 
identification of material without 
performing highly dangerous analysis 
of high explosives 

Sand is assumed to be contaminated 
with EP Toxic barium 



Hazardous Waste 

Chemically Contaminated Equipment 

Many LANL facilities 

- Empty drums, tanks, 
gas cylinders, etc. 

TABLE 3-6 
FREQUENCY OF ROUTINE ANALYSES AND RATIONALE 

(Continued) 

Analysis Frequency 

None None 

Rationale 

Contaminants known and contaminated 
equipment treated with the same pre
cautions as if it were the actual 
material 

(l)The nature of the waste (e.g., contaminated rags, tissues, etc.) may preclude analysis and process knowledge will 
have to provide necessary information. 

PTB:REV4-T3-6 



4.0 WASTE MANAGEMENT PRACTICES AND FACILITIES 

The waste management facilities at Los Alamos to be permitted consist of the 
following, as noted in Section 2.0: 

• TA-50 Batch Treatment System, Modular Container Storage 
Buildings, and Chemical Waste Incinerator and 
Associated Container Storage Areas 

• TA-54 Waste Transfer, Packaging and Storage Facilities 
and Treatment Tanks 

• TA-16 Industrial Incinerator 

• TA-50 Container Storage Pad. 

These Laboratory facilities and related hazardous waste processing activities 
(treatment and storage) are described in the following sections. 

4.1 TA-50 BATCH TREATMENT SYSTEM AND ASSOCIATED CONTAINER STORAGE UNITS 
The lower level of Building 1 at TA-50 houses waste treatment facilities for 
treating radioactive liquid wastes and nonradioactive RCRA-regulated wastes. 
The hazardous waste treatment facilities are located in a room with approxi
mately 425 square feet of floor area (Figure 4-1). The cement pad underlying 
the treatment system is presently in good condition, free of any cracks, gaps 
or holes. The cement pad underlying the treatment system is coated with epoxy 
(see Appendix I) to prevent damage in the event of a spill. The area can 
easily be inspected and is free of cracks and other signs of deterioration. 
The treatment facility includes a versatile batch, wet chemical processing 
system (Figure 4-2), designed to neutralize or treat acids and bases, cyanides 
and heavy metal-containing solutions. 

Container storage for the Batch Treatment System occurs south of Bui~ding 1 in 
modular storage buildings. Drummed or otherwise containerized hazardous waste 
scheduled for treatment is stored in the prefabricated units. Each unit is 22 
feet, 8 inches by 9 feet by 8 feet, 7! inches high, and is capable of storing 
a maximum of 30 55-gallon drums or the equivalent amount of bulk storage 
containers. Up to three storage units are anticipated to provide storage for 
the Batch Treatment System. Figure 4-1 shows the location of each storage 
unit. A complete manufacturer's description of the storage units is presented 

PTB:017REV4-4 4-1 



in Appendix W. Each storage unit is equipped with an epoxy coated metal 
chemical separation wall to prevent mixing incompatible materials, a 
corrosive-resistant fiberglass floor grating, a polypropylene building sump 
liner, fire extinguisher equipment, and ventilation equipment. Only compati
ble waste materials will be stored in module compartments. The storage units 
can be loaded by forklift or by hand. 

The batch treatment system consists of a totally enclosed, vented 500-gallon 
pressure vessel which is lined with a nominal 60-mil (0.060-inch) thick Kynar 
(polyvinylidene fluoride) carbon-mat-reinforced lining. The pressure vessel 
is equipped with a sparging loop for treatment gas introduction and an agita
tor for proper homogenization of tank contents. The vessel is also connected 
to various plumbing to allow the addition of treatment chemicals under enclosed 
conditions. The pressure vessel is jacketed and the jacket is designed to be 
connected to steam, hot water and cold water lines to permit heating or cool
ing the vessel. A vented, 370-gallon blowdown tank is incorporated into the 
system. This tank ensures that possible overpressuring of the pressure vessel 
during waste treatment or filling does not result in leaks of hazardous wastes 
or damage to the treatment system. A vent gas condenser system for pressure 
vessel venting and a basket/cartridge filter also complement the system. 
Vacuum transfer lines for pressure vessel loading from drums or from tank 
trucks complete the mechanical portions of the batch treatment system. All 
plumbing and hardware that would be subject to corrosion from untreated liquid 
waste are Kynar lined. 

The batch treatment system has a full package of instrumentation to permit 
continuous or periodic measurement of appropriate treatment parameters and 
sample collection. The system and its contents are monitored for pH, 
oxidation-reduction potential, temperature, pressure and flow volume at appro
priate locations in the system. The detailed engineering drawings showing the 
batch treatment system mechanical components and instrumentation are ~n 

Appendix I. Appendix I also contains the detailed specifications and the 
pressure vessel lining inspection report. 

The treatment facility also includes a fume hood area that can accommodate two 
55-gallon drums for transfer of liquids from one drum to another under 
ventilated conditions. 
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4.1.1 Current Management Practices 
Building 1 at TA-50 is fenced and the access gates and building doors are 
locked and the building patrolled by Los Alamos security personnel during 
unattended hours. Modular storage units for container storage are locked and 
located within the fenced area. The batch waste treatment system is used pri
marily to treat the Electrochemistry Processing chromate and cyanide plating 
solutions and acid/base copper etching/plating solutions. The treatment 
system is highly flexible, however, and other wastes, particularly heavy metal 
solutions, may occasionally be treated. Typically, the chromate and cyanide 
plating solutions are treated in batches of up to 220 gallons several times a 
year and the copper etching/plating solutions are treated in 400-gallon 
batches approximately every two months. 

Steel 55-gallon drums will be used to store wastes in the TA-50 modular 
container storage units. These drums will meet the U.S. Department of Trans
portation Specification No. 17C or 17H. Corrosive wastes will be stored in 
DOT 17C or 17H drums with polyethylene liners, if necessary, to prevent 
corrosion of the metal drums. The drums will be handled and transported in 
the batch treatment and storage areas by hand trucks or forklifts. Other 
approved containers may also be stored in the modular storage buildings. 

Hazardous wastes are currently received at the batch treatment system in drums 
or other DOT-approved containers (Appendix I-2); however, connections and 
necessary equipment are in place for off and on loading trucks by vacuum. 
Drums are kept closed and stored in the modular storage units until their con
tents are transferred to the treatment system. Transfer from drums to the 
batch treatment system occurs within a contained area within Building 1. 
Drums are unloaded by forklift into a small curbed area and suctioned with a 
drum pump. The curbed area consists of one and one-half inch angle iron 
bolted to the concrete floor with a rubber gasket to provide a seal. All 
components of the unloading area are painted and sealed with an epoxy resin. 
Wastes are also stored in containers described in Section 4.3 and Appendix 
I-2. Only compatible wastes are handled at any one time in this area; 
however, the treatment system is used to treat incompatible wastes with 
thorough washdown between waste batches. Analyses of wastes are performed 
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both before and after treatment. The Waste Analysis Plan, Section 3.2, 
discusses the parameters, rationales, test methods and sampling methods 
pertinent for characterizing these wastes. 

After rendering wastes nonhazardous by treatment (see Section 4.1.2), the 
resulting liquid is sampled by opening of the valves on the treatment tank. 
The types and frequency of analyses performed and the analytical methods 
employed are identical to those noted for the wastes prior to treatment (see 
Section 3.0). Liquid, post-treatment effluent is placed in the treatment 
tanks at TA-54, Area L and allowed to evaporate. Residue from effluent evapo
ration in Area L treatment tanks and sludge generated in the treatment of 
listed wastes (NMHWMR 201.C.2 through 201.C.4) will be mixed with cement in 
drums and stored at AreaL prior to disposal at a permitted off-site facility. 
Any effluent or sludge resulting from the treatment of material which is a 
RCRA waste because it exhibits one of the four characteristics (NMHWMR 201.B) 
will be handled as hazardous waste if the effluent or sludge continues to 
exhibit the characteristic. After treatment, wastes are discharged to a 
holding tank pending results of chemical analysis for disposal requirements. 
Effluent generated by the treatment of a characteristic waste which does not 
exhibit the characteristic will be discharged to the industrial waste 
treatment system. 

The fume hood area of the batch treatment room is used for transfer of liquids 
from one drum to another (as, for example, from a damaged drum to a new drum 
or to collect liquids for incineration, etc.). This area is typically used 
when a waste generator within the Laboratory cannot transfer liquids without 
receiving vapor exposures to chemicals such as xylene or toluene. 

4.1.2 Secondary Containment Areas 
The eight-inch curb which encloses about 150 square feet of floor space 
beneath the batch treatment system provides containment for approximately 850 
gallons of liquid. This containment volume is greater than the 500-gallon 
capacity of the batch treatment system. Raised floor drains that empty into 
the industrial (radioactive) sewer system are located within the curbed area. 
The level of these drains is about one-half inch below the top of the curb; 
thus, the serrated tops of the floor drains have been replaced with blind 
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flanges to prevent inadvertent release of hazardous materials into the 
industrial waste sewer. 

Each modular storage unit south of Building 1 is designed to contain any leaks 
or spills. The units are constructed of 12-gauge steel covered with two coats 
of chemical-resistant epoxy. The sub-floor containment areas are also lined 
with polypropylene, providing a 500-gallon spill containment reservoir. 
Loading drummed waste into the batch treatment system will take place within 
the angle-iron bermed area. This loading area provides containment of minor 
drips and spills associated with waste transfer. 

4.1.3 Batch Treatment System Description and Processes 
The TA-50 Batch Treatment System is designed to treat and neutralize various 
types of metal waste streams (cyanide, chromate, heavy metal). Even though 
the waste streams to be treated in the tank will vary, the specific gravity of 
all wastes entering the tank will not exceed 1.25. A protective KYNAR lining 
was chosen for the tank because of its corrosive-resistant capabilities and 
compatibility with the waste streams to be treated (see Appendix K for the 
Chemical Resistance Table for compatibility information). The tank shell and 
liner will be inspected annually (see Section 6.3, Procedures to Prevent 
Hazards) to ensure that the tank walls and liner have not experienced damage 
due to corrosion or erosion. The following sections discuss the various types 
of treatment performed in the batch treatment system. 

The reactor tank is supported by four legs that are constructed of lengths of 
six-inch wide by 0.5-inch thick steel plate welded to form a box. Each leg 
has a pad with a surface area of 2.5 square feet that rests on the concrete 
floor of the batch treatment system room. The total weight of the filled tank 
will not exceed 8,000 pounds (the tank weighs about 2,800 pounds and the 
weight of the contents will not exceed 5,000 pounds). Thus, each l~g will be 
required to support a load of no more than 2,000 pounds, and each pad will 
exert a load of no more than 800 pounds per square foot on the floor. The 
concrete floor design load-bearing capacity is approximately 3,000 pounds per 
square foot; thus, the floor loading is well below the design capacity of the 
floor. 
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4. 1.3.1 Cyanide Waste Treatment 
Batches of up to 220 gallons of waste cyanide solution are treated at one time 
in the treatment system. Cyanide solutions are received at the facility in 
55-gallon drums. After analysis, the solutions are transferred from the drums 
into the treatment system tank by transfer pump. Pump specifications and the 
vendor information on the pumps are included in Appendix I (page I-54). Based 
on the volume of the solution and its cyanide concentration, measured amounts 
of sodium hypochlorite or a combination of chlorine gas and sodium hydroxide 
are added to the tank through pipelines and valves. The subsequent series of 
reactions of these chemicals with the cyanide in solution results in the 
essentially complete destruction of the cyanide. The end-products of this 
process are sodium chloride, carbon dioxide and nitrogen. 

4.1.3.2 Chromate Waste Treatment 
Chromate plating solutions are treated in batches of up to 150 gallons. These 
wastes are received in 55-gallon drums and transferred to the waste treatment 
system tank in the same manner as that used for cyanide wastes. Sulfur diox
ide gas or sodium hydrosulfide is introduced into the tank and the pH main
tained below 2 by addition of sulfuric acid. Resulting reactions reduce the 
chromium in the plating solutions from the plus six to the plus three valence 
state. After reduction of the chromium, sodium hydroxide is added to the 
tank, raising the pH to about eight and precipitating the chromium as the 
metal hydroxide. This precipitant is filtered from the tank solution, mixed 
in a drum with cement and stored at TA-54, Area L for disposal at a permitted 
facility. If the waste liquid contains any listed hazardous waste, or exhi
bits one of the four characteristics of hazardous waste, it will be evaporated 
in the Area L treatment tanks and the residue will also be mixed with cement 
in drums and stored at AreaL prior to disposal at a permitted facility. 

4.1.3.3 Acid/Base Heavy Metal Waste Treatment 
Acid/base wastes resulting from processes such as copper etching and plating 
are treated in approximately 400-gallon batches which are stored at Area L. 
These wastes are transferred to the treatment tank in the same manner as other 
wastes and are neutralized. Sodium hydroxide is used to neutralize waste 
acids, and hydrochloric or sulfuric acid are the neutralizing agents for 
alkaline solutions. In addition to neutralization, acid solutions are treated 
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to remove metals such as coppe~, arsenic, lead, silver, etc. by appropriate 
chemical methods. The removal of metals from the acid wastes is accomplished 
by precipitation and removal of the insoluble metal hydroxide. Treatment and 
removal of metals is accomplished by the following simplified steps: 

1. Wash all pipelines and tanks that will be used in 
treatment/transfer of wastes with water. 

2. Pump waste into reaction vessel. 

3. Adjust the pH to the predetermined point by addition of 
sodium hydroxide or acid (usually the pH will need to be 
increased by caustic addition). 

4. Add sodium hydrosulfide. 

5. Adjust the pH to seven (neutral). 

6. Filter sludge in basket filter and solidify with cement 
in 55-gallon drums for storage at Area L with ultimate 
disposal at permitted landfill. 

7. Effluent is evaporated in AreaL treatment tanks and the 
residue is solidified with cement in 55-gallon drums for 
storage at Area L prior to disposal at permitted 
facility. 

8. Wash all pipelines and tanks used in process with water. 

4.2 TA-50 CHEMICAL WASTE INCINERATOR 
The chemical waste incinerator, located in Building 37 at TA-50 (Figure 4-3), 
is a highly modified, controlled air incinerator rated at a nominal waste feed 
throughput of 45 ki~ograms per hour. Containerized liquid and solid waste are 
also stored in Building 37 until accumulation of sufficient material for an 
incinerator run. The incinerator is currently permitted to burn radioactive 
and PCB-contaminated materials. The Laboratory is proposing to permit the 
incinerator under RCRA to provide for future operating flexibility and minimi
zation of land disposal. The incinerator and flue gas treatment systems are 
capable of safely combusting a variety of hazardous wastes including low-level 
radioactive wastes and transuranic contaminated wastes. Since the incinerator 
is designed to combust materials contaminated with radioactivity, the inciner
ator is fitted with glove boxes that permit operation and maintenance of 
components that have the potential of becoming radioactively contaminated. 
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Personnel access to the incinerator equipment can be achieved with proper 
protective clothing and respiratory equipment (see Section 6.5.2). 

The incinerator process is depicted in Figure 4-4. The incinerator, a 
controlled air, dual chamber design, is natural gas fired to provide waste 
ignition and to supply supplemental heat. A detailed description of the 
incinerator and incinerator process is provided in the trial burn plan 
(Appendix J); a summary of this information is provided in Section 4.2.3. 
Minor modifications to the incinerator were conducted after completion of the 
trial burn. These modifications are described in Appendix J-1. 

Solid wastes are loaded into the incinerator in batches by a ram feeder. 
Liquids are loaded by a pump and gaseous wastes fed by gas container pressure 
or assisted with a vacuum pump. All wastes are charged to the primary com
bustion chamber operated at a nominal temperature of 760 to 980°C with air 
controlled to maintain nearly stoichiometric conditions. Unburned volatile 
components and entrained particles exit the primary chamber to the secondary 
chamber where excess air and supplemental heat are introduced to promote 
complete combustion. The secondary chamber is maintained at a nominal temper
ature of 870 to 1200°C and provides the needed residence time to assure 
complete combustion. 

The flue gas treatment system consists of a quench column, a venturi scrubber, 
a packed-column scrubber/mist eliminator, a reheater, HEPA filters, an acti
vated carbon adsorber, additional HEPA filters, and an induced draft blower. 
The purpose of the flue gas treatment system is to remove particulate matter, 
condense volatile metals and capture acid gases, such as sulfur dioxide, 
chlorine and fluorine. After purification by the flue gas treatment system, 
the gas exiting the filters is discharged to the atmosphere through a stack by 
an induced draft blower. 

Container storage for wastes to be incinerated occurs in Room 117 of Building 
37. Figure 4-3 shows the location of tr.= storage area. The storage area 
occupies 2,000 square feet; 920 square feet of this room is dedicated for 
chemical waste storage and incinerator staging. Appendix V presents the 
design criteria for the storage/staging area. Liquid and solid wastes are 
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transported to Building 37 in 30- or 55-gallon drums meeting DOT Specification 
Nos. 17C or 17H. Corrosive wastes will be stored in DOT 17C or 17H drums with 
polyethylene liners, if necessary, to prevent corrosion of the metal drums. 
Drums will be handled and transported within the Building 37 storage area by 
hand trucks or forklifts. Other DOT approved containers such as 330-gallon 
containers described in Appendix I-2 may be utilized for storage of some 
waste. The room will store a maximum of 34,600 pounds of hazardous waste. A 
maximum of 63 55-gallon drums or 11 330-gallon containers will be stored in 
Room 117. Drums may be stored two high. Drums on the top layer will be 
stored on pallets on top of the first layer by using a forklift. Wastes will 
be segregated spatially in Room 117 such that only compatible wastes will be 
stored together. 

4.2.1 Secondary Containment Areas 
Two 155-gallon KYNAR-lined steel tanks are located in the incinerator 
facility. These tanks are used for less than 90-day storage of waste and for 
blending of wastes prior to incineration. The tanks and associated pumps are 
located within a curbed area having dimensions of 0.42 feet by 9.5 feet by 
20.83 feet. Curbing around a door reduces the containment volume by about 8 
cubic feet. The curbed area can contain approximately 562 gallons of liquid, 
an amount in excess of the total volume of waste that may be stored in the 
waste tanks. 

The chemical waste storage area in Building 37 will occupy a room approxi
mately 40 feet by 23 feet. The floor of this room will be recessed 16 inches 
below steel grating to provide approximately 1,224 cubic feet (9, 155 gallons) 
of secondary containment volume. The concrete slab forming the floor will be 
continuously poured and free of joints, cracks, or gaps. Exposed concrete 
floors, walls and ceilings will be coated with plasite-type epoxy finish and 
will be designed to drain and remove liquids resulting from leaks, spills or 
precipitation. The sub-floor secondary containment system will be divided 
into two independent compartments which will provide containment for greater 
than 10 percent of liquids stored in each cell. Each compart~ent will have an 
independent drain sump; only compatible wastes will be stored in each 
containment cell. 
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4.2.2 Current Management Practices 
Building 37 in TA-50 is fenced with access gates locked during unattended 
hours. Additionally, the building doors are locked when unattended and the 
area is patrolled by Los Alamos security personnel. 
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It is intended that the waste incinerator be used to reduce significantly the 
volume of hazardous waste requiring off-site land disposal. Incineration, 
coupled with batch treatment and recycling when feasible, should eventually 
reduce the volume of landfilled wastes to a minimal level. Some wastes may 
not be suitable for incineration. These wastes will be identified by actual 
waste analysis or process knowledge (see Section 3.2) and will be segregated 
from incinerator-suitable materials (see Section 3.3). 

Wastes to be incinerated are stored at the Area L Waste Transfer, Packaging 
and Storage Facility if storage for greater than 90 days is required or in the 
Room 117 storage area within Building 37. Solid wastes are received at the 
incinerator facility in sealed containers which may be opened or sorted as 
necessary. Prior to incineration, the solid wastes are restricted to an area 
that has been engineered for proper storage of the material. Liquid wastes 
are also received in sealed containers. Prior to incineration, the liquid 
wastes are either retained in the sealed container (if the container is within 
a shipping cask designed for spill control) or may be transferred by dip 
tube/pump into the 155-gallon KYNAR-lined holding/ blending tanks. Only 
compatible wastes are placed in the holding/blending tanks at any one time. 
Compatibility is assured by mixing only wastes that are in the same packaging 
categories, as described in Appendix L. Segregation and transfer of the 
wastes are performed by trained chemical waste technicians inside a properly 
ventilated enclosure (see Figure 4-3 for locations of emergency equipment). 
During transfer operations, personnel are equipped with protective clothing 
and respiratory protection, as required. 

The pumps used to transfer liquid wastes into the holding/feed tanks are Lutz 
brand air-driven centrifugal driven pumps. The pump's suction tube fits 
directly into the bung hole of the waste drum. These pumps are self-priming, 
made of Kynar and Hasteloy C276, and transfer liquid at a rate of 25 gallons 
per minute. 

The pH of the circulating flue-gas scrub solution is continuously monitored 
and adjusted when desired by addition of sodium hydroxide. The specific 
gravity of the scrub solution is monitored and maintained at or below a 1:alue 

PTB:017REV4-4 4-10 



that would allow the precipitation of solids. The specific gravity of the 
flue-gas solution is monitored and maintained well below the precipitation 
threshold value by replacement of the recycled solution with fresh water. 

Ash is removed from the incinerator via two knife gate valves directly, by 
gravity, into a 55-gallon drum. Ash cleanup from the cooled incinerator is 
accomplished using sweeping wands operated through glove ports. The ash 
storage is limited to less than 90 days, in accordance with 40 CFR 262.34(a) 
(NMHWMR 204.B.1) so a RCRA permit is not required for the ash hopper. Since 
the incinerator is used for volume reduction of transuranic and low-level 
radioactive wastes, the ash, scrub solution and scrub filter bags are handled 
as suspect radioactive wastes. Ash is first checked to determine its radio
nuclide content. Ash that is classified as transuranic waste is solidified by 
mixing with cement, calcium sulfate, or other DOE-approved immobilizing media, 
and stored for proper disposal. Ash that is classified as low-level radioac
tive waste is analyzed according to the procedures in Section 3.0 to determine 
whether or not a hazardous waste component is present. If the waste is also 
found to be a hazardous waste, it is handled as a mixed waste. Ash that is 
not found to be radioactive is analyzed according to the plan presented in 
Section 3.0. If the ash is hazardous waste, it is handled and disposed in 
accordance with the waste procedures presented in this document. Thus, the 
incinerator is used for volume reduction of radioactive and hazardous waste as 
described above, and the ash is considered potentially to be hazardous waste 
[40 CFR 261.3 (c)(2)] [NMHWMR 201.A.2.c(2)] and is checked for radioactive and 
hazardous waste contamination and handled appropriately. 

4.2.3 Waste Incinerator Trial Burn Plan and Trial Burn Results 
Pursuant to RCRA Part B permit application requirements noted in 40 CFR 270.62 
(NMHWMR 302.E.2), a trial burn plan (including a quality assurance plan) has 
been developed for the Controlled Air Incinerator (CAI) system at Los Alamos 
and a trial burn has been conducted. The trial burn, results of the trial 
burn, and quality assurance plans are in Appendix J. The trial burn is 
summarized below. Startup/shakedown procedures are not applicable because the 
Laboratory incinerator is an existing facility. 

The RCRA Trial Burn of the Chemical Waste Incinerator was conducted during 
September 1986 in accordance with the Trial Burn Plan. The trial burn was 
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comprised of four test conditions, two of liquid feed and two of solid feed, 
during which the primary variable was combustion temperature. Each run 
consisted of six volatile organic sampling trains and three EPA modified 
Method 5 test periods. The principal organic hazardous constituents (POHCs) 
for which the destruction and removal efficiency was determined are carbon 
tetrachloride and trichloroethylene. During the trial burn, a total of 2,223 
pounds of carbon tetrachloride and 1,000 pounds of trichloroethylene were fed 
into the incinerator. 

The trial burn test produced process data that permits calculation of POHC 
destruction and removal efficiency and hydrogen chloride removal efficiency. 
The trial burn also documented the process feed and operating conditions that 
will be used in establishing operating permit conditions and allowed calcula
tion of heat and material balances needed to confirm or assess recorded 
process conditions. Thus, sampling and analysis procedures were included in 
the trial burn plan to determine the physical-chemical characteristics of the 
incinerator feed materials, particularly the POHC concentrations, material 
feed rates, the composition and flow rates of the stack gases, the amounts of 
POHC discharged in the stack gases and in the quench-scrubber purge water 
removed by filters in the air pollution control system and the quench-scrubber 
water recirculation system. The monitoring procedures were selected to 
measure concentrations of oxygen in the combustion gases and carbon monoxide 
in the stack gases. Details and locations of monitoring conducted during the 
trial burn are presented in the trial burn plan (Appendix J). 

Temperatures were continuously monitored and recorded in over twenty locations 
throughout the CAI process. All temperatures are continuously recorded on 
strip charts in the control room. The temperature in the primary chamber is 
automatically modulated by adjustment of the natural gas supply to the chamber 
to maintain the desired temperature. 

Feed rates of waste liquid were measured using mass flowmeters and direct 
measurement of the liquid level in the feed tank. The destruction efficiency 
calculations are based on the waste feed volumes determined from these 
measurements. 
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During the trial burn, and during normal operation of the incinerator, a log 
is completed for all operations, including completion of data sheets every two 
hours and continuous monitoring/recording of major parameters. These logs are 
a record of operating conditions and provide evidence that the operator has 
checked and is aware of the actual operating status of the system. The time 
at which entries are made is shown, as are the actual instrument reading for 
each variable. If automatic shutdown occurs, the log will state the nature of 
the shutdown, the time it occurred and the suspected cause. Additionally, 
unusual conditions or situations such as spills or leaks are noted on the 
log. Further, once each shift, the shift supervisor inspects the facility for 
malfunctions, deterioration, operator error and discharges that could lead to 
discharge of hazardous waste constituents to the environment or to a threat to 
human health. If it is determined that a spill potential exists, corrective 
action are taken immediately. 

Detailed results of the trial burn are presented in Section D-5h of Appendix 
J. During the trial burn, the incinerator achieved or exceeded the 
performance standards of 40 CFR §264.343. Based on these results, Los Alamos 
wishes to permit the incinerator for waste feed of carbon tetrachloride and 
lower on the EPA Incinerability Index. 

After completion of the RCRA Trial Burn, several modifications have been made 
to the incinerator; however, the modifications are primarily equipment 
upgrades and thus are considered minor in nature. Detailed descriptions of 
these minor modifications are presented in Appendix J-1. 

The interim period between completion of the trial burn and receipt of final 
approval for full operating authority could be several months. During this 
time, Los Alamos intends to continue operating the incineration system under 
interim status on a full-time basis for volume reduction of hazardous waste. 

4.3 TA-54, AREA L WASTE TRANSFER, PACKAGING AND STORAGE FACILITIES 
The waste transfer, packaging and storage facilities are used to store and to 
package or solidify hazardous chemical wastes. When ready, wastes are trans
ported from the facilities to treatment facilities or off-site for disposal or 
recycling at a permitted facility. Two structures comprise the AreaL waste 
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transfer, packaging and storage facilities. These include a metal building 
and a roofed concrete pad. A plan view of the metal building is shown in 
Figure 2-6. The roofed concrete pad plan is shown in Figure 2-7. 

These metal building and concrete pad facilities are used to store lab packs 
in 55-gallon drums. Prior to the containerization of the lab packs into the 
55-gallon drums, an identification and appropriate segregation of the hazar
dous wastes is performed. This may involve the placement of waste in small 
containers into drums, pouring liquid waste into drums, and transfer of waste 
from one drum to another. All drums and containers are kept closed during 
storage and are opened only when chemicals are transferred from one container 
to another or when lab packs are prepared. 

A representative handling/storage load for the metal building consists of the 
following: 

Four 55-gallon drums as lab packs 

25 gallons of miscellaneous wastes in assorted small 
(five-gallon or less) containers 

A maximum of eight 55-gallon drums (or 14 30-gallon drums) can be stored in 
the metal building. The volume of liquid waste stored in the building will 
not exceed 440 gallons (as described in the Part A Application) due to the mix 
of lab packs and stabilized and free liquids. The small containers will be 
stored adjacent to the drums on the grates. The small containers will even
tually be placed in lab packs and/or the contents transferred to 55-gallon 
drums. 

A total of 304 55-gallon drums can be stored at the roofed concrete pad by 
stacking drums on pallets on top of the first layer of drums using a fork
lift. Two 225-gallon storage containers are also located on the pad. These 
containers are constructed of polyethylene and are designed to facilitate 
movement with a forklift truck. The containers meet DOT Specification No. 
E9052. The material of construction, polyethylene, is compatible with any 
waste that will be stored in them based on vendor chemical suitability data. 
Vendor information on the 225-gallon containers is contained in Appendix I-2. 
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Additional containers of this description in either 225- or 330-gallon size 
may take the storage place of 55-gallon drums. The total gallon capacity will 
not be exceeded per storage cell. 

[The containers were previously described incorrectly as tanks. This correc
tion has been made in the Part A and 8 Application (May 1985 submittal). The 
storage capacity of these containers has been taken into account in the 
current Part A, in the storage capacity for AreaL.] 

The 55-gallon drums meet the DOT Specification No. 17C or 17H (small contain
ers are also DOT approved). Corrosive wastes will be stored in DOT drums with 
polyethylene liners as necessary. 

Containers not containing liquids may be stored, on pallets or otherwise 
elevated four inches, in cleared areas within the fenced portions of Area L. 
subject to the limitations of NMHWMR 206.D.4.f.(3) and 206.D.4.f.(4). Such 
containers shall not be stored within 10 feet of the perimeter fence, nor 10 
feet of closed disposal unit covers, nor 5 feet on either side of buried or 
overhead utility lines, nor 20 feet of any structure, nor 5 feet of any paved 
or unpaved roadway. 

Waste handling equipment used at these facilities include the following: 

• Hand trucks 
• Drum pumps 
• Fork lift 

The drums will be stored on wooden pallets (only upper layer); the pallets are 
moved, positioned, and stacked at the roofed storage area by use of a 
forklift. 

The Los Alamos procedure for transferring wastes from containers to the 
treatment system utilizing the drum pumps is included as Appendix K. 

4.3.1 Lab Packs 

Lab packs are used at Los Alamos to containerize the laboratory wastes, par
ticularly the laboratory R&D wastes. A typical lab pack (Figure 2-8) consists 
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of a number of containers of compatible wastes (see Section 3.3) and vermicu
lite enclosed in a 55-gallon drum. Vermiculite was chosen as a stabilizing 
material for lab packs because of its good absorbing properties, its resis
tance to attack by most chemicals (Merck and Company, 1983) and the cushioning 
it provides for inside containers during handling and transportation of lab 
packs. Vermiculite is attacked by hydrofluoric acid; however, this chemical 
constitutes only very small volumes in individual lab packs, and their con
tainers will be wrapped in magnesium oxide pads. Table 4-1 provides data on 
the absorption capabilities for a few chemicals. None of the chemicals 
packaged into lab packs deteriorate vermiculite at ambient temperatures. 

Los Alamos laboratory wastes are typically received for disposal in the con
tainers in which the chemical manufacturer originally packaged the material. 
Thus, inside container/waste compatibility is usually not an issue. Wastes 
not received in their original containers are placed into empty containers 
that once contained compatible chemicals or in other suitable containers based 
on 49 CFR §173, §178, and §179. Inside containers are visually checked for 
signs of leakage and the container lid or top tightened as the containers are 
placed into lab packs. If simple lid tightening is not thought to be suffi
cient to correct the leak, the material is transferred to a nonleaking 
container before it is loaded into the lab pack. 

A volume of vermiculite sufficient to absorb the entire aggregate liquid con
tents of the inside containers is added to the drum initially and as the drum 
is filled. Addition of the vermiculite in this manner eliminates unfilled 
voids between containers. After placing the final container in the drum, the 
remaining drum volume is filled with vermiculite. The required ratio of the 
volume of liquid waste to that of vermiculite in the lab pack depends on the 
type of waste to be placed in the drum. However, minimizing vermiculite usage 
by adding only the required volume of the absorbent to each lab pack would 
introduce unnecessary complexity to lab pack packaging procedures. Thus, a 
ratio of about four volumes of vermiculite to one volume of liquid will be 
maintained in all lab packs. This worst case ratio will ensure that suffici
ent absorbent volume is present in all lab packs (see Table 4-1 for absorbing 
capacities of vermiculite). The drums are DOT-approved 17C or 17H drums. 
Typically, the drums are unlined. When necessary, 83-gallon drums and vermi
culite are used to overpack damaged 55-gallon lab pack drums. 
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4.3.2 Secondary Containment Areas 
Three shallow sumps covered by fiberglass grates are located in the concrete 
floor of the metal building. These sumps are provided to contain any chemical 
spills that may occur within the building. The concrete floor in the metal 
building is free of cracks and other signs of deterioration. The approximate 
dimensions of these sumps are shown in Figure 2-6 and will together contain a 
liquid volume of about 335 gallons. This secondary containment volume is 
significantly greater than that required based on the maximum liquid waste 
storage in the area. The floor slopes generally towards the sumps. The 
handling of any spilled wastes that collect in the sumps is discussed in 
Section 6.0. An asphalt-lined run-on control ditch is located outside the 
building to divert surface drainage away from the building. 

The concrete storage pad is divided into six bermed cells. Steel grating lies 
above the floor of each cell so that waste drums and tanks are elevated sever
al inches above the floor. The floor of each cell slopes toward a sump. The 
concrete storage pad will be maintained free of unsealed cracks and unchecked 
deterioration. The six cells have a combined secondary containment capacity 
of 11,008 gallons. This secondary containment volume is significantly greater 
than that required based on the maximum liquid waste storage in the area. The 
containment volume and the maximum liquid waste storage of each cell on the 
pad is listed below: 

Cell ( 1) 
1 
2 
3 
4 
5 
6 

Secondary Containment 
Volume (gallons) 

2,676 
1 '717 
1' 111 
1,717 
1 '111 
2,676 

Maximum Liquid Waste 
Storage in Cell (gallons)(2) 

4,400 
2,640 
1,570 
2,640 
1,570 
4,400 

( 1)Numbered left to right as shown in Figure 2-7. 
(2)The actual maximum liquid volume will be below these amounts because some of the drums in each cell will be lab packs or contain solid wastes. 

The concrete floors at each of these storage areas are presently in good 
condition, free of any cracks, gaps or holes. The concrete floors are coated 
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with Semstone® epoxy to prevent damage in the event of a spill. The Semstone® 
epoxy was chosen for its resistance to a wide range of acids, alkalis, 
solvents and water solutions (see Appendix I-1 for vendor information). The 
containers at the metal storage building are elevated by use of the metal or 
fiberglass grates and wooden pallets to prevent contact with free liquids. 
The second layer of containers at the roofed concrete pad are stored on wooden 
pallets. 

4.3.3 Current Container Management Practices 
When a chemical waste is ready for treatment or disposal, personnel at the 
generating laboratory contact Group HSE-7. HSE-7 personnel then visit the 
generating site to package the waste for transport to the waste transfer, 
packaging and storage facilities at Area L. The wastes are packaged and 
labeled in compliance with DOT and EPA requirements. The wastes are 
transported on a three-ton flat-bed truck. 

When the HSE-7 personnel pick up the wastes from the generator, a Chemical 
Waste Disposal Request form (H-1 in Appendix H) is completed. The form lists 
the chemicals being transported and is carried in the truck during transport. 
Once the lab wastes are received in the waste transfer, packaging and storage 
facilities, they are segregated into compatible chemical groups (e.g., oxidi
zers, organics, etc.). They are then packed with vermiculite (heavier 
containers at the bottom) in 55-gallon drums as described in Section 4.3. 1, 
and in accordance with Los Alamos' procedure for identification and segrega
tion of hazardous wastes (Appendix L). 

A second form called "Los Alamos Hazardous Chemical Waste Disposal Record" 
(H-2 in Appendix H) is also completed for each lab pack. This form is used to 
record information such as: 

Origin, description and quantity of each waste received • Method of treatment, storage or disposal 
Location of disposal 
List of chemicals in lab packs 

The segregation capabilities of the waste transfer, packaging and storage 
facilities permit storage of up to nine waste types at any one time (six on 
the concrete pad and three in the metal building). 

PTB:017REV4-4 4-18 



4.3.3.1 Drum Numbering and Recording System 
Each repackaging drum, whether for recyclable or nonrecyclable materials, is 
stenciled with both the drum type number and a record number the first time 
any materials are placed inside the drum. The drum type is stenciled as "Los 
Alamos National Laboratory HW type _" and the record number is stenciled as 
"Los Alamos National Laboratory drum number " Record numbers are obtained 
from the drum number log book and the appropriate information is entered in 
the log book when a number is utilized. In addition, each drum is labeled 
with a completed EPA hazardous waste label. An example of these labels is 
shown in Figure 4-5. 

Each open drum of nonrecyclable materials has a storage and shipment form that 
is completed with the requested information on all of the materials which are 
placed into the drum. The drum record number is also recorded on the form. 
The form is submitted to the records manager after the drum has been sealed. 

4.3.3.2 Hazardous Waste Categories for Repackaging Purposes 
The first step in the waste categorization process is to determine if the 
hazardous waste is suitable for recycling. Depending on the quantity generated 
at any one time, various chemicals at Los Alamos are candidates for recycling. 
In the past, p-xylene (EPA Hazardous Waste No. U239) and metallic mercury 
(U151) have been handled as recyclable materials. Other relatively clean 
hydrocarbon solvents received in excess of 40 gallons at one time may also be 
handled as recyclable material. 

Nonrecyclable materials along with vermiculite are packaged into the appro
priate lab pack, as described in Section 4.3.1. Waste types are segregated in 
accordance with Laboratory segregation practices noted in Section 3.3. Mater
ials in each of the storage categories are kept segregated from each other at 
all times. Even after wastes have been repackaged, drums from different 
storage categories are kept segregated. 

When appropriate, recyclable materials are poured from their original con
tainers (except for 55-gallon drums) into a new 55-gallon drum constructed of 
a similar material. Pouring is performed in a well ventilated area. Person-
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nel are equipped with appropriate personal protection devices. If greater 
than 90-day storage of recyclable materials is required, they are stored at 
the Area L storage facilities. 

Any bulging drums are handled in accordance with accepted practice and 
Laboratory procedures (Appendix M). 

Any spills resulting from transfer of materials will be cleaned up in accord
ance with Section 7.5.1.1. 

Other management practices currently followed at Los Alamos as they apply to 
these facilities include the following: 

• Only compatible wastes are handled at any one time. 

Drums are inspected on a weekly basis and prior to their 
use. 

• A maximum of eight 55-gallon drums are handled at any 
one time in the metal building. 

• Appropriate spacing of drums is provided. 

4.4 TA-54, AREA L TREATMENT TANKS 
Four 1665-gallon ten-gauge carbon steel tanks are also located at TA-54, Area 
L. The tanks are nine feet in diameter and three feet, six inches high and 
are constructed of 10-gauge carbon steel. Structural support is provided by a 
2-inch by 2-inch angle iron stiffening ring on the lip of the tanks. The 
tanks are flat-bottomed and rest on four-inch by four-inch redwood lumber. 
These tanks are used to neutralize acids and bases, oxidize reactive wastes 
such as lithium hydride, and evaporate RCRA-regulated and non-RCRA-regulated 
wastes. The tanks are also used to chemically treat sands containing barium 
and to reduce chromium. Treatment of barium sand involves the addition of 
Na2so4 and H2so4 to barium-contaminated sands to precipitate BaS04. Detailed 
descriptions and procedures for this process are presented in Appendix X. 
Mildly acidic chromium wastes are treated by addition of powdered or liquid 
sodium sulfite and precipitation of chromium salts. Reactive wastes are 
treated by addition of controlled amounts of water to wastes in the tank. The 
specific gravity of any liquid placed in the tank will not exceed 1.5. 
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The four treatment tanks have been coated on the inside and outside with 
Carboline Phenoline 373 film (see Appendix I-1) to prevent corrosion. This is 
a modified phenolic coating with excellent chemical, thermal shock, and 
abrasion resistance. An additional tank liner consisting of 100 mil thick UV 
stabilized PVC designated UL-990 is also utilized. A complete manufacturer's 
description and compatibility charts for this liner are presented in Appendix 
I-1. 

There is no instrumentation and only one piping connection on each tank. The 
piping connection is a 2-inch screwed plug in the shell. Level control of the 
liquids in the tanks is accomplished by visual inspection. 

A 210-gallon tank is used to mix treatment chemicals before their addition to 
the wastes in the treatment tanks. The mix tank is three feet in diameter by 
four feet high and constructed of 3/16-inch thick stainless steel with three 
three-inch wide by 3/16-inch thick stiffening bands, one located at the top, 
middle, and bottom of the tank. Two 3/16-inch plys of polyethylene give a 
total internal liner 3/8-inch thick. The open top tank has no nozzles or 
drains and is mounted ten inches off the ground on six inch wheels which allow 
movement between the treatment tanks. Chemicals and water are added through 
the top, mixed, and pumped out of the mix tank into the treatment tank. 

This mix tank was previously used at TA-50-1 to treat small quantities of the 
same wastes handled in the Area L treatment tanks. 

4.4.1 Secondary Containment Areas 
The four treatment tanks are located on a bermed concrete pad, as shown in 
Figure 2-9. The curb is six inches tall and the containment capacity of the 
bermed area is approximately 3554 gallons, an amount adequate to contain the 
maximum contents of one of the treatment tanks. The concrete pad is presently 
in good condition, free of cracks, gaps or holes. The concrete is six inches 
thick over compacted gravel and the load-bearing capacity is approximately 
3,000 pounds per square foot. Only compatible wastes are treated in the tanks 
on the treatment tank pad at any particular time. 
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4.4.2 Current Management Practices 
The treatment tanks are double-lined with eight-mil polyethylene except when 
the tanks are being used to treat reactive materials. The liners are not used 
when reactives are treated to minimize the potential for combustion. The 
plastic overlaps the tank top and is held in place with an elastic strap 
similar to a bungee cord. 

The purpose of the polyethylene liners is to facilitate the removal of solids 
remaining after treatment processes in the tanks. The most common example is 
dry solid residue remaining after solar evaporation. In addition to the poly
ethylene liner, the interior of the tank is coated with a phenolic film (see 
Appendix I-1) which is compatible with all wastes placed in the tanks. 

The polyethylene liners are replaced at least yearly when the tanks are in 
use. The old liner is placed in a 17H drum. If hazardous waste was treated 
in the tank during the life of the liner, then the liner and residue are 
handled as hazardous waste. 

A description of how wastes are introduced into the tanks for treatment and 
the Standard Operating Procedure for the treatment tanks are provided in 
Appendix M-1. 

The tanks are maintained so that fluid levels are no higher than six inches 
below the top of the tanks. If rainfall should elevate fluid levels above 
this level, portable pumps are used to draw down the tanks. Information on 
the pumps is included in Appendix K. Pumps are washed after use with water or 
other suitable solvents. The pumps are stored in Area L. In the event that 
waste must be removed from a tank, drums sufficient to contain the waste will 
be brought in from other areas. Once filled, the drums will be taken to Area 
L storage areas. 

During periods of precipitation, the tanks are covered. Tank covers are 
constructed of styrofoam having rigid metal support members and covered with 
heavy vinyl. Tank covers are secured with boards and clamps. 
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The tank covers do not normally come in contact with the waste in the tanks; 
their purpose is to prevent rain water from entering the tanks so that net 
evaporation is increased. The tank covers are not routinely discarded. If 
visual evidence or operating records indicate that a cover is contaminated, it 
is disposed of as hazardous waste. 

Both liquid and solid waste are introduced to the treatment tanks through the 
open top. Grab samples are taken from tanks prior to and after treatment of 
wastes (at a minimum). This confirms completeness of treatment prior tore
moval. Prior to the placement of a new waste into a tank, the old tank liner 
is removed if the new and old wastes are not compatible. 

4.5 TA-16 INDUSTRIAL INCINERATOR 
Los Alamos wishes to permit an outdoor installed and operated industrial 
two-stage incinerator near the TA-16 burning area. The incinerator is 
manufactured by Spronz Incinerator Corporation of Rochester, New York. Speci
fications for the TA-16 incinerator are provided in Appendix U. The TA-16 
incinerator will be used to burn approximately 810 pounds per day of Inciner
ator Institute of America Type "Zero" trash potentially contaminated with HE 
from TA-16. Type "Zero" trash consists of a mixture of highly combustible 
waste such as paper, cardboard cartons, wood boxes, and combustible floor 
sweepings from industrial activities. The mixture may contain up to 10 per
cent by weight of plastic bags, coated paper, laminated paper, treated corru
gated cardboard, oily rags, and plastic or rubber scraps. The incinerator is 
equipped with an oil burner and is anticipated to dispose of approximately ten 
gallons per month of potentially HE-contaminated hydraulic oil, tramp oil and 
ignitable solvents from machining operations at TA-16. 

The TA-16 incinerator is designed for outdoor or indoor operation and consists 
of a primary combustion chamber, a secondary combustion chamber and a settling 
chamber. Both primary and secondary chambers are equipped with gas/oil-fired 
power burners supplied by small volumes of waste oil and by a local propane 
tank. The outer shell is fabricated from hot rolled carbon steel (12 gauge) 
and four-inch vertical buck stays. The incinerator is mounted on four-inch 
H-Beams and attached to a six-inch thick concrete pad. Incinerator controls 
are remote, unattended, time-delay type with local manual controls. 
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4.5.1 Current Management Practices 
The TA-16 incinerator is located within a high security/controlled access area 
within TA-16. The area is patrolled by Los Alamos security personnel during 
unattended hours. The incinerator is used primarily to dispose of 
approximately 810 pounds per day of potentially HE-contaminated, Type "Zero" 
trash and small amounts of waste oil. Only wastes described by NMHWMR 
Sections 206.D.8.a.(2)(a)(i), (ii), (iii), or (iv) [40 CFR§ 264.340(b)(1)(i), 
(ii), (iii), or (iv)], and that contain insignificant concentrations of hazar
dous constituents listed in 201 Appendix III [40 CFR Part 261, Appendix VIII], 
are disposed of in the TA-16 incinerator. 

The incinerator is operated from a cold start. Trash is loaded into the 
primary chamber by a front-end loader. The burn cycle is then initiated. 
After the burn and cool-down cycles are complete, ash is removed from the 
settling chamber by shovels, hoes, and other common hand tools. Waste ash is 
placed into 55-gallon drums and transferred to the TA-54 Area L storage 
facilities. The ash is then mixed with cement and disposed of in accordance 
with its hazard characteristics. Each 810-pound burn produces approximately 
four cubic feet of ash. 

4.5.2 Secondary Containment Areas 
Because only small amounts of liquid (less than 10 gallons per month) are to 
be handled at the TA-16 incinerator, secondary containment areas are not 
required for safe operation of the systems. The incinerator itself is situ
ated on a concrete pad, and thus any small drips and spills of liquid will be 
retained in the area and cleaned up. 

4.6 TA-50 STORAGE PAD 
The TA-50 Storage Pad is used to store containerized hazardous chemical 
wastes. When ready, wastes are transported from the facility to treatment 
facilities or off site for disposal or recycling at a permitted facility. The 
TA-50 Storage Pad consists of a roofed concrete pad identical to the storage 
pad at TA-54, AreaL. The roofed concrete pad plan is shown in Figure 2-7. 
The TA-50 Storage Pad is used to store lab packs, liquids in 55-gallons drums, 
and other storage containers, as described in Section 4.3.1. 
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A total of 304 55-gallon drums can be stored at the roofed concrete pad by 
stacking drums on pallets on top of the first layer of drums using a fork
lift. Two 225-gallon storage containers are also located on the pad. These 
containers are constructed of polyethylene and are designed to facilitate 
movement with a forklift truck. The containers meet DOT Specification No. 
E9052. The material of construction, polyethylene, is compatible with any 
waste that will be stored in them based on vendor chemical suitability data. 
Vendor information on the 225-gallon containers is contained in Appendix I-2. 
Additional containers of this description in either 255- or 330-gallon size 
may take the storage place of 55-gallon drums. The total gallon capacity will 
not be exceeded per storage cell. 

The 55-gallon drums meet the DOT Specification No. 17C or 17H (small contain
ers are also DOT approved). Corrosive wastes will be stored in DOT drums with 
polyethylene liners as necessary. 

Waste handling equipment used at this facility include the following: 

Hand trucks 
Drum pumps 
Fork lift 

The drums will be stored on wooden pallets (only upper layer); the pallets are 
moved, positioned, and stacked at the roofed storage area by use of a 
forklift. 

4.6.1 Secondary Containment Areas 
The concrete storage pad is divided into six bermed cells. Steel grating lies 
above the floor of each cell so that waste drums and tanks are elevated sever
al inches above the floor. The floor of each cell slopes toward a sump. The 
concrete storage pad will be maintained free of unsealed cracks and unchecked 
deterioration. The six cells have a combined secondary containment capacity 
of 11,008 gallons. This secondary containment volume is significantly greater 
than that required based on the maximum liquid waste storage in the area. The 
containment volume and the maximum liquid waste storage of each cell on the 
pad is listed below: 
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Cell( 1) 
1 
2 
3 
4 
5 
6 

Secondary Containment 
Volume (gallons) 

2,676 
1,717 
1 ' 111 
1,717 
1 ' 111 
2,676 

Maximum Liquid Waste 
Storage in Cell (gallons)( 2 ) 

4,400 
2,640 
1 ,570 
2,640 
1,570 
4,400 

( 1)Numbered left to right as shown in Figure 2-7. 
(2 )The actual maximum liquid volume will be below these amounts because 

some of the drums in each cell will be lab packs or contain solid wastes. 

The concrete floors at the storage area are presently in good condition, free 
of any cracks, gaps or holes. The concrete floors are coated with Semstone® 
epoxy to prevent damage in the event of a spill. The Semstone® epoxy was 
chosen for its resistance to a wide range of acids, alkalis, solvents and 
water solutions (see Appendix I-1 for vendor information). 

4.6.2 Current Management Practices 
The TA-50 Storage Pad is fenced, the access gates are locked, and the area is 
patrolled by Los Alamos security personnel during unattended hours. Container 
management practices and the drum numbering and recording system utilized at 
TA-50 are identical to those described for the TA-54, Area L Storage Pad, 
contained in Sections 4.3.3 and 4.3.3.2, respectively. No repackaging of 
drummed waste occurs at the TA-50 Storage Pad. 

PTB:017REV4-4 4-26 



TABLE 4-1. 
ABSORPTION CAPABILITIES OF VERMICULITE 

Chemical 

Perchloroethylene 

Sulfuric acid, 98% 

Sodium hydroxide, 50% 

Absorption Per 100 Pints 
of Vermiculite (pints) 

2.3 

2. 1 

4.7 

Data from Diamond Shamrock Corporation, 1984. 
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5.0 GROUNDWATER MONITORING 

Since the only hazardous waste management facilities operated by Los ~lamas 

National Laboratories are treatment and storage facilities, groundwater 
monitoring requirements delineated in 40 CFR § 264, Subpart F (NMHWMR 206.0.1) 
are not applicable. 
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6. 0 PROCEDURES TO PREVENT HAZARDS 

The information provided in this section is submitted in accordance with the 
requirements of 40 CFR §270.14 (NMHWMR 302.A.4.b). The following subject 
areas are addressed in this section: general security provisions, inspection 
schedules and requirements; preparedness and prevention requirements; and 
prevention of accidental ignition or reaction of ignitable, reactive, or 
incompatible wastes. Guidelines for personnel working in potentially hazar
dous situations can be found in the Los Alamos National Laboratory Health and 
Safety Manual (Appendix N). 

6.1 SECURITY 

All Laboratory hazardous waste facilities are located within fenced areas 
which are locked during nonworking hours. The Protective Force (the group 
responsible for Laboratory security) maintains Laboratory security by manning 
check stations, patrolling facilities and locking access gate~; ~his security 
system prevents unknowing entry and minimizes the possibility for unauthorized 
entry of persons or livestock into any of the hazardous waste facilities. In 
most cases, the Protective Force is limited to external surveillance of build
ings and open areas so that the potential contact with Laboratory hazards is 
avoided. 

TheTA-50 batch treatment system, modular container storage buildings, waste 
incinerator and storage area, and the TA-50 storage pad are located in fenced 
areas. The fence is an eight-foot chain link "hurricane" type topped by three 
strands of barbed wire. The buildings and gates are locked during nonworking 
hours, and externally patrolled by Protective Force guards. All visitors must 
check in with the reception desk during working hours. 

Area L within TA-54 is enclosed by a cyclone security fence with a single 45 
degree barbed wire out-rigging. The entrance gates are open during weekday 
working hours only and manned so that access is limited to authorized per
sonnel. The entrance gates are locked by the users (HSE-7) and externally 
patrolled by the Protective Force once every four hours, from 5 p.m. to 8 a.m. 
on weekdays, and all day on weekends and holidays. 
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6.2 WARNING SIGNS 

Warning signs are posted at all entrances to hazardous waste facilities and at 
other appropriate areas. The letters and colors of the signs are chosen to 

insure 25 foot legibility. 

Warning signs are posted in English and Spanish at all entries to the room 
containing the TA-50 batch treatment system and to the modular container 

storage building area. The signs read, "Danger, Unauthorized Personnel Keep 
Out." 

Warning signs in English and Spanish are posted on the doors at the TA-50 

waste incinerator and Room 117 storage area and read, "Danger, Unauthorized 
Personnel Keep Out." There are warning signs posted on the door to the waste 
incinerator building, all external doors are locked, and access is only with 
keys and administrative controls. The two doors to the change rooms have 
electric strike plates for administrative control of access. 

Warning signs in Area L read, "Danger, Unauthorized Personnel Keep Out" and 
"Hazardous Waste Storage Area." Signs in English and in Spanish are on all 
approachable fences and on the front gate. 

Warning signs at the TA-50 storage pad read "Danger, Unauthorized Personnel 
Keep Out" and "Hazardous Waste Storage Area." Signs in English and Spanish 

are on all approachable fences and on the front gate. 

Los Alamos is not in a county which borders Mexico; however, in the interest 
of safety, Spanish language warning signs are posted in AreaL. 

6.3 INSPECTION SCHEDULES AND REQUIREMENTS 

Fire hydrants, alarms, extinguishers and sprinkler systems at all locations 
are inspected and maintained according to guidelines in the "Manual of Fire 

Protection Policies and Procedures" (Appendix 0). The DOE Fire Department and 
Pan fun World Services (PAWS), a captive contractor to the Laboratory, are 

responsible for inspecting the fire fighting equipment. All other equipment 
is inspected and maintained by the operating group. Equipment is inspected 

according to Equipment Inspection Schedules (Tables 6-1 to 6-5). The 
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frequency of inspections is based upon the rate of possible deterioration of 
the equipment and the probability of an environmental or human health incident 
if the deterioration, malfunction, or any operator error goes undetected 
between inspections. Inspection schedules and records are kept at the HSE-7 
office for a minimum duration of three years. 

6.3.1 TA-50 Batch Treatment System and Modular Container Storage Buildings 
Potential Problems 

The batch treatment system and modular container storage area are routinely 
inspected for potential problems with safety and emergency equipment, security 
devices, containers, and container storage facilities. Potential problems are 
listed on a daily inspection checklist. Potential problems include contain
ment failure, fire, explosion, exposure, deterioration of the batch treatment 
system, construction materials, and system leakage. The SOP for the batch 
treatment system can be found in Append~x M-2. 

Frequency and Content of Inspection 

The batch treatment system is inspected according to the schedule in Table 
6-1. The modular container storage units are inspected weekly by visually 
inspecting containers for leakage and deterioration. The containment system 
is also inspected for spilled or leaked waste and for corrosion. The batch 
system is inspected before each use and monitored during operation by the 
operator. This procedure is adequate to detect any cracks, leaks, corrosion, 
erosion, or wall thinning. In addition, the batch treatment tank shell and 
liner will be inspected every three years to ensure that the tank walls and 
liner have not experienced damage due to corrosion or erosion. For the three
year inspection, the tank KYNAR lining will be tested for pinholes, cracks, or 
other failures using a Holiday Detector spark test or equivalent. The Holiday 
Detector works by sweeping an electrically-charged brush over the liner 
surface. If a pinhole or crack is present, the liner no longer insulates the 
metal tank shell from the current, and a spark is produced thus identifying 
the failed surface. The tank shell and liner wall thickness will also be 
acoustically analyzed to determine the extent of deterioration (ASME NDT 
Section IX). The acoustic analysis utilizes the travel time or changes in the 
frequency of sound waves through the tank walls to permit calculation of wall 
thickness. Should the liner wall exhibit considerable (unexpected) thinning 
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between inspections, the inspection frequency will be increased to once each 
year. 

Prior to the interior inspection, the batch treatment tank is emptied by 
discharging in the normal manner as described in Section 4.1.1. After it is 
empty, the tank must be thoroughly cleaned and checked to be sure it is free 
of flammable, toxic, and corrosive vapors and materials before entry. If this 
requires steaming, the tank must be cooled after cleaning and the rinse water 
checked to be sure it is essentially neutral. Any nearby operations consi
dered hazardous to tank entry are shut down. The atmosphere in the tank must 
be tested for the presence of combustible or toxic vapors and for oxygen 
content, and the tank must be isolated by disconnecting or blanking off all 
lines before entry. Agitators must be fixed so they cannot be started by 
locking out, disconnecting wires, etc. A blower that provides a minimum of 12 
air changes/hour or an air mask or air pack may be used. A ladder is 
provided, and a harness and lifeline and means of removing an unconscious 
person are required. A sufficient number of standby men must be present to 
give aid in case of trouble. 

Low voltage lighting or approved flashlights are used. Protective clothing or 
equipment may be required in some instances. 

Remedial Action 

If any defects, deterioration, damage or hazards are discovered during 
inspection, appropriate re:.edial actions including repairs, maintenance and 
replacement will be completed as soon as practical to preclude further damage 
and reduce the need for emergency repairs. If a hazard is found imminent or 
if a hazardous situation already exists, remedial action will be initiated 
immediately. Any remedial action taken due to an inspection will be noted on 
the inspection log. 

The extent of damage from containment failure is assessed first by the super
visor's observations of the affected area. Upon this visual observation, he 
will indicate appropriate emergency response procedures, including the call
out list, evacuation, and cleanup. If necessary, the supervisor will also use 
Laboratory records to determine the chemicals involved. If observations 
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indicate that human health and the environment may be adversely affected, the 
Contingency Plan will be implemented immediately. 

Sampling locations are chosen by observations of the released material, if 
possible. If the release is not observable, sampling locations will be chosen 
randomly. Guidance in identifying hazardous chemicals is provided by the 
Safety Group (HSE-3), the Industrial Hygiene Group (HSE-5), the Waste Manage
ment Group (HSE-7), and the Environmental Surveillance Group (HSE-8). Table 
7-3 contains a list of equipment available for remediation. 

If containment failure occurs, wastes will collect in the bermed areas. In 
the case of a small spill, vermiculite is poured over the spilled liquid. 
Once the liquid is absorbed, the waste is swept or shovelled and put back into 
a drum. For a larger spill, the liquid is pumped back into the drums. In 
either case, once free liquids are removed, the surface is cleaned using 
cleaners appropriate to the chemicals. 

Leaks from the batch treatment system will collect in the eight-inch curb 
which surrounds the system. The liquid will be collected and handled as 
though it were the system contents. Cleanup measures will be initiated 
depending upon the type and extent of the leak. 

Leaks from containers in the modular storage buildings will collect in the 
500-gallon sump within the unit. In the case of small spills, vermiculite is 
poured over the spill area and once the liquid is absorbed, it is swept or 
shoveled into drums or other appropriate containers. For spills involving 
larger liquid volumes, free liquids are pumped into drums and vermiculite is 
used as above to remove the remaining liquid. Once liquids are removed, the 
sump is cleaned using appropriate cleaning agents. 

In the case of exposure, remedial actions include treating the exposed 
personnel at the HSE-2 Medical Facility (see Section 7.5.4) and determining 
the cause of exposure by observation, Laboratory records, and/or sampling. 

Similar to hazardous waste releases, the extent of damage from fire and 
explosion is assessed by visual observations, Laboratory records, and if 
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necessary, sampling. Equipment damaged or contaminated by fire, explosion, or 
spills is identified by visual inspections and sampling, if necessary. 

Daily inspections of the batch treatment system by batch operators will detect 
malfunctions and deteriorations of the system. Depending upon the potential 
for release of hazardous wastes, the system can be shut down. The extent of 
the problem is assessed by visual observation by the system operator, who 
determines whether process shutdown should be initiated. At any time there is 
an evacuation, a leak of hazardous waste from the batch treatment system, or a 
fire or explosion, the addition of hazardous waste or chemicals to the batch 
tank will be stopped. If the batch is being heated, the steam to the jacket 
will be shut off; however, if the batch is being cooled, the cooling water 
will shut off only if there is danger of contamination of the cooling water. 
The mixer will also not be shut off unless continued operation poses a unique 
hazard (see Section 7.6.2.1). 

Inspection Logs 

Inspections of the TA-50 batch treatment system and modular container storage 
buildings area are conducted by the operating group according to the checklist 
in the inspection log (Table 6-1). Results of the inspection, the inspector's 
name and title, date and time of inspection, and any remedial action taken are 
recorded on the inspection log sheet. A copy is sent for records to HSE-7 and 
kept for at least three years. An inspection log is kept near the system at 
all times. In addition, an operating log will be completed by the process 
operator. This log is a record of operating conditions and provides evidence 
that the operator has checked and is aware of the operating status of the 
system. The time at which entries are made and the actual instrument reading 
for each variable will be entered into the log. When shutdown occurs, the log 
will state the nature of the shutdown, the time it occurred, and the suspected 
cause. Once each shift, the shift supervisor will inspect the facility for 
malfunctions, deterioration, operator error, and discharges. 

6.3.2 TA-50 Waste Incinerator and Room 117 Storage Area 
Potential Problems 

The waste incinerator system building and Room 117 storage area are routinely 
inspected for potential problems with safety and emergency equipment, security 
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devices, containers, container storage facilities, and loading and unloading 
facilities. Inspections of specific equipment and systems are conducted with 
a frequency appropriate to current operations, as well as appropriate to the 
equipment and systems. Potential problems include containment failure, fire, 
explosion, exposure, equipment deterioration or malfunction, and leaks from 
the incinerator. Appendix P contains the operational safety requirements 
under which the waste incinerator will be operated. 

Frequency and Content of Inspection 

The waste incinerator, storage area, building, and emergency equipment are 
inspected according to the schedule in Table 6-2. Standard operating proce
dures require that process operators "walk through" their operating areas each 
hour to visually observe, monitor, and record any leaks, spills, malfunctions 
or other unusual conditions. 

Remedial Action 

If any defects, deterioration, damage or hazards are discovered during 
inspection, appropriate remedial actions including repairs, maintenance and 
replacement will be completed as soon as practical to preclude further damage 
and reduce the need for emergency repairs. If a hazard is found imminent or 
if a hazardous situation already exists, remedial action will be initiated 
immediately. Any remedial action taken due to an inspection will be noted on 
the operating log. 

Remedial actions in the case of containment failure, fire, explosion, or 
exposure are identical to the measures at the TA-50 batch treatment system and 
modular container storage area. Should any of these problems occur, the waste 
incinerator can be shut down at the discretion of the operator. Failure of 
the HEPA filtration system or wet scrubbers, equipment deterioration or mal
function, or leaks from the waste incinerator will be remedied during and 
following process shutdown (see Section 7.6.2). The process operator will 
assess the situation and decide upon which shutdown method will be most 
efficient. He will supervise the operating area during the shutdown process. 
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Inspection Logs 

General inspections are conducted by the operating group according to check
lists associated with the operating log. Results of the inspection (Table 
6-2), the inspector's name and title, and date and time of inspection are 
recorded on the inspection log sheet. A copy is sent for records to HSE-7 and 
kept for at least three years. In addition, process operators will fill out 
process data sheets associated with the operating log at least once every two 
hours during waste feeding operations and every four hours when not feeding 
wastes. These sheets are a record of operating conditions and provide evi
dence that the operator has checked and is aware of the operating status of 
the system. The time at which entries are made and the actual instrument 
reading for each variable will be entered into each checklist. When shutdown 
occurs, the log will state the nature of the shutdown, the time it occurred, 
and the suspected cause. Once each shift, the shift supervisor will inspect 
the facility for malfunctions, deterioration, operator error, and dis
charges. Prestarting inspection procedures, general inspection checklists and 
the operating log will be kept with the incinerator system during operations. 

6.3.3 TA-54, Area L Waste Transfer, Packaging and Container Storage 
Facilities and Treatment Tanks 

Potential Problems 

Area L is routinely inspected for potential problems with safety and emergency 
equipment, security devices, containers, container storage facilities, treat
ment tanks, and loading and unloading facilities. Potential problems are 
listed on a weekly inspection checklist. The container storage areas (the 
metal building and roofed concrete pad) will be inspected weekly. The treat
ment tanks will be inspected weekly and after storms to detect any leakage, 
damage, overflow, or cracks. In addition, the interior of each treatment tank 
will be inspected yearly for thin spots or excessive corrosion. Prior to the 
interior inspection, the treatment tank will be emptied by pumping into drums 
following normal procedures as described in Section 4.4.2. After it is empty, 
any liner is removed and the tank must be thoroughly cleaned and checked to be 
sure it is free of flammable, toxic, and corrosive vapors and materials before 
entry. If this requires steaming, the tank must be cooled after cleaning and 
the rinse water checked to be sure it is essentially neutral. Any nearby 
operations considered hazardous to tank entry are shut down. The atmosphere 
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in the tank must be tested for the presence of combustible or toxic vapors and 
for oxygen content. A sufficient number of standby personnel must be present 
to give aid in case of trouble. Protective clothing or equipment may be 
required in some instances. Potential problems at Area L include containment 
failure, fire, explosion, and exposure. 

Frequency and Content of Inspection 
Area L is inspected according to the schedule in Table 6-3. In addition, the 
treatment tank's shell and liner will be inspected annually to ensure that the 
tank walls and liner have not experienced damage due to corrosion or erosion. 
The annual inspection procedure is the same as the three-year inspection 
outlined for theTA-50 Batch Waste Treatment System Tanks in Section 6.3. 1. 

Remedial Action 

If any defects, deterioration, damage or hazards are discovered during 
inspection, appropriate remedial actions including repairs, maintenance and 
replacement will be completed as soon as practical to preclude further damage 
and reduce the need for emergency repairs. If a hazard is found imminent or 
if a hazardous situation already exists, remedial action will be initiated 
immediately. Any remedial action taken due to an inspection will be noted on 
the operating log. 

In the case of failure of run-on and run-off control measures (diversion 
ditches), the HSE-7 Group Leader or his qualified designee will assess the 
damage by visual observations and sampling and monitoring to determine the 
type and extent of contamination. Mitigation procedures and repairs, such as 
sandbagging and building berms, will be instituted immediately. 

Remedial action in the case of drum or container failure, fire, explosion, or 
exposure is handled as described for the TA-50 batch treatment system. In 
addition, soil and water samples will be taken down-gradient from the release. 
At the transfer, packaging and storage facilities in Area L, releases from 
drum or container failure collect in sumps as well as berms. 

If leakage, corrosion, overflow or any other damage is detected in the 
treatment tanks, the contents will be pumped into a drum or another treatment 
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tank. At least 33 empty drums are always available to hold the maximum amount 

of liquid in a treatment tank in the unlikely event that the tank is com
pletely full and the contents cannot be pumped into another treatment tank. 

The portable pumps used for emptying the tank are the same pumps used to draw 
down the tanks (see Section 4.4.2 and Appendix K) and have adequate capacity 

to fill 55-gallon drums. The pumps and hose used are compatible with the 
hazardous wastes they handle and are decontaminated after use by flushing with 

water. The pumps are located at TA-54, Area L. 

Inspection Logs 

Each inspection is conducted by the operating groups according to the 

checklist in the inspection log. Results of the inspection, the inspector's 
name and title, and date and time of inspection are recorded on the inspection 
log sheet. A copy is sent for records to HSE-7 and kept for at least three 
years. 

6.3.4 TA-16 Industrial Incinerator 

Potential Problems 

The TA-16 Industrial Incinerator is routinely inspected for potential problems 

with safety and emergency equipment, and security devices. Inspections of 
specific equipment and systems are conducted with a frequency appropriate to 
current operations, as well as appropriate to the equipment and systems. 
Potential problems include fire, explosion, and equipment deterioration or 

malfunction. 

Frequency and Content of Inspections 

The Industrial Incinerator, ancillary equipment, and emergency equipment are 

inspected weekly while the system is in use for proper function. This 

includes emergency shut-down controls and alarms. Operating procedures 

require that incinerator operators "walk through" the incinerator area hourly 
to visually observe, monitor and record the condition of equipment and any 

leaks, spills, fugitive emissions or signs of tampering. 

Remedial Action 

If any defects, deterioration, damage or hazards are discovered during 

inspection, appropriate remedial actions including repairs, maintenance, and 
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replacement will be completed as soon as practical to preclude further damage 
and reduce the need for emergency repairs. If a hazard is found imminent or 
if a hazardous situation already exists, remedial action will be initiated 
immediately. Any remedial action taken due to an inspection will be noted on 
the operation log. 

Inspection Logs 

General inspections are conducted by the operating group according to 
checklists associated with the operation log. Results of the inspections, the 
inspector's name and title, and date and time of inspection are recorded on 
the inspection log sheet. A copy is sent to HSE-7 and kept for at least three 
years. 

6.3.5 TA-50 Storage Pad 
Potential Problems 

The TA-50 Storage Pad is routinely inspected for potential problems with 
safety and emergency equipment, security devices, containers, and container 
storage facilities. Potential problems are listed on a weekly checklist and 
include containment failure, fire, explosion, exposure, equipment 
deterioration or malfunction and leaks. 

Frequency and Content of Inspection 
The TA-50 Storage Pad and associated equipment are inspected weekly looking 
for leaking containers and for deterioration of containers and the containment 
system caused by corrosion or other factors. Weekly inspections will include 
items listed in Table 6-7. 

Remedial Action 

If any defects, deterioration, damage or hazards are discovered during 
inspections, appropriate remedial actions including repairs, maintenance and 
replacement will be completed as soon as practical to preclude further damage 
and reduce the need for emergency repairs. If a hazard is found imminent or 
if a hazardous situation already exists, remedial action will be initiated 
immediately. Any remedial action taken due to an inspection will be noted on 
the operating log. 
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Remedial action in the case of drum or container failure, fire, explosion, or 
exposure is handled as described for the TA-50 batch treatment system. 

Inspection Logs 

Each inspection is conducted by the operating group according to the checklist 
in the inspection log. Results of the inspection, the inspector's name and 
title, and date and time of inspection are recorded on the inspection log 
sheet. A copy is sent for records to HSE-7 and kept for at least three years. 

6.4 PREPAREDNESS AND PREVENTION REQUIREMENTS 

6.4.1 Equipment Requirements 

Internal Communication/Alarm Equipment 
The following internal communication/alarm equipment is available at Los 
Alamos to provide emergency instruction for rapid evacuation and to initiate 
emergency response: 

Centrex telephone system 
• Medium range radio nets (30-60 miles) 

Limited range radio nets (3-10 miles) 
Telephone/radio paging 

• Two-way hand held radios 
Emergency central alarm system 
Mechanical central alarm system 

Since this equipment is laboratory-wide, it allows all personnel to get in 
contact with emergency coordinators in all areas of the laboratory. All 
hazardous waste handling personnel have immediate access to internal alarms or 
emergency communication devices. 

The TA-50 batch treatment system is equipped with telephones, one pull alarm, 
one automatic thermal alarm, and one automatic smoke alarm. There is an 
intercom system at each telephone. In the case of an emergency, the nearest 
source of communication for personnel handling wastes is the intercom/paging 
systems on each telephone. 

The TA-50 waste incinerator and storage area is equipped with telephones 
throughout the facility. A radio with microphones at remote locations is 
available. Other communication/alarm equipment available at this facility 
includes: 
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• One portable radio 

• One radio-equipped vehicle 

• Telephone paging system 

• Internal telephone communication line 

• Two-channel work station intercoms for direct 
communication from process area to offices and 
labs 

• Eleven pull alarms 

• Two automatic thermal alarms 

The trailer at Area L is equipped with a telephone. A radio-equipped vehicle 
is available for use at Area L. In addition, Area L is equipped with an alarm 
system and intercom to Area G for evacuation. These are the nearest communi
cation sources for use in the case of an emergency. Because of the proximity 
of the TA-50 Storage Pad and modular storage units to other TA-50 facilities 
and because only containerized waste is handled at these facilities, 
individual emergency equipment is not required. 

External Communication/Alarm Equipment 
The Laboratory has established external communication capabilities with the 
Los Alamos Police Department and the Los Alamos County Hospital (Section 
7.2). The following external communication/alarm equipment is available at 
Los Alamos: 

• Centrex telephone system 

• Private telephone lines (if Centrex fails) 

• Medium range radio nets (30-60 miles) 

• Limited range radio nets (3-10 miles) 

• Two National Warning System Stations (NAWAS) 

• Direct line from Emergency Operations Centers to KRSN 
(local radio station) 

Emergency Equipment 

A list of emergency equipment available at Los Alamos, including types of 
equipment, locations, and contact phone numbers is shown in Table 7-4. 
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Emergency vehicles include 18 fire trucks, five ambulances, one rescue 
vehicle, and evacuation vehicles. Vehicles are inspected quarterly, according 
to the schedule in Table 6-4. Medical supplies include self-contained 
breathing apparati, wheel chairs, manual resuscitation, portable oxygen units, 
blankets, blood supplies, and medical kits. 

Heavy equipment includes bulldozers, road graders, tractors, loaders, 
snowplows, semitrailers, and a portable power generator. Power tools include 
power saws and fire tools. The PAWS inspection schedule for heavy equipment 
is shown in Table 6-5. 

Transportation vehicles include trucks, buses, and vans. 

Fire protection equipment includes fire alarms, sprinklers, hydrants, fire 
extinguishers, and halon extinguishing systems. The locations of fire alarms, 
hydrants, extinguishers, and halon systems are shown in Figures 2-3, 2-4, 2-5, 
4-3, 7-12, and 7-13. 

Water for Fire Control 

The Department of Energy (DOE) is responsible for overall water production, 
transmission, and storage for the Laboratory and Los Alamos County. DOE has 
5,541.3 acre-feet of groundwater rights, plus 1,200 acre-feet of San Juan
Chama Diversion Rights, for a total of 6,741.3 acre-feet. This is considered 
adequate for projected needs (Long Range Utilities Development Plan, Los 
Alamos National Laboratory, 1984). Current consumption is approximately 4,603 
acre-feet/year. The present water supply comes from seventeen active wells in 
three well fields (Figure 2-12). The Los Alamos water distribution system is 
shown on Figure 6-1. Annual pumping is managed to avoid excessive drawdown in 
any of the well fields. The Pajarito field offers the best opportunities for 
further water system development. Storage capacity is adequate to provide 
water for fire-fighting purposes. 

The types of fire protection equipment at Los Alamos hazardous waste facili
ties are shown in Table 6-6. Appendix 0 describes inspection procedures for 
sprinkler systems, alarms, and extinguishers. 

PTB:017REV4-6 6-14 



Hydrant flow tests and block valve inspections are performed annually. 
Pressure regulating valves are inspected and adjusted every 60 days. Appendix 
0 describes inspection procedures for fire hydrants. Flow rates for hydrants 
are specified by ENG-4, an experienced fire protection engineering staff, and 
are dependent upon site needs, including size of building and presence of 
sprinkler systems. The contact for fire extinguishers is Al Martinez at 
ENG-4, phone 667-2146, pager 110-0369. For other fire protection systems, the 
contact is Howard Richardson at ENG-4, phone 667-7702, pager 117-332. 

6.4.2 Aisle Space Requirements 

Aisle space between waste containers at all container storage areas is 
adequate to provide access for inspection purposes, and movement of personnel, 
containers, and equipment. 

There are no ramps provided for fork lifts or drum handling equipment at the 
TA-50 batch treatment and modular container storage area since they are not 
required for the existing usage. Drums are placed in the container storage 
using hydraulically-powered drum tongs on a forklift. Thus, there are no 
barriers which cause material handling problems at this site. 

A description of the size and lift capacity of drum handling equipment used at 
TA-54 and the TA-50 Storage Pad is included in Appendix M-3. 

Aisles between rows of drums at the Area L transfer, packaging and storage 
facilities and at the TA-50 storage pad are maintained at a minimum width of 
two feet to permit access for inspection and handling. Much of the bermed or 
curbed areas are ramped to facilitate access of forklifts and drum handling 
equipment. 

6.5 PREVENTATIVE PROCEDURES, STRUCTURES, AND EQUIPMENT 
Each facility has minimum requirements for safety clothing and apparatus to be 
used for routine operations which are specified in the facilities' Standard 
Operating Procedures (SOPs). When nonstandard operations or working condi
tions exist, a special work permit specifying protective equipment and 
clothing must be obtained from HSE-5, Industrial Hygiene, and HSE-3, Safety, 
who inspect the site prior to issuing the permit. 
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6.5.1 TA-50 Batch Treatment System and Modular Container Storage Building 
Area 

Unloading Operations 

Sealed and labeled waste drums are handled with a forklift equipped with a 
drum handling attachment or with drum carts. In addition, the Batch Treatment 
System room is equipped with a hoist mounted on a rail. Waste containers are 
secured on the truck during transport. Sealed drums are handled with a 
forklift equipped with a drum handling attachment or with drum carts at the 
modular container storage areas. Small containers are manually loaded and 
unloaded. 

Run-Off/Run-On Control 

The treatment area is located inside the building. Adequate storm sewers and 
gutters are provided to prevent sheet flooding of the building. Container 
storage occurs in the modular storage buildings. The buildings are elevated 
sufficiently to prevent sheet flooding. 

Water Supply Contamination 

The treatment process areas are on a curbed cement floor capable of containing 
spills. The remainder of the building has drained floors and the water 
collected by the floor drains is collected in a sump and recycled to the 
industrial (radioactive) waste treatment systems. The container storage areas 
are enclosed within modular buildings. Areas for loading and unloading waste 
containers are paved and spills are immediately cleaned up. Water supply 
lines are under pressure and have backflow preventers. Depth to the main 
aquifer at TA-50 is approximately 1,300 feet. 

Equipment and/or Power Failure 

In general, failure of utilities or equipment does not result in a loss of 
containment. Leaks from equipment are contained in the curbed floor area or 
in drip pans. 

The batch nature of the operation results in shutdown of the treatment process 
during utility failure. 
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Run-Off/Run-On Control 

The treatment area is located inside the building. Adequate storm sewers and 

gutters are provided to prevent sheet flooding of the building. 

Water Supply Contamination 

The waste loading and unloading area is paved. The building has concrete 

floors. Spills are immediately cleaned up. Liquid wastes are either retained 

in the sealed container (if the container is within a shipping cask designed 
for spill control) or may be transferred into holding/blending tanks in the 

hazardous waste feed preparation enclosure. The enclosure has a cement curb 
with a designed holding capacity greater than the enclosed liquid storage 

tanks. Water supply lines are under pressure and have backflow preventers. 
Depth to the main aquifer is approximately 1,300 feet. 

The process area is equipped with drains that collect to a process sump. Any 

fluid collected in the sump is pumped to the Laboratory's industrial (radio
active) waste treatment plant (IWTP). Hazardous sludges from the IWTP are 

treated on site or transported off site to a permitted disposal facility. 

Equipment and/or Power Failure 

Detailed procedures for handling equipment and power failures can be found in 

the Controlled-Air Incinerator Process Operating Manual (Appendix Q) which 

includes standard operating procedures for rapid shutdown of the system while 

maintaining containment. Backup systems have been built into the process. 

A battery-based uninterruptable power supply provides continuous 120 VAC power 
to controls associated with the incineration process. Instrument air is 

backed up by plant air and then bottled nitrogen. A skij-mounted diesel

engine generator, which is kept on idle during operation, provides backup 

power source for the incinerator process equipment. The generator connects 

through an automatic transfer switch which activates if there is a corr~ercial 

power failure and automatically disconnects when power is restored. In the 

event of water failure, a pressurized auxiliary water system automatically 

supplies water to the off gas quench system to remove heat from the incinera

tor off-gas to allow shut down of the incinerator. Process steam is provided 

as a snuffing medium to the incinerator fire box should circumstances require 
immediate shutdown of the incinerator. 
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Wind Dispersal Control 

Only containerized wastes are transferred to and from the building. The 
transfer of liquid wastes from containers by dip tube/pump is performed in the 
hazardous waste feed preparation enclosure inside the building. The enclosure 
is ventilated, the exhaust gases pass through HEPA filters and an activated 
carbon bed prior to exhausting the atmosphere. Solid wastes are stored in an 
enclosed area that is maintained at a negative pressure and ventilated through 
HEPA filters. Solid wastes may be unpacked and sorted. Wind dispersion is 
not a problem at the TA-50 waste incinerator. 

Personnel Protective Equipment 

Because of radioactive contamination (low-level and TRU), personnel working in 
the process area are required to wear, as a minimum, Anti-C (Anti Contamina
tion) clothing. Personnel are required to wear Anti-C booties, caps, cover
alls, undershirts, undershorts, and full face masks whenever they are working 
on any interior components of the incinerator. Surgeons gloves must be worn 
while working at gloveboxes. The gloveboxes are fitted with PVC gloves. 
Viton gloves, goggles, Tyvek coveralls, and boots or overshoes must be worn 
while transferring liquid wastes. Respirators or breathing apparatuses will 
be assigned if required by the nature of the wastes. 

6.5.3 TA-54, Area L Waste Transfer, Packaging and Storage Facilities and 
Treatment Tanks 

At Area L, small bottles and containers of laboratory chemicals are manually 
loaded and unloaded. Drums are unloaded using a forklift with a drum handling 
attachment. 

Run-Off/Run-On Control 

Area L is located on a long narrow mesa. At Area L, the mesa top trends 
downward along its length at a slope of 4:100. In addition, the mesa top 
slopes from its approximate centerline to the mesa walls at a slope of 8:100. 
Immediately up gradient from Area L, the mesa top is only 200 feet wide, so 
the drainage area affecting AreaL is therefore very small. Annual precipi
tation at the site is estimated at 14 to 16 inches per year. The 100 year 24 
hour precipitation event is four inches. Run-on is handled with earth 
diversion ditches which divert the water into the adjacent canyon. 
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The reactor mixer, level indicator and temperature indicator as well as the 
process analytical instruments are electrically operated. During a power 
failure, the reactor level can be observed through a 6 inch site port and the 
reactor temperature can be read from a backup dial thermometer. The analyti
cal equipment is not needed during a power failure as treatment is discon
tinued until power is restored. If mixing is required during power failure, 
the reactor can be sparged with inert gas. 

Cooling water is used to remove heat from the reactor during neutralization 
processes. Since the cooling water circulates in an enclosed jacket surround
ing the reactor tank and does not contact the reactor contents, the cooling 
water is discharged to the sanitary sewer system. The treatment process would 
be discontinued and the source of heat removed should cooling water be lost. 

Wind Dispersal Control 

Only containerized wastes are handled at the TA-50 batch treatment system and 
modular container storage area. The mixing of absorbents with liquid wastes 
is performed inside the building under a ventilation hood. Liquids are trans
ferred from drums with a tube pump. No wind dispersion occurs under normal 
operating procedures. 

Personnel Protective Equipment 

At a minimum, personnel operating the batch treatment process must wear rubber 
gloves, safety glasses and coveralls. During liquid transfer to and from 
drums, the operator must wear a face shield. The use of respirators is 
specified by HSE-5. 

6.5.2 TA-50 Waste Incinerator and Room 117 Storage Area 
Unloading Operations 

Sealed and labeled drums and large containers are handled with a drum cart or 
a forklift equipped with a drum handling attachment. Shipping casks are 
handled with a forklift or a five-ton crane. Small sealed containers are 
manually loaded and unloaded. Waste containers are secured on the truck 
during transport. 
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All waste management facilities at Area L have run-on and run-off control, as 
well as secondary containment provisions. Since the possibility of run-off 
from Area L being contaminated is essentially nil, run-off is simply directed 
around the perimeter of Area L to prevent erosion. 

Water Supply Contamination 

Water supply lines at Area L are under pressure and have backflow preventers. 
In general, containerized wastes are stored in curbed concrete pads at Area L. 

Evapotranspiration potential exceeds precipitation, so there is no water 
migration for leachate formation. The depth to groundwater is 950 feet at 
Area L. The stratigraphy includes layers of volcanic tuff and ash which are 
unsaturated and have moisture contents of 0.2 to 2.0 percent by weight, which 
is insufficient for moisture movement through the Bandelier Tuff (see Section 
2.2.5). 

Equipment and/or Power Failure 
Power failures do not significantly affect operations and containment at Area 
L. Loading and unloading are discontinued until equipment failures are 
corrected. Wastes are kept in sealed containers so equipment failure would 
not threaten containment. 

~ind Dispersal Control 

Only containerized or packaged wastes are handled at Area L and, therefore, 
wind dispersal is not a problem. 

Personnel Protective Equipment 

Personnel who handle containers at Area L are required, at a minimum, to wear 
safety glasses and gloves. Additional clothing and equipment are assigned 
where personnel are handling open containers. Protective equipment is 
specified by HSE-3 and HSE-5 by a special work permit. 
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6.5.4 TA-16 Industrial Incinerator 

Unloading Operations 

Waste containers are loaded into the Industrial Incinerator by a front-end 
loader. Small amounts of liquid to be burned are poured from hand carried 
5-gallon cans into the system holding tank. 

Run-Off/Run-On Control 

The incinerator is located on a concrete pad elevated above the surrounding 
area sufficiently to eliminate run-on and sheet wash. The small area of the 
pad and lack of liquid handling produces insignificant amounts of run-off. 

Water Supply Contamination 

The waste loading area is concrete. Spills are immediately cleaned up. 
Liquid wastes are retained in sealed containers. The depth to the main 
aquifer is approximately 1,200 feet. 

Equipment and/or Power Failure 

Procedures for handling equipment and power failures can be found in Appendix 
U. The system is equipped with manual and automatic shutdown devices. 

Wind Dispersal Control 

Only bagged solid wastes are transferred to the Industrial Incinerator 
immediately prior to loading. Therefore, wind dispersal is not a problem. 

Personnel Protective Equipment 

Personnel who handle containers at the TA-16 Industrial Incinerator are 
required to wear, at a minimum, gloves and safety glasses. Additional 
protective clothing and equipment is assigned as required by HSE-3 and HSE-5. 

6.5.5 TA-50 Storage Pad 

Unloading Operations 

Drums are loaded and unloaded at the TA-50 Storage Pad using a forklift with a 
drum handling attachment or with drum carts. Larger storage containers are 
handled using a forklift. Smaller containers are manually loaded and 
unloaded. 
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Run-Off/Run-On Control 

The TA-50 Storage Pad is provided with run-on control by elevation above the 
surrounding area. In addition, the roof will protect the pad from receiving 
significant volumes of direct precipitation. The storage pad is also equipped 
with secondary containment which will collect any precipitation that falls 
directly on the pad. Should significant volumes of fluid accumulate in the 
secondary containment system, fluids will be pumped into containers for 
analysis and/or considered and treated as hazardous waste. 

Water Supply Contamination 

Water supply lines at TA-50 are under pressure and have backflow preventers. 
Containerized wastes are stored in curbed pads and spills are promptly cleaned 
up. The depth to the main aquifer is approximately 1,300 feet below the 
surface. 

Equipment and/or Power Failures 
Power failures do not significantly affect operations and containment at the 
TA-50 storage pad. Loading and unloading are discontinued until equipment 
failures are corrected. Wastes are kept in sealed containers so that 
equipment failure would not threaten containment. 

Wind Dispersal Control 

Only containerized or packaged wastes are handled at the TA-50 storage pad; 
therefore, wind dispersal is not a problem. 

Personnel Protective Equipment 

Personnel who handle containers at the TA-50 storage pad are required, at a 
minimum, to wear safety glasses and gloves. Protective equipment is specified 
by HSE-3 and HSE-5 by special work permit when necessary. 

6.6 PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE REACTIVE 
OR INCOMPATIBLE WASTE 

6.6.1 TA-50 Batch Treatment System and Modular Container Storage Area 
Only compatible and nonignitable wastes are stored at one time at the TA-50 
batch treatment system and in individual compartments of modular container 
storage buildings. Each waste volume to be treated in the batch plant is 
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carefully characterized to assure proper treatment. Standard operating 
procedures (SOP) are prepared for wastes that are routinely received and do 
not significantly change in character. Operating procedures for unique wastes 
are prepared after the waste is categorized. 

The batch treatment system is designed for complete internal wash down to 
remove residuals which might be incompatible with future wastes treated. 

6.6.2 TA-50 Waste Incinerator and Room 117 Storage Area 
Only compatible wastes are handled in the same holding/blending tank and 
associated transfer system at one time. Liquid wastes can be fed directly 
into the incinerator or pumped to waste holding tanks. Residuals are flushed 
with a compatible solvent which is burned at the completion of each liquids 
burn. The tanks and transfer system are left empty. Wastes will be segre
gated in Room 117 such that only compatible wastes are stored together. The 
ventilation system will provide a minimum of eight air changes per hour thus, 
minimizing potential for accumulation of combustible vapors. In addition, all 
electrical equipment will be classified as Class I, Division I and will be 
approved for installation in a Class I, Division I, group environment. 

6.6.3 TA-54, Area L Waste Transfer, Packaging and Storage Facilities and 
Treatment Tanks 

Incompatible chemicals are segregated for storage to prevent inter-reaction of 
wastes in the case of a leak. 

Containerized wastes are stored in the open air, inhibiting vapor accumula
tion. Smoking is not allowed and there is normally no ignition source in the 
area. The stored volatile and flammable wastes are inspected for leakage 
prior to loading. 

Reactive wastes will be placed in the tanks for treatment only. They will not 
be stored in the tanks. Prior to adding new waste to a tank, the records will 
be checked to verify that the two waste streams are compatible. If they are 
not compatible, the second stream will not be placed in that tank until all 
contents have been removed and the liner has been replaced. 
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6.6.4 TA-16 Industrial Incinerator 

Only potentially HE contaminated materials are disposed of at the TA-16 
Industrial Incinerator. Wastes are carefully screened to minimize the amount 

of the HE in waste materials. Smoking is not allowed while handling waste to 
be incinerated. 

6.6.5 TA-50 Storage Pad 

Incompatible chemicals are segregated for storage at the TA-50 Storage Pad to 
prevent inter-reaction of wastes in the case of a leak. 
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TABLE 6-1 

IISPECTIOI lECORD FaiN 
TA-50, latch Plut 

May 1, 1885 
~nded: September 18, 1985 

Inspected by: ________ _ Date: _____ _ 

Type: ___ """T ---

I tern 

Loading/Unloading 

Ca.nunication Equipment 

Piping/Valves 

Gauges - Pressure 
-level 
-Temperature 

Containment Structure 

Eyewash/Safety 
Showers 

Contain11ent Structure 

Integrity of Reaction 
. '1k 

'liners in Storage 
- Integrity 
-Labels 

. ·:urity 

~arning Signs 

·ghting 

:od 

Tillie: _____ _ 

Inspected for Condition 

DAILY - to be canpleted every day of operation 

Spills and deterioration of area 

Proper functioning 

leaks, damage, poor seals 

Functioning and within operational 
l111i ts 

Spills, damage 

Functioning 

WEEKLY - to be completed the first working day of the week 

Integrity, leaks, paint spalling 

Deterioration, leaks, corrosion 

Open drums, leaks, corrosion 
Present - "Hazardous Waste• label and 

accumulation date 

Integrity of doors/locks 

Present, out-of-date, legibility 

Proper functioning 

Functioning, leaking containers 
(if present) 

Action/Date 

• Drypolcher, HSE-8, MS K490 



TABLE 6-2 
August 9, 1985 
Amended October 3, 1985 

INSPECTION RECORD FORM 

FACILITY TA-50-37 

Inspected by Date 

Type Time 

Inspected for Condition Action/Date 

DAILY - to be completed every day of operation 

Ir:cineratorjequipment 
?umps, valves, pipes 
~oading;unloading area 
Tank by-pass 

Deterioration, malfunction 
Leaks 
Spills and deterioration 
Leaks, deterioration 

WEEKLY to be completed on the first working day of the week 

:mergency waste 
feed cutoff system 
(incinerator) 

Security 
Signs 
tank, integrity 

Container integrity 
container covers 
r)ntainment structures 

~els on containers 
·.k hi-level alarm 
::ess gloves 

_ning signs 

Proper functioning 

Integrity of doors and locks 
English/Spanish -condition 
Deterioration and leaks 
Deterioration and leaks 
Closed and secured 
Integrity, leaks 
Present -Hazardous Waste 
Functioning 
Tears, deterioration 
Present 

cc: A. Drypolcher, HSE-8, MS K490 



Inspected by 

Type 

TABLE 6-2 (continued) 

INSPECTION RECORD FORM 

FACILITY TA-50-37 

Date 

Time 

Inspected for 

August 9, 1985 
Amended October 3, 1985 

Condition Action/Date 

MONTHLY - to be completed by the lOth 

SCBA gear 
.?::::-ocess floor 
· ~sle space 

Deterioration, functioning 
cracks, spalling, coating 
Clear 

cc: A. Drypolcher, HSE-8, MS K490 



TABLE 6-2 (continued) 

August 9, 1985 
Amended October 3, 1985 

INSPECTION RECORD FORM 

FACILITY TA-50-37 

Inspected by Date 

Type Time 

Inspected for Condition Action/Date 

QUARTERLY- to be completed lOth of Oct., Jan., April, July 

Communication equip. 
(radio, telephones, 
comm. syst) 

Protective clothing 
Medical supplies 

Functioning 

Clean, complete, deterioration 
Complete, deterioration 

cc: A. Drypolcher, HSE-8, MS K490 



TABLE 6-2 
(Continued) 

INSPECTION RECORD FORM 
FACILITY TA-50-37 

ROOM 117 

INSPECTED BY ----------------------

TYPE -------------------------------------

DATE --------

TIME -------

ITEM INSPECTED FOR CONDITION ACTION/DATE 
WEEKLY TO BE COMPLETED ON THE FIRST WORKING DAY OF THE WEEK 

Storage Containers 

- Integrity 

- Labels 

Pallets 

Area Warning Signs 

Lighting 

Ventilation 

Open drums, leaks, corrosion, 
aisle space, stack height 

Present "Hazardous Waste" 
and accumulation date 

Integrity, damage 

Liability, damage 

Functioning properly 

Functioning properly 



TARLE 6-3 

nrsPECTirN PFCC'PD F(IP11 
FACILITY TA-~4, ARFA L 

Inspected by-----------Type ___ _ 

ttem 

CoMMunicatTon FquipMrnt 

Treatment Tanks 

Loading/Unloading 

Run-on/off control 

Storage Containers 
- Integrity 

-Labels 

Safety st1ower and 
eyewash 

Hose bib 

Metal storage shed 

Road/Work Surfaces 

Fence 

Gate Lock 

Wind Sock 

Pallets 

Area Warning signs 

Treatment Tanks 

Curbs/Pads(TreatMent 
tank) 

Lighting 

Refri oer~tor (: f 
wastes present) 

11ixing Tank 

~A!LY - to be co~ole~e~ ~very r~y 0f oner~tion 

Proper Functioning 

Level - ~t least 6" of free
board 

Spills and rleteriontion 

Integrity, eros1on and ponding 

Open druMs, leaks, corrosion, 
aisle space, stack height 

Present "Hazardous Waste" and 
and accuMulation date 

Leaks, functioning 

Leaks, functioning 

Floor daMage, liquid accumu
lation 

Cracks 

Integrity, daMage 

Integrity, daMage 

2amage, functioning 

Integrity, daMage 

Out-of-date, daMage, legibility 

Leaks, damage 

Rainwater accunulation/renoval 
c racr. s, dana~e 

Proper functioning 

Leaking/daMaged containers 

Leaks, deterioration 

Cy: A. Orypolchrr, HSE-8, MS K490 

~MPnrlerl: 

rate 
TiMe 

r•ay !, 1~ ~ 
,ranuary ?1, ~~~ 

-------



TARLE ~-3 (Continuerl) 

HISPECT!ON PEC0PD FOP•' 
FACILITY S~FETY !~SPECTin~ 
CHE~!CAl WASTF nPEPAT!0N 

TA-~4, AREAL 

Inspected by-----------
Type _____ _ 

T0 ?E cm•rLFTEO p.y 'HE lOTH OF T~E 1·10r!TH 

Item Insnecterl for Conrlitron 
SCBA's good condition 

cy 1 i nders fu 11 

E1ectica1 Generator funct; oni na 

Protective Clothing corrplete, clean 
good conrlitron 

Floors in storage cracks, spa11ing 
building 

Spi 11 equipnent (absorbent, complete 
shove 1, oversize drums) 

Portable Pumps clogging, corrosion 
frayed wires 

Cy: A. Dry pol cher, HSE-8, .~S K490 

f'ay 1, l n~ r; 

Prlcnrlerl: January ;>1, 1'18" 

1\ct 1 o,.,/Ma~~ 



Inspected by-----------
Type _____ _ 

TABLE 6-3 (Continued) 

H'SPFCT!nt~ RECORD FOP11 
FACILITY SAFETY INSPECTION 

CHEIHCAL WASTE OPEPAT!NI 
TA-54, APEA L 

'ten Inspec•ed for -- rondit'on 

0UAPTEOL Y - to he co,.,plete~ every nuarter 

Fire Extinguisher - Trailer Fxptration date 

Empty Drum Stack Order, corrosion, 1 eak s 

YEAPLY 

Tra i 1 er integrity, rla,-.ages 

Overhead Po>~er Line and 
Poles sagging, pole rlamage 

Light and Pole functioning, dar1agc 

rumpster damage 

Treatment Tanks excessive cerro$ ion 

Cy: A. Orypolcher, HSE-8, ItS K490 

~·ay !, rnq5 
Amen~erl: ,January ?1, l"R6 

rate ------

Ttme -------

-



TABLE 6-4 
QUARTERLY VEHICLE INSPECTION FO~~ 

INSPECTED BY: DATE: 

I VEHICLE NUMBER 

ITE~S TO INSPECT 

1. Brakes, foot I 
I 

2. Brakes, parking I 
I 

3. Wipers 

4. Washer 

5. Mirrors I 
6. Seatbelts 

7. Sun Visors 

8. Door Locks 

9. Horn 

10. Tires 

11. High Beam 

12. Low Beam 

13. Running Lights 

14. Park Lights 

15. Turn Signals 

16. Tail Lights 

17. Brake Lights 

18. Back-up Lights 

19. License Liahts 

20. Windshield 

21. Housekeeping 

22. Engine 



TABLE 6-4 (continued) 
QUARTERLY VEHICLE INSPECTION ~0~~ 

INSPECTED BY: DATE: 

VEHICLE NUMBER 

I ITEMS TO INSPECT 

Additional Requirements for Explosives 
Modified Truck 

23. Tie-down Straps 

24. Wheel Chocks 

25. ~ire Extin~uishers 

26. Spark Arresters 

Additional Requirements for Vacuum 
Pump Truck 

27. Hose, Visual Inspection 
I 

28. Tank, Visual Inspection I 

Comments: 



TABLE 6-5 
PAWS EQUIPMENT INSPECTION SCHEDULE FOR HEAVY EQUIPMENT 

EQUIPMENT DESCRIPTION: 

CHECK: 

MOTOR OIL 
COOLANT 

FUEL 

TIRES 

LIGHTS 

TURN SIGNALS 

BACK-UP ALARM 
CUTTING EDGE, TEETH 

INTERIOR CLEAN 

OTHER: 

EQUIPMENT PERFORMANCE: 

Date ----

OK NO METER HOURS 

START ___ _ 

FINISH ---

OK TROUBLES 

IF TROUBLES WITH EQUIPMENT, EXPLAIN (IN YOUR OPINION WHAT IS WRONG): 

TURN THIS FORM IN TO YOUR FOREMAN AT THE END OF YOUR SHIFT. 
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Pull Box 

TA-50 X 
Batch 

Treatment 
System 

TA-50 
Modular 
Storage 

Units 

TA-50 X 
Waste 

Incinerator, 
and Room 117 

TA-50 

Storage Pad 

TA-54, 
Area L 
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TABLE 6-6 
FIRE PROTECTION EQUIPMENT AT LOS ALAMOS HAZARDOUS WASTE FACILITIES 

Alarms 

Automatic 
Thermal 

X 

X 

Automatic 
Smoke 

X 

Automatic 
Thermal 

Sprinkler 
System 

X 

X 

X 

Halon 
Exting. 
System 

X 

Fire 
Hydrants 

X 

X 

X 

X 

X 

Fire 
Exting. 

X 

X 

X 

X 

X 



ITEM 

Storage Containers 

- Integrity 

- Labels 

Safety Shower and Eyewash 

Hose Bib 

Fence 

Gate Lock 

Wind Sock 

Pallets 

Area Warning Signs 

Lighting 
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TABLE 6-7 

WEEKLY INSPECTION ITEMS 
TA-50 STORAGE PAD, 

TA-50 MODULAR STORAGE UNITS 

INSPECTED FOR 

Open drums, leaks, corrosion, aisle 
space, stack height 

Present "Hazardous Waste" and 
accumulation date 

Functioning, leaks 

Functioning, leaks 

Integrity, damage 

Integrity, damage 

Functioning, damage 

Integrity, damage 

Legibility, out-of-date, damage 

Functioning properly 
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7.0 HAZARDOUS WASTE FACILITIES CONTINGENCY PLAN 

This section presents the Los Alamos National Laboratory's Hazardous Waste 
Facilities (HWF) Contingency Plan (also referred to as the Contingency Plan) 
as required by 40 CFR §270.14(b)(7) (NMHWMR 302.A.4.b[1]) and specific 
requirements as stated in 40 CFR §264.51 through §264.56 (NMHWMR 206.8.10) as 
applicable. A copy of the working Contingency Plan is provided in Appendix R. 

7.1 INTRODUCTION 

Hazardous waste facilities (HWF) currently in operation are summarized in 
Table 7-1. The locations of the HWF are shown as the shaded areas on Figure 
2-2. Overall responsibility for Hazardous Waste Management is with the HSE-7 
Waste Management Group in the Health, Safety and Environment (HSE) Division 
(Figure 7-1). Generators of hazardous wastes are responsible for proper 
identification, segregation, and documentation of their wastes. Except for HE 
wastes, packaging, transportation, and final disposition of hazardous wastes 
are the responsibility of HSE-7 Solid Wastes Operations. 

HE wastes are handled by Dynamic Testing (M) and Design Engineering (WX) 
Division groups whose central purpose is the design and testing of explosives. 

The Laboratory maintains its own response forces to handle emergencies. 
Emergency resources available to the Laboratory include the Fire Department, 
the contracted services of the Mason-Hanger Protective Force (security), Pan 
American World Services (PAWS) Co. (maintenance), Los Alamos Medical Center, 
internal laboratory services including medical facilities, and minor external 
assistance from the Los Alamos County Police. 

7.2 HAZARDOUS WASTE EMERGENCY RESPONSE RESOURCES 

The Laboratory maintains its own response resources to handle emergencies. 
Interaction with outside agencies is limited for security reasons and because 
it is impractical to train these agencies to cope with the technical diversity 
of the Laboratory's operations such that they could safely contribute in an 
emergency. Response resources include personnel, emergency equipment, and 
communication systems. 
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7.2.1 Response Groups 

The emergency response groups available to the Laboratory include the Fire 
Department, the contracted services of the Mason Hanger Protective Force 
(security), PAWS (maintenance), Los Alamos Medical Center internal laboratory 
services including medical facilities, and minor external assistance from the 
Los Alamos County Police. The services offered by these response groups are 
itemized on Table 7-2 and discussed briefly in the following. Each of the 
emergency response groups retains a current copy of the HWF Contingency Plan. 

7.2.1.1 Medical Facilities 
The Laboratory maintains its own medical facility, HSE-2 Occupational Medi
cine, to handle job-related injuries and to monitor employee health. Medical 
facilities include a staff of six physicians, two physician assistants, ten 
nurses, six x-ray technicians, and two laboratory technicians. 

HSE-2 is supported by HSE-5, Industrial Hygiene. HSE-5 can provide exposure 
and treatment information via telephone access to Chemtrec and the National 
L~brary of Medicine, and via computer access to TOXLINE, CHEMLINE, and the 
Toxicity Data Bank. 

Those cases which cannot be handled at HSE-2 would be forwarded to the Los 
Alamos County Hospital, where the Laboratory maintains a fully equipped decon
tamination room. The HSE-2 staff meets with the hospital's emergency staff 
monthly to go over procedures. In the event that a case is sent to the 
hospital, staff from HSE-2 provide assistance at the hospital. 

7.2.1.2 HSE-3 Safety 

HSE-3 reviews and approves fire protection procedures. They may assist in 
process shutdown and evacuation. 

7.2.1.3 HSE-5 Industrial Hygiene 

In addition to medical support, HSE-5 provides site field testing to determine 
the nature (nonradiological) and extent of contamination, provides information 
on correct handling of chemicals, and specifies protective clothing and 
equipment. 
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7.2.1.4 HSE-7 Waste Management 
The HSE-7 Waste Management group provides cleanup operations and proper treat
ment and disposal of hazardous materials and supervises emergency response 
operations. Since HSE-7 normally handles hazardous waste, the group is highly 
trained and equipped. This group represents the nucleus of the hazardous 
waste emergency response. 

7.2.1.5 HSE-8 Environmental Surveillance 
Provides field surveys of soils, water, air and biota to determine environ
mental effects of exposure. The group includes expertise in geohydrology. 

7.2.1.6 Fire Department 
The Fire Department provides fire protection for the Laboratory as well as the 
communities of Los Alamos and White Rock. The department includes 98 
personnel. 

In the case of an emergency within the Laboratory, the Fire Department is 
under the direction of the Laboratory response team. 

The Fire Department personnel make regular tours of the Laboratory facilities 
to detect and discuss hazards associated with individual facilities and are 
instructed in hazardous material handling and emergency procedures. They are 
aware of the hazardous waste practices at the Laboratory, and are well 
equipped to handle any credible emergency situation. 

7.2.1.7 Mason & Hanger Protective Force (Pro-Force) 
The Pro-Force consists of more than 300 personnel who are responsible for 
Laboratory security. The security force is provided by Mason & Hanger, Silas 
Mason, under contract to the Laboratory. 

During an emergency, the Pro-Force activities include maintenance of security, 
direction of vehicular traffic within the Laboratory, and control of access to 
the emergency site. The Pro-Force maintains the necessary equipment to 
perform these functions, such as crowd control equipment, patrol cars, etc. 
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7.2.1.8 Pan-Am World Services (PAWS) 

Pan Am World Services (PAWS) provides a maintenance support force on contract 
to the Laboratory. This support force is under the Laboratory's direction in 
an emergency. PAWS conducts inspections of Laboratory equipment, maintains 
equipment, and participates in emergency cleanup. 

7.2.1.9 Los Alamos County Police 
In keeping with the principle of handling emergencies internally, the Los 
Alamos County Police have only minimal interaction with the Laboratory in an 
emergency. That interaction is limited to traffic control on DOE roads with 
public access. The limits of interaction are included in a signed agreement, 
a copy of which is included in Appendix R. There are no agreements with other 
agencies. 

7.2.2 Emergency Equipment 

A list of emergency equipment for use at the Laboratory and the location of 
this equipment is provided in Table 7-3. The equipment immediately available 
for use is located at TA-54, Area L, the TA-50 batch treatment system and the 
TA-50 waste incinerator. Because of the proximity of the TA-50 modular 
storage units and the TA-50 storage pad to other TA-50 facilities, emergency 
equipment from the chemical waste incinerator and batch treatment plant is 
available for use at the modular units and the storage pad. HSE-8 also has an 
extensive equipment inventory. 

In addition, PAWS, the Fire Department, and HSE-2 maintain emergency 
equipment. Major emergency facilities are shown in Figure 7-2. 

7.2.3 Communications 

Effective emergency response at Los Alamos National Laboratory requires an 
efficient communication system which will integrate all personnel into the 
emergency response procedure. 

There are two central alarm systems (CAS) at the Laboratory; an emergency CAS 
and a mechanical CAS. The emergency CAS is activated by: 

Telephone communication (9-911) 

Automatic fire alarms 
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• Manual pull alarms 

• Computer interface (to warn of critical events or loss 
of confinement at selected facilities) 

• Break-in security 

• Radio communications 

The emergency CAS is located in the central control room in Building 440 in 
TA-3. The control room is manned 24 hours a day and is equipped with tele
phones, medium and short range radios, direct line telephones, a National 
Warning System (NAWAS) station, and an emergency power system. The fire alarm 
board at the control room gives the location of automatic and pull fire 
alarms. 

The maintenance CAS board, located in Building 223 at TA-3, is manned by PAWS 
personnel 24 hours a day. The maintenance CAS board interfaces with computers 
which monitor critical equipment throughout the Laboratory. Activation of an 
alarm triggers a call-out procedure to provide maintenance personnel and man
agement supervision to correct the malfunction. The maintenance CAS does not 
directly trigger an emergency response. 

Internal communication systems at the Laboratory include: 

Centrex telephone system 
• Medium range radio nets (30-60 miles) 

Limited range radio nets (3-10 miles) 
• Telephone/radio paging 

Off-site communications with Federal, state, county and other agencies are 
maintained by the following: 

• Centrex telephone system 
• Private telephone lines (if Centrex fails) 
• Medium range radio nets (30-60 miles) 
• Limited range radio nets (3-10 miles) 
• Two National Warning System Stations (NAWAS) 
• Direct line to KRSN (local radio station) 
• Two-way hand held radios 
• Microwave transmitter to Santa Fe central telephone 

office (Centrex) 
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All alarm systems and internal and external communication systems are availa
ble for use by all employees. 

Activation of the emergency CAS automatically alerts the Fire Department, the 
Mason Hanger Pro-Force, and the CAS dispatcher. For hazardous waste emer
gencies, the CAS dispatcher notifies the Emergency Preparedness Office Duty 
Officer (EPODO) who notifies upper management of the problem. 

HSE-7 has access to all communications systems including a short wave radio 
base station located at TA-50-1. During normal working hours, communications 
to support response groups can be handled by HSE-7. During off hours, the 
EPODO contacts support groups. 

7.3 NONSUDDEN RELEASES 
Nonsudden releases include those incidents which, if uncontrolled, impact the 
environment over a long period of time. Such incidents include minor leaks of 
containers, loss of integrity of secondary containment and incomplete 
treatment. 

7.3.1 Responsibility 
Correction of nonsudden release shall be the responsibility of the HSE-7 Waste 
Management Group Leader and can be handled with normal maintenance and manage
ment procedures. Correction methods for nonsudden releases that have resulted 
in environmental contamination shall be coordinated with the New Mexico 
Environmental Improvement Division (NMEID). 

7.3.2 Credible Nonsudden Releases 
Credible nonsudden releases, their detection and correction are given in Table 
7-4. Not all failures can be predicted. In general, the response to non
sudden release will (1) contain the release, (2) correct the cause of the 
release, and (3) clean up any release to a level that protects health and the 
environment. 

7.3.3 Nonsudden Release Surveillance 
In addition to routine inspection and site-specific sampling and testing, the 
Laboratory maintains an area-wide environmental monitoring network maintained 
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by HSE-8. Routine monitoring for radiation, radioactive materials, and 
chemical substances on the Laboratory site helps to fulfill the Laboratory's 
policy to protect the general public, employees, and the environment. 

Monitoring and sampling locations for various types of measurements are 
organized into three main groups. Regional monitoring stations are located 
within the five counties surrounding Los Alamos County. They are placed up to 
80 kilometers (50 miles) from the Laboratory, and serve to determine back
ground conditions. Perimeter stations are located within approximately four 
kilometers (2.5 miles) of the Laboratory boundary, and document conditions in 
residential areas surrounding the Laboratory. On-site stations are within the 
Laboratory boundary, and most are accessible only to employees during work 
hours. 

The types of routine surveillance conducted at these stations includes 
radiation measurements and collection of air particulates, waters, soils, 
sediments, and foodstuffs for subsequent analysis. 

Additional samples are collected to gain information about particular events 
such as major runoff events and nonroutine releases. Data are used for com
parison with standards, background radiation levels, and dose calculations. 

7.4 SUDDEN RELEASES 

This section deals with incidents involving sudden release such as spills, 
fires, or explosions which pose a significant threat to human health or the 
environment and includes the release of hazardous materials and hazardous 
wastes. Hazardous materials are chemical substances that become a regulated 
waste as the result of the incident and can include hazardous raw materials 
that are spilled, products of combustion, and products of uncontrolled 
reactions. 

7.4.1 Hazardous Waste Emergency Coordination 
The EPODO in conjunction with HSE-7 is responsible for coordinating all 
emergency response measures involving sudden releases of hazardous wastes with 
the exception of the thermal treatment facilities at TA-14, 15, 16, 36, and 
39. HE waste handling is the responsibility of M and WX divisions, who have 
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developed Standard Operating Procedures (SOPs) based on safe handling 
practices designed to eliminate the risk of fire and explosions. Unplanned 
detonation or combustion of HE renders the HE waste nontoxic. In some cases, 
residuals contain barium. Cleanup of ~arium ;ontaminated areas due to 
unplanned detonations shall be coordinated wi~h the EPODO. 

The EPODO can be reached during working hours by contacting the Emergency 
Management office (7-6211) or the CAS Dispatcher during off hours. 

The EPODO shall respond to all incidents involving the release of hazardous 
wastes including spills, fires, or explosions; assess the possible hazards to 
human health or the environment; and uce whatever response group or emergency 
equipment needed to control and contain the wastes. 

7.4.2 HWF Emergency Contingency Plan 
This section defines the guidelines used to initiate the HWF Emergency 
Contingency Plan and the resulting actions taken. 

7.4.2. 1 Guidelines for Implementation 
The decision to implement the HWF Emergency Contingency Plan depends upon 
whether or not an imminent or actual incident could threaten human health or 
the environment. The following guidelines shall be used by the EPODO in 
making the decision whether or not to institute the HWF Emergency Contingency 
Plan. 

The HWF Emergency Contingency Plan could be implemented in the following 
situations involving hazardous wastes or hazardous materials: 

Spills 
• A hazardous waste or hazardous material spill cannot be 

contained with secondary containment or application of 
absorbents, 
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Precipitation threatens to move spilled material off 
site, 

A hazardous waste or hazardous material spill causes 
the release of flammable material, creating a fire or 
explosion hazard, 
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• A hazardous waste or hazardous material spill results 
in toxic fumes which threaten human health, or 

• An earthquake or other natural disaster threatens 
containment integrity. 

Explosions 
• An unplanned explosion lnvol~ing hazardous wastes 

occurred (except at TA-14, · 5, 16, 36, and 39), or 

• An imminent danger exists :nat an explosion involving 
hazardous wastes or hazar~ous material could occur. 

Fires 
• Any fire involving hazardous wastes or hazardous 

material (except planned burning of HE waste), or 

• Any building, grass, forest, nonhazardous waste fire 
that threatens to ignite hazardous wastes. 

7.4.2.2 Emergency Notification 

Immediately upon discovery of an imminent or actual incident involving 
hazardous wastes or hazardous materials, the EPODO will be notified first. In 
the case of fire involving hazardous wastes or hazardous materials, this is 
superceded by the Laboratory fire alarm system. A fire is reported by dialing 
9-911, activation of automatic alarms, or activation of a fire pull box. All 
fire alarms simultaneously alert the CAS Dispatcher, the Fire Department, and 
the Mason and Hanger Pro-Force. For fire involving hazardous wastes, 
hazardous materials, or hazardous waste facilities, the CAS Dispatcher shall 
contact the EPODO (Figure 7-3). 

During off hours, all incidents involving hazardous wastes or hazardous 
materials shall be reported to the CAS Dispatcher, who will contact the on
call EPODO. 

The EPODO shall proceed to the incident and assess the nature of the 
problem. On an as-needed basis, the EPODO shall contact response groups 
directly or instruct the CAS Dispatcher to contact them or contact the HSE
Duty Officer (HSE-DO) who will notify the appropriate HSE Groups. Table 7-2 
shows the assistance available from each emergency response group. The EPODO 
will use this list as criteria to determine which groups to contact in an 
emergency. 
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Eacn response group maintains an on-call person and/or a call-down procedure 

to answer emergencies. 

Because the initial observer may not be able to recognize the involvement of 

hazardous materials, the EPODO shall be notified of any incident as described 
in Section 7.4.2.1. The EPODO shall use whatever means available including 

the assistance of other response groups, computer data searches, and sampling 
to determine if a hazardous waste is generated. HSE-5 and HSE-8 have the 

expertise to determine the nature and extent of contamination, the chemicais 
involved in the incident, and the characteristics of the hazardous waste. 

7.4.2.3 EPODO Actions 

Upon notification of an incident, the EPODO shall: 

1. Proceed directly to the site; 

2. Assess the nature of the incident, and quantities and 
types of hazardous wastes or hazardous materials 
involved; and 

3. Based on the guidelines in Section 7.4.2.1 of the 
Contingency Plan, determine if implementation of the 
HWF Emergency Contingency Plan is warranted. 

Upon the decision to implement the HWF Emergency Contingency Plan, the EPODO 
shall perform, in this order, the following actions: 

1. Assess the hazards to human health and the environment 
including both direct and indirect effects such as 
generation of toxic, irritating, or asphyxiating gases, 
hazards of runoff of fire water or treatment chemi
cals. The EPODO will use the guidelines in Section 
7.4.2.1 to assess the hazards to human health and the 
environment. If any of the criteria under Section 
7.4.2.1 are met, evacuation of the immediate area will 
be initiated. 

2. Determine if evacuation of the local area is advisable, 
and if so, immediately notify appropriate response 
groups and/or the Los Alamos County Police. 

3. Notify required response personnel and DOE LAAO by 
phone, radio, or through the CAS Dispatcher in the case 
of a spill or incident other than fire. In the case of 
fire, since the fire fighters have already responded, 
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he shall confirm that the Fire Department Officer-in
Charge is aware of the hazardous waste or hazardous 
materials involvement and the special hazards 
associated with the wastes. 

4. Warn the remaining personnel of imminent or actual 
hazards using the radio and/or the PA system. 

5. DOE LAAO through the Emergency Management Office will 
notify the New Mexico Environmental Improvement 
Division (505) 827-9329, and the National Response 
Center (800) 424-8802, reporting: 

Name and telephone number of the reporter 

Name and address of the facility 

Time and type of incident 

Name and quantity of materials involved, to the 
extent known 

The extent of injuries, if any 

The possible hazards to human health or the 
environment outside the facility 

6. Advise the response groups as needed to minimize 
personnel exposure and expedite control; and 

7. For the Batch Treatment Plant and Controlled Air 
Incinerator, where the emergency stops operations, 
HSE-7 personnel must monitor for leaks, pressure 
buildup, gas generation or equipment ruptures. The 
instruments that are monitored during shutdown and what 
they are monitored for are shown on Table 7-6 for the 
Batch Treatment Plant and Table 7-7 for the 
Incinerator. 

Once control of the emergency is established, the EPODO shall: 

1. Arrange for site cleanup 

2. Provide for treating, storing, or disposing of 
recovered wastes, contaminated soil or contaminated 
surface waters 

3. Provide for decontamination of equipment as needed 

4. Replace and/or repair equipment as needed 

5. Conduct testing as needed to verify successful cleanup 
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6. Within 15 days of the incident, submit to the Regional 
Administrator and Environmental Improvement Division 
the report described in Section 7. 10. 

7.5 · SPECIFIC EMERGENCY RESPONSE PROCEDURES FOR HAZARDOUS WASTE FACILITIES 
The following section summarizes the guidelines for handling emergencies. 

7.5.1 Chemical Spills 
Hazardous wastes are handled and stored in small containers, lab packs, 55-
gallon drums, and "tuff-tanks." The individual volumes handled are small. 
Handling of hazardous materials may involve truckload quantities of material 
such as solvents, fuels, acids, and bases. 

The general steps in handling hazardous wastes are: 

• Containment including spreading of absorbents or 
forming of temporary dikes, 

• Waste pickup and packaging in sound containers, and 

• Decontamination followed by testing to assure adequate 
clean-up. 

The emergency preparedness procedures related to flammable organic solvent 
spills call for stabilization of the spilled material with the organic solvent 
spill kit. Other chemical spills are to be stabilized using the acid and caus
tic spill kits or by the addition of absorbents such as vermiculite. Person
nel protective equipment will be worn during spill control and cleanup. The 
stabilized material will be treated as hazardous waste. Runoff which might 
occur from spills outside containment areas during precipitation must be 
contained and handled as a hazardous waste unless analyzed and found to be 
nonhazardous. Temporary dikes can be constructed to contain runoff. 

7.5.1.1 Spill Control Procedures 
Vermiculite or prepackaged spill kits will be used to control all chemical 
spills except hydrofluoric acid spills. Vermiculite is compatible with all 
chemicals except fluorine and hydrofluoric acid. A hydrofluoric acid spill 
will be neutralized by carefully adding calcium hydroxide to the spill. 
After an excess of calcium hydroxide has been added and the reaction has 
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ceased, the resulting solution will be cleaned up using vermiculite. Vermicu

lite and calcium hydroxide are stored at all the treatment and storage facili
ties at the Laboratory. Prepackaged spill kits for acid, caustic, and solvent 

spills are kept on site at treatment facilities. Kits currently in use are 
distributed by J.T. Baker under registered trademarks NEUTRASORB, NEUTRACIT, 

and SOLUSORB for acid, caustic, and solvents, respectively. The kits contain 
proprietary blends of proper agents for neutralizing and absorbing spills, in 
addition, they include safety glasses, gloves, scoops, bags, ties and 
labels. Acid and caustic spill kits contain indicating-type acid and caustic 
neutralizers; neutralization of spilled material is indicated by color 
change. Remaining salts can be safely picked up and disposed of. Solvent 
spill kits contain adsorbents which suppress vapors and raise the flash point 
of the resulting mixture. 

DOT 17H 55-gallon drums will be used to collect all spilled material and 
contaminated absorbent. There are many drums of this type, located at all 
treatment and storage facilities at the laboratory. For corrosives, the drums 
will be lined with polyethylene drum liners, if necessary, to prevent 
corrosion of the metal drums. The list of emergency equipment (Table 7-3) 
shows the equipment available at each area to be used to control a spill. The 
ultimate disposition of any contaminated absorbent or waste material will be 
decided by HSE-7 according to permit conditions and RCRA standards. The 
material will be temporarily stored at one or more of the permitted hazardous 

waste storage areas at the Laboratory. 

Decontamination will be accomplished at the spill site. After the spilled 
material has been absorbed by vermiculite, the material will be drummed. If 

the spill occurs on a cemented area, water or an appropriate solvent will be 
used to clean the area and this liquid will be adsorbed onto vermiculite and 

drummed. 

A composite sample will be taken of the vermiculite used to adsorb the final 
waste water. No contamination should be present in this sample. If contami

nation is present, the procedure will be repeated (i.e., clean the area and 
collect and analyze a composite sample). The composite sample will be taken 

from a drum using a thief or trier as specified in SW-846. 
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If the spill occurs on soil, any free liquid present will be adsorbed onto 
vermiculite and the resulting material will be drummed. The contaminated soil 
will be dug up and drummed. For a spill of less than one gallon, the visibly 
contaminated dirt plus a sufficient amount of dirt around the spill site will 
be dug up. For a spill of more than one gallon, the contaminated dirt plus 
the perimeter dirt will be drummed and a sample taken of the perimeter dirt 
using the same method as discussed for the vermiculite sample. 

There will be no sampling for a spill in a sealed storage area. Once all 
visible signs of contamination have been removed, it will be simple to verify 
any remaining contamination because the floors are sealed with epoxy. In 
addition, sealed storage areas have secondary containment structures that will 
control potential spills. At closure, if there is any residual contamination, 
it will be removed. 

If a spill is from a known source, the waste will be analyzed for materials 
present in that container. Analytical procedures specified in Table 7-9 will 
be used. If the spill is from an unknown source, the chemical composition 
will be determined by using the parameters and test methods specified in 
Table 1-9. 

7.5.2 Fire 

Depending on the size of the fire and fuel source, portable ABC fire 
extinguishers may be used to put out fires. However, the Laboratory is dis
couraging the use of portable fire extinguishers by employees and encouraging 
the immediate evacuation and notification of the Fire Department. The person 
fighting the fire must wear appropriate protective equipment. If the fire 
spreads or increases in intensity, all personnel should evacuate to an upwind 
point at least 100 yards away from the fire. For any fire involving hazardous 
waste, the EPODO must be contacted immediately, and he will alert all 
necessary emergency management personnel. The Fire Department is auto
matically alerted when the CAS is activated. The EPODO should remain near the 
site, but at a safe distance, so he can advise the personnel responding to the 
fire of the known hazards. The EPODO is familiar with RCRA provisions, spill 
response, and emergency actions (Section 8.0) and therefore, is qualified to 
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advise firefighting personnel of the potential hazards involved. Upon arrival 
at a fire, the Fire Department Officer-in-Charge will be in command of fire 
fighting. He will accept and evaluate the advice of Los Alamos personnel and 
emergency management organization members, but he will retain the responsibil
ity to select the fire fighting methods and tactics. The EPODO will be in 
overall control of the Laboratory's emergency response efforts until the 
emergency is terminated. 

7.5.3 Explosion 

In the case of explosions, all personnel will immediately evacuate the area. 
Any injured personnel will be immediately transported to the Medical Depart
ment for treatment. The EPODO must be contacted immediately upon activation 
of the CAS, and then he must alert all necessary emergency response person
nel. The Fire Department is notified automatically upon CAS activation. The 
EPODO will remain near the site, but at a safe distance, so he can advise the 
personnel responding to the explosion of the known hazards. 

Upon arrival at the site, the Fire Department Officer-in-Charge will be in 
command of fire fighting if required. He will accept and evaluate the advice 
of Los Alamos personnel and emergency management, but he retains the responsi
bility to select the fire fighting methods and tactics. The EPODO will be in 
overall control of the Laboratory's emergency response efforts until the 
emergency is terminated. 

7.5.4 Exposure 

Chemical material in the eye or on the skin will be washed either with the 
entire contents of the portable eye wash station or for at least 15 minutes. 
The eyelids will be held open during washing. The injured person will then be 
quickly transported to the Medical Department for evaluation. If possible, 
the chemical material involved in the injury will be ascertained and the 
information given to the Medical Department. 

Other potential chemical exposures will necessitate evacuation if anyone 
notices any of the following conditions: 

• Irritation of the eyes, breathing passages or skin, 
• Difficulty in breathing, or 
• Nausea, light-headedness, vertigo, or blurred vision. 
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The affected person will be transferred to the Medical Department and the HSE-
5 Group representative will attempt to ascertain what, if any, chemical 
exposure occurred and what corrective measure is appropriate. 

7.5.5 Flood 

The U.S. Army Corps of Engineers has documented that Los Alamos National 
Laboratory's waste management facilities are not located within the 100-year 
floodplain. Appendix E contains this documentation. 

7.6 EVACUATION 

A facility will be evacuated upon the voice command of "evacuate the area," or 
upon the sounding of the evacuation alarm, or upon the fire alarm. 

7.6.1 Evacuation Plan 

Emergency situations may warrant the shutdown and evacuation of an area(s) or 
building(s) in order to protect personnel and property, to anticipate the 
emergency condition, or to enhance the appropriate response. Table 7-8 shows 
the criteria for evacuation, persons responsible for initiating evacuations, 
and reentry conditions. The TA-54, Area L evacuation route is shown in Figure 
2-4. Building evacuation routes for theTA-50 batch treatment system and TA-
50 incinerator building are shown in Figures 7-4 and 7-5. The evacuation 
route for TA-50 (including the modular storage buildings and waste storage 
pad) is shown in Figure 2-3. 

To initiate building evacuation, the evacuation alarm is sounded and/or the 
public address system is used. The evacuation alarm, which is more suitable 
for evacuation of the whole facility, is a steady, continuous, audible signal. 
This alarm cannot be silenced and reset by site personnel. The Fire Alarm 
Maintenance Section at 667-4027 and the Fire Department Platoon Chief at 667-
7026 can silence and reset the alarm. 

To evacuate a portion of the building, the public address system is more 
appropriate. The PA system will notify the occupants of the area to be evacu
ated, and additionally, will advise personnel in the rest of the facility of 
the existence of a problem in that specific area. 
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Upon initiation of an evacuation, either via the PA or evacuation alarm, all 

personnel are to leave the specified area and go to the muster area, turning 

off all equipment that could contribute to the hazard if left unattended. 

In the event of an evacuation of only a portion of the building, one of the 

out buildings, or outlying work areas, the Group Leader will designate a 

control point at the closest and/or the most convenient location. This area 

will be outside the affected area and will serve as a muster point and provide 

control of the affected area to prevent further spread of the hazard. 

Sweep Team personnel will remain in the area for a visual inspection of all 

the affected work areas, laboratories, and offices. At least two persons will 

do the sweep to insure that if an injured person is found or if a single 

person is fighting a small fire, turning off equipment or activating fire 

suppression systems, one sweep team member can give assistance while the other 

reports to the muster area or control point to obtain additional aid. 

If the building is evacuated during normal working hours, the secretary will 

remove the personnel attendance roster that is posted near the secretary's 

desk, take it to the muster area, call roll, and report the personnel account

ing to the Group Leader. During second or third shift operations, the lead 

engineer will be responsible for evacuation and roll call. The evacuation 

procedure follows: 

• Group Leader determines cause and probable extent of 
hazard. 

• Group Leader will sound the evacuation alarm or make an 
announcement on the PA system. 

• Group Leader will designate an assembly area if other 
than muster area. 

• Group Leader will notify the on-call EPODO. 

• Personnel will shut down equipment that might 
contribute to the hazard. 

• Personnel will activate fire suppression systems. 

PTB:017REV4-7 7-17 



• Personnel will not remain in affected area except to 
assist injured personnel. 

• Personnel will report to the muster area or designated 
control point. 

• Roll call (general evacuation) or personnel accounting 
(partial evacuation). 

• Building or Area sweep by assigned personnel. 

For a small scale evacuation, the Group Leader takes control. For a large
scale evacuation, the CAS will be activated, the EPODO will be notified and 
will be responsible for the evacuation. 

7.6.2 Process Shutdown 

Personnel are instructed to shut down equipment prior to evacuating a building 
unless an immediate building evacuation is announced. To ensure efficient 
shutdown, training and exercises in process shutdown are required. In the 
case of an immediate evacuation, a selected team may shutdown designated 
equipment in an evacuated area. The team will be equipped with the proper 
equipment, clothing and breathing apparatus. If present, HSE-1, HSE-3, and 
HSE-5 will provide advice and assistance. Process shutdown procedures only 
apply to the TA-50 batch treatment system and waste incinerator and the TA-16 
Industrial Incinerator. Process shutdown procedures are as follows. 

7.6.2.1 TA-50 Batch Treatment System 
The Batch Treatment System will be operated in accordance with current stan
dard operating procedures (Appendix M-2). If a fire or evacuation alarm 
sounds during the operation of the Batch Treatment System, the operating crew 
will initiate a process shutdown. Because the process is a batch treatment, 
cessation of treatment is adequate to bring the process to a safe condition. 
In general, the process shut should include the following: 

• Shutdown of the waste pump discontinuing waste transfer 
or circulation, 

• Shutdown of treatment chemical feeds, 

• Shutdown of steam to the reactor jacket, if any, 
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• Shutdown cooling water only if there is a risk of 
contamination of the water with waste (continued 
cooling removes residual heat from the system), and 

• Allow the reactor mixer to operate unless its operation 
poses a unique hazard (operation helps remove heat and 
prevents stratification). 

7.6.2.2 TA-50 Waste Incinerator 
If a fire or evacuation alarm sounds during the operation of the controlled 
air incineration process, the operating crew will initiate a process shutdown 
in accordance with the current Standard Operating Procedures (Appendix Q). 
Three logic sequences are provided to shut down the process in a safe and 
orderly manner. 

• Controlled Shutdown - initiated when there is potential 
for significant damage to minor process components. 
This is also the normal shutdown mode at the completion 
of a run. When controlled shutdown is initiated, 
feeding of waste to the incinerator is stopped and a 
programmable set-point generator is activated that 
directs remote set-point inputs to the temperature 
controllers, causing a gradual decrease in chamber 
temperatures. Switches internal to the set-point 
generator cause an orderly-timed shutdown of process 
components. 

• Fast Shutdown - initiated for conditions that could 
likely result in loss of containment or damage to major 
process components. Waste feeding is stopped. Follow
ing a two-minute timed interval following the last 
feeding of solid waste (immediate, if feeding liquid 
waste), the upper and lower chamber burners are shut 
down and the system valves and dampers are positioned 
so as to maintain a negative pressure in the system 
while minimizing flow through the system. Snuffing 
steam is introduced into the lower chamber. The two
minute delay when feeding solid waste allows for the 
ignition of pyrolitic gases formed immediately after 
feeding. 

• Scram Shutdown - initiated at the discretion of an 
operator. The chain of events are identical to the 
fast shutdown except that the sequence is not delayed 
when feeding solid waste. Scram buttons are located at 
the incinerator and in the control room. 
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to the incinerator refractory and are initiated only 
when the consequences of not shutting down are greater 
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than the consequences to the incinerator during a scram 
or fast shutdown. It is the responsibility of the 
operating personnel and the process lead engineer to 
assess any situation and initiate the proper process 
shutdown sequence. 

7.6.2.3 TA-16 Industrial Incinerator 

If a fire or evacuation alarm sounds during the operation of the TA-16 
Industrial Incinerator the operating crew will initiate a process shutdown. 
The TA-16 incinerator is equipped with automatic and manual controls for 
shutdown of burners. Burners may be shut down manually by tripping a single 
switch. Automatic shutdown of the burners will occur on occurrence of a power 
failure, limit failure, or flame failure. 

7.7 SALVAGE AND CLEANUP 

The affected area will be surveyed by appropriate representatives from HSE 
Groups before salvage, cleanup and return to normal operations. Visual 
inspections of the affected area will be supplemented by sampling to determine 
whether cleanup is complete. After determination of any existing hazards from 
toxic or hazardous gases or fumes, electrical hazards, or other unsafe condi
tions, personnel or selected teams, equipped with proper breathing apparatus 
and protective clothing, will reenter the area to perform designated tasks to 
affect decontamination, repairs, and salvage to allow the return to normal 
operations. After an emergency, the EPODO will: 

• Provide for treating, storing, or disposing of recov
ered waste, contaminated soil or surface water, or any 
other material that results from a release, fire, or 
explosion. Contaminated material will be treated as a 
hazardous waste and temporarily stored at one of the 
permitted hazardous waste storage areas at the 
Laboratory. HSE-7 will be responsible for determining 
the final disposition of the waste. This determination 
will be made in compliance with the permit and RCRA 
standards. 

• Remain at the site to ensure that no waste that may be 
incompatible with the released material is treated, 
stored, or disposed of until cleanup procedures are 
completed. 

• Ensure that emergency equipment is cleaned and fit for 
its intended use before operations are resumed. 
Equipment will be visually inspected and sampled to 
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determine the type and degree of contamination and 
appropriate cleanup measures will be used. 

Prior to resuming operations, appropriate local authorities will be notified 
that cleanup procedures are completed and emergency equipment is cleaned and 
fit for its intended use. 

Damage assessment and recovery shall be performed within the reporting and 
investigative requirements of DOE Order 5484.1 (Appendix R). The EPODO has 
general responsibility for coordinating post-emergency actions, particularly 
during the time period immediately after the emergency. Such actions include 
cleanup operations, repair of vital equipment, or interim hazard-removing 
operations (such as demolition of unstable walls). The services of the 
affected operational organizations, HSE Division, PAWS, and other on-site 
talent will also be utilized to estimate cleanup costs and operational 
impact. The EPODO declares the end of the emergency; an Incident Report is 
filled out, and the HSE-7 Group Leader and his staff review emergency actions. 

7.8 POST-EMERGENCY ASSESSMENT 
When the emergency is over, the causes of the emergency and the effectiveness 
of the response are investigated, in order that future emergencies may either 
be prevented, or that the response to them may be more effective. Following 
each event requiring the implementation of the HWF Contingency Plan, the EPODO 
shall meet with representatives of all response functions to determine the 
adequacy of the response. 

7.9 EMERGENCY RECORDS 

The details of any incident that requires implementation of the HWF Emergency 
Contingency Plan must be noted in that facility's log book. This record must 
include the time, date, and full description of the incident. 

7.10 EMERGENCY REPORTS 

Any emergency that requires implementation of the HWF Emergency Contingency 
Plan will be reported in writing within 15 days to the EPA Regional Adminis
trator and to the New Mexico Environmental Improvement Division (EID). 
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The report shall include the following data: 

• Name, address, and phone number of owner or operator 

• Name, address and phone number of the facility 

• Date, time, and type of incident (e.g. fire, explosion, 
spill) 

• Name of material involved 

• Quantity of material involved 

• Extent of injuries (if any) 

• Assessment of actual or potential hazards to human 
health or the environment 

• Estimated quantity and disposition of material 
recovered from the incident 

7.11 CONTINGENCY PLAN AMENDMENT 

The Contingency Plan shall be reviewed by the HSE-7 Group Leader and 
immediately amended if determined to be inadequate to handle nonsudden and 
sudden releases, and whenever: 

• The HWF permit is revised 

• There is significant change in the design or operation 
of the HWF (i.e., waste quantities handled, handling 
techniques, or final disposition) 

The list of emergency coordinators changes 

The list of emergency equipment significantly changes 

• Operating experience, drills, or technical review 
demonstrates the plan is inappropriate 

• Actual implementation of the plan demonstrates 
inadequacies 

The Contingency Plan shall have a cover sheet (Appendix R) noting the date of 
the last amendment. Each amendment date shall be initiated by the HSE-7 Group 
Leader authorizing the changes. Amendments shall be issued to all HWF 
Contingency Plan holders and shall include a cover letter that describes the 
plan changes and rationale for those changes. 
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Technical Area and Building 

TABLE 7-1 

SUMMARY OF HAZARDOUS WASTE FACILITIES 
LOS ALAMOS NATIONAL LABORATORIES 

or Area Designation Wastes HancllEW___ ___ Activity Description 
TA-14, 15, 16, High explosives (HE) Thermal treatment facilities used to burn waste 

36, and 39 HE and HE-contaminated material 

TA-50-01 

TA-50 Modular 
Storage Units 

TA-50-37 

TA-50-37 
Room 117 

Storage Area 

TA-50 Storage Pad 

TA-54 Area L 
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Electrochemistry wastes 
Isotope separation wastes 

Shops department wastes 
Wastes from Basic and 
Applied Chemistry R&D 
programs 

Electrochemistry wastes 
Isotope separation wastes 

Combustible liquids and 
solids, including chlorinated 
and fluorinated hydrocarbons, 
and carcinogenic materials 

Combustible liquids and 
solids, including chlorinated 
and fluorinated hydrocarbons, 
and carcinogenic materials 

Shops department wastes 
Wastes from Basic and 
Applied Chemistry R&D 
programs 

Shops department wastes 
Wastes from Basic and 
Applied Chemistry R&D 
programs 

Chemical batch treatment by neutralization, 
metal precipitation, and cyanide destruction 

Storage of wastes prior to treatment, incineration 

Waste incineration with flue gas treatment 

Storage/Staging area for incinerator 

Waste storage prior to treatment, incineration, 
or shipment off-site 

Wastes are segregated and stored prior to 
treatment, incineration, recycling, or 
shipment off-site 



TABLE 7-2 
HAZARDOUS WASTE EMERGENCY RESPONSE GROUPS 

Emergency 
Laboratory Controlled Response Group Telephone 

HSE-2 Occupational Medicine 

HSE-3 Safety 

HSE-5 Industrial H'·giene 

HSE-7 Waste Management 

HSE-8 Environmental Surveillance 

HSE-9 Health and Environmental 
Chemistry 

Fire Department 

Mason & Hanger Protective Force 
(Pro Force) 
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667-7878 
(8 am - 5 pm) 

988-0539 
off-duty hours 

9-911 

667-4437 

Assistance Available 

Emergency medical 
treatment 

Reviews and approves fire 
protection procedures. 
May assist in process 
shutdown and evacuation 

Site evaluation - field 
testing to determine the 
nature and extent of con
tamination (nonradiologi
cal) 

Specify protective 
clothing and equipment 

Information services re
garding hazards of wastes 
and treatment for exposure 

Hazardous waste cleanup, 
handling, treatment, and 
disposal 

Field surveys to determine 
spread of contamination 
and adequacy of clean up 

Meterological information 

Geohydrologic support 

Chemical analytical ser
vices 

Firefighting personnel and 
equipment 

Ambulance and parametic 
service 

Traffic Control 

Security 



TABLE 7-2 
(Continued) 

Laboratory Controlled Response Group 
Emergency 
Telephone 

Pan Am World Services 667-6196 

Non-Laboratory Controlled 

Los Alamos County Police 662-4176 

Los Alamos Medical Center* 662-4201 

Assistance Available 

Maintenance personnel and 
equipment 

Traffic control on DOE 
roads with public access 

Medical Services 

*Medical services related to hazardous wastes injuries provided under the 
direction of HSE-2. 
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TABLE 7-3 
EMERGENCY EQUIPMENT 

EMERGENCY EQUIPMENT AT THE TA-50 BATCH WASTE TREATMENT FACILITY (BWTR) 

Fire Control Equipment: 

2 fire extinguishers (B,C) 

Description of General Capabilities: 
These are portable units of approximately 9 to 15 pounds capacity used in 
wet chemical laboratory applications. May be used by any employee in the 
event of fire. 

East wall of Batch Waste Treatment Room (BWTR) 
West wall of adjoining room (Rm. 24) to west of BWTR 

Fire alarm pull box 

Description of General Capabilities: 
Manually operated fire alarm which may be activated by any employee in the 
event of fire to notify Central Alarm Station .. 

Located on east wall immediately outside BWTR 
1 automatic thermal alarm 

Sprinkler system 

Description of General Capabilities: 
The sprinkler system is an automatic system which delivers a maximum of 
200 psi of water spray through shower heads placed at locations which 
maximize fire suppression range capability. In the event of fire, this 
system should function automatically, requiring no manual assistance. 

2 sprinkler heads in ceiling of BWTR, set off at 212°F 

Communication Equipment: 

Telephones 

Description of General Capabilities: 
Telephones for internal communication at the Laboratory and off-site com
munication with Federal, State, County and other agencies are available. 
A Centrex telephone system and a private telephone line (if Centrex fails) 
are available for use by all employees. 

Located in Room 24 and at the BWTR 
Telephones equipped with building-wide paging system 

Evacuation alarm, single tone horn 

Description of General Capabilities: 
The evacuation alarm activates the central alarm system, which automatically 
activates the emergency response procedures. 
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Spill Control Equipment: 

TABLE 7-3 
(Continued) 

Eight-inch curb around reactor and receiving tanks 
Absorbent kept onsite 

Description of General Capabilities: 
The curbing and enclosed containment volume has been designed to satisfy 
containment requirements specified in 40 CFR 261. 

Decontamination Equipment 

Safety shower located next to reactor tank outside curbed area 
Eye wash located on south wall next to hood 

Description of General Capabilities: 
Safety showers and eye washes are used by personnel who receive a chemical 
splash to skin or eyes. Specific material safety data sheets for the chem
ical should be obtained prior to working with the chemical to determine if 
the application of water is indicated for decontamination. 
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TABLE 7-3 
(Continued) 

EMERGENCY EQUIPMENT AT THETA-50 CHEMICAL WASTE INCINERATOR AND ROOM 117 
STORAGE AREA 

Fire Control Equipment: 

13 fire extinguishers (9C-CO; 4 A-water) 
Description of General Capabilities: 
These are portable units of approximately 9 to 15 pounds capacity used in 
wet chemical laboratory applications. May be used by any employee in the 
event of fire. 

Manually operated fire alarm may be activated by any employee in the event 
of fire to notify Central Alarm Station. 
The sprinkler system is an automatic system which delivers a maximum of 
200 psi of water spray through shower heads placed at locations which 
maximize fire suppression range capability. In the event of fire, this 
system should function automatically, requiring no manual assistance. 
Halon Extinguishing Systems are indicated to supplement automatic sprinkler 
systems which protect high value equipment, or suppress special hazardous 
operations or occupancies. 

Location: 
1 Mechanical Equipment Room 111 
2 High Bay Room 112 
2 High Bay Room 114 
1 South of Library and Conference Room 
1 Chemistry Laboratory Room 107 
1 Process Engineering Laboratory Room 209 
1 Office Area Room 202 
1 Room 21 
1 Room 117 

11 Fire Alarm Pull Boxes connected to the CAS 
Location: 
1 Mechanical Equipment Room 111 
1 High Bay Room 112 
2 South of Library and Conference Room 
2 High Bay Room 114 
1 East of women's changing room 
1 Process Engineering Laboratory 
1 Office Area Room 202 
2 Room 21 

Automatic thermal alarm on inlet and exhaust of ventilation system 
Automatic thermal sprinkler system throughout offices 

4 Fire Hydrants 
Location: 
1 Northwest corner of Building 84 
1 West of Building 69 
1 Northeast of Building 37 

Halon Extinguishing System, manual and ultraviolet in Room 115 
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Communication Equipment: 

TABLE 7-3 
(Continued) 

Telephones throughout building with building-wide paging system 

Description of General Capabilities: 
Telephones for internal communic~tion at the Laboratory and off-site com
munication with Federal, State, County and other agencies are available. 
A Centrex telephone system and a private telephone line (if Centrex fails) 
are available for use by all employees. 

Radio located in Room 202 

Spill Control Equipment: 

Absorbent kept onsite 
PCB room is bermed to handle all liquids stored 
Have Spill Prevention and Containment Plan 
Description of General Capabilities: 
Containment is designed to handle all liquids stored. Absorbent is used 
in the event of a small spill. 

Decontamination Equipment: 

Showers 
Emergency eyewash 

Description of General Capabilities: 
Safety showers and eye washes are used by personnel who receive a chemical 
splash to skin or eyes. Specific material safety data sheets for the chemi
cal should be obtained prior to working with the chemical to determine if 
the application of water is indicated for decontamination. 
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TABLE 7-3 
(Continued) 

EMERGENCY EQUIPMENT - HSE-7 CONTROLLED 

Spill Control Equipment: Located at TA-54, Area G 
Heavy equipment available for emergencies may include 

2 scrapers 
1 bulldozer 
1 tractor (front end loader) 

Shovels 
Absorbents (vermiculite) in combustibles storage shed 

Description of General Capabilities: 
The following pieces of heavy equipment will be used in the event of large 
spills. Small spills will be absorbed with absorbent. 

Decontamination Equipment: 

Small decontamination pit for heavy equipment 
Showers (MD-11) 

Other: 

Change room with protective clothing (MD-11) 
2-3 dozen respirators (particulates) (MD-11) 
2 self-contained, portable air masks (MD-11) 
2 emergency generators, portable 
3 vehicles are available for evacuation of personnel: 

2 sanfu 
1 Jeep (with emergency equipment, e.g., coveralls, booties, tape, rope) 
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TABLE 7-3 
(Continued) 

EMERGENCY EQUIPMENT AT TA-54, AREA L 

Fire Control Equipment: 

fire hydrant located 30 feet south of site entrance to site 
CO fire extinguisher located inside trailer at west end of site (B,C) 
CO fire extinguisher located inside storage shed (B,C) 
freeze-proof faucet located immediately east of shed 

Description of General Capabilities: 
These are portable units of approximately 9 to 15 pounds capacity used in 
wet chemical laboratory applications. May be used by any employee in the 
event of fire. 

Spill Control Equipment: 

Shovels 
Oversized drums 
Absorbent inside storage shed 
Heavy equipment from Area G available for any emergencies at Area L 
Bermed storage area 

Description of General Capabilities: 
The following pieces of heavy equipment will be used in the event of large 
spills. Small spills will be absorbed with absorbent. 

Communications Equipment: 

2-way radios are available to all personnel when in area 
2-way radios are in all vehicles used for moving hazardous waste 
Telephone located inside trailer 

Description of General Capabilities: 
External and internal Laboratory communications which may be used in emer
gency situations are listed. 

Decontamination Equipment: 

1 emergency shower and eye wash located immediately east of shed 

Description of General Capabilities: 
Safety showers and eye washes are used by personnel who receive a chemical 
splash to skin or eyes. Specific material safety data sheets for the chemi
cal should be obtained prior to working with the chemical to determine if 
the application of water is indicated for decontamination. 

Other: 

2 self-contained, portable air masks located inside trailer 
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TABLE 7-3 
(Continued) 

SUPPLEMENTARY EMERGENCY EQUIPMENT 

PAN AM WORLD SERVICES (667-6196) 

Equipment 

A. Transportation 
1. Pickups, 1/2 through 3/4 ton 
2. Trucks 1 through 3 ton 
3. Powerwagon (E-20781 with welder (PN-30256) mounted on 

vehicle, CC-135 
4. Buses (11-passenger) 
5. Stationwagens 
6. Vans, panels, and carryalls 

B. Special Equipment 
1. Road grader, Champion, self-propelled blade, with radio 
2. Grader, John Deere, self-propelled, with radio 
3. Loaders, bucket, Melro0, Bobcat, 1/3 cubic yards 
4. Loader, bucket, Michigan, 2-3/4 cubic yards 
5. Loader, Fiat-Ellis, 3 cubic yards 
6. Loader, bucket, Michigan, 2-1/2 cubic yards 
7. Loader, bucket, Michigan, 3-1/4 cubic yards 
8. Loader, bucket, Yale, 3 cubic yards, with radio 
9. Loader, bucket, backhoe, International, 1-1/2 cubic yards 
10. Loaders, bucket, backhoe, Case, 7/8 cubic yards 
11. Loader, backhoe, Ford, 1 cubic yard 
12. Snowplows, Bombardier, with blade 
13. Bulldozer, D-8, Crawler 
14. Bulldozers, TD-25, International 
15. Scraper, Terex, self-propelled 
16. Scraper, Fiat-Ellis, self-propelled 
17. Bulldozer, 280, rubber-tired, with radio 
18. Semitrailers 
19. Lights, camp (electrical, plant, portable, 1000 to 5000 watts) 
20. Power saws 

21. Flusher, street, 3000-gallon 
Truck, tanker, 500-gallon, International 

22. Mobile transceivers (2-way, KOB-753) 
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Number 

183 
25 

1 

2 
11 
24 

1 
1 
3 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
5 
4 

14 
(approx) 

64 



TABLE 7-3 
(Continued) 

PA, AM WORLD SERVICES ( 667-6196) 

Egu ;ment 

B. pecial Equipment (cant) 
). Mobile transceivers (2-way, fire network) 
~. Handsets (2-way) 

Pageboys (1-way) 
~ Welders, mounted on trailers and trucks 
~ . Fire tools (hand) 

C. St.:oplies 
1. Food 

Box lunches 

D. 0 er Supplies 
1 Bedding 

Blankets 
Bedrolls (disposable) 
(from U.S. Forest Service in Santa Fe) 

2 Butane gas (25-gallon tanks) 
3 Fuel and lubricants 
4 Miscellaneous supplies 

Manpc 2r 

A. F re Bosses 
1. Crew bosses 
~. Straw bosses 

B. Service Bosses 
1. Transportation boss 

c. Specialists 
1. Cat bosses 
2. Bulldozer operators 
3. Clerks 
4. Dispatchers 
5. M-2chanics 
6. Power saw operators 
7. Radio and telephone operators 
8. Truck drivers 
9. Tool sharpener 
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Number 

7 
8 

235 
32 

150 
(approx) 

150 

60 
50 

4 

3 
12 

2 
14 
10 
3 

17 
8 

10 
13 
4 



PAN AM WORLD SERVICES (667-6196) 

Manpower (cont) 

TABLE 7-3 
(Continued) 

7. Radio and telephone operators 
8. Truck drivers 
9. Tool sharpener 

D. Firefighters 
1. Organized crews (approximately 8 men per crew) 
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Number 

10 
13 
4 

14 
crews 



TABLE 7-3 
(Continued) 

EMERGENCY EQUIPMENT AT THE FIRE DEPARTMENT 
(9-911) 

8 1000-gallons-per-minute pumper trucks 
5 Minipumper trucks 
5 1500-gallon tank trucks 
4 Modular ambulances 
1 Rescue vehicle 
69 Self-contained breathing apparati 
Various firefighting equipment 
Emergency Medical Technician (EMT) medical equipment 
98 Personnel with 81 hours MTA training 
1 75-foot elevated platform 
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TABLE 7-3 
(Continued) 

EMERGENCY RESOURCES AT THE MEDICAL FACILITY (HSE-2) 
(667-7878) 8 am - 5 pm 

(988-0539) off-duty hours 

Manpower 

6 (2 casual) physicians 
2 physician's assistants 
10 (1 part-time) nurses 
3 (2 casuals) x-ray technicians 
2 laboratory technicians 

Special Equipment - Portable 

1 Radio base station (HSE-Div. net, being installed) 
3 Walkie talkies (HSE-Div. net) 
1 Portable cardiac monitor and defibrillator 
1 Crash cart - emergency equipment 
1 Portable physicians bag - drugs 
1 Portable suction unit 
5 Portable stretchers 
1 Ambulance stretcher with straps 
6 Wheel chairs 
1 Manual resuscitator 
6 Portable oxygen units 
Several intravenous holders and solutions 
6 Otoscope/opthalmoscope sets 
1 Portable sphygmomanometer 
10 Stethoscopes 
Many contamination apparel 
1 Eye irrigation system 
Many inflatable limb traction splints 
3 Industrial first aid kits 
Many extrication and cervical collars 
Many crutches and canes 
Many suture sets 

Supplies 

Bedding and pillows 
Rescue blankets 
Burn blankets 
Thermal/icing pouches 
Multitrauma dressing and bandages 
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TABLE 7-3 
(Continued) 

EMERGENCY RESOURCES AT THE MEDICAL FACILITY (HSE-2) 
(667-7878) 8 am - 5 pm 

(988-0539) off-duty hours 

Special Facilities - Nonportable 

Completely equipped medical clinic with emergency lighting system, x-ray 
machine, and ambulance entrance. Contamination showers, protective 
clothing, and wound counters. Suction unit, electrocardiograph (12 lead), 
pulse rate monitor/recorder, primary response trauma kits are included. 

Transportation 

1970 Plymouth Sedan 
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Location Credible Releases 

TA-14, 15, Toxic material leaching 
16' 36' 39 

TA-50-1 

Transport 

TA-50-37 

TA-54 
Area L, 

Wind dispersion (pre
vented by procedures) 

Incomplete treatment 

Failure of containment 

Leaking containers 

Incomplete treatment 

F.dlure of containment 

Failure of containment 

TA-50 Storage Pad, 
TA-50 Modular Storage Buildings, 
TA-50-37 Storage Area 
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TABLE 7-4 
CREDIBLE NONSUDDEN RELEASES 

Detection 

Sand and soil samples 

Visual 

Analysis 

Inspection for leaking 
containers and tanks, 
inspect secondary con
tainment for integrity 

Inspection prior to 
transfer 

Analysis and stack 
monitoring 

Inspection for leak
ing containers and 
tanks, inspect second
ary containment for 
integrity 

Inspection for leaks, 
inspect secondary con
tainment for integrity 

Correction 

Removal and proper treatment or disposal of 
contaminated sand and soil 

Operating procedures prohibit treatment under 
adverse weather conditions 

Continue or modify treatment (notify NMEID of 
modification and revise permit as required) 

Maintenance or replacement of containment 

Repackage in sound container 

Modify treatment procedure prior to con
tinuing (notify EID of modification and revise 
permit as required) 

Maintenance or replacement of containment 

Maintenance or replacement of containment 



Primary Coordinator 

1. Donald Winston, Emergency 
Management 

Secondary Coordinators 

1. Ralph Koenig, HSE-7 Group 
Leader 

2. J. L. Warren, HSE-7 
Section Leader 

3. Jerry Buchholz 
Section Leader 

4. Lee Borduin 
Section Leader 

5. Karen Balo 
Section Leader 

6. W. M. Sanders 
Section Leader 

1. B. R. Myers 
Staff Member 

8. D. G. Vance 
Staff Member 

9. M. D. Salazar 
Staff Member 
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TABLE 7-5 
HAZARDOUS WASTE EMERGENCY COORDINATORS 

(To be notified in succession) 

Laboratory 
Telephone 

7-6211 

7-7920/4301 

7-5398 

7-4301 

7-7391 

7-6095 

7-4301 

7-6095 

7-4301 
present 

7-6095 

Telephone 

662-2453 

662-2458 

662-9639 

672-3647 

455-2882 

672-1369 

672-1931 

672-9509 

None at 

753-4423 

Home Address 

450 Navajo Road, Los Alamos, NM 

971 Alamo Road, Los Alamos, NM 

1082 Big Rock Loop, Los Alamos, NM 

316 Potrillo Drive, White Rock, NM 

Rt. 1, Box 92G, Santa Fe, NM 

400 Kolleen Court, White Rock, NM 

214 Rover, White Rock, NM 

83 Mimbres, White Rock, NM 

Rt. 14, Box 750, Santa Fe, NM 

Rt. 2, Box 124, Espanola, NM 



TABLE 7-5 
(Continued) 

Laboratory 
Primary Coordinator TeleQhone Telephone Home Address 

10. W. D. Moss 7-6094 662-5124 2932 Woodland, Los Alamos, NM 
Fac. Equip. Oper. 

11. D. L. Volz 7-6094 662-3287 2146-C 43rd St., Los Alamos, NM 
Fac. Equip. Oper. 

12, D. F. Salazar 7-6904 852-2456 P.O. Box 922, San Juan Pueblo, NM 
Fac. Equip. Oper. 

13. L. D. Williams 7-6904 753-5782 P.O. Box 3754, Fairview, NM 
Fac. Equip. Oper. 

14. L. L. Hupke 7-7316 753-6984 P.O. Box 905, Los Alamos, NM 
PCB Disposal Coord. 

15. C. L. Gilley 7-7391 662-4051 2173 B. 36th St., Los Alamos, NM 
Tech. Liason Spec. 

16. R. J. Payne 7-4301 672-9744 128 Aragon, Los Alamos, NM 
Fac. Oper. 
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TABLE 7-6 
ITEMS MONITORED AT THE BATCH TREATMENT PLANT 

DURING EMERGENCY SHUTDOWN 

Item Monitored For 

Piping/Valves Leaks, damage, poor seals 

Gauges Acceptable range 

TABLE 7-7 
ITEMS MONITORED AT THE WASTE INCINERATOR 

DURING EMERGENCY SHUTDOWN 

Item Monitored For 

Incinerator/Equipment Functioning 

Pumps, valves, pipes Leaks 

Tank by-pass Leaks 

Emergency waste feed Functioning 
cutoff system 

HEPA Filtration System Functioning 

Radiation Levels 
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Reason for Evacuation 

Fire 

E ,_asian 

LL of Ventilation 

Los:.. Jf Electric 
Power' 

Ext<' i ve Contami
nat: 

Airb e Contamina-
tion 

Escar Or' Release 
of T, .c or Hazard-
ous c ·, or Fumes 

Bomb 1reat 
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TABLE 7-8 

EVACUATION DETERMINATION AND REENTRY 

Determination Made By 

Fire Or' Evacuation 
Alarm; Group Leader; 
Alternate; Lead Engi
neer, Senior' Staff 
Member present, or 
HWEC 

Same as above 

Gt"'oup Leader, Alter'
nate, Senior Staff 
Member, Lead Engineer, 
or Senior Technician 

Same as above 

Same as above or 
HSE-1 Repr'esenta
tive 

Same as above or Rad 
Monitor 

Group Leader, Alter
nate, Senior Staff 
Member, Lead Engi
neer, Senior Tech
nician, or HWEC 

HSE-3 Or' Protective 
Fot"'ce Repr'esentative, 
R&D Section Leader', 
Altet"'native, Senior 
Staff Member' Or' Lead 
Engineer' 

Reentr'y Conditions 

Following survey by the Chief 
Fire Officer, HSE-1 and/or 
HSE-5, and R&D Super'vision 

Same as above plus HSE-3 

Following survey by HSE-1 and/ 
Or' HSE-5, and R&D Supervision 

Same as above 

Same as above 

Same as above 

Same as above plus HSE-5 

Following determination by HSE-3 
Or' Protective Force Represent
ative and R&D Supervision 



TABLE 7-9 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Parameter 

Ignitability 

Reactivity 

pH 

EP Toxicity 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Mercury 

EP Toxicity 

Organochlorine 
Pesticides 

Chlorinated 
Herbicides 

Mobility of Organic 
and Inorganic Waste 
Constituents 

Chemical Composition 
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Test Method 

Pensky-Martens 
Closed-Cup Method 

Numerous f2yhods 
and tests 

Electrometric 

EP Toxicity 
Extraction\3) and 
Graphite Furnace Atomic 
Absorption Spectrophotometry 

EP Toxicity Extraction(3) and 
Manual Cold Vapor Technique 

EP Toxicity Extraction(3) 
and Gas Chromatography 

Toxicity Characteristic 
Leaching Procedure (TCLP) 

Any of those methods in this 
Table plus the following: 

Chemical analysis for 
volatile organic compounds 
using gas chromatography/ 
mass spectrometry 

Reference< 1> 

(L) SW1010 
(L) ASTM 093-80 

(L,S) SW Section 2.1.3 

(L) SW9040 

( L, S) SW 1310 

(L) SW7060 
(L) SW7081 
(L) SW7091 
( L) SW7131 
( L) SW7191 
(L) SW7421 
(L) SW7740 
(L) SW7761 

( L, S) SW 1310 

(L) SW7470 

(L) sw8o8o 

(L) SW8150 

(L,S) 40 CFR Part 268, 
Appendix I 

(L) SW8240 



TABLE 7-9 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

(Continued) 

Parameter 

Chemical Composition 
(cant.) 

Heat Value 

Organic Chlorine 

Trichlorofluoromethane, 
Bromoform, Dichloro
difluoromethane 

Ash Content 

Cyanide 

Chrome 

PTB:REV4-TR-9 

Test Method 

Chemical analysis for semi
volatile organic compounds 
using gas chromatography/ 
mass spectrometry 
- with packed column 
- with capillary column 

Bomb calorimeter 

Halide titration of 
combustion residue 

Chemical analysis for vola
tile organic compounds 
using gas chromatography/ 
mass spectrometry 

Residue after combustion in 
muffle furnace 

Distillation and titration 

Colorimetric method for 
hexavalent chromium 

Reference ( 1 ) 

(L) SW8250 
(L) SW8270 

(L) A006, ASTM 0240 

(L,S) A004, ASTM 02361 

(L) SW8240 

(L) A001, ASTM 0482 
(S) A001, ASTM 03174 

(L) SW9010 

(L) SW7196 



Parameter 

Total Metals 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Thallium 
Zinc 

Mercury 

Free Liquids 

TABLE 7-9 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

(Continued) 

Test Method 

Digestion and inductively 
coupled plasma method 

Manual Cold Vapor Technique 

Paint Filter Liquids Test 

Reference< 1) 

SW3020 

(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 

(L) SW7470, (S) 7471 

(S) 9095 

<1)"A" refers to Sampling and Analysis Methods for Haz3.rdous Waste Combustion, 
EPA-600/8-84-002, February 1984. 

"ASTM" refers to American Society for Testing Material Standards. 

"SW" refers to Test Methods for Evaluating Solid Waste, Physical/ 
Chemical Methods, SW-846, 2nd Edition, EPA, July 1982. 

"L" refers to liquid waste. 

"S" refers to solid waste. 

(2 )Methods for cyanide and sulfide gas generation are pending. SW-846 methods 
will be used when they become available. Methods recommended by the EPA 
will be used in the interim. 

(3)If EP Toxicity (and other analyses) do not permit identification of an 
unknown chemical waste, digested metal samples (per SW3020) will be 
analyzed for the metals noted. 
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8.0 PERSONNEL TRAINING 

This section describes the personnel training program for Los Alamos National 
Laboratory's facilities in accordance with the regulatory requirements of 
§264.16 (NMHWMR 206.B.6). These requirements are submitted with the Part B 
Application, as specified in §270.14(b)(12) (NMHWMR 302.A.4.b.[1]). 

The information presented outlines the personnel training programs at the 
Laboratory. The primary objective of the program is to prepare persons to 
safely operate and maintain those areas containing hazardous wastes. 

8.1 OUTLINE OF TRAINING PROGRAM 
8.1.1 Responsibilities 

Figure 7-1 presents the organization of Health, Safety, and Environment 
Division. HSE Division handles all waste management activities except for 
high explosives treatment, which is handled by the WX and M Divisions. 
Individuals who are directly involved with waste management are in Health, 
Safety, and Environment Group 7 (HSE-7). Pan Am World Services (PAWS) 
provides trained personnel to assist HSE-7 in waste handling activities. The 
Environmental Surveillance Group is responsible for RCRA compliance. Person
nel in the Occupational Medicine (HSE-2), Safety Group (HSE-3), Industrial 
Hygiene Group (HSE-5), and Environmental Surveillance Group (HSE-8) are 
trained in their specialties to provide emergency response support. Job 
descriptions for the Laboratory's hazardous waste management personnel are 
included in Appendix S. 

8.2 TRAINING CONTENT, FREQUENCY, AND TECHNIQUES 

Past training was conducted by training contractors, (i.e., J. T. Baker 
Chemical Company; R. F. Weston, Deuel and Associates; and National Spill 

Control School). The training program now instituted at the Laboratory 
includes a combination of internal training courses, on-the-job training, and 
courses taught by outside contractors. 

Records of each individual's formal training are maintained in the HSE 
Division office. Training records of current employees are kept until closure 

PTB:017REV4-8 8-1 



of the facility. Records of former employees are kept for at least three 

years from the date the employee last worked at the facility. 

The training outline is on file in the HSE Division Office and is available 
for review by all hazardous waste management and handling personnel, emergency 

response personnel, and all regulatory agencies. Training records and 
procedures are reviewed by the DOE and the EPA and during internal 
audits/inspections. Provisions are made for updating and reviewing courses, 
as necessary, to ensure RCRA Part 8 compliance. 

The training coordinator will work with the group leaders of HSE-2, 3, 5, 7, 
and 8, WX and M Divisions, and PAWS to ensure that all employees receive the 
proper level of training. All new employees will receive training within six 
months of their date of hire or transfer. Personnel will not work in 
unsupervised positions until they successfully complete the training course. 

8.2.1 Internal Training 

The personnel training courses developed at the Laboratory emphasize the safe 
handling of hazardous wastes. Program instructors are trained in hazardous 
waste management procedures and RCRA provisions. The Laboratory's internal 
training program is designed to provide training commensurate with the 
employee's responsibilities. An outline of the Los Alamos National Laboratory I 
Training Program can be found in Appendix T. 

8.2.2 On-the-Job Training 

Appropriate personnel will participate in on-the-job training programs. These 
programs are designed to give field demonstrations of Laboratory procedures 

for hazardous waste handling, inspections, and hazardous waste transportation 
requirements. Personnel responsible for directing on-the-job training 

participate in the RCRA provisions course so that they are familiar with 
hazardous waste management procedures as they relate to RCRA. An outline of 

on-the-job training programs can be found in Appendix T. 

8.2.3 External Training 

In addition to internal training, appropriate personnel will participate in 

contractor-taught courses. Those personnel who will participate in the 
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external training program are shown in Appendix S. These contractor-taught 
courses will serve to supplement the internal training program. 

8.2,4 Training Coordinator 

The personnel training program is directed by Dr. Thomas C. Gunderson. As 
Associate Division Leader for the Health, Safety, and Environment Division at 
Los Alamos National Laboratory, Dr. Gunderson is knowledgeable about hazardous 
waste management facilities and practices and emergency procedures. Dr. 
Gunderson's resume can be found in Appendix T. 

8.2.5 Relevance of Training to Job Position 
Dr. Thomas C. Gunderson, the training coordinator, is responsible for 
coordinating the internal and external training courses and for assuring that 
all waste management and handling personnel receive the required training. 
Job descriptions for each position related to hazardous waste management are 
provided in Appendix S. The training program provides employees with training 
relevant to their positions within the organization. Supervisors and staff 
receive training appropriate to their degree of handling hazardous waste 
(e.g., reporting and other procedures required for compliance). For example, 
management responsibilities for compliance with RCRA are assigned to the HSE-7 
Group Leader, who receives training in RCRA provisions. Material handlers are 
trained to maintain proper and safe operating procedures and to respond effec
tively to spills and other emergencies. In Appendix S, duties for each job 
description are matched to a Los Alamos training course to demonstrate that 
training is adequate for all positions. 

8.3 EMERGENCY RESPONSE TRAINING 

The outside professionals (PAWS and the Protective Force) assist the Hazardous 
Waste Emergency Coordinator (HWEC) (Table 7-5) as soon as they arrive on the 
scene of the emergency. These people are trained in their specialties (i.e., 
heavy equipment operations, traffic control). PAWS personnel are also trained 
in personal safety. At all times during an emergency, these contractors are 
under the direct supecvision of the HWEC and other trained Laboratory 
personnel. All actions taken by contractors during an emergency must be 
approved by the HWEC. These contractors do not perform activities other than 
those for which they are trained (heavy equipment operations, constructing 
dikes). 
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In order to ensure maximum protection of life and property and to mitigate the 
consequences of an emergency situation, it is imperative that all HSE per
sonnel, WX and M Division personnel, and PAWS personnel involved in waste 
handling and emergency response be knowledgeable about appropriate building 
and operating area emergency procedures. These groups will participate in the 
Laboratory's formal training program. 

In addition to the Laboratory's formal program, division and group leaders and I 
immediate supervisors are responsible for providing education and training in 
emergency response procedures. Periodic unannounced emergency drills and 
exercises are used to familiarize employees with emergency procedures. 
Training is also provided through prominent instruction displays and through 
presentations and discussions in safety meetings. 

Each new or transferred employee is indoctrinated by his immediate supervisor 
regarding the general emergency procedures and those specific procedures 
related to his/her work area. Each employee is advised of changes to any 
emergency procedures and is given an annual review of procedures affecting 
his/her work area. The review may be given separately in writing or included 
in an overall indoctrination. 

Specialized training is given to those employees assigned special functions or 
specific emergency duties. Emergency response personnel (HSE-2, 3, 5, and 8, 
the DOE Fire Department, Laboratory Emergency Response Coordinators, and 
Chemical Waste Management Coordinators) participate in the formal Laboratory 
training program and are required to attend courses on spill response, the 
RCRA contingency plan and RCRA provisions. All waste handling personnel 
(HSE-7, WX and M Divisions, and PAWS) also participate in the formal training 
program in which they are instructed in emergency procedures pertinent to 
their work area. The emergency procedures instruction in which hazardous 
waste management and handling personnel and emergency response personnel are 
required to participate will ensure a coordinated response to hazardous waste 
emergencies. 
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8.4 IMPLEMENTATION OF TRAINING PROGRAM 

The Los Alamos National Laboratory introductory training program is offered atl 
six-month intervals, when needed, to ensure that all employees receive 
training within six months of their date of hire or transfer. Employees will 
not work in unsupervised positions until they have been trained. 

All hazardous waste management and handling personnel must attend annual 
refresher courses. These courses are intended to update personnel on 
Laboratory procedures and provide them with an overview of their introductory 
training. 

In addition, a complete Respirator or SCBA training course is taught annually, 
where appropriate, and must be successfully completed by hazardous waste 
handling personnel. 

Group leaders, along with the training coordinator, will ensure that all 
personnel participate in the introductory and annual training programs. 
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9.0 CLOSURE AND POST-CLOSURE PLAN 

9.1 GENERAL CLOSURE/POST-CLOSURE INFORMATION 

Introduction 

This section is submitted in accordance with the requirements of 40 CFR 
264.110 through 120 (NMHWMR 206.D.2.a[1] through 206.D.2.j[2]), 264.178 
(NMHWMR 206.D.4.i) and 270. 14(b)(13) (NMHWMR 302.A.4.b[1]). The plan iden
tifies all steps that will be necessary to close the facility at the end of 
its operating life or to partially close the facility at any point during its 
intended operating life. 

Facilities for the treatment and storage of hazardous waste at Los Alamos 
National Laboratory include container storage, chemical treatment, controlled
air incineration, industrial incineration and thermal treatment. The func
tions of the individual hazardous waste facilities are outlined in Table 9-1. 

9.1.1 Closure Performance Standard 

Closure plans are designed to meet the following performance standards: 

• Protect human health and the environment 

• Prevent the escape of hazardous waste, hazardous waste 
constituents, leachate, contaminated-rainfall, or waste 
decomposition products to the ground or surface waters 
or atmosphere 

Minimize future maintenance 

9.1.2 Partial and Final Closure 

The Laboratory's hazardous waste facilities will be closed in the year 2100. 
All hazardous wastes will be recycled, treated, and/or disposed of off-site at 
a permitted facility before closure. 

TA-54 Area L includes land disposal shafts that were operated and closed under 
interim status. Individual shafts were closed as they were filled consti
tuting partial closure of the landfill. The Area L landfill was closed under 
interim status in 1986. 
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9.1.3 Closure and Post-Closure Cost Estimates 
Federal facilities are exempt under 40 CFR 264. 140(c) (NMHWMR 206.D.3.a[3]) 
from the requirements for closure and post-closure cost estimates and 
financial assurance. These data are therefore not included. 

9.1.4 Personnel Protection 
Good industrial hygiene practices shall be followed during all phases of 
closure and post-closure to protect employees from exposure to hazardous waste 
constituents. Normal Los Alamos National Laboratory operating procedures 
require that the Laboratory's Industrial Hygiene Group (HSE-5) survey a site 
before personnel arrive in order to specify protective clothing and respi
ratory protection equipment. Contaminated protective clothing and protection 
equipment shall be treated as hazardous and either decontaminated or treated 
of on-site or disposed of off-site by a permitted commercial disposal firm, in 
compliance with appropriate regulations (40 CFR 260 et seq. and NMHWMR-2). 

9.1.5 Certification of Closure 
When a facility undergoes final closure, a certificate, attested to by a 
registered professional engineer and signed by the appropriate Department of 
Energy official, in accordance with 40 CFR 264.115 (NMHWMR 206.D.2.f), shall 
be submitted to the Regional Administrator or the Director of the New Mexico 
Environmental Improvement Division, as appropriate stating that the facility 
has been closed in accordance with an approved closure plan. 

9.1.6 Post-Closure Care Office 
None of the facilities closed under this section require post-closure care. 
The office to which contact may be made concerning closure activities is: 

Area Manager 
Los Alamos Area Office 
U.S. Department of Energy 
Los Alamos, New Mexico 87544 
(505) 667-5105 

A copy of the closure plan will be maintained at this office until the time of 
closure. The facility copy of the closure plan will be updated by the Area 
Manager or his designee. This office will also ensure that other copies of 
the closure plan are updated, as needed, by maintaining a list of holders of 
the plan and by issuing plan modifications to all holders of the plan. 
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9.1.7 Security 

Because low-level radioactive wastes have been handled and buried at TA-54, 
this site will be under the permanent care of the Department of Energy (DOE) 
or other authorized federal agency. Fences and site security (as described in 
Section 4.0) will be maintained in perpetuity to prohibit public access and to 
meet DOE requirements for radiation protection. 

9.1.8 Notation of Deed 

Notice to local land authority as per 40 CFR §264.119 (NMHWMR 206.D.2.i) and 
notation of deed as per §264.120 (NMHWMR 206.D.2.j[1]) is not required for 
facilities closed under this section. Land plats for Los Alamos landfill 
facilities closed under interim authority are provided to the local land 
authority as described in the closure plan for each landfill facility. The 
past use of the TA-54 site precludes any circumstances under which the deed 
for this area will be transferred to the public domain. The land will remain 
federally owned in the care of the DOE or other authorized federal agency. 

9.1.9 Individual Closure Plans 

Details of the closure plans for individual Los Alamos hazardous wastes 
facilities are included in the following sections. 

9.2 CLOSURE PLAN FOR THERMAL TREATMENT FACILITIES AND THE INDUSTRIAL 
INCINERATOR 

9.2.1 Technical Areas 14, 15, 36, and 39 Thermal Treatment Facilities 
High explosives (HE) detonation sites are located at Los Alamos National 
Laboratory in Technical Areas 14, 15, 36, and 39. These sites are used 
routinely to detonate scrap high explosives (HE), failed experimental 
detonations, unneeded classified explosives shapes, other HE and reactive 
wastes determined to be excess. A site at TA-36 has also been used to 
detonate reactive wastes and other assorted regulated wastes. These sites 
consist of firing pads often located within a small canyon. Associated 
facilities at these sites include bunkers, which are occupied by technical 
personnel during detonations. 
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9.2.1.1 TA-14 Firing Site Description 
The waste firing site at TA-14 is located just south of Control Building TA-
14-23 (Figure 9-1). Four additional firing points are located south of the 
waste detonation site, but these have not been used for waste detonations. 
The waste detonation firing site consists of a three-sided blast shield that 
directs the impact of detonations away from the control building. At the 
base, the shield is a two-foot thick by six-foot square concrete pad overlaid 
with a neoprene shock pad, a 4.5-inch steel plate, and several inches of sand. 
Wastes are placed on the pad and detonated from the Control Building. Detona
tions at this firing site are limited to small pieces. Just southeast of the 
firing pad is a small wire cage used to burn paper, tape, cotton swabs, and 
other trash items that have contacted HE and are suspected of being 
contaminated. 

The firing site is located on a mesa top and the topography around the firing 
site is generally flat, sloping gently to the south. 

9.2.1.2 TA-15 Firing Site Description 
The firing site at TA-15 is occasionally used to detonate regulated wastes and 
is located at the end of Building TA-15-184, the Phermex Chamber (Figure 9-2). 
The site is normally used for test detonations, but unneeded classified shapes 
and scrap HE have also been detonated. The firing site is underlain with two 
massive steel plates 0.5-foot thick by 5 feet wide by 20 feet long. The steel 
plates are laid lengthwise end-to-end with one end against the Phermex 
Building. There are various small housings for cameras and instrumentation 
around the firing pad. The Phermex Chamber and small housings are protected 
from detonations with sand bags. 

The firing site is located on a mesa top and the topography of the area is 
generally flat with a gentle slope to the southwest. 

9.2.1.3 TA-36 Firing Site Description 
The firing site at TA-36 used for waste detonation is designated as Minie Site 
and is located west-southwest of Control Building 8 in a small canyon (Figure 
9-3). The site is a flat area covered with sand. To the south of the 
detonation site is an instrument chamber. 
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In addition to the HE wastes associated with explosives studies, reactive 
wastes and other regulated wastes have been detonated or included in HE 
detonations. 

9.2.1.4 TA-39 Firing Site Description 
Two sites normally used for test detonations have been used for HE waste 
detonations at TA-39. These detonation sites are those located at Firing 
Point 6 and 57 (Figures 9-4 and 9-5). The sites are all similar and consist 
of a sand pad located at the bottom of a narrow canyon. The canyon walls rise 
steeply 220 to 270 feet near the detonation sites and contain debris thrown by 
the detonations. The drainage channel is approximately in the center of the 
canyon floor and drains to the southwest. 

9.2.1.5 Estimate of Maximum Waste in Treatment 
Wastes are not stored at the detonation site, but are held in short-term 
storage (less than 90 days) at the generation point and moved to the site just 
before detonation. The maximum HE waste in treatment at any one time is 45 kg 
(100 lbs). 

9.2.1.6 Description of Waste Handled 
All the detonation sites have been used to detonate waste HE and some of the 
sites have been used to burn paper, tape, and other trash items assumed to be 
contaminated with HE. HE considered to have been burned or detonated include 
HMX (cyclotetramethylenetetramine), RDX (cyclonite), TNT (2,4,6-trinitro
toluene), PETN (pentaerythritol tetranitrate), ammonium nitrate, barium 
nitrate, TATB (triaminotrinitrobenzene), nitrocellulose, tetryl, 
nitroguanidine, and various plastic binders. 

The detonation site at TA-36 Minie has been used to detonate other regulated 
wastes that represented handling or storage risks; these are listed in Table 
9-2 and consist of small volumes, usually residual laboratory chemicals in 
small packages or leaking gas cylinders. 
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9.2.1.7 TA-14, TA-15, TA-36 and TA-39 Closure Procedure 
Closure for each site is similar. A sampling survey is conducted using a grid 
to determine the area of possible contamination. A surface sample is taken at 
each grid point, and vertical soil sampling is done at one-foot intervals to 
bedrock or to a maximum depth of three feet for the initial survey. If the 
initial grid sample analysis indicates vertical contamination at the maximum 
sample depth, additional sampling at one-foot intervals will be performed to 
determine the depth of contamination. If contamination is determined on the 
surface, additional sampling will be conducted by reducing the grid distance 
by one-half and taking additional site samples, dictated by terrain, until the 
contaminated area is defined. If contamination is found at the outside grid 
samples, the limits of the grid will be expanded to determine the outside 
perimeter of contamination. The contaminated soil will then be removed and 
handled as a regulated waste. The adequacy of decontamination is determined 
by additional sampling. Sampling, analysis, and documentation procedures are 
defined in Section 9.5. 

TA-14 Sampling and Analysis Survey 
The TA-14 waste detonation site will be separated into 40-foot by 40-foot grid 
squares extending 60 to 140 feet from the detonation point (Figure 9-1). The 
grid is offset to the south because deflection from the blast shield directs 
the debris in that direction. The grid is small in size because the site is 
used for the detonation of small HE pieces. 

Composite soil samples will be taken representing the intersection of grid 
lines. Additional composite sediment samples will be taken in the drainage 
channel at the approximate locations shown in Figure 9-1. If channel sediment 
samples show contamination by regulated constituents, additional samples will 
be taken along the channel at 30-foot intervals. One additional composite 
soil sample will be taken at the burn cage location. 

Four background composite samples will be taken; one to the north, east, 
south, and west of the site at a distance greater than 1500 feet from the 
detonation site. The exact sites for background samples will be field 
selected based on similar topographic and geologic characteristics to the 
detonation site and the lack of possible interference of other operating 
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Laboratory sites. Two background sediment samples will be taken from the 
drainage channel upstream of the detonation site. If there is no sediment 
channel site outside the grid, background samples may be taken from similar 
nearby drainage channels. Care will be taken in selecting these background 
sample sites to preclude influences of other operating sites. 

Field relocation of grid points may be required by topographic features. In 
such a case, the sample will be taken as closely as possible to the grid point 
and the new location will be documented. 

Each grid point will be represented by a composite sample made up of four core 
samples taken ten feet along each grid line from the grid intersection. 
Background soil samples will be a composite of four cores with the same 
orientation as grid samples. 

Sediment samples will be a composite of four sediment samples taken from the 
channel and evenly spaced over a ten-foot line following the channel. The 
burn pit center composite sample will be made up of four core samples taken 
from the center of each quarter of the pit. 

Vertical soil sampling will be done at the topsoil, then at one-foot intervals 
to bedrock or to a maximum depth of three feet for the initial survey. Core 
samples shall include soil depth segments from 0.5 foot to one foot, 1.5 feet 
to two feet, and 2.5 feet to three feet. 

Soil and sediment samples will be analyzed for the constituents listed in 
Table 9-3. Barium is a possible contaminant because it is used in several HE 
mixtures. The other toxic metals are included to ensure that these materials 
were not included in past detonations. A scan for volatile and semivolatile 
organics is conducted to ensure that residual from solvents used in HE prep
aration is not present. 

Analysis is not conducted for HE constituents because these are a regulated 
waste based on reactivity and detonation or burning renders them nonreactive. 
Furthermore, none of the HE materials used at this site are 40 CFR 261, 
Appendix VIII constituents. Analysis and Quality Assurance/Quality Control 
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will follow methods defined in Test Methods for Evaluating Solid Wastes, USEPA 
SW-846, most current edition (SW-846). 

The closure regulation 40 CFR 265.114 (NMHWMR 206.D.2.e) requires that all 
facility equipment and structures be disposed of or decontaminated by removing 
all hazardous waste and residues. The closure regulation specific to thermal 
treatment, 40 CFR 265.381 (NMHWMR 206.C. 11.e), states that the owner or 
operator must remove all hazardous waste and hazardous waste residues from the 
thermal treatment process or equipment. The above regulations both relate 
decontamination to equipment, and the term residue is not defined. The reg
ulation 40 CFR 261.3(c)(2)(i) [NMHWMR 201.A.2.c.(2)] states that any solid 
waste generated from the treatment of solid waste is a hazardous waste except 
as provided in 40 CFR 261.3(d)(1) [NMHWMR 201.A.2.c.(3)], which states that 
solid waste described in 40 CFR 261.3(c)(2)(i) [NMHWMR 201.A.2.c.(2)] is not a 
hazardous waste if, in the case of any solid waste, it does not exhibit any of 
the characteristics of a hazardous waste identified in 40 CFR 261 Subpart C 
(NMHWMR 201.8). Those characteristics include ignitability, corrosivity, 
reactivity, and EP Toxicity. The intent of these closure regulations is to 
guarantee that a closed area possesses no risk to human health or the 
environment. 

The definition as to what constitutes contamination of the detonation site, 
based on the above-cited regulations, is not clear. Barium is the most 
probable regulated constituent expected to be found at a detonation site. 
According to 40 CFR 261.3(d)(1) [NMHWMR 201.A.2.C.(3)], the residue would not 
be a regulated waste for barium or other metals unless the concentration 
exceeded the EP Toxicity limit. There are no limiting concentrations for 
hazardous constituents other than those listed as EP Toxic. 

If a significant increase of hazardous constituents over background is used to 
determine the residue that must be removed, then it is conceivable that the 
large quantities of soil around the detonation site would have to be removed, 
even though the concentration of hazardous constituents would not pose a risk 
to human health or the environment. The comparison against background samples 
is further complicated by validity of the background samples. The detonation 
site is located on a mesa, and the area survey of this site and other 
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detonation sites include the mesa's surface and, in some cases, a canyon 
floor. Developing background constituent concentrations levels that account 
for rapid changes in geology, as well as the effects of erosion and 
deposition, is not practical. 

Should contamination removal be based solely on a significant increase of a 
hazardous constituent, the soil may not be a regulated waste per 40 CFR 
261.3(d)(1) [NMHWMR 201.A.2.c.(3)] and may be handled and disposed of as an 
unregulated waste. The cost of removing the contamination may not afford any 
additional protection to human health or the environment. 

Basing the determination of contamination of total metals on EP Toxicity 
limits is not valid. As shown in Table 9-4, the mean ambient background con
centration for total metals for soils exceeds the EP Toxicity limit for 
several metals. It is possible that background concentration of EP Toxic 
metals may exceed the limit. 

As a result of these considerations, the following contamination criteria are 
selected. On completion of the analytical survey, the Laboratory will prepare 
a risk assessment for each constituent showing significant increase over back
ground concentrations. A significant increase will be determined using 
statistical methods described in SW 846. The risk assessment will determine 
the threshold concentration for each constituent that represents a significant 
risk to human health and the environment and will take into account all 
possible pathways. Soils containing regulated constituent levels above the 
threshold concentration will be considered contaminated. 

A copy of the completed risk assessment, along with pertinent backup data, 
will be provided to the NMEID for review and approval of the threshold values. 
Should NMEID find the threshold contamination levels inadequate, the Labora
tory will negotiate threshold values agreeable to both parties. 

TA-15 Sampling and Analysis Survey 

The TA-15 waste detonation site will be divided into a grid on 75-foot grid 
centers near the detonation site center expanded to 150-foot centers at a 
distance of 150 feet or greater from the center (Figure 9-2). Because TA-15 
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has been used for major detonations, the grid is expanded to cover an 
extensive area. 

Composite sediment samples will be taken in the drainage channels at the 
approximate locations indicated in Figure 9-2. The location of the samples 
will be documented. 

Four background samples (north, east, south and west) at a distance greater 
than 3000 feet from the detonation site and two background channel sediment 
samples will be taken. Considerations for selecting background sample sites 
are as discussed for TA-14. 

Composite sampling, analysis, and determination of contamination are the same 
as discussed for TA-14. 

TA-36 Sampling and Analysis Survey 
The TA-36 waste detonation site will be divided into a grid on 75-foot centers 
near the site center, expanded to 150-foot centers at a distance of 150 feet 
or greater from the center (Figure 9-3). The center of the grid is at the 
firing point. Composite soil samples will be taken representing the intersec
tion of grid lines. A composite sediment sample will be taken in the drainage 
channels at the approximate locations indicated in Figure 9-3. 

Background samples and determination of contamination are the same as dis
cussed for TA-14. Soil background samples will be taken at a distance greater 
than 3,000 feet from the detonation site. The samples will be analyzed forthe 
constituents given in Table 9-5, which include the regulated wastes detonated 
at this site. 

TA-39 Sampling and Analysis Survey 
TA-39 waste detonation sites will be separated into 75-foot grids extending 
down the canyon floor from the detonation site (Figures 9-4 and 9-5). Compo
site soil samples will be taken representing the intersection of grid lines. 
Sediment samples will be taken in the drainage channels at the approximate 
locations shown on the figures. The exact locations of the sediment samples 
will be documented. 
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Four background samples (north, east, south and west) at a distance greater 
than 3,000 feet from the detonation sites and two background channel sediment 
samples will be taken. Because the debris from detonations may have been 
confined to the canyon floor by the steep canyon walls, the four background 
samples may be taken from the floors of similar adjacent canyons that are not 
affected by other laboratory operations. The northernmost firing point is 
near the head of the canyon and may have contaminated the channel sediment 
throughout the canyon. Background samples for sediment will be taken from an 
adjacent canyon. 

The determination of contamination is the same as discussed for TA-14. 

9.2.1.8 Decontamination 

The decontamination procedure is similar for all sites. The approach to 
decontamination depends on the extent of contamination, as determined by the 
sampling survey. If the sampling survey indicates that there are no contami
nated areas, no further action will be taken at the site. Where sites have 
small concrete pads covered with sand, such as TA-14, the sand will not be 
tested, but will be placed in barrels and taken to Area L for storage and 
treatment or ultimate disposal off-site at a permitted facility. The sand pad 
at TA-15 will be tested for contamination as part of the grid because of its 
size. The pads of TA-36 and TA-39 have no concrete pad or other base, and 
will be handled similarly to other potentially contaminated soil areas. 
Should a small soil area be affected, the contaminated soil will be removed 
with hand shovels or a backhoe, loaded into drums, and transferred in a truck 
to Area L for storage and treatment or ultimate disposal off-site at a 
permitted facility. 

Large contaminated soil volumes will dictate the use of sealed and covered 
dump trucks. In this event, the Laboratory will contract with a permitted 
transporter and disposal site contractor who will provide sealed gondola 
trucks and provide for decontamination of those trucks at the off-site 
disposal facility. 
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Personnel involved in sampling and decontamination will wear rubber gloves, 
safety glasses, and coveralls. Personnel involved in dust-generating activi
ties, such as digging and filling drums, will wear dust masks to prevent 
inhalation of contaminated dust. The Laboratory's Industrial Hygiene Group, 
HSE-5, will review the site survey analytical data and recommend additional 
protective clothing. 

Small equipment used to pick up soil will be scraped and brushed clean, and 
the accumulated dust will be placed in drums for transport to Area L. The 
equipment will be wrapped in sheet plastic and sealed with tape, then 
transported to the HE decontamination slab at TA-16-400. 

The decontamination pad at TA-16-400 is used to wash down equipment used in 
handling HE. The cleaning water is collected in a sump and then hauled to 
the TA-16 burn pad area with a vacuum truck. At the burn pads, the water is 
filtered in two sand filters, the filter residual is burned, and the filtered 
water discharged under a NPDES permit. Residues from the filter have been 
tested and are not regulated under RCRA. The equipment will be decontaminated 
by washing with detergent and water at TA-16-400. No testing for decontam
ination of equipment will be conducted because the regulated substances 
present are not acutely toxic and washing with detergent is adequate for safe 
handling. 

The Laboratory recognizes that if extensive contamination has occurred, the 
closure plan presented here may be impractical. If the detonation site 
analytical survey proves this to be true, the Laboratory will provide 
thesurvey data to the Director of NMEID within 30 days of the completion of 
the analytical work. Within 60 days of submission of the survey data, the 
Laboratory will provide an amended closure plan. The plan may also be amended 
under other circumstances as per 40 CFR 265.112(b) [NMHWMR 206.C.2.c(2)]. 

9.2.1.9 Decontamination Verification 

Decontamination of the site will be demonstrated by additional sampling. 
Because removal of contaminated soil will leave an exposed surface, the 
disturbed surface will be resampled on the same grid used to define the 
contaminated area. Analysis and the determination of contamination is as 
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previously discussed, and an analysis will be conducted only for those 
constituents that caused the area to be contaminated. 

9.2.1.10 Closure Schedule for TA-14, TA-15, TA-36, and TA-39 
The year of closure is 2100. The following closure schedule allows survey and 
closure of the four thermal treatment areas in a consecutive manner; that is, 
on completion of the initial site sampling survey at the first site, the 
survey will be initiated at the second site. The soil sampling survey and 
selection of the decontamination contractor will be completed before closure 
begins. All four sites will be closed together but will, by necessity, be at 
different stages of closure. The lengths of time required for individual 
survey and closure steps are shown in Table 9-6. 

Contracting for analytical services will include all four sites. The sampling 
survey will have to be staggered from site to site for efficient use of time 
and must be completed at all sites before complete data are available to allow 
contracting for decontamination. The analytical survey for the four sites 
will take a cumulative 570 days and is dictated by the time required for 
sample analysis. Closure, followed by decontamination verification, will take 
177 days for each site. 

No time is allowed for removal or treatment of the final volume of wastes 
because there is no waste on-site except just before treatment. Closure will 
not commence until the last wastes from the source generator have been 
received and treated, and further acceptance of waste will cease. 

Contracts for analytical work and soil removal are expected to exceed 
$100,000. Because laboratory policy requires that the work be put out for 
bid, 90 days are allowed to solicit and process the bids. 

The location of the site is prone to snow cover in the winter months. Depend
ing on the date NMEID approves the closure plan, the sampling survey may be 
delayed until the site is free of snow and the ground is thawed adequately to 
allow the soil sampling. The schedule includes a weather contingency to allow 
for weather delays. 
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9.2.1.11 Post-Closure Care 
Post-Closure care plans are not required for thermal treatment facilities. 

9.2.1.12 Closure Certification for TA-14, TA-15, TA-36, and TA-39 
Waste Detonation Sites 

An independent registered professional engineer and the owner/operator of the 
facility shall witness the closure and ensure that the closure follows this 
plan. Upon completion of closure, the engineer and the DOE shall prepare a 
letter certifying that the area has been closed in accordance with this 
plan. The letter shall be dated and signed by each party and stamped by the 
registered engineer, and the original copy submitted by the DOE to the 
Director of the NMEID. One copy shall be maintained at the DOE offices and 
one copy maintained by the HSE-8 Regulatory Compliance Section. 

9.2.2 Technical Area 16 (TA-16) Thermal Treatment Facilities 
The thermal treatment facilities located at TA-16 include three general 
types. One type consists of a sand pad on which explosives or explosives
contaminated equipment are placed and remotely burned using an "electric 
match" firing device. The burn pad is a 30 by 30-foot square concrete pad 
covered with two inches of sand. Each pad is located at the center of a 100-
by 100-foot square area enclosed by a cyclone fence. The surface of the 
concrete slopes from the center to the edge. The pads are dedicated to wastes 
that can be burned without detonation, although unplanned detonations have 
occurred. The pads used for waste burning are designated as TA-16-387, 
TA-16-388, and TA-16-399. 

A second type of thermal treatment facility at TA-16 consists of a sand-filled 
metal pan on which five smaller shallow pans lined with fire brick are 
located. Waste HE-contaminated fluids are poured into the smaller pans and 
the HE is remotely ignited with an "electric match." The outside pan is 
roughly 12- by 12-foot square and is filled with sand to six inches below the 
lip. The smaller pans are approximately two- by three-foot rectangular 
pans. The Laboratory has one facility of this type. About 55 gallons of 
waste are burned approximately once a month. 
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The third type of thermal treatment facility at TA-16 is used to burn sludges 
containing waste HE. These facilities consist of steel cone-shaped vessels 
having a diameter of about eight feet, buried with only the upper three to 
four feet of the vessel above ground. The steel vessels are filled with sand 
and gravel and an open fluids drain is located at the bottom of the cone. 
Sludge HE is gravity fed from vacuum trucks into the top of the cone, onto the 
sand and gravel bed. A heavy steel cap is then placed over the top of the 
cone and hot air is forced into the cone through air ducts. The hot air dries 
the waste sludge and liquids from the sludge migrate downward through the sand 
and gravel bed and through the fluids drain. Effluent from these drains is 
regulated by NPDES permit (NM 0028355). When the remaining explosive material 
is relatively free of moisture, the steel cap is removed from the cone and the 
filter surface residue is ignited remotely with an "electric match." Los 
Alamos National Laboratory has two facilities of this type, and both are 
located in Technical Area 16. Explosives are burned at these two facilities 
at a rate of about one burn per week. Each burn consists of about 750 pounds 
of waste explosive sludge. 

9.2.2.1 Estimate of Maximum Waste in Treatment 
HE wastes are not stored at these sites, but are held in short-term storage 
(less than 90 days) at the generation point and moved to the sites just before 
a scheduled burn. The maximum waste in treatment at one time is 340 kg (750 
lbs). Residual barium contaminated sand may be stored in drums on the 
sites. The maximum volume of sand stored is two cubic meters (550 gallons). 

9.2.2.2 Description of Waste Handled 
The burn pads are used to burn scrap HE, equipment, and trash that have 
contacted HE and are considered to be contaminated. HE thought to have been 
burned include HMX (cyclotetramethylenetetramine), RDX (cyclonite), TNT (2, 4, 
6 trinitrotoluene), PETN (pentaery thritol tetranitrate), ammonium nitrate, 
barium nitrate, TATB (triaminotrinitrobenzene), nitrocellulose, tetryl, 
nitroguanidine and various plastic binders. These wastes are transferred to 
the site by trucks. Trash and HE scrap are containerized. Large equipment is 
wrapped to ensure containment. 

PTB:017REV4-9 9-15 



The pan burning pad handles waste oils and solvents that are considered to be 
contaminated with HE. Small volumes are handled in metal containers, and the 
contents are poured by hand into the burn pans. Larger volumes are delivered 
with a vacuum truck and drained through a hose into the pans. 

The waste handled at the sand filter is HE-contaminated wastewater delivered 
to the site with a vacuum truck and drained from the truck through a hose into 
the filter. 

Burning HE wastes can leave a residual that is EP Toxic for barium. The con
centration of barium in the residual varies with the concentration of barium 
nitrate in the waste. 

9.2.2.3 TA-16 Thermal Treatment Facilities Closure Procedure 
For each pad, (388 and 399) an analytical survey will be conducted to 
determine the nature and extent of contamination. Decontamination of the 
facility will include removal of contaminated soil and cleaning of 
equipment. Adequate decontamination will be verified by additional sampling 
and analysis. 

The sand on the sand pad is to be handled as a regulated waste and not 
sampled. One composite soil sample will be taken six inches off each edge of 
each pad to determine if surface drainage has moved contamination off the 
pad. The composite will be three soil cores, one on the pad centerline and 
two, ten feet from centerline. To determine if unplanned detonations have 
caused significant contamination, twelve composite soil samples will be taken 
at each pad. These composite samples will be made up of three cores each 
taken in each direction at 25-foot intervals, the first sample 25 feet off the 
pad edge. One core will be taken on the centerline, the other two at the pad 
ends. The sampling locations are shown in Figure 9-6. 

At the liquid burn pad, the sand in the large pan and the fire bricks will be 
handled as a regulated waste and need not be sampled. Soil samples will be 
taken around the pan perimeter as shown in Figure 9-7 to determine if materi
als have splashed out of the pan and caused contamination. Composite soil 
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samples of three cores will be taken along each edge of the large pan six 
inches and 1.5 feet off the pan edge. 

The sand and gravel in the soil filters will be considered a regulated waste, 
packed in drums, and transported to Area L for storage and ultimate disposal 
at a permitted landfill. Composite soil sampling will be conducted outside 
the filters as shown in Figure 9-8 to determine if contamination outside the 
vessel has occurred. Each composite will be three cores, equally spaced, to 
represent a quadrant of the circumference of the vessel. Cores will be taken 
six inches and 1.5 feet off the vessel edge. 

If contamination is found at the outside samples, the limits of the sampling 
area will be expanded by the same distance intervals to determine the outside 
perimeter of the contamination. If any soil sample shows contamination, addi
tional sampling will be conducted at the sampler's discretion to determine the 
extent of contamination. 

Six background samples will be taken around the site no closer than 600 feet 
from any pad. The exact sites for background samples will be field selected 
based on similar topography characteristics and geologic structure to the site 
and the lack of possible interference of other operating Laboratory sites. 

Field relocation of sample points may be required by topographic features. In 
such a case, the sample will be taken as closely as possible to the designated 
sample point and the new location will be documented. 

Soil and samples will be analyzed for the constituents listed in Table 9-3. 
Barium is a possible contaminant because it is in several HE mixtures. The 
other toxic metals are included to ensure that the materials were not included 
in past burns. A scan for volatile and semivolatile organics is conducted to 
ensure that residual from solvents used in HE preparation are not present. 
Analysis is not conducted for HE constituents because these are a regulated 
waste based on reactivity, and detonation of burning renders them nonreactive. 
Furthermore, none of the HE materials used at this site are 40 CFR 261 Appen
dix VIII (NMHWMR 201 Appendix III) constituents. Analysis, quality assurance, 
and quality control will follow methods defined in SW 846. 
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9.2.2.4 TA-16 Thermal Treatment Facilities Decontamination 
Sand from the burn pads, liquid burn pans, and the filters will be manually 
shoveled into drums and transported to Area L for storage. The pads, pans, 
and equipment will be scraped, swept, or brushed clean, and the resulting 
residue picked up and placed in drums for transport to Area L. 

A small trench will be dug around the burn pads, with a sump at one corner. 
The trench and sump will be lined with sheet plastic. The pads will then be 
scrubbed with a warm Liquinox or Alconox solution in water. The run-off from 
the pad, collected in the sump, will be sampled, then bailed into drums and 
transported to Area L where the solution will be evaporated in open treatment 
tanks. 

Residue from this evaporation will be disposed of off-site at a permitted 
facility. Section 9.5 describes sampling procedures for this water. The 
washing will be repeated until decontamination is demonstrated. The clean 
pads will be treated as a nonregulated waste and left in place, or if removed, 
the resulting rubble used as landfill. 

The same procedures will be used for the liquid burn pans. The sand and any 
fire brick will be removed manually with a shovel and containerized for 
transport to Area L. The remaining pans will be scraped, swept, and/or 
brushed to remove residuals, which will be placed in drums for transport to 
Area L. The pans will then be washed internally with the warm Liquinox or 
Alconox solution, the dirty wash water sampled to determine decontamination, 
then transported to Area L in drums for evaporation. Washing will be repeated 
until decontamination is demonstrated by testing the wash water. The 
decontaminated pan is a nonregulated waste and will be sold as scrap, or 
landfilled. 

The filter vessels will be manually emptied of sand and gravel with shovels, 
and the sand and gravel will be placed in drums for transport to Area L. 
Residues will be removed by scraping, wiping, and/or brushing, and the 
residues placed in drums for transport to Area L. The internal walls of the 
filter vessels will be washed with warm Liquinox or Alconox solution in 
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water. The wash water will be drained from the bottom of the vessels through 
existing drain piping into drums. The dirty water will be sampled to 
determine the adequacy of decontamination, and the washing will be repeated 
until decontamination is demonstrated. The wash water will be evaporated in 
treatment tanks at Area L. The decontaminated vessels are not a regulated 
waste and can be landfilled or disassembled and sold as scrap. 

Soil decontamination is similar for all burn pads. The approach to 
decontamination depends on the extent of contamination, as determined by the 
sampling. If the sampling survey indicates that there are no contaminated 
soil areas, no further action will be taken at the site. Should a slliall soil 
area be affected, the contaminated soil will be removed with shovels or a 
backhoe, loaded into drums, and transferred in a stake truck to Area L for 
storage with ultimate off-site disposal at a permitted facility. 

Large contaminated soil volumes will dictate the use of sealed and covered 
dump trucks. In this event, the Laboratory will contract with a permitted 
transporter and disposal site contractor who will provide sealed gondola 
trucks and provide for decontamination of the trucks at the off-site disposal 
site. 

Personnel involved in soil sampling and soil decontamination will wear rubber 
gloves, safety glasses, and coveralls. Personnel involved in dust-generating 
activities, such as digging and filling drums, will wear dust masks to prevent 
inhalation of contaminated dust. Personnel washing down equipment will wear 
rubber gloves, neoprene acid/solvent-resistant coveralls, rubber boots, and a 
face shield, The Laboratory's Industrial Hygiene Group, HSE-5, will review 
the site survey analytical data and recommend additional protective clothing. 

Small equipment used to pick up soil will be scraped and brushed clean, and 
the dust accumulated will be placed in drums for transport to Area L. The 
equipment will be taken to the decontaminated liquid burn pan, which will 
function as a trough to collect run-off wash water. The backhoe will be 
scraped and brush-cleaned, the shovel positioned over the liquid burn pan. 
The shovel and small equipment will be washed with warm Liquinox or Alconox in 
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water solution. The wash water will be placed in drums for transport to Area 
L where the water will be evaporated in open tanks. 

The residues from evaporating wash water at Area L will be placed in drums and 
disposed of off-site at a permitted facility. 

The Laboratory recognizes that if extensive contamination has occurred, the 
closure plan presented here may be impractical. If the site analytical survey 
proves this to be true, the Laboratory will provide the survey data to the 
Director of NMEID within 30 days of the completion of the analytical work. 
Within 60 days of submission of the survey data, the Laboratory will provide 
an amended closure plan. The plan may also be amended under other 
circumstances as per 40 CFR 265.112(b) [NMHWMR 206.C.2.c.(2)]. 

9.2.2.5 Decontamination Verification 
Decontamination of the site soil will be demonstrated by additional sampling. 
Because removal of contaminated soil will leave an exposed surface, the 
disturbed surface will be resampled in the same places used to define the 
contaminated area. Analysis and the determination of contamination are as 
discussed in Section 9.2.1.7, and an analysis will be conducted only for those 
constituents that caused the area to be contaminated. 

For a washed surface, a minimum of two samples of the clean Liquinox or 
Alconox solution will be sampled and, along with the wash water samples, 
analyzed for the constituents shown as discussed in Section 9.2.2.3. 
Equipment will be considered contaminated if the dirty wash water analyses 
show a significant increase over the clean wash solution. A significant 
increase is determined using statistical methods defined in SW 846. 

9.2.2.6 Closure Schedule for TA-16 Thermal Treatment Facilities 
The year of closure is 2100. All pads and equipment at TA-16 will be closed 
at the same time. The time required for individual survey and closure steps 
are shown in Table 9-7. 

Because wastes are not stored on site and closure will not start until the 
last wastes are treated, no time is allowed for treatment or removal of final 
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wastes. Closure will not commence until the last wastes from generating 
organizations have been received and treated and further acceptance of waste 
will cease. Soil sampling and contractor selection will be completed before 
closure begins. Closure including decontamination and decontamination 
verification, will take 180 days. 

Contracts for analytical work and soil removal are expected to exceed 
$100,000. Because laboratory procedures require that the work be put out for 
bid, 90 days are required to solicit and process the bids. 

The location of the site is prone to snow cover in the winter months. Depend
ing on the date NMEID approves the closure plan, the sampling survey may be 
delayed until the site is free of snow and the ground is thawed adequately to 
allow the core sampling. The schedule includes a weather contingency to allow 
for this potential delay. 

9.2.2.7 Closure Certification for TA-16 Thermal Treatment Facilities 
An independent registered professional engineer and the owner/operator of the 
facility shall witness the closure and ensure that the closure follows this 
plan. Upon completion of closure, the engineer and the DOE shall prepare a 
letter certifying that the area has been closed in accordance with this plan. 
The letter shall be dated and signed by each party and stamped by the regis
tered engineer, and the original copy submitted by the DOE to the Director of 
the NMEID. One copy shall be maintained by the HSE-8 Regulatory Compliance 
Section. 

9.2.2.8 Post-Closure for TA-16 Thermal Treatment Facilities 
Post-closure plans are not required for thermal treatment facilities. 

9.2.3 Technical Area 16 (TA-16) Industrial Incinerator 
The industrial incinerator is located outdoors in the northeastern part of 
TA-16 (Figure 9-19) and is equipped for combustion of potentially HE
contaminated trash and machine oils. The incinerator consists of a primary 
combustion chamber, a secondary combustion chamber, and a settling chamber. 
Both primary and secondary chambers are equipped with gas/oil fired power 
burners supplied by small volumes of waste oil and propane. The outer shell 

PTB:017REV4-9 9-21 



is fabricated from hot-rolled carbon steel and is mounted on four-inch thick 
concrete pad. 

9.2.3.1 Estimate of Maximum Waste in Treatment or Storage 
Potentially HE-contaminated wastes are not stored at this site, but are held 
in short-term storage (less than 90 days) at the generation point and moved to 
the site just before a scheduled incineration. The maximum waste in treatment 
at one time is 810 pounds. After the burn and cool down cycles are complete, 
ash is removed from the settling chamber and placed in 55-gallon drums. The 
drums are stored temporarily (less than 90 days) at the site and then trans
ferred to TA-54 AreaL for determination of appropriate ultimate disposal. 

9.2.3.2 Description of Waste Handled 
The industrial incinerator will be used to burn Type "Zero" trash, potentially 
HE-contaminated from TA-16. The Type "Zero" trash consists of a mixture of 
highly combustible waste such as paper, cardboard cartons, wood boxes, and 
combustible floor sweepings from industrial activities. The mixture may 
contain up to ten percent by weight of plastic bags, coated paper, laminated 
paper, treated corrugated cardboard, oily rays, and plastic or rubber 
scraps. The incinerator is also equipped to burn potentially HE-contaminated 
hydraulic oil, tramp oil, and ignitable solvents from machining operations at 
TA-16. 

9.2.3.3 Closure Procedure 
All remaining wastes will be incinerated before shutting down the industrial 
incinerator. If for some reason it is not possible to incinerate all the 
waste on the site, the waste will be sent to a designated treatment facility 
or disposed of off-site at a permitted facility. When all the waste inventory 
has been properly treated or disposed of, the site will be decontaminated as 
follows: First the entire incineration system, including the two combustion 
chambers and the setting chamber will be scraped and brushed clean to remove 
any solid residue. All residue will be placed in 55-gallon drums and 
transferred to TA-54, Area L for appropriate disposal. The incinerator will 
be wrapped in plastic and sealed with tape, then transported to the HE 
decontamination slab at TA-16-400. Decontamination of the incinerator at TA-
16-400 will follow the same procedures outlined in 9.2. 1.8. 
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The concrete pad underlying the incinerator will be scraped, swept, or brushed 
clean, and the resulting residue placed in 55-gallon drums. The drums will be 
transferred to TA-54, Area L for appropriate disposal. A small trench will be 
dug around the concrete pad, with a sump at one corner. The trench and sump 
will be lined with sheet plastic. The pad will then be scrubbed with a warm 
Liquinox or Alconox solution in water. The run-off from the pad, collected in 
the sump, will be sampled, then bailed into drums and transported to TA-54, 
Area L where the solution will be evaporated in open treatment tanks. 

Residue from this evaporation will be disposed of off-site at a permitted 
facility. Section 9.5 describes sampling procedures for this water. The 
washing will be repeated until decontamination is demonstrated. The clean 
pads will be treated as a nonregulated waste and left in place, or if removed, 
the resulting rubble used as landfill. Personnel involved in decontamination 
and disassembly activities will wear rubber gloves, safety glasses, and 
coveralls. Personnel involved in dust-generating activities, such as scraping 
residue and filling drums, will wear dust masks to present inhalation of 
contaminated dust. 

9.2.3.4 Closure Schedule for TA-16 Industrial Incinerator 
The year of closure is 2100. Closure will observe the schedule provided in 
Table 9-13. 

The contract for equipment disassembly is expected to exceed $100,000. 
Because laboratory policy requires that work be put out to bid, 90 days are 
required to solicit and process the bids. The selection of a contractor will 
be made before closure begins. Closure is estimated to take 180 days. 

9.2.3.5 Closure Certification 
An independent, registered professional engineer and the owner/operation of 
the facility shall witness the closure and ensure that the closure follows 
this plan. Upon completion of closure, the engineer and the DOE shall prepare 
a letter certifying that the facility has been closed in accordance with this 
plan. The letter shall be dated and signed by each party, stamped by the 
registered engineer, and the original copy submitted by the DOE to the 
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Director of the NMEID. One copy shall be maintained at the DOE office and one 
copy maintained by the HSE-8 Regulatory Compliance Section. 

9.2.3.6 Post-Closure for TA-16 Industrial Incinerator 
Post-closure plans are not required for incineration facilities. 

9.3 CLOSURE PLAN FOR TA-50 STORAGE, BATCH TREATMENT, AND INCINERATION 
FACILITIES 

9.3.1 Batch Treatment System and Container Storage Area 
The Batch Treatment System is located in Building 1 at Technical Area 50 
(Figure 9-9). The system consists of a totally enclosed, vented, 500-gallon 
pressure vessel equipped with a filtering system, condenser, and vacuum trans
fer lines. Total system wash-down between batches allows for the treatment of 
incompatible wastes in the facility. Wastes treated in the Batch Treatment 
System include cyanide, chromate plating solutions, and solutions of acids, 
bases, and heavy metals. The batch treatment equipment is mounted on a crack
free concrete floor that is curbed to contain the contents of the process 
equipment should a leak occur. 

A waste transfer and packaging area is also housed in the room in which the 
Batch Treatment System is located. This area consists of a small space that 
is covered with a ventilation hood. Small quantities of waste are repackaged 
within this area, when necessary. 

Containerized wastes scheduled for treatment at the facility will be stored in 
three prefabricated modular storage buildings south of Building 1 (Figure 
9-9). These storage units are self-contained and are capable of storing a 
maximum of thirty 55-gallon drums. Each storage unit is equipped with 
chemical separation walls to prevent mixing of incompatible wastes, a 
corrosive-resistant fiberglass floor grating, and a polypropylene building 
sump liner. 

9.3.1.1 Estimate of Maximum Waste in Storage 
The maximum inventory of hazardous wastes in storage or treatment at the TA-50 
storage and Batch Treatment Facilities including drum storage and pipe and 
vessel inventory, is estimated at 21 cubic meters (5,500 gallons). 

PTB:017REV4-9 9-24 



9.3.1.2 Description of Waste Handled 
Three waste streams compose the bulk of the waste treated in the Batch Treat
ment System, although the system is flexible enough to allow treatment of 
other wastes that may be generated through new Laboratory projects. These 
streams are an acid/base waste that contains copper, chromate plating waste, 
and waste cyanide plating solutions. Treatment includes neutralization of 
acids and bases, decomposition of cyanides and precipitation of metals. 

Upon completion of treatment, the resulting solution is filtered and the 
filtered liquid discharged to the effluent tank at (TA-50) the wastewater 
treatment plant. The effluent from the wastewater treatment plant is dis
charged under an NPDES permit. Metal sludges recovered in the filters are 
taken to Area L for storage, and with ultimate off-site disposal at a 
permitted facility. 

9.3.1.3 Closure Procedures and Decontamination 
The treatment facility in TA-50 consists of versatile wet chemical processing 
equipment capable of neutralizing acids and bases, oxidizing cyanides, and 
precipitating heavy metals. Wastes in storage at the initiation of closure 
will be treated using the standard operating procedure (SOP) for the waste, 
and no more waste will be received. 

Following the treatment of the last waste, the system will be washed down 
using the facility's wash-down system, and the resulting liquid will be col
lected in approved containers, sampled, and analyzed for hazardous consti
tuents. Non-hazardous wastes, or waste requiring only neutralization, will be 
discharged to the industrial wastewater sewer. Hazardous waste liquids will 
be placed in the TA-54, Area L treatment tanks for evaporation. Residue from 
the effluent evaporation in the tanks will be removed and mixed with cement in 
drums and stored at Area L prior to off-site disposal at a permitted facil
ity. This is consistent with normal operating procedures for system wash-down 
between treating noncompatible wastes and acknowledges that analytical 
procedures associated with previous treatment have reduced hazardous constitu
ents to a level allowable for discharge. Following wash-down, the system 
filter cartridges will be replaced with new cartridges. The used cartridges 
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will be placed in drums and transferred to TA-54, Area L for storage and 
ultimate off-site disposal at a permitted facility. The equipment will then 
be filled with a Liquinox or Alconox solution in water and circulated and 
flushed for two hours. Following circulation, the solution will be sampled to 
verify decontamination, then pumped into drums and transported to the evapora
tion tanks at Area L. If analysis of the solution indicates contamination, 
additional washings will be conducted until decontamination is verified. 
Following successful internal decontamination, the filter cartridges will be 
removed, placed in drums and transported to Area L, with ultimate off-site 
disposal at a permitted facility. 

When internal decontamination is complete, the outside of the equipment will 
be scrubbed and rinsed with a warm solution of Liquinox or Alconox in water. 
The cleaning solutions will accumulate in the curbed area and will be pumped 
into drums with a small manually operated drum pump. Samples of this solution 
will be taken from the drum to verify decontamination. Wash-down will be 
repeated until decontamination is verified. The drummed liquid will be trans
ported to Area L for evaporation. 

Upon successful external decontamination, the equipment will be disassembled 
and internally inspected. Any residual matter found will be scraped or 
brushed off the area where the residue occurred, then washed and rinsed. Dry 
residues will be placed in drums for transport to TA-54, Area L with ultimate 
off-site disposal at a permitted facility. Liquids from washing and rinsing 
will be placed in drums and transported to TA-54, Area L for evaporation. 
Cleaned equipment will be removed from the building and handled as a nonregu
lated waste. 

Following removal of the batch treatment equipment, the floor within the 
curbed area and the waste handling hood will be washed and rinsed with a warm 
Liquinox and Alconox solution in water. The wash water will be packed up and 
put in drums using a drum pump, rags and/or mops, wringing the excess water 
into a drum. This water will be sampled to demonstrate decontamination. 

Ultimately, residues from evaporation of dirty wash waters at Area L will be 
placed in drums and disposed of off-site at a permitted facility. The only 
regulated constituents expected to be in these residues are metals. 
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Personnel involved in disassembly and handling of equipment will wear protec
tive equipment, including: acid/solvent-resistant coveralls, head protection, 
neoprene-coated gloves, and boots. Wrists and ankles are to be taped to pro
tect against upward and inward splash. As a minimum protection, face shields 
will be worn. Full face respirators will be used if specified by the 
Laboratory's Industrial Hygiene Group, HSE-5, following a field inspection. 

Spills occurring during equipment disassembly will be contained in the curbed 
area and will be picked up with mops. No decontamination of container hand
ling equipment is anticipated during closure because the wastes are inside 
containers and no contact is expected between wastes and handling equipment. 

Protective clothing, coveralls, face shields, and boots worn during the wash 
down will be rinsed in clean water while the items are within the curbed area. 
The rinse water will be handled with the dirty water from the external wash 
down. Following internal and external decontamination, the equipment will be 
considered free from regulated wastes. Protective clothing will be worn by 
personnel disassembling the equipment. The protective clothing and tools used 
during disassembly will be washed with detergent and water. The wash water 
will be collected and analyzed. If the wash water is non-hazardous, the water 
will be discharged to the industrial waste water sewer. If the wash water 
contains hazardous constituents, it will be treated on-site or transported 
off-site to a permitted disposal facility. Mops and rags used for clean-up 
will be placed in drums for transport to Area L, with ultimate off-site 
disposal at a permitted facility. 

9.3.1.4 Decontamination Verification 
Before the first wash down, at both the batch treatment system and the modular 
storage buildings, two samples will be taken of the clean Liquinox or Alconox 
solution in water and analyzed for the constituents listed in Table 9-8. 

One additional clean solution sample will be taken for each additional wash
down event. These analytical results provide background data for decontami
nation verification. 
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"Dirty" wash-down solutions will also be analyzed for the constituents listed 
in Table 9-8. Analytical procedures will conform to methods found in SW 846. 
Equipment will be considered to be contaminated if the "dirty" wash solutions 
show a significant increase in the listed constituents over the clean wash 
solutions. A significant increase is determined using statistical methods 
defined in SW 846. 

The constituents listed in Table 9-8 include regulated constituents normally 
stored and treated in the plant, and additional metals that may have been 
inadvertently included in treated solutions. A scan for volatile and 
semivolatile organics is performed to ensure that solvents commonly used 
within the Laboratory have not contaminated the equipment. 

9.3.1.5 Closure Schedule 
The year of closure for the TA-50-1 Batch Treatment Plant and the modular 
storage buildings is 2100. Closure will observe the schedule given in Table 
9-9. 

The contract for equipment disassembly is expected to exceed $100,000. 
Because laboratory policy requires that the work be put out for bid, 90 days 
are required to solicit and process the bids. The selection of a contractor 
will be made before closure begins. Closure is estimated to take 180 days. 

9.3.1.6 Closure Certification 
An independent registered professional engineer and the owner/operator of the 
facility shall witness the closure and ensure that the closure follows this 
plan. Upon completion of closure, the engineer and the DOE shall prepare a 
letter certifying that the facility has been closed in accordance with this 
plan. The letter shall be dated and signed by each party, stamped by the 
registered engineer, and the original copy submitted by the DOE to the Direc
tor of the NMEID. One copy shall be maintained at the DOE office and one copy 
maintained by the HSE-8 Regulatory Compliance Section. 

9.3.1.7 Post-Closure 

Post-closure plans are not required for container storage facilities or 
treatment facilities. 
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9.3.2 Chemical Waste Incinerator and Container Storage Area 
9.3.2.1 Chemical Waste Incinerator Description 
The waste incinerator is located in Building 37 at Technical Area 50. The 
highly modified, controlled-air incinerator is rated at a nominal 45 kilograms 
per hour waste feed throughout. The incinerator was developed as part of a 
continuing incinerator study and demonstration program being conducted by Los 
Alamos National Laboratory and is currently permitted to burn PCB-contaminated 
liquid materials. Modifications to the incinerator include additions of 
liquid and solid waste feed preparation lines, a gravity ash removal system, a 
high-efficiency off-gas cleanup system, and backup utility systems. Standard 
combustion equipment has been modified to permit effective incineration of 
waste in solid, liquid, slurry, or gaseous form. Particular attention has 
been given to engineering for proper waste containment, resulting in a system 
that is safe for evaluating the incineration of hazardous chemicals and 
certain radioactive waste forms. 

Containerized wastes to be incinerated will be stored in Room 117 of Building 
37 (Figure 9-20). The storage area has a concrete floor with a grated false 
floor sixteen inches above the concrete. The concrete will be coated with 
Semstone®. Liquid and solid containerized compatible wastes will be stored in 
the area. The waste containers will be 55-gallon drums and 330-gallon 
containers meeting all DOT specifications. 

9.3.2.2 Estimate of Maximum Waste in Storage and Treatment 
The maximum inventory of hazardous wastes stored and treated at the TA-50 
waste incinerator is estimated at 13 cubic meters (3,460 gallons). 

9.3.2.3 Description of Waste Handled 
The incinerator and the flue gas treatment systems are capable of safely 
combusting a variety of hazardous wastes including low-level radioactive 
wastes and transuranic wastes. The Laboratory wastes are a mixture of liquid 
and solid hazardous wastes composed of various organic solvents and liquids as 
well as chemically contaminated paper, wood, and plastics. The liquids can 
contain either ignitable or U- or P-listed wastes containing Appendix VIII 
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constituents. The incinerator will be fed all Appendix VIII constitutents 
with an incinerability ranking equal to or less than carbon tetrachloride. 

9.3.2.4 Closure Procedure 
All remaining wastes will be incinerated before shutting down the incinerator. 
If for some reason it is not possible to incinerate all the waste on the site, 
the waste will be sent to a designated treatment or disposal facility. 

When all the waste inventory has been properly disposed of, the facility will 
be decontaminated as follows: First, the entire incineration system (inciner
ator, all relevant lines and pumps, and the air pollution control system) will 
be cleaned. The two incinerator chambers, including all attached refractory 
and residual solid residue, will then be sealed and sent to a designated 
treatment or disposal facility. Next, the remaining components of the system 
will be steamed for a minimum of 24 hours, after which they will be visually 
inspected, may be dismantled, and will be disposed of in an appropriate 
manner. The manner of disposal will depend on any residual radionuclide 
contamination as well as any residual hazardous waste contamination. All 
radioactive components will be decontaminated to the extent practicable and 
disposed of according to appropriate regulations. 

A detailed description of decontamination procedures for the incinerator upon 
closure is not possible at this time because the equipment may be contaminated 
with transuranic (TRU) and low-level radioactive wastes. Decommissioning will 
follow Laboratory guidelines and procedures for handling radioactive 
contaminated equipment. Exact procedures are a function of the degree of 
contamination at the time of closure. 

Upon the decision to close the facility, the equipment and building will be 
surveyed to determine the nature and levels of both radioactive and hazardous 
chemical contamination. Using the Laboratory guidelines and procedures, a 
decommissioning document will be prepared describing in detail the methods and 
procedures for decontamination, demolition, packaging, and disposal. All 
materials generated from decontamination and demolition will be treated as 
radioactive or mixed waste and disposed of in accordance with appropriate 
regulations. 
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Following removal of all stored waste, the floor and grate of Room 117 will be 
washed and rinsed with a warm Liquinox and Alconox solution in water. The 
wash water will be packed up and put in drums using a drum pump, rags and/or 
mops, wringing the excess water into a drum. This water will be sampled to 
demonstrate decontamination and transferred to TA-54, Area L for evapora
tion. Ultimately, residues from evaporation of dirty wash waters at Area L 
will be placed in drums and disposed of off-site at a permitted facility. 

Personnel involved in decontaminating the storage area will wear protective 
equipment, including: acid/solvent-resistant coveralls, head protection, 
neoprene-coated gloves, and boots. Wrists and ankles are to be taped to pro
tect against upward and inward splash. As a minimum protection, face shields 
will be worn. Full face respirators will be used if specified by the 
Laboratory's Industrial Hygiene Group, HSE-5, following a field inspection. 

The protective clothing and tools used during the wash down will be cleaned 
with detergent and water. The wash water will be collected and analyzed. If 
the wash water is non-hazardous, the water will be discharged to the 
industrial waste water sewer. If the wash water contains hazardous 
constituents, it will be treated on-site or transported off-site to a 
permitted facility. Mops and rags used for clean-up will be placed in drums 
for transport to Area L, with ultimate off-site disposal at a permitted 
facility. 

9.3.2.5 Decontamination Verification 
Before the first wash down, at both the batch treatment system and the modular 
storage units, two samples will be taken of the clean Liquinox or Alconox 
solution in water and analyzed for the constituents listed in Table 9-14. The 
constituents listed in Table 9-14 include regulated constitutents normally 
stored in the building. 

One additional clean solution sample will be taken for each additional wash
down event. These analytical results provide background data for decontami
nation verification. 

PTB:017REV4-9 9-31 



''Dirty" wash-down solutions will also be analyzed for the constituents listed 
in Table 9-14. Analytical procedures will conform to methods found in SW 846. 
Equipment will be considered to be contaminated if the "dirty" wash solutions 
show a significant increase in the listed constituents over the clean wash 
solutions. A significant increase is determined using statistical methods 
defined in SW 846. 

9.3.2.6 Closure Schedule 
Characterization of the final delivery of hazardous waste may require up to 30 
days. An estimated 60 days will be required to schedule and process the final 
wastes received. 

The survey of the incinerator facilities to determine the nature and level of 
contamination and to prepare the decommissioning document is estimated to take 
one year. Decommissioning and final disposal are estimated to take up to two 
years. 

The year of closure for the TA-50-37 container storage area is 2100. Closure 
will observe the schedule given in Table 9-15. 

9.3.2.7 Closure Certification 
An independent registered professional engineer and the owner/operator of the 
facility shall witness the closure and ensure that the closure follows this 
plan. Upon completion of closure, the engineer and the DOE shall prepare a 
letter certifying that the area has been closed accordingly. The letter shall 
be dated and signed by each party and stamped by the registered engineer, and 
the original copy shall be submitted by the DOE to the Director of the NMEID. 
One copy shall be maintained at the DOE offices and one copy maintained by the 
HSE-8 Regulatory Compliance Section. 

9.3.2.8 Post-Closure 

Post-closure plans are not required for incineration and storage facilities. 
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9.3.3 TA-50 Storage Pad 

9.3.3.1 TA-50 Storage Pad Description 
The TA-50 Storage Pad is used to store hazardous chemical waste labpacks in 
55-gallon drums and other storage containers meeting DOT specifications. The 
Storage Pad consists of a roofed concrete pad encompassing 1,596 square feet 
located south of Building TA-50-37 (Figure 9-20). The wastes are segregated 
into compatible waste types upon arrival at the facility and placed within one 
of the six storage cells. A total of 304 55-gallon drums can be stored on the 
pad. In addition, two 225-gallon polyethylene storage containers are also 
located on the pad. Additional 255- or 330-gallon containers may replace some 
55-gallon drums. All containers meet DOT specifications. 

9.3.3.2 Estiamte of Maximum Waste in Storage 
The maximum amount of waste in storage at the TA-50 storage pad is 65 cubic 
meters (17,220 gallons). 

9.3.3.3 Description of Waste Handled 
A wide variety of wastes generated throughout the Laboratory are brought to 
the TA-50 Storage Pad, including wastes from basic and applied chemistry R&D 
programs (small quantities of different acids, bases, organics, inorganics,and 
reactive metals), processing waste (sludge resulting from treatment at TA-50-1 
Batch Treatment Plant), and chemically contaminated equipment containerized 
for off-site disposal at a permitted facility. 

9.3.3.4 Closure Procedure 

Closure for the TA-50 Storage Pad will be done in sequential order. Before 
decontamination, all wastes in storage will either be treated or transferred 
to TA-54, AreaL for disposal off-site at a permitted facility. Given the di
versity of wastes handled, it is not possible to estimate the exact wastes on 
hand at the initiation of closure and, therefore, the final disposition of the 
wastes. In general, recyclable wastes will be reused internally or recycled 
to users off-site. Organic wastes will be burned at the CAI (Controlled-Air 
Incinerator) at TA-50-37. Any wastes compatible with permitted treatment at 
the TA-50-1 Batch Treatment Plant or the TA-54, Area L treatment tanks will be 
so treated. The remaining wastes will be transported off-site to a permitted 
facility. 
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Following removal or treatment of the wastes on-site at the start of closure, 
the storage facility will be decontaminated by washing with Liquinox or 
Alconox in water. The resulting wash solutions will be evaporated in the 
TA-54, Area L treatment tanks. When the wash water has evaporated, the 
residue in the tanks and the tank liners will be removed, placed in drums, and 
transported off-site to a permitted facility. 

Personnel involved in decontaminating the storage area will wear protective 
equipment, including: acid/solvent-resistant coveralls, head protection, 
neoprene-coated gloves, and boots. Wrists and ankles are to be taped to pro
tect against upward and inward splash. As a minimum protection, face shields 
will be worn. Full face respirators will be used if specified by the 
Laboratory's Industrial Hygiene Group, HSE-5, following a field inspection. 

The protective clothing and tools used during wash down will be cleaned with 
detergent and water. The wash water will be collected and analyzed. If the 
wash water is non-hazardous, the water will be discharged to the industrial 
waste water sewer. If the wash water contains hazardous constituents, it will 
be treated on-site or transported off-site to a permitted facility. Mops and 
rags used for clean-up will be placed in drums for transport to TA-54, Area L, 
for disposal off-site at a permitted facility. 

9.3.3.5 Decontamination Verification 
Before the first wash down, at both the batch treatment system and the modular 
storage units, two samples will be taken of the clean Liquinox or Alconox 
solution in water and analyzed for the constituents listed in Table 9-16. The 
constitutents listed in Table 9-16 include regulated constituents normally 
stored at the facility. 

One additional clean solution sample will be taken for each additional wash
down event. These analytical results provide background data for decontami
nation verification. 

''Dirty" wash-down solutions will also be analyzed for the constituents listed 
in Table 9-16. Analytical procedures will conform to methods found in SW 846. 
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Equipment will be considered to be contaminated if the "dirty" wash solutions 
show a significant increase in the listed constituents over the clean wash 
solutions. A significant increase is determined using statistical methods 
defined in SW 846. 

9.3.3.6 Closure Schedule 

The year of closure for the TA-50 Storage Pad is 2100. Closure will observe 
the schedule given in Table 9-17. 

9.3.3.7 Closure Certification 

An independent registered professional engineer and the owner/operator of the 
facility shall witness the closure and ensure that the closure follows this 
plan. Upon completion of closure, the engineer and the DOE shall prepare a 
letter certifying that the area has been closed in accordance with this plan. 
The letter shall be dated and signed by each party and stamped by the 
registered engineer, and the original copy submitted by the DOE to the 
Director of the NMEID. One copy shall be maintained by the HSE-8 Regulatory 
Compliance Section. 

9.3.3.8 Post-Closure 

Post-closure plans are not required for storage facilities. 

9.4 CLOSURE FOR TA-54 AREA L FACILITIES 

9.4.1 TA-54 AreaL Description 
TA-54 Area L consists of a waste transfer, packaging and storage facilities 
and liquid treatment tanks (see Figure 9-10). 

The storage facilities consist of a single-story metal building encompassing 
196 square feet, a roofed concrete storage pad encompassing 1,595 square feet, 
and specified areas within the fenced portions of Area L for storage of solid 
containerized waste. These areas are used for the accumulation, packaging, 
and storage of waste containers, which are generated throughout the laboratory 
and delivered to the facility routinely. They are segregated into compatible 
types and placed upon the three fiberglass grates inside the metal building or 
within one of the six storage cells on the roofed concrete pad. Wastes in 
small containers are put into lab-packs. Wastes suitable for recycling are 
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consolidated into drums, and any damaged or leaking drums are repackaged into 
larger drums in this area. Solid containerized wastes are stored on pallets, 
or otherwise elevated four inches, in cleared areas within the fenced portions 
of AreaL, subject to the limitations of NMHWMR 206.D.4.F.(3) and 
206.D.4.F.(4). Such containers are stored within ten feet of the perimeter 
force, nor ten feet of closed disposal unit covers, nor five feet on either 
side of buried or overhead utility lines, nor twenty feet of any structure, 
nor five feet of any paved or unpaved roadway. 

Four 1,665-gallon, 10-gauge steel treatment tanks are located at AreaL. They 
are lined with plastic (except when treating reactive wastes) and used to 
neutralize, oxidize, and evaporate waste. The tanks are located on a bermed 
concrete pad. The waste most commonly oxidized in these tanks is lithium 
hydride. Aqueous ammonium biflouride solution (a "non-RCRA" waste) is the 
waste most commonly evaporated in the tanks. 

9.4.1.1 Estimate of Maximum Waste in Storage and Treatment 
The maximum amount of waste stored in the metal building at Area L is 220 gal
lons. The maximum amount of waste stored at the concrete storage pad is 
16,720 gallons. No more than 3,600 55-gallon containers of solidified wastes 
will be stored within the fenced area at Area L. The maximum amount of waste 
treated in the tanks is 5,700 gallons. 

9.4.1.2 Description of Waste Handled 
A wide variety of wastes generated throughout the Laboratory are brought to 
Area L, including wastes from basic and applied chemistry R&D programs (small 
quantities of different acids, bases, organics, inorganics and reactive 
metals), processing wastes (sludge resulting from treatment either at AreaL 
or at TA 50-1 Batch Treatment Plant), and chemically contaminated equipment, 
to be stored, recycled, treated or packaged for off-site disposal at a 
permitted facility. 

9.4.1.3 Partial Closure 
Within the fence at Area L are 34 shafts that were used for landfill or wastes 
and two impoundments used for evaporation of non-RCRA wastes. The landfill 
facility and ponds will be closed under interim status. Closing of individual 
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shafts occurred as they were filled and the dates of shaft closings are in 
Figure 9-10. The landfill will be closed in 1986. The impoundments will be 
closed in 1988. No partial closure of the storage and treatment facility at 
Area L is anticipated. 

9.4.2 Closure Procedure 
Cleanup and closure for treatment and storage facilities at Area L will be 
done in sequential order, culminating in the disposal of any residues or 
contaminated material by shipment off-site to a permitted facility. Before 
decontamination, all wastes in storage in either the roofed storage pad, the 
metal building, or solidified wastes within the fenced area will either be 
treated on-site or disposed of off-site. Given the diversity of wastes 
handled, it is not possible to estimate the exact wastes on hand at the 
initiation of closure and, therefore, the final disposition of the wastes. In 
general, recyclable wastes will be reused internally or recycled to users 
off-site. Organic wastes will be burned at the CAI (Controlled-Air Incin
erator) at TA-50-37. Any wastes compatible with permitted treatment at the 
TA-50-1 Batch Treatment Plant or the TA-54, Area L treatment tanks will be so 
treated. The remaining wastes will be transported off-site to a permitted 
disposal facility. 

Following removal or treatment of the wastes on-site at the start of closure, 
the metal building and roofed concrete pad will be decontaminated by washing 
with Liquinox or Alconox in water. The resulting wash solutions will be 
evaporated in the four treatment tanks. When the wash water has evaporated, 
the residue in the tanks and the tank liners will be removed, placed in drums 
and transported off-site to a permitted facility. 

The tanks will then be decontaminated by washing and the decontaminated tanks 
handled as a nonregulated waste. 

The closure steps are discussed in more detail in the following text. 

9.4.2.1 Waste Removal 
The waste on-site at the start of closure includes containerized wastes, as 
well as liquids and residues in the treatment tanks. Containerized wastes 
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will be handled with hand trucks or forklifts. Trucks of adequate size will be used to move containerized wastes to off-site treatment or disposal facilities, and a forklift is suitable to move wastes to the treatment tanks at Area L. All wastes shipped off-site will be manifested in accordance with 40 CFR 262 Subpart B (NMHWMR 203). The waste transporter will have an EPA identification number in accordance with 40 CFR 263.11 (NMHWMR 205.B). 

9.4.2.2 Storage Area Decontamination 
All floor surfaces within the roofed concrete storage pad, as well as any equipment present, will be washed down using a solution of Liquinox or Alconox in warm water. Areas will be scraped or brushed clean as necessary to remove any residues. The floor of the concrete pads are sloped to sumps, and wash water will flow into them. The water in each cell will be tested using the sampling and analytical procedures described in Section 9.5. Afterwards, the water will be removed from each sump with a vacuum truck or pumped into drums with a hand pump and transferred into the treatment tanks to be evaporated. This washing procedure will be repeated until decontamination of the cells is demonstrated by testing of the wash water. Following decontamination, the building and equipment will be handled as nonregulated waste. The inside of the vacuum truck, if used, will be rinsed when its service is complete and the rinse water will be placed in evaporation tanks. 

The same procedure will be used for the metal building. All equipment, as well as the walls and floor, will be washed and the wash water will be channeled into one of the three floor sumps. The fiberglass grates covering each sump and the sumps themselves will be washed down. The wash water will be sampled and analyzed to determine adequate decontamination. Every effort will be made to minimize the volume of wash and rinse water generated by 
decontamination. 

9.4.2.3 Treatment Tank Decontamination 
When all liquid has been evaporated from the treatment tanks, the plastic liner with any dry residue will be removed, and placed in drums and disposed of in a permitted land disposal facility. 

PTB:017REV4-9 9-38 



The tanks will be scraped and brushed to remove residue and the residue will 
be collected and placed in drums. The tanks and the concrete pad on which the treatment tanks are placed will be washed with a Liquinox or Alconox solution 
in water. The wash water will be contained within the curbed concrete pad, 
sampled, and analyzed. If the wash water is non-hazardous or requires only 
neutralization, it will be removed with a vacuum truck and transported to an industrial sewer which drains to the industrial wastewater treatment plant at TA-50-1. If the water contains hazardous waste, one of the treatment tanks will be double-lined with sheet polyethylene plastic and the water will be 
pumped into the tank for evaporation. Wash-down of the tanks and pad will be repeated until decontamination is demonstrated. The plastic liner and residue from the final evaporation will be removed and handled as was the previous tank residue. 

9.4.2.4 Soil Decontamination 
Soil sampling, which will be conducted to determine if hazardous wastes have been tracked outside of contaminated areas, will be taken in the manner 
described in Section 9.5. Composite soil samples will be collected around the edge of the roofed concrete pad asphalt apron, as shown in Figure 9-11, and 
also at the bermed concrete pad beneath the treatment tanks, as shown in Figure 9-12. Composite soil samples will be taken at each edge of the asphalt apron around the metal building. Each composite will be made up of three 
cores taken six inches off the asphalt edge and equally spaced to cover the 
edge. 

=f contamination is found in these samples, the limits of the sampling area will be expanded by establishing a sampling grid to determine the outside 
perimeter of the contamination. Sampling will be continued at the sampler's discretion to determine the extent of contamination. 

Background soil samples will be taken before the storage pad and tank pad are 
used for regulated wastes. Composite background samples will be taken in the same locations as the initial closure soil survey. 

A sampling survey of the containerized solid waste storage areas will be 
conducted using a grid with 75-feet centers to determine the area of possible 
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contamination. The survey will be performed by collecting a surface sample 
and a sample one foot below ground surface at each grid point. Additional 
surface and subsurface samples will be collected from areas with visible 
contamination (i.e., soil discoloration). If the initial grid sample analysis 
indicates vertical contamination at the maximum sample depth, additional 
sampling at one-foot intervals will be performed to determine the depth of 
contamination. If contamination is determined on the surface, additional 
sampling will be conducted by reducing the grid distance by one-half and 
taking additional site samples, dictated by terrain, until the contaminated 
area is defined. If contamination is found at the outside grid samples, the 
limits of the grid will be expanded to determine the outside perimeter of 
contamination. The contaminated soil will then be removed and handled as a 
regulated waste. The adequacy of decontamination is determined by additional 
sampling. Sampling, analysis, and documentation procedures are defined in 
Section 9.5. 

Soil and sediment samples will be analyzed for the constituents listed in 
Table 9-10. Analysis and quality assurance/quality control will follow 
methods defined in SW-846 and noted in Section 3.0. The approach to soil 
decontamination depends on the extent of contamination determined by 
thesampling. If the sample survey indicates that there are no contaminated 
soil areas, no further soil decontamination action will be taken at the 
site. If the soil is contaminated, it will be placed in drums or sealed in 
dump trucks for off-site disposal at a permitted facility. 

9.4.2.5 Personnel Protection 
Personnel who are washing equipment will wear rubber gloves, neoprene acid/ 
solvent resistant coveralls, rubber boots, and a face shield. The Labora
tory's Industrial Hygiene Group (HSE-5) will review the site survey analytical 
data and recommend additional protective clothing. 

9.4.2.6 Equipment Decontamination 
Shovels, drum trucks and other equipment used for decontamination will be 
scraped and brushed to remove residue, and the residue collected will be 
placed in drums for disposal off-site at a permitted facility. 
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The equipment will be placed on a plastic sheet that is bermed to contain liquids and washed with water and detergent. Larger equipment such as backhoes and forklifts will also be washed. No testing will be performed on this water and washing is considered adequate to decontaminate the equipment. The wash water will be allowed to evaporate and the plastic and residue will be packed in drums for off-site disposal at a permitted facility. 

9.4.3 Decontamination Verification 
Soil samples will be analyzed for the constituents shown in Table 9-10. These combined tests are adequate to screen for almost all of the regulated constituents which, if handled at Area L, would have been present in small volume, laboratory-size containers. 

The criteria for determining contaminated soil are the same as discussed in Section 9.4.2.4. Regulated constituent concentrations will be compared to background concentrations. A risk assessment will be prepared for each regulated constituent showing a significant increase over background concentration. A significant increase will be determined by using statistical methods described in USEPA SW 846. The risk assessment will determine the threshold concentration for each constituent that represents a significant risk to human health and the environment, and will take into account all possible pathways. Soils containing levels of contamination above the threshold will be considered contaminated. 

A copy of the completed risk assessment, along with pertinent backup data, will be provided to the NMEID for review and approval. Should NMEID find the threshold contamination levels inadequate, the Laboratory will negotiate threshold values agreeable to both parties. 

Decontamination of the site soil will be demonstrated by additional sampling. Because removal of contaminated soil will leave an exposed surface, the disturbed surface will be resampled in the same places used to define the contaminated area. Analysis and the determination of contamination is as previously discussed, and an analysis will be conducted only for those constituents that caused the area to be contaminated. 
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A minimum of two samples of the clean Liquinox or Alconox solution will be 
sampled as background for wash water and, along with the wash water samples, 
analyzed for the constituents shown in Table 9-10. The area will be consid
ered contaminated if the wash water analyses show a significant increase in 
constituents over the clean wash solution. A significant increase is deter
mined by using statistical methods defined in USEPA SW-846. 

9.4.4 Closure Schedule 
The year of closure is 2100. Soil survey, contracting and closure activities 
will observe the schedule given in Table 9-11. 

Soil sampling and the decontamination contractor selection will be completed 
before closure begins. Because several of the closure steps will occur 
simultaneously, closure is estimated to take 360 days. 

Contracts for analytical work and, if necessary, soil removal are expected to 
exceed $100,000. The Laboratory is required by policy to put the work out for 
bid, and ninety days are required to solicit and process the bids. 

The location of the site is prone to snow cover in the winter months. Depend
ing on the date NMEID approves the closure plan, the closure may be delayed 
until the site is free of snow and the ground is thawed adequately to allow 
the soil sampling and other closure operations. The schedule includes a 
weather contingency to allow for this potential delay. 

Because of the time required for wash water evaporation and the projected 
decontamination time, approval of a closure period greater than 180 days 40 
CFR 265.113(b) [NMHWMR 206.D.2.d(2)] is requested per 40 CFR 265. 113(b)(1)(i) 
[NMHWMR 206.D.2.d.(2)(b)(i)]. 

9.4.5 Closure Certification 

An independent registered professional engineer and the owner/operator of the 
facility shall witness the closure and ensure that the closure follows this 
plan. Upon completion of closure, the engineer and the DOE shall prepare a 
letter certifying that the area has been closed accordingly. The letter shall 
be dated and signed by each party and stamped by the registered engineer, and 
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the original copy shall be submitted by the DOE to the Director of the NMEID. 
One copy shall be maintained at the DOE offices and one copy maintained by the 
HSE-8 Regulatory Compliance Section. 

9.4.6 Post-Closure 
Post-closure care is not required for storage and treatment facilities. Post
Closure care for the landfill closed under interim status is discussed in the 
closure plan for the landfill facility. 

9.5 SAMPLING AND ANALYTICAL PROCEDURES 
The following sections define procedures and methods for sampling, analysis 
and documentation applicable to closure plans. While the procedures and 
method are specific, any applicable procedure or method given in SW-846 may be 
used if conditions or experience shows the alternate method to be more 
appropriate. 

9.5.1 Soil Sampling 
The sampling procedures outlined below are used to determine the amount of 
hazardous material deposited on a particular area of land, or to determine the 
leaching rate of the material, or determine the residue level on the soil. 
Adequate preparation ensures that proper sampling is accomplished. A check
list of items required for field sampling is given in Table 9-12. 

Surface soil samples will be collected with a trowel or scoop. To sample 
below 3 in. (8 em), samples will be collected with a Veihmeyer soil sampler 
(Figure 9-13). 

9.5.1.1 Cleaning of Sampler 
It is important to clean the samplers after each site is sampled. The 
samplers will be washed with a warm Liquinox or Alconox solution, rinsed 
several times with tap water, rinsed with distilled water, drained of excess 
water, and air-dried or wiped dry. Lack of cross-contamination is of 
particular importance in these samples, because they will be taken for 
regulatory purposes. One-quart glass containers will be used for the samples 
because they are compatible with the waste. Sampling will be conducted in 
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accordance with procedures given in Samplers and Sampling Procedures for 
Hazardous Waste Streams, EPA 600/2-80-018 and SW 846. 

Samples will be taken, placed in bottles, sealed, tagged, and immediately 
packed in vermiculite, sawdust, or, if refrigeration is required, an insulated 
container with ice. One sample for every ten samples will be either dupli
cated or split. The duplicated or split sample will be identified by a code 
so that its source is not available to the analytical laboratory, but analy
tical results can be compared to its twin. 

9.5.1.2 Sampling Procedures 

Trowel or Scoop 

Take small, equal portions of sample from the surface 
or near the surface of the material to be sampled. 

• Combine the samples in a glass container. 

• Cap the container, attach a label and seal, record in 
field log book, and complete the sample analysis 
request sheet and chain-of-custody record. 

Veihmeyer Sampler 

• Assemble the sampler by screwing in the tip and drive 
head on the sampling tube. 

• Insert the tapered handle (drive guide) of the drive 
hammer through the drive head. 

• Place the sampler in a perpendicular position on the 
soil to be sampled. 

• With the left hand holding the tube, drive the sampler 
into the ground to the desired sampling depth by 
pounding the drive head with the drive hammer. Do not 
drive the tube further than the tip of the hammer's 
drive guide. 

• Record the length of the tube that penetrated the 
ground. 

• Remove the drive hammer onto the drive head. In this 
position, the hammer serves as a handle for the 
sampler. 
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off the sample at the bottom. 
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• Lower the sampler handle (hammer) until it just clears 
the two ear-like protrusions on the drive head and 
rotate about 90 degrees. 

• Withdraw the sampler from the ground by pulling the 
handle (hammer) upwards. When the sampler cannot be 
withdrawn by hand, as in deep soil sampling, use a 
puller jack and grip. 

• Dislodge the hammer from the sampler, turn the sampler tube upside down, tap the head gently against the 
hammer, and carefully recover the sample from the 
tube. The sample should slip out easily. 

Store the core sample in a 1,000 or 2,000 ml (1 qt or 
1/2 gal) sample container. 

• Label the sample, affix the seals, record in the field 
log book, complete sample analysis request sheet and 
chain-of-custody record, and deliver the samples to the 
laboratory for analysis. 

9.5.2 Liquid Sampling 
A Coliwasa sampler or similar device will be used to sample water solutions in 
order to determine background parameters before washing the area; it will also 
be used to sample the dirty wash water used in cleaning equipment. The 
recommended model of the Coliwasa is shown in Figure 9-14, the main parts 
consisting of the sampling tube, the closure-locking mechanism, and the 
closure system. As an alternative to the Coliwasa, glass tubes may be used to 
sample liquids. The primary advantage in utilizing a glass tube is that the 
tube will be disposed of as hazardous waste after each sample is collected, 
thus eliminating the potential for cross-contamination. 

9.5.2.1 Cleaning of Sampler 
The sampler must be clean before use. The used sampler must be washed with a 
warm detergent solution (Liquinox or Alconox), rinsed several times with tap 
water, rinsed with distilled water, drained of excess water, and air-dried or 
wiped dry. A necessary piece of equipment for cleaning the tube of the Coli
wasa is a bottle brush that fits tightly inside the diameter of the tube.The 
brush is connected to a rod of sufficient length to reach the entire length of 
the sampler tube. Using this ramrod and fiber-reinforced paper towels, the 
Coliwasa tube may be quickly cleaned. Improper cleaning of sample equipment 
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will cause cross-contamination of samples. Lack of contamination is of particular importance in these samples, because they will be taken for regulatory purposes. Clean samples should be stored in polyethylene plastic tubes or bags in a clean and protected area. 

9.5.2.2 Sampling Procedures 

• Assemble the glass Coliwasa sampler. 

Make sure that the Coliwasa sampler is clean. 

Check to make sure the sampler is functioning properly. Adjust the locking mechanism, if necessary, to make sure the neoprene rubber stopper provides a tight closure. 

Wear necessary protective clothing and gear and observe required sampling precautions. 

Put the sampler in the open position by placing the stopper rod handle in the T-position and pushing the rod down until the handle sits against the sampler's locking block. 

• Slowly lower the Coliwasa sampler into the liquid at a rate that permits the levels of the liquid inside and outside the sampler tube to be about the same. If the level of the liquid in the sampler tube is lower than that outside the sampler, the sampling rate is too fast and will result in a non-representative sample. 

When the sampler stopper hits the bottom of the liquid container, push the sampler tube downward against the stopper to close the sampler. Lock the sampler in the closed position by turning the T-handle until it is upright and one end rests tightly on the locking block. 
Slowly withdraw the sampler from the container with one hand while wiping the sampler tube with a disposable cloth with the other hand. 

• Carefully discharge the sample into a glass container by slowly opening the sampler. This is done by slowly pulling the lower end of the T-handle away from the locking block while the lower end of the sampler is positioned in the glass container. 

• Cap the glass container, attach a label and seal record in the field log book, and complete the sample analysis request sheet and chain-of-custody record. 
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• Unscrew the T-handle of the sampler and disengage the locking block. Clean the sampler on-site or store the contaminated parts of the sampler in a plastic storage tube or bag for subsequent cleaning. Store used rags in plastic bags for subsequent disposal. 

9.5.3 Sample Handling and Documentation 
Soil and liquid samples will be analyzed either internally or at a commercial laboratory. In either case, each sample will be labeled, sealed, and accompanied by a chain-of-custody and a sample analysis request form. 

The sample container must be sealed with a gummed paper seal attached to the container in such a way that the seal must be broken in order to open the container. The seal and sample tag must be completed with a waterproof pen. An example of a sample seal is shown in Figure 9-15. 

The sample label is necessary to prevent misidentification of samples and shall include, if applicable, the grid number referenced to positions staked on the site perimeter. The "field information" in the case of soil sampling, shall include observations such as the soil texture and surface appearance, ambient temperature and cloud cover at time of sampling, and precipitation conditions 24 hours before sampling. An example of a sample label is shown in Figure 9-16. 

The chain-of-custody form is necessary to trace sample possession from the time of collection and must accompany every sample. This record becomes especially important when the sample is to be introduced as evidence in a court litigation. This is a two-page record with the original accompanying shipment and the "copy" retained by the Laboratory. An example of this form is shown in Figure 9-17. 

A separate closure sampling field log book will be kept and will contain all information pertinent to field surveys and sampling. The log book shall have bound and consecutively numbered pages in 8-1/2 by 11-inch format. Minimum entries include: 

a. Purpose of sample (routine sampling, special sampling) 
b. Location of sampling (coordinates referenced to staked field points, if soil sample) 
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c. Name and address of person making log entry 

d. Type of process producing waste 

e. Number and volume of sample taken 

f. Description of each sampling location, sampling methodology, equipment used, etc. 

g. Date and time of sample collection 

h. Sample destination and transporter's name (name of laboratory, UPS, etc.) 

i. Map or photograph of the sampling site, if any 
j. Field observations (ambient temperature, sky conditions, past 24-hour precipitation, etc.) 

k. Field measurements, if any (pH, flammability, explosivity, etc.) 

1. Collector's sample identification number(s) 
m. Signature of person responsible for the log entry 

Sampling situations vary widely. No general rule can be given as to the extent of information that must be entered in the log book. A good rule, however, is to record sufficient information so that someone can reconstruct the sampling situation without relying on the collector's memory. 

The sample shipment and chain-of-custody record is accompanied by a sample analysis request sheet (Figure 9-18). The request sheet has two parts: field and laboratory. The field portion of this form must be completed by the person collecting the sample and include most of the pertinent information noted in the log book. The laboratory portion is intended to be completed by the laboratory personnel when the sample is received. 
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Facility 

TA-14 

TA-15 

TA-16 

TA-36 

TA-39 

TA-50 

TA-54 
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TABLE 9-1 
SUMMARY OF HAZARDOUS WASTE FACILITIES 

AT LOS ALAMOS NATIONAL LABORATORY 

Treatment 

Thermal 

Thermal 

Thermal 
Incineration 

Thermal 

Thermal 

Batch Chemical 
Incineration 

Solidification 
Neutralization 

Oxidation 
Evaporation 

Storage 

None 

None 

None 

None 

None 

Container 

Container 



Hazardous 
Waste 
Code 

P006 

P009 

P022 

P031 

P033 

P048 

P0 54 

P0 56 

P063 

P064 

P065 

P069 

P071 

P073 

P076 

P077 

P081 

P096 

P107 

p 112 

P122 

U006 

U008 

U020 

U023 

U033 

U042 

U044 

PTB:REV4-T9-2 

TABLE 9-2 
REGULATED WASTES DETONATED AT TA-36 MINIE 

Name 

Alumiumun phosphide 
Ammonium picrate 
Carbon disulfide 
Cyanogen 

Cyanogen chloride 
2,4,-Dinitrophenol 
Ethylenimine 
Fluorine 

Hydrogen cyanide 
Isocyanic acid (methyl 

Mercury fulminate 
2-Methyllactonitrile 
Methyl parathion 
Nickel carbonyl 
Nitric oxide 

p-Nitroaniline 
Nitroglycerine 
Phosphine 

Strontium sulfide 
Tetranitromethane 

Zinc phosphide (10%) 
Acetyl chloride 

isocyanate) 

Acrylic acid 
Benzenesulfonyl chloride 
Benzene 

Carbonyl oxyfluoride 
2-Chloroethyl vinyl ether 
Chloroform 

Hazard 

R 

R,T 

R 

R 

C,R 

C,R,T 

R,T 



Hazardous 
Waste 
Code 

U045 

U075 

U092 

U096 

U108 

U112 

U113 

U115 

U117 

U118 

U113 

U134 

U135 

U171 

U205 

U213 

U217 

U234 
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TABLE 9-2 
REGULATED WASTES DETONATED AT TA-36 MINIE 

(Continued) 

Name 

Chloromethane 
Dichlorodifluoromethane 

Dimethylamide 
alpha, alpha-Dimethylbenzylhydroperoxide 
1,4-Dioxane 
Ethyl acetate 
Ethyl acrylate 
Ethlene oxide 
Ethyl ether 
Ethylmethacrylate 
Hydrazine 
Hydrogen fluoride 
Hydrogen sulfide 
Nitro propane 

Selenium disulfide 
Tetrahydrofuran 
Thallium nitrate 
sym-Trinitrobenzene 

Hazard 

I, T 

I 

R 

I 

I 

I, T 

I 

R,T 

C,T 

I 

R,T 

I 

I 

R,T 



TABLE 9-3 
ANALYTICAL PARAMETERS AND METHODS FOR TA-14, TA-15, TA-16, AND TA-39 

EPA Hazardous 
Waste Number Metals 

D004 Arsenic 
D005 Barium 
D006 Cadmium 
D007 Chromium 
D008 Lead 
D009 Mercury 
D010 Selenium 
D011 Silver 

Nickel 

Organic Scan 

GC/MS for volatiles 
GC/MS for semivolatiles 

Other 

Cyanide 

Nitrates 

EP Toxic 
Regulated 

Concentrations 

5.0 mg/1 
100.00 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

EPA 
Analyticil 

Method 

6010 

6010 

6010 

6010 

6010 
7470 or 7471 

6010 

6010 

6010 

8240 
8250 or 8270 

9010 

9200 

1Analytical methods are taken from Test Methods for Evaluating Solid Waste, EPA SW 846, and may be superceded by more current or alternate methods from sw 846. 
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PARAMETER 

Matrix Type 
Aluminum 
Chromium 
Barium 

Beryllium 
Cobalt 

Copper 

Iron 

Nickel 
Manganese 
Zinc 

Boron 

Vanadium 
Silver 

Arsenic 
Antimony 

Selenium 
Thallium 
Mercury 

Tin 

Cadium 

Lead 

Ammonia 

Cyanide 

Sulfide 

TABLE 9-4 
AMBIENT TOTAL METALS IN SOIL 

MEAN AMBIENT BACKGROUND 1 
Western Eastern 

U.S. (mg/kg) U.S. (mg/kg) 

Soil Soil 
5.4 3.3 
38 36 
560 500 
0.6 0.6 
8 1 
21 14 
20,000 15,000 
16 13 
390 290 
51 36 
22 36 
66 46 

6. 1 5.4 
150 

0.25 0.39 

0.055 0.096 
10 10 
1 1 
18 14 

1Ambient background concentrations apply only to soil matrix samples. Values obtained form "Geochemistry of Some Rocks, Soils, Plants, and Vegetables in the Conterminous United States," United States Geological Survey Professional Paper 574 F, 1975. 
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TABLE 9-5 
ANALYTICAL PARAMETERS AND METHODS FOR TA-36 

EPA Hazardous 
Waste Number Metals 

D004 Arsenic 
D005 Barium 
D006 Cadmium 
D007 Chromium 
D008 Lead 
D009 Mercury 
D010 Selenium 
D011 Silver 

Nickel 
Zinc 
Thallium 
Selenium 

Organic Scan 

GC/MS for volatiles 
GC/MS for semivolatiles 
Total Organic Halogen 

Other 

Cyanide 
Soil pH 
Sulfides 
Nitrates 

EP Toxic 
Regulated 

Concentrations 

5.0 mg/l 
100.00 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

EPA 
Analytical 

Method 1 

6010 
6010 
6010 
6010 
6010 

7470 or 7471 
6010 
6010 
6010 
6010 
6010 
6010 

8240 
8250 or 8270 
9020 or 9022 

9010 
9045 
9030 
9200 

1Analytical methods are taken from Test Methods for Evaluating Solid Waste, EPA SW 846, and may be superceded by more current or alternate methods from sw 846. 
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TABLE 9-6 
SAMPLING SURVEY [ND CLOSURE SCHEDULE FOR 

TA-14, TA-15, TA-36, AND TA-39 
THERMAL TREATMENT FACILITIES 

Activit 

Sampling Survey and Contracting 

Contract for sampling and/or analytical services 
Conduct the first sampling survey 
Analyze the first samples 
Determine contaminated areas 
Conduct the second sampling survey 
Weather delay contingency 
Analyze the second samples 
Determine contaminated areas 
Contract for decontamination, if necessary 

Closure 

Remove soil, if necessary 
Decontaminate equipment 
Weather delay contingency 
Conduct verification samples 
Analyze samples 

Maximum Time 
Required 

90 days 

30 days 

60 days 

20 days 

30 days 

60 days 

60 days 

20 days 

90 days 

90 days 

7 days 

30 days 

20 days 

30 days 

Many of the above steps will be taken concurrently, and the total closure 
period will not exceed 180 days. 
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TABLE 9-7 
SAMPLING SURVEY AND CLOSURE SCHEDULE FOR 

TA-16 THERMAL TREATMENT FACILITY 

Activit 

Sampling Survey and Contracting 

Contract for sampling and/or analytical services 
Conduct the first sampling survey 
Analyze the first samples 
Determine contaminated areas 
Conduct the second soil sampling survey 
Weather delay contingency 
Analyze the second samples 
Determine areas of contamination 
Contract for decontamination, if necessary 

Closure 

Decontaminate pads and equipment, if necessary 
Soil removal, if necessary 
Weather delay contingency 
Conduct verification samples 
Analyze samples 

Maximum Time 
Required 

90 days 

30 days 

60 days 

20 days 

30 days 

60 days 

60 days 

20 days 

90 days 

20 days 

90 days 

20 days 

20 days 

30 days 

Many of the above steps will be taken concurrently, and the total closure 
period will not exceed 180 days. 
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TABLE 9-8 
ANALYTICAL PARAMETERS AND METHODS FOR TA-50-1 BATCH TREATMENT SYSTEM 

EPA Hazardous 
Waste Number 

D004 
D005 
D006 
D007 
DOOB 
D009 
D010 
DO 11 

Organic Scan 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Nickel 
Zinc 
Thallium 
Selenium 

GC/MS for volatiles 
GC/MS for semivolatiles 

Other 

Cyanide 
pH 
Nitrates 

EP Toxic 
Regulated 

Concentrations 

5.0 mg/1 
100.00 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

EPA 
Analytic~l 

Method 

6010 
6010 
6010 
6010 
6010 

7470 or 7471 
6010 
6010 
6010 
6010 
6010 
6010 

8240 
8250 or 8270 

9010 
9045 
9200 

1Analytical methods are taken from Test Methods for Evaluating Solid Waste, EPA SW 846, and may be superceded by more current or alternate methods from sw 846. 
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TABLE 9-9 
CLOSURE SCHEDULE FOR TA-50 BATCH TREATMENT SYSTEM AND MODULAR STORAGE BUILDINGS 

Activit 

Treatment of final wastes 
Internal wash down 
External wash down 
Equipment disassembly 
Floor wash down 
Final cleanup 
Decontamination verification 

Total 
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Maximum Time 
Required 

30 days 
10 days 

20 days 

70 days 

10 days 
20 days 

20 days 

180 days 



TABLE 9-10 
ANALYTICAL PARAMETERS AND METHODS FOR 

TA-54, AREA L FACILITIES 

EPA Hazardous 
Waste Number 

0004 
0005 
0006 
0007 
0008 
0009 
0010 
DO 11 

Organic Scan 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Nickel 
Beryllium 

GC/MS for volatiles 
GC/MS for semivolatiles 

Other 

Cyanide 
Nitrates 
Sulfides 
pH (liquids) 
Soil pH 

EP Toxic 
Regulated 

Concentrations 

5. 0 mgll 
100.00 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

EPA 
Analytic'fl 

Method 

6010 
6010 
6010 
6010 
6010 

7470 or 7471 
6010 
6010 
6010 
6010 

8240 
8250 or 8270 

9010 
9200 
9030 
9040 
9045 

1Analytical methods are taken from Test Methods for Evaluating Solid Waste, EPA SW 846, and may be superceded by more current or alternate methods from sw 846. 
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TABLE 9-11 
SAMPLING SURVEY AND CLOSURE SCHEDULE FOR TA-54, AREA L FACILITIES 

Activit 

Sampling Survey and Contracting 

Contract for sampling and/or analytical services 
Conduct first soil sampling survey 
Analyze first soil samples 
Conduct second soil sampling survey, if needed 
Analyze second soil samples, if needed 
Contract for soil decontamination 
Weather delay contingency 

Closure 

Treat or remove final wastes from waste transfer, packaging and storage areas 
Decontaminate waste packaging, transfer and storage areas 
Evaporate waste wash water from treatment tanks 
Dispose of tanks and residue 
Remove soil 
Weather delay contingency 
Conduct verification samples 
Analyze samples 

Maximum Time 
Required 

90 days 

30 days 

60 days 

30 days 

60 days 

90 days 

60 days 

90 days 

30 days 

90 days 

60 days 

30 days 

30 days 

20 days 

30 days 

Many of the above steps will be taken concurrently, and the total closure period will not exceed 180 days. 
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TABLE 9-12 
CHECKLIST OF SUGGESTED ITEMS FOR FIELD SAMPLING 

Quantity 

6 

12 

4 

Item 
Field log book 

Disposable towels 
or rags 

Large polyethylene 
bags 

Polyethylene bags 

Waterproof pens 

Apron, oil and 
acid proof 

Face mask 

Liquinox or 
Alconox Detergent 
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Use 
To keep sample records 

To clean sampling 
equipment 

To store waste papers, 
rags, etc. 

To store sample 
containers 

To complete records 
and labels 

Protective garment 

Protective garment 

Used to clean sampler 

Supplier 
Office supply stores 

Terry towels or 
equivalent; avail
able at chemical 
supply houses 

Plastic supply 
houses 

Plastic supply 
houses 

Stationary stores 

McMaster-Carr Co. 
P. 0. Box 4355 
Chicago, IL 

MSA 
400 Penn Center 

Boulevard 
Pittsburgh, PA 
15235 



TABLE 9-13 
CLOSURE SCHEDULE FOR TA-16 INDUSTRIAL INCINERATOR 

ACTIVITY 

Treatment of final wastes 
Residue removal from incinerator 
Internal/external wash down 
Equipment disassembly 
Residue removal from concrete pad 
Concrete pad wash down 
Final cleanup 
Decontamination verification 
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TOTAL 

MAXIMUM TIME 
REQUIRED 

30 days 
10 days 
10 days 

75 days 
10 days 

5 days 
20 days 
20 days 

180 days 



TABLE 9-14 
ANALYTICAL PARAMETERS AND METHODS FOR TA-50-37 CONTAINER STORAGE AREA 

EPA Hazardous 
Waste Number 

D004 
D005 
D006 
D007 
D008 
D009 
D010 
DO 11 

Organic Scan 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

GC/MS for volatiles 
GC/MS for semivolatiles 

Other 

pH 

EP Toxic 
Regulated 

Concentrations 

5. 0 mg/1 
100.00 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

EPA 
Analytic'tl 

Method 

6010 
6010 
6010 
6010 
6010 

7470 or 7471 
6010 
6010 

8240 
8250 or 8270 

9045 

1Analytical methods are taken from Test Methods for Evaluating Solid Waste, EPA SW 846, and may be superceded by more current or alternate methods from SW 846. 
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TABLE 9-15 
CLOSURE SCHEDULE FOR THE TA-50-37 CONTAINER STORAGE AREA 

MAXIMUM TIME ACTIVITY REQUIRED 

Removal of final wastes 
60 days Floor wash down 
10 days Analyze samples 
50 days Final cleanup 
10 days Decontamination verification 50 days 

TOTAL 180 days 
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TABLE 9-16 
ANALYTICAL PARAMETERS AND METHODS FOR 

THE TA-50 STORAGE PAD 

EPA Hazardous 
Waste Number 

D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

Organic Scan 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

GC/MS for volatiles 
GC/MS for semivolatiles 

Other 

pH 

EP Toxic 
Regulated 

Concentrations 

5.0 mg/1 
100.00 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

EPA 
Analytic11 

Method 

6010 
6010 
6010 
6010 
6010 

7470 or 7471 
6010 
6010 

8240 
8250 or 8270 

9045 

1Analytical methods are taken from Test Methods for Evaluating Solid Waste, EPA SW 846, and may be superceded by more current or alternate methods from sw 846. 
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TABLE 9-17 
CLOSURE SCHEDULE FOR THE TA-50 STORAGE PAD 

ACTIVITY 

Removal of final wastes 

Floor wash down 

Analyze samples 

Final cleanup 

Decontamination verification 
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TOTAL 

MAXIMUM TIME 
REQUIRED 

60 days 

10 days 

50 days 

10 days 

50 days 

180 days 
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EXAMPLE OF SAMPLE LABEL 
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Place. of Collection ------------------------------------------
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FIGURE 9-17 
CHAIN OF CUSTORY RECORD 

Hazardous Materials 
Collector's Sample No. 

Location of Sampling: Producer 
-Disposal Site 

Hauler 

-Other: --------------------------
Company's Name ____________________ Telephone ( ___ ) __________ _ 

Address 
__ n_u_mb~e-r--s~t-r_e_e~t--------c~i~t-y-------------s~t-a-t~e------------z~i-p-

Collector's Name ____ ~--~---------Telephone ( ___ ) __________ __ signature 
Date Sampled ___________________ Time Sampled _____________ hours 
Type of Process Producing Waste ____________________________ ___ 
Waste Type Code _____ Other __________________________________ __ 

Field Information ----------------------------------------------

Sample Allocation: 

1. 
name of organization 

2. 
name of organization 

3. 
name of organization 

Chain of Possession: 

1. 
signature title inclusive dates 

2. 
signature title inclusive dates 

3 • 
signature title inclusive dates 
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FIGURE 9-18 
HAZARDOUS MATERIALS SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector Date Sampled Time hours ------------------ ------- -----
Location of Sampling ______ ~----------~----~~~~--------name of company, disposal site, etc. 

Address __ ~--------~--~----~--------~~------------~----number street city state zip 
Telephone ( ____ ) ________ company Contact __________________ __ 
HML NO.. COLLECTOR'S 
(Lab only) SAMPLE NO. 

TYPE OF 
SAMPLE* FIELD INFORMATION 

Analysis Requested __________________________________________ __ 

Special Handling and;or Storage ____________________________ __ 
PART II: LABORATORY SECTION 

Received by --~---------Title _____________ Date Sample Allocation: HML LBL SRL Date __________ __ Analysis Required __________________________________________ __ 

*Indicate whether sample is sludge, soil, etc.:**Use back of page for additional information. 
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10~0 OTHER FEDERAL LAWS 

The Los Alamos National Laboratory, Los Alamos, New Mexico (LANL) has reviewed 
and is in compliance with the following federal laws: 

1. The Fish and Wildlife Coordination Act of 1934 (PL 121 and amendments). 
An act to promote the conservation of wildlife, fish and game, and for 
other purposes. 

(PL 85-624) An act to amend the Act of March 10, 1934, to provide for more effective integration of a fish and wildlife conservation program 
with Federal water-resource developments, and for other purposes. 

(PL 89-72) An act to provide uniform policies with respect to recreation 
and fish and wildlife benefits and costs of Federal multiple-purpose water resource projects, and for other purposes. 

2. The National Historic Preservation Act of 1966 (PL 89-665 and subsequent amendments). An act to establish a program for the preservation of 
additional historic properties throughout the Nation, and for other 
purposes. 

3. The Wild and Scenic Rivers Act of 1968 (Public Law 90-542 and subsequent amendments). An act to provide for a National Wild and Scenic Rivers 
System, and for other purposes. 

4. The Coastal Zone Management Act of 1972 (PL 92-583 and subsequent 
amendments). An act to establish national policy and develop a national 
program for the management, beneficial use, protection, and development of the land and water resources of the Nation's coastal zones, and for other 
purposes. 

5. The Endangered Species Act of 1973 (PL 93-205 and subsequent amend
ments). An act to provide for the conservation of endangered and 
threatened species of fish, wildlife, and plants, and for other purposes. 

Further information will be provided at the request of the EPA Region VI or 
the New Mexico Environmental Improvement Division. 

Los Alamos is also in full compliance with the Federal Water Pollution Control 
Act of 1977 and the Clean Air Act and its subsequent amendments. Los Alamos 
has on-going programs in support of the National Historic Preservation Act and 
the Endangered Species Act. 
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11.0 CERTIFICATION 

I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and 
belief, true, accurate and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations. 

si:S~ 
Director 
Los Alamos National Laboratory 
Operator 

Harold E. Valencia 
Area Manager, LJs Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner 
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Date Signed 

Date Signed 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION VI 

1201 EL.M STREET 

OAL.L.AS, TEXAS 7!5270 

August 11 , 1982 

Los Alamos Scientific Laboratory 
Attn: William Crismon 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

Re: EPA ID Number: 
Facility Location: 

NM0890010515 
Los Alamos Area Office 
Los Alamos, New Mexico 

This is to acknowledge that the Environmental Protection Agency has compieted 
processing the information submitted in your Part A Hazardous Waste Permit 
Application. It is the agency's opin~on, based on the assumption that the 
information submitted is complete and accurate, that you as an owner or 
operator of a hazardous waste management facility, have met the requirements 
of Section 3005(e) of the Resource Conservation and Recovery Act (RCRA) for 
interim status. EPA has not verified the information submitted. If it is 
determined that the information is incomplete or inaccurate, you may be asked 
to provide additional information or in certain circumstances it may be deter
mined that you do not qualify for interim status. In addition, this notice 

·- does not preclude a citizen from taking legal action under the provisions of 
Section 7002 of RCRA. 

A facility not meeting the requirements for interim status under Section 3005 
of RCRA may be required to close until such time as a Hazardous Waste Pennit 
is issued. Interim status may also be terminated, according to procedures in 
40 CFR, Part 124, if the owner or operator fails to furnish additional infor
mation which EPA requests in order to process a permit application. 

As an owner or operator of a hazardous waste management facility, you are 
required to comply with the interim status standards as prescribed in 40 CFR, 
Parts 122 and 265, or with state rules and regulations in those states which 
have been authorized under Section 3006 of RCRA. In addition, you are reminded 
that operating under interim status does not relieve you from the need to 
comply with all applicable state and local requirements. 

The enclosure to this letter identifies the processes your facility may use, 
their design capacities and the types of waste your facility may accept during 
interim status. This information was obtained from Part "A" of the Permit 
Application. If you wish to handle new wastes, change processes, increase 
the design capacity of existing processes, or change ownership or operational 
control of the facility, you may do so only as provided in 40 CFR, Sections 
122.22 and 122.23. 



A-2 

-2-

If you have any questions concerning this letter, please contact Jack Paul 
at 214/767-9400 or write Environmental Protection Agency, Mail Code 6E-P, 
1201 Elm Street, Dalla~, Texas 75270. 

Sincerely yours, 

~"mc;o~ 
Allyn Davis 
Director, Air and Waste Management Division (6AW) 

Enclosure 

cc: New Mexico Health and 
Environmental Department 

Scott Nicholson 
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CONDITIONS OF OPERATION DURING 
INTERIM STATUS 

Date prepared: August 11, 1982 

The information shown below is based solely on the information that the owner 

and operator of this facility submitted in Part A of the Hazardous Waste Permit 

Application. This is not ·a determination by EPA that this facility is an 
. environmentally acceptable faci1ity for treating, storing or disposing of the 

hazardous wastes listed below. 

I. Facility name, location and EPA identification number: 

Name: Los Alamos Scientific Laboratory 

Location: Los Alamos Area Office 

Los Alamos, New Mexico 

EPA ID No: NMO 89 001 0515 

II. EPA considers the following to be tne owner or operator of the facility 

and therefore the person(s} wro must comply with the requirements set forth 

in 40 CFR Parts 122 and 265: 

Owner's name: United States Department of Energy 

Operator's name: Los Alamos National Scientific Laboratory 

III. During the period of interim status, the facility may use~ the 

following processes for treating, storing or disposing of hazardous waste, 

up to the design capacities that are indicated: 

Process Code 

080 

D83 

T04 

Design Capacity Amount 

100. 

4,000. 

15,008. 

Unit of Measure 

Acre-feet 

Gallons 

Gallons per day 

IV. During the period of interim status, the facility may handle~ the 

hazardous wastes with the following EPA Hazardous Waste Numbers, and or 
solid wastes exhibiting hazardous characteristics with the following EPA 

Hazardous Waste Nu~bers: 

0000 0001 0002 0003 FOOl F002 F003 F004 FOOS F006 F007 

F008 F009 P032 P035 P039 P040 P0 53 P073 P074 P075 P076 

P077 P083 P090 P095 P098 P104 Pl06 Pl07 Pll3 P115 P120 

Pl21 Pl22 UOOl U002 U003 U004 U009 UOll U012 UOJ3 U014 

EPA Region VI, Dallas, TX 75270 
(214) 767-2765 
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.......... . .-· 

U017 U019 U020 U021 U023 U031 U032 U037 U04~ U048 U052 . 
U056 U057 U063 U068 U069 U070 U071 U072 U075 U077 U080 

U081 U088 U092 U095 U108 Ull2 UllS U117 Ul22 Ul23 U127 
" 

Ul31 Ul34 U135 U138 Ul44 U145 Ul47 Ul51 Ul54 Ul56 U159 

U160 Ul61 Ul66 Ul67 Ul68 Ul70 Ul88 Ul89 Ul90 Ul 91' U194 

Ul96 Ul97 U204 U207 U209 U210 U211 U213 U216 U217 U218 

U219 U220 U226 U228 U229 U231 U239 0006 0007 0009 0010 

0012 K044 POlS P018 ~1~ Pl05 UOlO U022 U043 U045 U093 
\ 

Ul02 Ul57 U201 U223 ~ 
~D'3'{) 
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~ ~Ta ~ REGION v• 
<;.• J INTER FIRST TWO BU IL.OING. 1201 EL.M STREET ·., ..,o,,~ OAI..L.AS. TEXAS 7S270 . • 
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CERTIFIED MAIL: RETURN RECEIPT REQUESTED 

Donald Kerr 
Laboratory Director 
U.S. Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

Re: NM0890010515 

Dear Mr. Kerr: 

-= 
.-

~--

-, 
. '-' 

This letter constitutes a formal request for your Part B pennit application 
for a hazardous waste facility permit under the Resource Conservation and 
Recovery Act for the above referenced facility. This request is made under 
the authority of 40 CFR 270.10(e)(4). 

The requirements for a Part B pennit application are given in 40 CFR Parts 
264 and 270. To assist you in preparing a Part B permit application, I have 
enclosed some guidance material. Please provide one (1) original and three (3) 
copies of your Part B permit application to the Environmental Protection 
Agency's Region VI office no later than September 1, 1984. In your appl4cation, 
if any of the information is being submitted under a claim of confidentiality, 
please indicate this fact in the cover letter and by separating out the con
fidential infonnation. (For more details on confidentiality, see 40 CFR 
Part 2.) Should you decide to withdraw your Part A pennit application which 
you filed in November 1980, please contact this office within thirty (30) days 
from the receipt of this request. 

Any questions regarding this request or the Part B permit requirements should 
be directed to Mr. Strad Will at (214) 767-3451 or Mr. Will Focht at (214) 
767-9878. Also, we will be happy to meet with you to discuss the requested 
Part B application in more detail. You may also wish to contact Mr. Ray 
Sisnercs of the New Mexico Environmental Improvement Division (NMEID) at (505) 
984-0020 regarding NMEID's permitting requirements. 

Sincerely yours, 

QU ... IC'~~ 1 
Allyn M. Davis, Director 
Air and Waste Management Division 

Enclosure (Permit Applicants Guidance Manual) 

cc: Raymond Sisneros, Manager 
Environmental Improvement Division 
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April 23, 1984 

Mr. Harold Valencia 
Area Manager 
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ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe, New Mexico 87504·0968 

(505) 984·0020 
STEVEN ASHER, Director 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

U.S. DOE Los Alamos National Laboratories 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

Re: EPA ID Number NM0890010515 

Dear Mr. Valencia: 

TONEY ANAYA 
GOVERNOR 

JOSEPH GOLDBERG 
SECRETARY 

ol~~~fc"k8E~~~v 
JOSEPH F. JOHNSON 
DEPUTY SECRETARY 

This letter constitutes a formal notice of joint Part B call-in by the New Mexico Environmental Improvement Division (EID), Hazardous Waste Section. This is in reference to the U.S. Environmental Protection Agency's (EPA) formal request for your Part B permit on February, 1984. By notice of this letter, EPA will be the lead agency for the processing of your Part B application and, upon Final Authorization of the New Mexico program (January, 1985), EPA will transfer your permit applkation (at whatever point of progress) to EIO for final processing. 

EPA and EIO are presently working on coordinating the processing of your permit application. Therefore, please submit a copy of your upcoming EPA Part B submission to our office at the following: 

Mr. Peter H. Pache, Acting Program Manager 
Hazardous Waste Section 
New Mexico Environmental Improvement Division 
P.O. Box 969. 
Santa Fe, New Mexico 87504 

If you have any questions concerning the processing of your permit, please contact either Strad Will of EPA at (214) 767-34.51 or Peter H. Pache of EID at (505) 984-0020, Ext. 340. 

~5~-
PetP.r H. Pache 
Acting Program Manager 
Hazardous Waste Section 

cc: Strad Will, EPA 
Susan Stark, EPA 

EQUAL OPPORTUNITY EMPLOYER 
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UNlTEC STAT~S ENVIRONMENTAL PROTECTION AGENCY 
l'tEOION VI 

August 7 • 1984 

lNTE;AFtRST TWO BUIL.'QINO, 1&01 EI.M STREET 

0.&.1,.1.,.&.5, TEXAS 7'270 

Mr. Harold Valencia 
Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, New Mex1co 87544 

Dear Mr. Valencia: 

Recent developments regarding the Env1ronmental Pratect1on Agency 
(EPA)/Oepartment of Energy (DOE) Memorandum of Understanding (MOU) 
have compl1cated the situat1on between EPA Region VI and the call-in 
of Los Alamos Nat1onal Scient1f1c Laboratory's (LANSL) Resource 
Recovery and Conservation Act (RCRA) Part B permit app11cat1on. The 
radfoact1ve-m1xed hazardous wastes. as defined 1n the MOU. are subject 
to regulat1on under RCRA and were to be 1nc1uded 1n the subm1ss1on of 
a Ha.zardous Waste Compl ftlnce Plan. EPA Headquarters has i nd1cated 
that DOE agreed to 1nc1ude these wastes fn the RCRA Part S permit 
appl1cat1on. As you know, EPA Region VI called·1n LANSL•s ?art B on 
february 22. 1984, with a subsequent due date of September 1. 1984. 

( There are several important issues wh1ch have yet to be resolved 1n a 
manner aareeabla to both EPA and DOE~ Such as: wh1ch rad1oacttve-mixed 
hazardous wastes are subject to regulat1on under RCRA, ana author1zea 
state part1c1pat1on 1n the penm1tt1ng of these wastes. W1th the 
1nc1us1on of these wastes in the Part B, security clearances for EPA 
and State off1c1als will be essential to complete the rev1ew of the 
Part B. 

Secur1ty clearances require at least s1x (6) months to process, as a 
result, those recently epp11ed for by EPA and State off1c1a1s will 
not be granted by September. Aad1t1ona11y, it does not ~ppear that 
EPA ~nd DOE w111 resolve the stated problems in a t1meframe whfch 
allows LANSL to subm1t a complete Part 8 on September l, 1984. 
Therefore, Region VI feels it 1s mutually benef1c1a1 to extend the 
due date for LAHSL's Part B permit app11cat1on to May l, 1985. 
This extension should grant OOE and EPA adequate t1me to come to an 
agreement and provide suff1c1ent t1me to LANSL to subm1t a complete 
Part B. 

Th1s letter, also, constitutes a formal request for your Part B permit 
application for those rad1oactive-m1xed hazardous wastes designated by 

EPA and DOE to be subject to regulation under the Resource Conservat1on 

~~~-
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ana Recovery Act. This request 1s being made by EPA, as agreed upon 
by DOE. unaer the author1ty of 40 CFR 270.10(e)(4}. If any of your 
informat1on w111 be subm1tted under a c1afm of conffdent1a11ty or ~s 
considered class1f1ed, please inc1ude this fact tn the cover letter 
and separate out the class1f1ed and/or conffdent1al information. 

Please prov1de one (1) original and three (3) copies of your RCRA 
Part B permit app11cat1on t.o the Env1 ronmental Protection Agency 
Region VI off1ca no later than Msy 1, 1985. 

Any questions regardtng th1s request or the Part B requfrements should 
be d1rected to Ms. Jamie Wright at FTS 729-2614. We w111 be h~ppy to 
meet w1th you to d1scuss the requested Part B 1n more detail. 

Sincerely yours. 

~~ 
Allyn M. Dav1s. Director 
Air and Waste M!nagement Division 

cc: Peter Pache. Program Manager 
Hew Mexico Env1ronmenta1 Improvement D1v1s1on 

Steven Asher, Director ~, 
New Mexico Environmental Improvement D1v1s1on 
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DEPARTMENT OF THE ARMY 
ALBUQUERQUE OISTI<ICT. CORPS OF ENGINEERS 

p 0. BOX 1580 

ALBUQUERQUE. NEW MEXICO 87103-1530 

November 20, 1984 

Engineering and Planning Division 
Planning Branch 

Mr. M. L. McCorkle 
Mail Stop: E518 
Los·Ala:nos National Laboratory 
Los Alamos, New Mexico 87545 

Dear ~·!r. HcCorkle: 

In response to your letter of October 15, 1984 (HSES-84-913) 
to Mr. Boyd Lare. I am providing the following four flood plain 
evaluations: 

a. TA-54, area L ~s not in a 100-year flood plain. 

b. TA-54, area G is not in a 100-year flood plain except 
for the "burial pits." The burial pits will collect rain that 
falls into the pits. Rainwater will drain, collect, and be 
confined to the lowest depressions in the pits. 

c. TA-16, "S" site burn pits are not in a 100-year flood 
plain except for the northern portion of pad 388. More detailed 
site d~ta are needed to accurately evaluate the flood plain at pad 
388. There is a two-foot diameter culv~rt uDoer the access road 
and adjacent to the northern edge of the pad. This culvert ~s 
subject to clogging by debris during iute11se ttlunderstoru1s such as 
the storm which would produce the 100-year flood plain. 

d. TA-40, HE scrap burn pits are not in a 100-year flood 
plain. 

The above flood plain information is based upon a September 
5, 1984 site visit made by Mr. Boyd Lare and Mr. Thomas Ryan of my 
staff .and on topographic information provided by Los Alamos 
National Laboratory from Lab. Job No. 5682 Plan/Topo Sheet No.s 2, 
5, and 16 • 

If you should need further evaluation of TA-16, please call 
Mr. Boyd Lare at 766-3225 to discuss additional data needs. 

Sincerely, 

~Eic~ 
Chief, Planning Branch 

Engineering and Planning Division 
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PHYSICAL CHARACTERISTICS 

OF THE BANDELIER TUFF 

The Bandelier Tuff is formed by a series of ash flows and ash falls 
which are described as nonwelded, moderately welded, and welded tuff. 
The nonwelded, moderately welded, and welded tuff grade one into the 
other both vertically and horizontally. 

The upper Tshirege Member is about 250 m thick along the western edge of 
the Pajarito Plateau and thins eastward to less than 15 m. Individual 
moderately welded and welded ash flows in the upper part of the Tshirege 
Member range from 6 to 40 m thick. Some of the uppermost ash flows are 
beveled off by erosion eastward across the plateau. Outliers of tuff 
overlie the Puye formation along Puye Escarpment. Most all ash flows 
thin eastward from the source area (Sierra de los Valles). Nonwelded 
ash flows of the Otowi Member may be as much as 90 m thick near the 
center of the plateau. 

I. Welding 

The welding process of an ash flow tuff begins after emplacement. The 
major factors affecting welding are heat at the time of emplacement, 
amount of volatiles in the mass, rate of cooling, and thickness of the 
ash flow. The degree of welding ranges from incipient stages marked by 
the cohesion of glassy fragments, to complete welding marked by the 
cohesion of the surfaces of glassy fragments accompanied by their 
deformation and the elimination of pore space. 

Zonal variation of_welding occurs vertically within individual flows or 
within a series of flows that have cooled as a single unit. Single ash 
flows or series of ash flow that have cooled as a unit may show a 
greater degree of welding near the center than near the upper and lower 
contacts. A series of ash flows that have been emplaced in rapid 
succession may cool as a single unit with the greatest degree of welding 
near the center. 
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Variation of welding occurs horizontally within individual flows with 
greater degree welding near the mountains (the source area). The degree 
of welding becomes less eastward across the plateau. 

The tuffs in the Los Alamos area are classified according to the degree 
of welding--i.e., nonwelded, moderately welded, and welded tuffs. 
Welding results in increased cohesion and deformation of the glassy 
fragments in the tuff. Nonwelded tuff has high porosity, only slight 
cohesion of the glassy fragments, and crumbly fracture; moderately 
welded tuff has lesser porosity, moderate cohesion, slight deformation 
of the glassy fragments, and a somewhat brittle fracture; and welded 
tuff has lower porosity, good cohesion, a high degree of deformation by 
flattening of glassy fragments, and a brittle fracture. 

The degree of welding influences most of the physical characteristics of 
the individual ash-flow tuff units. 

The following shows a large range in porosity 1n each of the variations 
of tuff indicating that welding is only one of several factors determin
ing porosity. 

Nonwelded tuff 

Moderately welded tuff 

Welded tuff 

Range in porosity 
(percent by volume) 

40 to 60 

30 to 55 

15 to 40 

The surface of exposed tuff (nonwelded to welded) becomes "case 
hardened'' as it is.exposed to the weather. In this process, due to the 
porosity of the tuff, moisture is absorbed and some minerals are dis
solved. The minerals are returned to the surface by evaporation as the 
tuff dries out where they are precipitated to form a rind. This rind 

forms a protective surface which resist the erosion of the surface by 
wind and water. However, exposed pumice fragments weather out rapidly 
leaving small cavities in tuff surface. 
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II. Density 

The density of nonwelded tuff is lower than in welded tuff. This 1s due 
to the compaction of the matrix (glass shards and ash) and closer 
arrangement of the quartz and sanidine crystals, and rock fragments 1n a 
welded tuff. The specific gravity of the tuff matrix averages about 
1.55. The range in bulk density of nonwelded to welded tuff depends on 
the porosity (i.e., the larger a porosity, the smaller the density). 

The following table shows a comparison of the densities of pumice and 
the tuff (ndnwelded towelded) with other rock types. 

Rock Type 

Pumice (nonwelded) 

Nonwelded tuff 

Moderately welded tuff 

Welded tuff 

Granite 

Marble 

Sandstone 

Basalt 

III. Bearing Capacities 

Range in d3nsity 
(gm/cm ) 

< 1.0 

1.02-1.52 

1.15-1.84 

1. 52-2.16 

2.64-2.76 

2.60-2.84 

2.14-2.36 

2.4 -3.1 

The bearing capacities of a tuff are dependent upon the density of tuff 
(i.e., the greater bearing capacities occur with the tuff of greater 
density). The density of the tuff is related to welding (i.e., density 
of the tuff increases from nonwelded tuff to welded tuff). 

Data are available on the bearing capacities of the moderately welded 
tuff. The following table shows the relationship of density change to 
the resistance to crushing of a moderately welded tuff. 



Densit3 
(gm/cm ) 

1. 73 

1. 74 

1.77 
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1.79 (probably with pumice inclusion) 

1.81 

1.83 

Resistance to Crushing 
(kg/m2 ) 

2.4 X 10 5 

3.7 X 10 5 

3.9 X 105 

3.4 X 10 5 

4.8 X 105 

5.6 X 105 

Rock inclusions of pumtce, rhyolite, and latite are found 1n the tuff. 
The frequency of occurrence of the rock fragments differs 1n individual 
ash flows and at different locations within the same ash flow. 

The pumice fragments may be as much as 5 em 1n length and 2 em in 
diameter. The pumice 1s soft and friable. Pumice fragment inclusion 1n 
a small sample of the tuif would decrease the bearing capacity as 
failure would most likely occur within the pumice fragment. The 
rhyolite and latite fragments are dark gray, hard, and may be as much as 
five to seven em across. These large rock fragments would add strength 
to the matrix of tuff. 

The following table is a comparison of the bearing capacities of a 
moderately welded tuff (density 1.73 and- 1.82 g/cm3) and miscellaneous 
rock type. The bearing capacity is computed as 1/5 of rupture strength 
of the material. 

Rock Type 

Moderately welded tuff (1.73 g/cm3) 

Moderately welded ·tuff (1.82 g/cm3) 

Sandstone 

Limestone 

Marble 

Granite 

Bearing Ca~acity 
(kg/m ) 

3.4 X 105 

8.4 X 105 

1.1 X 106 

1.4 X 106 
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IV. Thermal Conductivity 

The thermal conductivity of the tuff is inversely related to porosity, 
thus, the thermal conductivity of the nonwelded tuff would be less than 
a welded tuff as more pore space is available for insulation. 

The only data available on the thermal conductivity was made of a 
moderately welded tuff in one area investigated. The following table 1s 
a comparison of the thermal properties of the tuff and miscellaneous 
rock types. A decrease in thermal conductivity increases the insulating 
value. 

Rock Type 

Moderately welded tuff 

Limestone 

Sandstone 

Marble 

Granite 

V. Mineral Composition 

Range of Thermal Conductivity 

(cal, gm-cm ) 

hr x cm2 
x oC 

0.38-0.47 

4.9-11 

9.9-20 

17-25 

16-35 

The tuff is rhyolitic in composition and contains small rock fragments 
of rhyolite, latite and devitrified pumice and crystals and crystal 
fragments of sanidine and quartz, in a matrix of glass shards and welded 
ash. Dark minerals are scarce although traces of crystal fragments of 
biotite, hornblende, and pyroxene have been observed. 

Seven samples of a.moderately welded tuff were analyzed petrographically 
by C. S. Ross (written communication, July 7, 1960). Ross recalculated 
the proportions of phenocrysts in terms of proportion by weight. The 
results of all seven were similar, one of which is presented here: 



Pore space 

Phenocrysts 

Sanidine 

Quartz 

Magnetite 

Pyroxene 
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about 30 percent by volume 

about 20 percent by weight 

12 percent by weight 

6 percent by weight 

1 percent by weight 

± 0.5 percent by weight 

The ground mass is typical devitrified welded tuff. The devitrification 

products are very fine grained, but show typical cristobalite feldspar 
structure. Cavities contain radial groups of feldspar and tridymite. 

The rocks contain a few fragments of altered andesite, and some brown 
birefracting clay like material (probably montmorillonite). 

VI. Chemical Composition 

The color of the tuff ranges from very light gray to medium dark gray. 
Some units range from pinkish gray to light pink. Large fragments of 

pumice that appear much darker than the matrix in some units enchance 
the color of the tuff. Moderately welded units are generally lighter 1n 
color than the welded units. The coloring is inherent in the tuff and 
probably the result of m1nor changes in the chemical constituents and 

heat of emplacement. 

In general the tuff is composed namely of silica and alumina. The range 
1n chemical constituents is shown on the following table. 

Chemical Constituents 

Silica (Si02) 
Alumina (Al 2o3) 
Ferric oxide (Fe203) 
Ferrous oxide (FeO) 
Magnesium oxide (MgO) 
Calcium oxide (CaO) 
Sodium oxide (Na2o) 
Potassium oxide CK20) 
Water (H20) 
Titanium oxide (Ti02) 
Phosphorous oxide (P2o5) 
Manganese oxide (MnO) 
Carbon dioxide (C02 ) 

Range 
(in percent) 

72.0-78.2 
11.2-13.8 
1.1-2.1 
.21-.75 
.02-.33 
.26-1.17 
3.5-4.5 
4.2-4.7 
.15-2.8 
.10-.32 
.10-. 0 7 
.00-.98 

<.05 
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VII. Joints 

Joints and joint systems are prominent tn the Tshirege Member. The 
joints divide the rocks into polygonal blocks, many of which are pris
matic or columnar. 

The joints can be classified into two groups, master joints and minor 
joints. The term "master joint" signifies those joints that are 
numerically predominant, are most persistent in length, and pass through 
several groups of beds. 

The master joints can be traced vertically across two or more units of 
the Tshirege Member. They are vertical or near vertical, dipping more 
than 80°. The overall vertical trends of the individual master joints 
are relatively straight; however, they curve slightly through individual 
units and upon entering a unit of different degree of welding, may be 
deflected slightly. 

The mtnor joints dip at angles from about 40° to 80° and in most 
instances, intersect the master joints. These joints are not as 
persistent as master joints. 

Master joint systems 1n Mortandad Canyon display orientation differences 
of about 60°. Joint systems mapped at Mesita del Buey also indicate 
orientation differences of 60°. The angular differences between these 
joint systems· suggest that these sets are conjugate tension joints 
caused by shrinkage during cooling of the rocks. 
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HYDROLOGICAL CHARACTERISTS 

OF THE BANDELIER TUFF 

The natural moisture content of the tuff forming the mesas between the 

eastward-trending canyons is generally less than five percent of 

volume. Thus, movement of moisture is under unsaturated conditions. 

The low moisture content of the tuff is caused by the protective cap of 
clay soil derived by weathering of the tuff near the surface and low 

rainfall and high evaportranspiration. The hydrologic characteristics 
of the tuff depend largely upon the degree of welding of the individual 

ash flows. 

I. Hydrologic Effects of Soil 

The surfaces of the finger-like mesas which form the Pajarito Plateau 

are covered by a clayey soil derived by weathering of the underlying 
tuff of the Tshirege Member. The soil is thickest near the axes of the 

mesas and thins toward the edges where the tuff 1s exposed. Thick 
sections of soil have also developed along slow draining arroyos cut 

into the surfaces of mesas and in relatively flat areas where water 
collects and stands, allowing some infiltration into the tuff. The 

greatest known thickness of soil is at Frijoles Mesa where 2.7 m was 

logged in a shallow test hole located in a relatively flat area. 

Petrographic examination of the soil derived from the Tshirege Member 

was made by Staritzky of the Los Alamos Scientific Laboratory. He found 
that the size distribution of the "sand" fraction (greater than 50 

microns in diameter) varied between 15 and 38 percent, the "silt" 
fraction (2 to 50 microns in diameter) varied between 58 and 73 percent, 

and _the "clay fraction" (less than 2 microns in diameter) varied between 
4 and 12 percent. Mineralogically, the principal constituents of the 

soil were quartz and feldspar, and the most important secondary consti

tuents are the clay minerals, montmorillonite and illite. Montmoril

lonite is know to have the highest base-exchange capacity (85 to 100 
millequivalents per 100 grams) and illite the next highest (25 to 30 

millequivalents per 100 grams) among the clay minerals. 
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A study of the natural distribution of moisture 1n soil and in near 
surface tuff was made·at Frijoles Mesa during a 2-year period. The 
moisture content in the soil cover, including the transition zone from 
the soil to weathered tuff, varied according to prevailing weather 
conditions. The moisture content was highest in March and April as the 
result of late winter snows and thawing and was generally lowest 1n the 
months of August through October owing to high evapotranspiration 
rates. Water from precipitation rarely infiltrated through the 
undisturbed soil cover into the underlying tuff and only in an extremely 
low moisture range (less than 5 percent moisture by volume) within the 
upper 1 m of the tuff. 

The upper two units of moderately welded tuff (thickness about 36.5 m) 
at Frijoles Mesa blow air through open joints 1n response to a declining 
atmospheric pressure; therefore, the soil cover, which prevents most of 
the precipitation from infiltrating into the underlying tuff, also 
impedes the exchange of air from the atmosphere to the tuff. 

II. Hydrologic Characteristics of Nonwelded, Moderately Welded and 
Welded Tuff 

The hydrologic characteristics of tuff related to porosity, specific 
yield, specific retention, pore size distribution and hydrologic 
conductivity were determined of in six units of the Tshirege Member at 
Frijoles Mesa. These hydrologic characteristics were determined in the 
laboratory under saturated conditions. As saturated conditions rarely 
occur in the tuff, these parameters may be of only general interest. 

The porosity of the tuff at Frijoles Mesa ranged from 19 to 54 percent 
by volume; the lowest porosities are in the welded tuffs. Specific 
yield and specific retention.decrease with a decrease in porosity. 
Specific yield is greater than specific retention in a nonwelded tuff 
(high porosity); however, as the porosity decreases the difference 

becomes smaller and low porosity specific retention in a welded tuff may 
be greater than specific yield. 
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The relationship of porosity to pore size depends on the degree of 
welding, thickness of ·the flow, and position in the flow. The larger 
pore sizes and greater porosities are near the top of the flow and 
decrease vertically through the flow. This is due to the larger pores 
formed by escaping gases near the top and compaction and baking of the 
middle and lower portion of the flow as it cools. 

The hydrologic conductivity is indirectly related to porosity depending 
upon pore stze and the degree of interconnection of the pores. The per
meability of the tuff matrix decreases with depth for the same reasons 
that the porosity decreases. 

Hydrologic characteristics of the Tshirege Member of the Bandelier Tuff, 
as determined in the laboratory are shown in the following table. 

Depth 
below 

surface 
Unit of mesa 

(m) 

6 0- 19.5 

5 19.5- 20.1 

4 20.1- 41.1 

3 41.1- 53.3 

2 53.3- 83.5 

18 83.5-152.7 

Hydrologic Characteristics of 
the Tshirege Member at 

Frijoles Mesa 

Hydrologic Characteristics 

Degree of Specific 
welding Porosity yield 

(Eercent) (Eercent) 

Moderate 38-54 18-34 

None (sand) 

Moderate 33-54 11-43 

Nonwelded 48 34 

Welded 19-37 .6-26 

Nonwelded 

III. Movement of Water 

Range of 
Specific Hydrologic 
retention Conductivity 
<eercent) (m/dai:) 

16-27 0.004-0.25 

1.4-2.4 

12-22 0.012-0.53 

14 0.9 

11-21 0.003-0.08 

50-2.1 

The Tshirege Member is dry beneath the surfaces of the finger-like 
mesas. The moisture content of the tuff generally is less than 5 
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percent by volume, even though the specific retention ranges from 11 to 

27 percent. Beneath the canyons which contain perennial or intermittent 

streams, the moisture·content of the tuff may be as much as 60 percent 
by volume; however, the water movement through the tuff is as unsatur

ated flow. Test holes drilled through alluvium and into the tuff in 

Water and Mortandad Canyons penetrated thick sections (up to 55 m) of 

wet tuff (up to 60 percent moisture by volume); however, no free water 
moved into the test holes. 

Instruments were used to measure moisture content of the bore wall 1n 

holes constructed in the tuff beneath the stream channel in upper 
Mortandad Canyon. These holes contained no free water, although the 

welded tuff beneath the stream contained as much as 25 percent moisture 
by volume. Specifically constructed moisture access holes in the tuff 

underlying water perched in the alluvium 1n lower Mortandad Canyon had 
moisture contents of the tuff as much as 45 percent by volume but the 

rock yielded no free water. The welded and nonwelded tuff 1n the canyon 
are transmitting water (high moisture content) downward by gravity into 

the tuff by unsaturated flow. There is some lateral movement by capil
larity. 

The water 1n the tuff moves as unsaturated flow. The majority of the 

pores are of capillary size. The energy relationship with moisture 

content of a moderately welded tuff was determined by Abrahams (Fig. 

1). The saturated moisture content of the tuff was about 41 percent by 

volume. When moisture contents are below 4 percent there 1s no movement 

of water; from 4 to 8 percent moisture is redistributed by diffusion; 

from 8 to 23 percent distribution is by gravity and capillarity, and 

above 23 percent the movement is by drainage from gravity. 

A study of the movement of water through the tuff was made at Mesita del 

Suey by adding water to an infiltration pit. The amount of water added 

was equivalent to 110 years of precipitation on the Pajarito Plateau. 

The movement of water from an infiltration pit was monitored by a series 
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of moisture access tubes set tn the tuff and a neutron-scattering 
moisture probe and scaler. The average infiltration rate from a 1m2 pit 
under a constant head .of 23 em of water averaged about 0.34 m/day for a 
period of about 160 days. The wetted front moving into the tuff was 
sharpest during the first part of the test. After about 2 months of 
infiltration moisture had moved downward more than 4.5 m; moisture 
content ranged as follows: 35 percent by volume at 0.6 m below the pit, 
30 percent at 0.9 m, 25 percent at 4 m, and 20 percent at 4.6 m. 

IV. Hydrologic Effects of Welding 

The uppermost ash flow at Frijoles Mesa exhibits zonal variations of 
welding in a single cooling unit which causes vertical changes in 
porosity. The moderately welded flow is about 24 m thick near the 
center of the mesa. The greatest porosities are in the upper and basal 
parts of the flow. Lesser porosities (zone of denser welding) are in 
the lower one-third of the flow, and pore size decreases with increased 
depth. The following table presents the hydrologic characteristics at 
different intervals in a single ash flow tuff. 

Height 
above base 
of flow 

(m) 

17.9 

14.3 

14.3 

12.2 

8.8 

6.7 

6.1 

5.8 

3.6 

0.3 

0.3 

Hydrologic Characteristics of an Ash-Flow Tuff at 
Frijoles Mesa 

Specific Specific 
Porosity yield retention 
(percent) (percent) (percent) 

54 35 19 

so 34 16 

54 38 16 

51 34 17 

49 28 21 

41 24 17 

47 27 20 

42 23 19 

38 18 20 

51 33 18 

49 24 25 

Hydrologic 
Conductivity 

(m/day) 

vert. horiz. 

10.082 

0.12 0.12 

0.25 0.21 

0.16 0.16 

0.041 

0.004 0.082 

0.082 0.082 

0.041 0.033 

0.037 0.041 

0.041 

0.037 0.082 

Pore Size 
distribution 
(percent of 
porosity) 

>.01 mm <.01 mm 

39 61 

26 74 

20 80 

20 80 

15 85 

17 83 

20 80 
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A decrease in porosity 1n an ash flow tuff results in a decrease 1n 
specific yield and as the specific yield decreases, the specific 
retention increases proportionately (Fig. 2). The hydrologic conduc
tivity is related to pore size and pore-size distribution rather than 
porosity. The permeability of the tuff matrix decreases at increased 
depth with a general decrease in the percentage of pore sizes greater 
than 0.1 mm. 

Variations in vertical and horizontal permeability in the lower one 
third of the flow may be due to movement and compaction of the ash flow 
as it cooled. Movement of flow as it cools could result in elongation 
of the pores in a horizontal plane, and the greatest permeability 
probably is in this direction. Three of the five horizontal hydrologic 
conductivities in the lower one third of the flow are greater than the 
vertical conductivities; however, the conductivity measurements were 
taken in random directions and no attempt was made at orientation to the 
probable direction of movement of the flow. 

V. Hydrologic Effects of Joints and Contacts 
Joints and the fractures 1n the tuff are capable of transmitting 
fluid. The interconnection of the joint system is an important aspect 
of the hydrologic regime. 

Joints in moderately welded to welded tuff of the Tshirege Member range 
from closed to open. Locally the amount of opening is as much a S em; 
however, the majority of joints are open less than 1 em. All joints 
terminating at the base of the soil zone, which covers the surfaces of 
the mesas, are filled with a light-brown clay. The depth of clay fill
ing varies from 0.9 to 1.2 m below the soil zone at Mesita del Suey and 
Frijoles Mesa. The joint openings are plated with clay to depths of 
21 m at Frijoles Mesa. Some of the joints are filled or plated with a 
light-gray clay. The light-gray clay is derived from weathering of the 
tuff and is composed of minerals leached from the tuff by water. This 
clay was precipitated along the joint openings prior to the development 
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of the soil zone. The joints are interconnected and master joints 
transect one or more flows. Joints are more numerous and open in ash 
flows of moderately welded to welded tuffs than in nonwelded tuff. 

Joints in the moderately welded to welded tuffs will transmit depending 
upon availability of large volumes of water and the amount of opening 
and the degree of interconnection between different joint systems. More 
than 15,000 m3 of drilling fluid was lost while drilling 300 m of 
Bandelier Tuff at Frijoles Mesa. Most of the loss was in the upper 
150 m in the Tshirege Member which her.e consist of moderately welded to 
welded tuff in which open joints are numerous. During grouting of a 
casing 1n a large diameter hole at Frijoles Mesa (a 76 em dia., 15.2 m 
depth casing filled with water to prevent collapse), the bottom seal 1n 
the casing ruptured and the water from within the casing drained into 
the formation within 3 hours. The number and orientation of joints in 
the hole were determined·before the casing was installed. A joint near 
the bottom was open 1 to 3 em for about 1.2 m. The 6.9 m3 of water 
moved into the joint and downward into the joint systems of the under
lying flow. Observation of another large-diameter hole 15.2 deep and 
located 7.6 m to the north failed to disclose a trace of the water. 

The experiment at Mesita del Buey indicated that water from the infil
tration pit (42 m3 of water equivalent of 110 years of precipitation on 
the Pajarito Plateau) moved downward through a moderately welded tuff 
into a pumice·zone which is more porous and permeable. ~ovement in the 
pum1ceous zone was lateral. Infiltration into a moderately welded tuff 
underlying the pumice zone was from near the center of the saturated 
area in the pumiceous lense. The moisture content of the upper 
moderately welded tuff was much lower than the underlying pumiceous 
zone, which indicates that specific retention of the pumice zone is 
greater. 

Vertical infiltration through the Tshirege Member would be affected by 
zonal variations of welding as well as by horizontal contacts between 
flows. 
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Vertical changes in hydrologic conductivity caused by contacts between 
flows tend to perch infiltrating water. In the stream channel tn 
Mortandad Canyon, water is returned to the surface from underflow tn the 
alluvium and in a moderately welded tuff at the contact with a nonwelded 
tuff. 

Industrial wastes discharged into surface water tn Acid Canyon move into 
the joints and tuff of the Tshirege Member, are perched on the top of 
the Otowi Member, and then move laterally along the contact into a seep 
area at the junction of Acid and Pueblo Canyons. 

Results of an infiltration experiment tn the soil near TA-50 indicated 
that precipitation that is not removed by surface drainage infiltrates 
into the soil on the mesas of the Pajarito Plateau; however, the down
ward movement of this water is impeded or stopped by the dense transi
tion zone between the soil and tuff and the water 1s returned to the 
atmosphere by evapotranspiration. During this experiment, the amount of 
water added to the soil was equivalent to SO years of precipitation on 
the Pajarito Plateau. 
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APPENDIX F-1 
MAPS FROM "TA-3 TRAFFIC STUDY" 

DEPICTING VEHICULAR COUNT MOVEMENTS AT VARIOUS INTERSECTIONS 



!RAFF!C ENGINEERING DEPARTMENT 
OF LOS ALAMOS COUNTY 

Vehicular traffic count movements at the intersection of the White Rock Wye. Eveni~~ 

Indicate North 
by arrow 

Date of Survey:.· 4/13/83 
!aken for 1 hours 
from: 4:30 to 5: 30 pm 
Day of Week Wednesdav 
Weather: Cloudy 
Road surface: cry Survey taken b_y_: __________ __ 

Holcomb & Haas 



TRAFFIC ENGINEERING DEPARTMENT 
OF LOS ALAMOS COUNTY 

Vehicular traffic count movements at the intersection of the White Rock Wye. 

Indicate North 
by arrow 

Date of Survey: 5/9/83 
Taken for 1 hours 
from: 7:00 to 8:00 
Day of Week Monday 

--=~_;.~----Weather: Clear 
Road surf ace: . _ _.-d-.,r.-.Y ___ _ 
Survey taken by: 

Holcomb & Haas 



TRAFFIC ENG!NF.ERING DEPARTMENT 
OF LOS ALAMOS COUNTY 

Vchicu lnr traff lc ct~unt movements at the intersec.tion of the White Rock W,E. 

Indicate North 
by arrow 

Date of Survey: 5/6/83 
Taken for 1 ~~h~ou_r_s ____ _ 
from: 4:30 to' 5:30 pm 
Day of Week Fr1 day 
Weather: C1 ear 

.~~~~------------Road surface: __ d_r.y ________ __ 
Survey taken by: 

Holcomb & Haas 
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APPENDIX G 

DESCRIPTION OF HAZARDOUS WASTES 

EPA Hazardous Estimated Annual Quan- Process /Disposal Waste Type for 
Waste Number titl of Waste (lb) Codes (I) Se&re&ation (2) Waste Materials (3) 

POOl 2so< 4> SOl 0 Warfarin (H) 

P002 2so<4> SOl 0 1-Acetyl-2-thiourea (H) 

P003 2so<4> SOl 0 Acrolein (H) 

P004 2so<4> SOl 0 Aldrin (H) 

POOS 2so<4> SOl 0 Allyl alcohol (H) 

P006 2so< 4> SOl, T04 R Aluminum phosphide (H) 

P007 2so< 4> SOl 0 Muscimol (H) 

P008 2so< 4> SOl 0 4-Aminopyridine (H) 
P009 2so< 4> SOl, T04 R Ammonium picrate (R) 
POlO 2so< 4> SOl M Arsenic acid (H) 

POll 2so< 4> SOl M Arsenic pentoxide (H) 
P012 2so<4> SOl M Arsenic trioxide (H) 
P013 2so<4> SOl, TO! M Barium cyanide (H) 
P014 2so<4> SOl 0 Benzenethiol (H) 
POlS 6000 SOl M Beryllium dust (H) 
P016 2so<4> SOl 0 Bis(chloromethyl) ether (H) 
P017 2so< 4> SOl 0 Bromoacetone (H) 
POlS 25o< 4> SOl 0 Brucine (H) 
P020 25o(4) SOl 0 Dinoseb (H) 
P021 2so<4 > SOl, TOl M Calcium cyanide (H) 
P022 2so<4> SOl, T04 0 Carbon bisulfide (H) 
P023 2so<4> SOl 0 Chloroacetaldehyde (H) 
P024 25o<4> SOl 0 p-Chloroaniline (H) 
P026 25o<4> SOl 0 1-(o-Chlorophenyl) thiourea (H) 
P027 25o< 4> SOl 0 3-Chloropropionitrile (H) 
P028 2so<4> SOl 0 Chloromethylbenzene (H) 
P029 250< 4> SOl, TOl M Copper cyanide (H) 
P030 2so<4> SOl, TOl M Cyanide salts (H) 
P031 25o< 4> SOl, T04 M Cyanogen (H) 
P033 2so<4> SOl, T04 M Cyanogen chloride (H) 
P034 2so< 4> SOl 0 2-Gyclohexyl-4,6-dinitrophenol (H) 
P036 2so<4> SOl 0 Dichlorophenylarsine (H) 
i>o37 25o< 4> SOl 0 Dieldrin (H) 
P038 250( 4) SOl 0 Diet.hylarsine (H) 
P039 25o<4> SOl 0 Disulfoton (H) 
P040 2so< 4> SOl 0 Thionazin (H) 

P041 25o< 4> SOl 0 Paraoxon (H) 
P042 zso<4 > SOl 0 Epinephrine (H) 
P043 25o<4> SOl A Isoflurophate (H) 
P044 Z5o< 4> SOl 0 Dimethoate (H) 
P045 2so< 4> SOl 0 Thiofanox (H) 

P046 zso< 4> SOl 0 Phentermine (H) 
P047 25o< 4> SOl 0 Dinitrocresol (H) 
P048 2 so<4 > SOl 0 2,4-Dinitrophenol (H) 
P049• 2so< 4> SOl 0 2 ,4-Dithiobiuret (H) 

P0 50 2so<4> SOl 0 Endosulfan (H) 

P0 51 25o(4) SOl 0 Endrin (H) 
P0 54 250<4> SOl, TOl, T04 0 Ethylenimine (H) 
P0 56 25o< 4> SOl, T04 G Fluorine (H) 
P0 57 250< 4> SOl 0 Fluoroacetamide (H) 

P0 58 25o< 4> SOl 0 Fluoroacetic acid, sodium salt (H) 

P0 59 2so< 4> SOl 0 Heptachlor (H) 
P060 2so< 4> SOl 0 Hexachlorohexahydro-exo, (H) 

exo-dimethanonaphthalene 

' 



EPA Hazardous 
Waste Number 

P062 

P063 

P064 

P065 

P066 

P067 

P068 

P069 

P070 

P07l 

P072 

P073 

P074 

P075 

P076 

P077 

P078 

P08l 

P082 

P084 

P085 

P087 

P088 

P089 

P092 

P093 

P094 

P095 

P096 

P097 

P098 

P099 

PlOl 

Pl02 

Pl03 

Pl04 

PlOS 

Pl06 

Pl07 

Pl08 

Pl09 

PllO 

Pill 

Pll2 

Pll3 

'1'114 

PUS 

Pll6 

Pll8 

Pll9 

Pl20 

Pl21 

Pl22 

Pl23 

DESCRIPTION OF HAZARDOUS WASTES (Continued) 

Estimated Annual Quan
tity of Waste (lb) 

2so< 4> 

2so<4> 

2so< 4> 

2so<4> 

2so< 4> 

2so< 4> 
2so< 4> 

2so< 4> 

2so< 4> 

250( 4) 

25o< 4> 

2so<4> 

2so<4> 

25o< 4> 

25o< 4> 

2so< 4> 

25o< 4> 

2so< 4> 

25o< 4> 

250( 4) 

2so< 4> 

2so<4> 

2so<4> 

250( 4) 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

250( 4) 

2so< 4> 

2so< 4 > 

2so< 4> 

250( 4) 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4 > 

25o< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

250< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

2so< 4> 

2so<4> 

250< 4> 

2so< 4> 

Process/Disposal 
Codes (1) 

SOl 

SOl, T04 

SOl, T04 

SOl, T04 

SOl 

so 1 

SOl 

SOl, T04 

SOl 

SOl, T04 

SOl 

SOl, TO!, T04 

SOl, TOl 

SOl 

SO 1 , TO 1 , T04 

SOl, T04 

SOl, TOl 

SOl, T04 

SOl 

SOl 

SOl 

SOl 

SOl 

SOl 

SOl 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T04 

SOl, T03 

SOl, TO! 

SOl, TO! 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, TO! 

SOl 

SOl, TO! 

SOl, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03, T04 

SOl 

SOl 

SOl 

SOl 

SOl, T03 

SOl 

SOl 

SOl, TO! 

SOL, T04 

SOl, T03 

Waste Type for 
Segregation (2) 

A 

CN 

A 

R 

0 

0 

0 

CN 

0 

0 

0 

M 

CN 

0 

G 

0 

G 

R 

0 

0 

0 

M 

0 

0 

M 

0 

0 

0 

G 

0 

CN 

CN 

CN 

0 

M 

CN 

0 

CN 

s 
0 

0 

0 

0 

R 

M 

M 

M 

0 

0 

A 

M 

CN 

R 

0 

Waste Materials (3) 

Tetraphosphoric acid, hexaethyl ester (H) 

Hydrogen cyanide (H) 

Isocyanic acid, methyl ester (H) 

Mercury fulminate (R, T) 

Methomyl (H) 

1,2-Propylenimine (H) 

Methylhydrazine (H) 

2-Methyllactonitrile (H) 

Aldicarb (H) 

Methyl parathion (H) 

2-Naphthylthiourea (H) 

Nickel tetracarbonyl (H) 

Nickel cyanide (H) 

Nicotine and salts (H) 

Nitric oxide (H) 

p-Nitroaniline (H) 

Nitrogen dioxide (H) 

Nitroglycerine (R) 

Dimethylnitrosamine (H) 

N-Nitrosomethylvinylamine (H) 

Schradan (H) 

Osmium tetroxide (H) 

Endothall (H) 

Parathion (H) 

Phenyulmecuric acetate (H) 

N-Phenylthiourea (H) 

Phorate (H) 

Phosgene (H) 

Phosphine (H) 

Famphur (H) 

Potassium cyanide (H) 

Potassium silver cyanide (H) 

Acrylonitrile (H) 

Propargyl alcohol (H) 

Selenourea (H) 

Silver cyanide (H) 

Sodium azide (H) 

Sodium cyanide (H) 

Strontium sulfide (H) 

Strychnidin-10-one, and salts (H) 

Sulfotepp (H) 

Tetraethyl lead (H) 

Tetraethyl pyrophosphate(H) 

Tetranitromethane (R) 

!hallie oxide (H) 

Thallium selenite (H) 

Thallium sulfate (H) 

Thiosemicarbazide (H) 

Trichloromethanethiol (H) 

Vanadic acid, ammonium salt (H) 

Vanadium pentoxide (H) 

Zinc cyanide (H) 

Zinc phosphide (R, T) 

Toxaphene (H) 

N0\1. •i ':1 4 ~ ... :: :~, 

I '-



EPA Hazardous 
Waste Number 

I 

UOOl 

U002 

U003 

U004 

U005 

U006 

U007 

U008 

U009 

UOIO 

UOll 

U012 

U014 

U015 

U016 

U017 

U018 

U019 

U020 

U021 

U022 

U023 

U024 

U025 

U026 

U027 

U028 

U029 

U030 

U031 

U032 

U033 

U034 

U035 

U036 

U037 

U038 

U039 

U041 

U042 

U043 

U044 

U045 

U046 

U047 

U048 

U049 

uoso 

U051 

U052 

U053 

U055 

U056 

DESCRIPTION OF HAZARDOUS WASTES (Continued) 

Estimated Annual Quan
tity of Waste (lb) 

250( 4) 

1000 

2so< 4> 

Z5o< 4> 

z5o< 4> 
z5o< 4> 
25o< 4> 
z5o< 4> 
250< 4> 
Z5o< 4> 

2soC4) 

250(4) 

zso< 4> 
z5o< 4> 

z5o< 4> 

25o<4> 
25o<4> 

z5o< 4> 

250< 4> 

250(4) 

z5o< 4> 
250( 4) 

2so< 4> 

z5o< 4> 

25o< 4> 

z5oC4) 

2so< 4> 
250( 4) 

z5o< 4> 
2so< 4> 

250( 4) 

25o<4> 
z5o< 4> 
250(4) 

zso< 4> 
250( 4) 

2so< 4> 
zso<4> 
250< 4> 
250( 4) 

2soC4l 

1000 

250< 4> 

2so<4> 
250< 4> 
z5o<4> 
25o< 4> 
250( 4) 

25o< 4> 

25o< 4> 
25o< 4> 
25o(4) 

250( 4) 

Process/Disposal 
Codes (1) 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl 

SOl, T04 

SOl, T03 

SOl, T03, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl 

SOl, T03, T04 

SOl, T03 

SOl, T03 

SOl, T03, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, TO! 

SOl, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03, T04 

SOl, T04 

SOl, T03 

SOl, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

Waste Type for 
Segregation (2) Waste Materials (3) 

0 Acetaldehyde (I) 

0 Acetone (I) 

0 Acetonitrile (I, T) 

0 Acetophenone (T) 

0 2-Acetylaminofluorene (T) 

R Acetyl chloride (C, R, T) 

0 Acrylamide (T) 

A Acrylic acid (I) 

0 Acrylonitrile (T) 

0 Mytomycin-C (T) 

0 Amitrole (T) 

0 Aniline (I, T) . 

0 Auramine (T) 

0 Azaserine (T) 

0 3,4-Benzacridine (T) 

0 Benzal chloride (T) 

0 1,2-Benzanthracene (T) 

0 Benzene (I, T) 

R Benzenesulfonyl chloride ( C, R) 

Benzidine (T) 

3,4-Benzopyrene (T) 

Benzotrichloride (C, R, T) 

Bis(2-chloroethoxy) methane (T) 

Dichloroethyl ether (T) 

Chlornaphazine (T) 

2,2 Oxybis-2-chloropropane (T) 

Bis(2-ethylhexyl) phthalate (T) 

Methyl bromide (T) 

4-Bromophenyl phenyl ether (T) 

n-Butyl alcohol (I) 

Calcium chromate (T) 

Carbon oxyfluoride (R, T) 

Chloral (T) 

Chlorambucil (T) 

Chlordane (T) 

Chlorobenzene (T) 

Chlorobenzilate (T) 

4-chloro-m-cresol (T) 

Epichlorohydrin (T) 

Chloroethyl vinyl ether (T) 

Chloroethene (T) 

Chloroform (T) 

Methyl chloride (I, T) 

Chloromethoxymethane (T) 

-Chloronaphthalene (T) 

0 

0 

R 

0 

0 

0 

0 

0 

G 

0 

0 

M 

G 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o-Chlorophenol (T) 

4-Chloro-o-toluidine, hydrochloride (T) 

Chrysene (T) 

Creosote (T) 

Cresols (T) 

Crotonaldehyde (T) 

Cumene (I) 

Cyclohexane (I) 

' ... , 



EPA Hazardous 
Waste Number 

U057 

U058 

U059 

U060 

U061 

U062 

U063 

U064 

U066 

U067 

U068 

U069 

U070 

U071 

U072 

U073 

U074 

U075 

U076 

U077 

U078 

U079 

U080 

U081 

U082 

U083 

U084 

U085 

U086 

U087 

U088 

U089 

U090 

U091 

U092 

U093 

U094 

U095 

U096 

U097 

U098 

U099 

UlOl 

Ul02 

Ul03 

Ul05 
I 

Ul06 

Ul07 

Ul08 

Ul09 

UllO 

Ulll 

Ull2 

DESCRIPTION OF HAZARDOUS WASTES (Continued) 

Estimated Annual Quan
tity of Waste (lb) 

250( 4) 

250( 4) 

250< 4> 
250( 4) 

250< 4> 
25o< 4> 

250( 4) 

250( 4) 

250< 4> 
250< 4> 
250< 4> 

250< 4> 
250( 4) 

250< 4> 

250( 4) 

250( 4) 

250< 4> 

250( 4) 

250( 4) 

250( 4 ) 

250< 4> 
250(4) 

3000 

25o< 4> 
250< 4> 
250< 4> 

250< 4> 
250( 4) 

250< 4> 
250( 4) 

250< 4> 

250( 4) 

250( 4) 

250< 4> 

250( 4) 

250<4) 

250( 4) 

250(4) 

250< 4> 
250<4> 

250< 4> 
250< 4> 
250< 4> 
250(4) 

250( 4) 

250( 4) 

250( 4) 

250< 4 > 
250( 4) 

250< 4> 

250( 4) 

25o(4) 

250( 4) 

Process/Disposal 
Codes (1) 

SOl, T03 

SOl, T03 

SOl, TOJ 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SO 1, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, TOJ 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, TOJ 

SOl, T03 

SOl, T03, T04 

Waste Type for 
Segregation (2) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Waste Materials (3) 

Cyclohexanone (I) 

Cyclophosphamide (T) 

Daunomycin (T) 

ODD (T) 

DDT (T) 

Diallate (T) 

Dibenzanthracene (T) 

Dibenzopyrene (T) 

1,2-Dibromo-3-chloropropane (T) 

Ethylene dibromide (T) 

Methylene bromide (T) 

Dibutyl phthalate (T) 

a-Dichlorobenzene (T) 

m-Dichlorobenzene (T) 

p-Dichlorobenzene (T) 

3,3-Dichlorobenzidine (T) 

1,4-Dichloro-2-butene (T, I) 

Dichlorodifluoromethane (T) 

1,1-Dichloroethane (T) 

Ethylene dichloride (T) 

1,1-Dichloroethylene (T) 

1,2-Dichloroethylene (T) 

Dichloromethane (T) 

2,4-Dichlor~phenol (T) 

2,6-Dichlorophenol (T) 

1,2-Dichloropropane (T) 

1,3-Dichloropropene (T) 

1,2:3,4-Diepoxybutane (I, T) 

N,N-Oiethylhydrazine (T) 

O,D-Diethyl-s-methyl-dithiophosphate (T) 

Diethyl phthalate (T) 

Diethylstilbestrol (T) 

Dihydrosafrole (T) 

3,3-Dimethoxybenzidine (T) 

Dimethylamine (I) 

Dimethylaminoazobenzene (T) 

7,12-Dimethylbenzanthracene (T) 

3,3-Dimethylbenzidine (T) 

- -Dimethylbenzylhydroperoxide (R) 

Dimethylcarbamoyl chloride (T) 

1,1-Dimethylhydrazine (T) 

1,2-Dimethylhydrazine (T) 

2,4-Dimethylphenol (T) 

Dimethyl phthalate (T) 

Dimethyl sulfate (T) 

2,4-Dinitrotoluene (T) 

2,6-Dinitrotoluene (T) 

Di-n-octyl phthalate (T) 

1,4-Dioxane (T) 

1,2-Diphenylhydrazine (T) 

Dipropylamine (I) 

Di-n-propylnitrosamine (T) 

Ethyl acetate (I) 



EPA Hazardous 
Waste Number 

Ull3 

Ul14 

Ul15 

Ul16 

Ul17 

Ul18 

Ull9 

Ul20 

Ul21 

Ul22 

Ul23 

Ul24 

Ul25 

Ul26 

Ul27 

Ul28 

Ul29 

Ul30 

Ul31 

Ul32 

Ul33 

Ul34 

Ul35 

Ul36 

Ul37 

Ul38 

Ul39 

Ul40 

Ul41 

Ul42 

Ul43 

Ul44 

Ul45 

Ul46 

Ul47 

Ul48 

Ul49 

Ul50 

Ul51 

Ul52 

Ul53 

Ul54 

Ul55 

Ul56 

Ul57 
I 

Ul58 

Ul59 

Ul60 

Ul61 

Ul62 

Ul63 

Ul64 

DESCRIPTION OF HAZARDOUS WASTES (Continued) 

Estimated Annual Quan
tity of Waste (lb) 

250< 4> 

25o< 4> 
250< 4> 
250<4> 
250< 4> 

250< 4> 
250< 4> 

25o< 4> 
250( 4) 

25oC 4 > 
250( 4) 

250( 4) 

250< 4> 
250( 4) 

250< 4> 
250( 4) 

250( 4) 

250( 4) 

250( 4) 

25o<4> 

250< 4> 
250<4> 
250< 4> 
250( 4) 

250( 4) 

250( 4) 

250( 4) 

250< 4> 

250( 4) 

250< 4> 
250( 4) 

250( 4) 

250< 4> 

25o<4> 
250( 4) 

25o< 4> 

250( 4) 

250(4) 

250( 4) 

250( 4) 

250 ( 4> 
250< 4> 

250< 4> 
250< 4> 

1000 
250( 4) 

1000 

250< 4> 
250< 4> 

250< 4 > 
250< 4> 
250( 4) 

Process/Disposal 
Codes (l) 

SOl, T03, T04 

SOl, T03 

SOl, T03, T04 

SOl, T03 

SOl, T03, T04 

SOl, T03, T04 

SOl, T03 

SOl, T03 

SOl 

SOl, T03 

SOl 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03, T04 

SOl, TO!, T04, 

SOl, T04 

SOl 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl 

SOl 

SOl 

SOl, T03 

SOl, TO) 

SOl, T03 

SOl, T03 

SOl, T03 

SOl 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SO 1, T03 

Waste Type for 
Segregation ( 2) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R 

G 

G 

A 

0 

0 

0 

0 

0 

0 

0 

M 

M 

M 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

R 

0 

0 

0 

0 

Waste Materials (3) 

Ethyl acrylate (I) 

1,2 Ethanediylbiscarbamodithioc acid (T) 
Ethylene oxide (I, T) 

Ethylene thiourea (T) 

Ethyl ether (I) 

Ethyl methacrylate (T) 

Ethyl methanesulfonate (T) 

Benzo(j,k)fluorene (T) 

Trichlorofluoromethane (T) 
Formaldehyde (T) 

Formic acid (C, T) 

Furan (I) 

Furfural (I) 

Glycidylaldehyde (T) 

Hexachlorobenzene (T) 

Hexachlorobutadiene (T) 

Hexachlorocyclohexane (T) 

Hexachloropentadiene (T) 

Hexachloroethane (T) 

Hexachlorophene (T) 

Hydrazine (R, T) 

Hydrogen fluoride (C, T) 

Hydrogen sulfide (T) 

Cacodylic acid (T) 

Indeno (1,2,3) pyrene (T) 

Methyl iodide (T) 

Iron dextran (T) 

Isobutyl alcohol (I, T) 

Isosafrole (T) 

Kepone (T) 

Lasiocarpine (T) 

Lead acetate (T) 

Lead phosphate (T) 

Lead subacetate (T) 

Maleic anhydride (T) 

Maleic hydrazide (T) 

Malononitrile (T) 

Melphalan (T) 

Mercury (T) 

Methacrylonitrile (I, T) 

Methanethiol (I, T) 
Methanol (I) 

Methapyrilene (T) 

Methyl chlorocarbonate (1, T) 

3-Methylcholanthrene (T) 

4,4-Methylenebis[Z-chloroaniline] (T) 

Methyl ethyl ketone (I, T) 

Methyl ethyl ketone peroxide (R, T) 
Methyl isobutyl ketone (I) 

Methyl methacrylate (I, T) 

N-Methyl-N-nitro-nitrosoguanidine (T) 
Methylthiouracil (T) 



EPA Hazardous 
lo/aste Number 

Ul65 

Ul66 

Ul67 

Ul68 

Ul69 

Ul70 

Ul71 

Ul72 

Ul73 

Ul74 

Ul76 

Ul77 

Ul78 

Ul79 

Ul80 

Ul8l 

Ul82 

Ul83 

Ul84 

Ul85 

Ul86 

Ul87 

Ul88 

Ul89 

Ul90 

Ul9l 

Ul92 

Ul93 

Ul94 

Ul96 

Ul97 

U200 

U20l 

U202 

U203 

U204 

U205 

U206 

U207 

U208 

U209 

U210 

U211 

U212 

U213 
I 

U214 

U215 

U216 

U217 

U218 

U219 

U220 

DESCRIPTION OF HAZARDOUS WASTES (Continued) 

Estimated Annual Quan
tity of Waste (lb) 

250 ( 4> 
250(4 ) 

250< 4> 
25o< 4 > 

250( 4 ) 

250( 4 ) 

25o< 4 > 

25o< 4 > 

250 ( 4> 
250( 4 ) 

250< 4> 
250( 4 ) 

z5o< 4> 
250( 4 ) 

250< 4 > 

250( 4 ) 

250 <4> 
25o< 4 > 

250( 4) 

25o< 4 ) 

25oC 4 l 
25oC 4 l 

25o< 4 l 
25oC 4 l 

250< 4> 
25oC 4 l 

250< 4 > 

250( 4 ) 

250( 4 ) 

250( 4 ) 

250( 4 ) 

250( 4 ) 

250( 4 ) 

25o< 4 > 

250( 4 ) 

25oC 4 l 

25o< 4 l 

25o< 4 l 

250< 4l 

25o< 4 > 
250< 4> 
5oo< 4 > 

25oC 4 l 

25oC 4 l 

25o< 4l 
250( 4 ) 

25o< 4> 
25oC 4 l 
250( 4) 

250( 4) 

25o< 4> 
1000 

Process/Disposal 
Codes (1) 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SO 1, T03 

SOl, T03 

SOl, T03 

SOL, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SO 1, T03, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl 

SO 1, T04 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOl, T03 

SOL, T03 

SOl, T03 

SO 1, TO 3, T04 

SOl, T03 

SOl 

SOl 

SOl, T04 

SO 1, T03 

SOl 

SOl, T03 

Waste Type for 
Segregation (2) Waste Materials (3) 

0 Naphthalene (T) 

0 1,4-Naphthalenedione (T) 

0 1-Naphthylamine (T) 

0 2-Naphthylamine (T) 

0 Nitrobenzene (I, T) 

0 p-Nitrophenol (T) 

0 2-Nitropropane (I) 

0 N-Nitrosodi-n-butylamine (T) 

0 N-Nitrosodiethanolamine (T) 

0 N-Nitrosodiethylamine (T) 

0 N-Nitroso-N-ethylurea (T) 

0 N-Nitroso-N-methylurea (T) 

0 N-Nitroso-N-methylurethane (T) 

0 N-Nitrosopiperidine (T) 

0 N-Nitrosopyrrolidine (T) 

0 2-Methyl-5-nitrobenzenamine (T) 

0 Paraldehyde (T) 

0 Pentachlorobenzene (T) 

0 Pentachloroethane (T) 

0 Pentachloronitrobenzene (T) 

0 1,3-Pentadiene (I) 

0 Phenacetin (T) 

0 Phenol (T) 

R Phosphorous sulfide ( R) 

0 Phthalic anhydride (T) 

0 2-Picoline (T) 

0 Pronamide (T) 

0 l, 3-Propane sulfone (T) 

0 n-Propylamine (I, T) 

0 Pyridine (T) 

0 p-Benzoquinone ( T) 

0 Reserpine (T) 

0 Resorcinol (T) 

0 Saccharin and salts (T) 

0 · Safrole (T) 

M Selenious acid (T) 

R Selenium disulfide ( R, T) 

0 Streptozotocin (T) 

0 1,2,4,5-Tetrachlorobenzne (T) 

0 1,1,1,2-Tetrachloroethane (T) 

0 1,1,2,2-Tetrachloroethane (T) 

0 Tetrachloroethylene (T) 

0 Carbon tetrachloride (T) 

0 2,3,4,6-Tetrachlorophenol (T) 

0 Tetrahydrofuran (I) 

M Thallium acetate (T) 

M Thallium carbonate (T) 

M Thallium chloride (T) 

M Thallium nitrate (T) 

0 Thioacetamide (T) 

0 Thiourea (T) 

0 Toluene (T) 

NO\/. i ::J iQ~G 



DESCRIPTION OF HAZARDOUS WASTES (Continued) 

EPA Hazardous Estimated Annual Quan- Process/Disposal Waste Type for 
Waste Number titl of Waste (lb) Codes ~1) Se&re~:~ation (2) Waste Materials (3) 

U221 25o< 4) SOl, T03 0 Toluenediamine (T) 

U222 25o< 4) SOl, T03 0 a-Toluidine hydrochloride (T) 

U223 1000 SOl, T03 R Toluene diisocyanate (R, T) 

U225 250( 4) SOl, T03 0 Bromoform (T) 

U226 1500 SOl, T03 0 1,1,1-Trichloroethane (T) 

U227 250( 4) SOl, T03 0 1,1,2-Trtchlorethane (T) 

U228 2000 SOl, T03 0 Trichloroethylene (T) 
U230 25o< 4) SOl, T03 0 2,4,5-Trichlorophenol (T) 
U231 250( 4) SOl, T03 0 2,4,6-Trichlorophenol (T) 
U232 250( 4) SOL, T03 0 2,4,5-TrichlorophenoKyacetic acid (T) 
U233 zso< 4> SOl, T03 0 Silvex (T) 
U234 z5o< 4 > SOl, T04 R syn-Trinitrobenzene (R, T) 
U235 25o< 4) SOl, T03 0 Iris (2,3-dibromopropyl) 
U236 250( 4) SOl, T03 0 Trypan blue (T) 
U237 250 ( 4) SOl, T03 0 Uracil mustard (T) 
U238 250(4) SOl, T03 0 Ethyl carbamate (T) 
U239 1000 SOL, T03 0 Xylene (I) 

U240 25o< 4> SOl, T03 0 2,4-D, salts and esters 
U242 250( 4) SOl, T03 0 Pentachlorophenol (T) 
U243 z5o< 4 > SOl, T03 0 Hexachloropropene (T) 
U244 250( 4) SOl, T03 0 Thiram (T) 
U246 z5o< 4) so 1 M Bromine cyanide (T) 
U247 z5o<4l SOl, T03 0 Methoxychlor (T) 

(Llsot -Temporary Storage; TO! -Tank Treatment; T03 - Incineration; T04 - Thermal Treatment 

(2)o - Organic Solvent Waste; R- Reactive Metals and Compounds; M -Non-reactive Metals, Salts and 
Compounds; A- Acids; CN- Cyanide Waste; G- Gases 

(])Potential hazardous property of a waste material cited is indicated as follows: (T) toxic; 
(I) ignitable; (R) reactive; (C) corrosive; (H) acutely hazardous 

(4)waste is generated in lab pack quantities only. 

phosphate 

(T) 

NO\/. \ 
,....., o41f'·D~ 
~ ·~.vv'l.oll' 

(T) 



APPENDIX H 
SAMPLE WASTE DISPOSAL RECORDS 



I, 
II 

( t '~ II\ .. I • • ' t' ) .. IJ L( Jt., .:/ \ ~· dl111 1r~ I), .• 

Los Alamos NatiOtl< tl L tbor< tlor y 
LosAI<mlOs.New Mextco 87545 
R114ueated by 

Location: Tech Area, buoltliny, <uea/wony, room number. 

Numbel' of 
Contain•• 

Reviewed lor disposal by 

Other useful inlormatoon 

Volu-of 
Contain•• 

CHEMICAL WASTE DISPOSAL REQUEST 

~Telephone number I Group 

ChemoCill Noame 

-----··~tPfiiiNliiiiiJt'l 10 Jl'\tl-':li.'J A1.,diJIJllll1111loi<V'"'·t\1.,,..1,1·',~,,;i(II/J A-1-l.,l"liiJ'J:JifJ 

I Date 

Solid lSI 
LiquodiL 
Get{~) 

Di•poul form Numberlal 

Th,. 111/omo.Jrwn •s 10 be fi/11:0 m br H / 
personnel. 
~ 

Huoards Removed 

::r: 
I ..-

, 
0 
::0 
3: 
:J: 
I 

....&. 



H-2 FORM H-2 
LOS ALAMOS HAZARDOUS CHEMICAL WASTE 

DISPOSAL RECORD Los Alamos Nattonal Laboratory 
Los Alamos. New Mex1co 87545 

Form Number 

PRIMARY WASTE 
3 4 5 Orig1n Of Waste HSE·7 RCRA 

-
Group TA Bldg. I Wing Room Code Code 

-
I I I I I I I I I I I ! I I I I I I I 

8 Ware 0-iPtion 

9 10 
~ .. a"· Numbers Of Wane PactcacJ" Gro• • allan 
M•Meter3 

Plastic I ~rd F • Feetl 
Board Drums Wooden CratiS Volume 

Bags BoxiS No. Gal. No. l Volume · ft. 3 = a 
:::l 

I I I I I I I I I ! • I I e 

12 13 DisPO•I/Treetment 140isPO•I Treatment Code~sl 
Performed Bv Code 

I I I I I I I I t I I I : I I I I I 
16 DisPO•I Loc.t10n 
TA : Shaft -~ Pit Post~sl Laver Pond 

I i I I I - HSE · 7 Repr .. ntativetsl 
I I ! I I I I 

SECONDARY WASTE 
17 18 19 20 Waste Dascr•Ption HSE-7 
Code 

RCRA Codl Waste Code 
r--

LL I I I I I I I 
21 22 L • Liter 23 Numbers Of w .... Pldl .... Gro• G • Gallon Gro• M • Meter3 

F • Feet3 
Crume Volume Weight 

= No. Gal. No. Gal. i! 
:::l 

! I I I I I I I I I • I I • 
24 25 C•iiPO•IITo lltment 21o;spoal 27 DiiPOIM Treatment CodeCsl Performed By Code Dete 

MMDD y 
I I I I I I I I I I I I I I I I I I I HSE · 7 R..,._.,tetiweCst 

HS Form Number 10-38 t3/84t 

2 
Date 

MMDDYY 
I I I I I 

6 7 
WASTE Storege 

Code Code 
I 

l 
I I I I 

11 I< •Kilotram 
Groa P •Pound 

T •Ton 

Weight 

= i! 
:::l 

I I • 
15 Dispoal 

Date 
MMDDYY 

I I I I I 

I 

I( • Kilogram 
P • Pound 
T • Ton 

= i! 
:::l 

21 -, 
0...,.1 Loc.tion 

y 
I TA ..,. Pit PottCst Layer! Pond 

I I I I Ill I \ I I 



H-3 
FORM H-3 

CHEMICALS IN LABPACK DRUM 

i 

ANALYSES PERFORMED 
Tested For Original Concentration Final Concentration (Afrer TretumenrJ 

1-



LABORATORY ANALYSES H-4 
FORM H-4 

SAMPLE SUBMITTED BY I DATE: 

)RIGIN OF SAMPLE. (S) 

GENERAL DESCRIPTION 
RANGE OF ACTIVITY 

DATE SAMPLE COLLECTED 
Test/Analysis Result/Cone (Ini~tals) Test/Analysis Result/Cone (Ini~tals) 

' 

;RE!.1ARKS: 
,. 

APPROVED: DATE: Ch~ei Che·m~st Lao Co py 
. ~ ____ H7-LAB~-::...!o3~5~---

LABORATORY ANALYSES 

' ' SAMPLE SUBMITTED BY DATE: 

.ORIGIN OF SAMPLE (S) 

GENERAL DESCRIPTION 
RANGE OF ACTIVITY 

DATE SAMPLE COLLECTED 

Test/Analysis Result/Cone (Ini~!als) Test/Analysis Result/Cone (Ini~ials) 

1--

ld'fiARKS: 

-
APPROVED: DATE: ctuet cn.em~st -riD CODV 



H-5 FORM H-5 

LABORATORY ANALYSES 
SAMPLE SUBMITTED BY: 

DATE: ORIGIN OF SAMPLE(S) 

> DESCRIPTION > z CQ 
z: a:l ::::> 
::::> "' Q 

"' Q Lo.l Lo.l 
Lo.l w CQ Q N 
CQ Q N 9 > 

0 > Lo.l -- -J 
L...l ::: -J 

..... ..... < 
1- ..... c::t: < Lo.l z 
c:z:: Lo.l z: 

1JATE SAMPLED Q % < 
Q % c::t: 

Test/Analysis I Result/Cone Test/Analysis I ReSJJlt/Conc 

' 

l REMARKS: 

H7-LAB-35A APPROVED: DATE:~....,..--__. -C::r.h-.i-e-::-f -::C.-;-h-em-,~. s~t--- Lab Copy 



APPENDIX I 
DETAILED SPECIFICATIONS AND PLANS FOR 

TA-50 BATCH TREATMENT SYSTEM 



APPENDIX I-1 
MANUFACTURER'S INFORMATION ON PROTECTIVE COATINGS, 

PRIMERS, FINISHES AND FLEXIBLE LINERS 
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MODIFICATION S?ECIFICATION NO. 3 
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by 
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I. DESCRIPTION OF WORK 

The work consists of furnishing, installing, and constructing a Batch Waste Treatment Systan, including treatment vessels, heat exchanger, pumps, piping, valves, platforming, floor curbing, partition walls, modifications to existing fJme hood, drum and truck loaaing and unloading stations, power, and instrumentation as indicated on the drawings and in accordance with this Specification. 
II. TECHNICAL PROVISIONS 

Reference is made to Soecifications for Upgrading of Industrial Licuia Waste Treatment Plant, Invitation No. DE-FB32-81AL16099, May 8, 1981, and all Amenaments and Changes, and as follows: 

1.0 GENERAL REQUIREMENTS 

General Requirements shall be in accordance with Division 1 .0, except as f o 11 ows: 

a. Par. 1.2 Work to be Performed by Others. Add as follows: 
3. Demolition and removal of all existing equipment, furnishings, facilities, and servi~es in Room 24 of Bldg. WM-1 at TA-50 as reauirea to interface with the construction. 

b. Par. 1.3.2 Schedule. Delete sec::nd sentence and Par. 1.3.2.1, 1.3.2.2, 1.3.2.3, and 1.3.2.4. Add the followins: The Contractor shall provide, as a minimum, three weeks written notice to the Contracting Officer prior to commencing work within Room 24 of Bldg. WM-1 at 7A-50, to allow for required demolition and removals by the Government. 

c. Par. 4.4 Descriotive Submittal List. Delete all Submittal Package Nos. except 10001, 30101, 90601, 150301, 150302, 151101, and 151102. 
2.0 NOT USED 

3.0 CONCRETE 

3.01 Cast-In-Place Concrete 

Cast-In-Place Concrete shall be in accordance with Subdivision 3.01 • 

4.0 NOT USED 

5.0 METALS 

5.01 Structural Steel and Miscellaneous Metals 

Structural Steel and Miscellaneous Metals shall be in accordance with Subdivision 5.01. 

PARSONS SHEET 0" JOB NUMaEA OOCUMINT NO. REV 
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6.0 NOT USED 

7.0 

8.0 

NOT USED 

DOORS AND WINDOWS 

8.01 ~etal Doors and Frames 

8.02 

8.03 

8.04 

8.05 

Metal Doors and Frames shall be in accordance with Subdivision 

Not Used 

Not Used 

Hardware 

Hardware shall be in accordance with Subdivision 8.04. 

Not Used 

9.0 FINISHES 

9.01 

9.02 

Not Used 

Gyosum Wallboard 

Gypsum Wallboard shall be in accordance with Subdivision 9.02. 

9.03 thru 9.05 Not Used 

9.06 Special Coatina 

Special Coating shall be in accordance with Subdivision 9.06. 
All new non-stainless steel surfaces, the north wall of Room 24, and the curbed 
floor area shall be special coated. 

9.07 Not Used 

9.08 Not Used 

10.0 NOT USED 

11 .0 NOT USED 

12.0 NOT USED 

13.0 SPECIAL CONSTRUCTION 

13.01 Not Used 

13.02 Not Used 

PARSONS J08 NUM8&A DOCUMENT NO. REV 
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13.03 Pres sure \' e s s e 1 s 

Pressure Vessels shall be in accordance with Subdivision 13.03, 
except as follows: 

a. Jar. 2.1.2 Technical =ec:..;~'"-=:en':s . .:.co as follo ... :s: 

~ag No. Name Data Sneet 

TK-21 
TK-22 

Keac tor 
31 owcown Tank 

b. ;..cd Par. 2.7 Kynar !..inino, as follovJS: 

13.03-11 
13.03-12 

Surfaces to be lined shall be free from a11 sharD corners, 
edges, and projections, and s~all have inside edces of nozzles and corners rounaea 
to a radius of at least l/8 inch. Kynar (polyvinyliaene fluoride) lining snail 
consist of alternate layers of carbon veil or mat and Kynar dispersion corr.oounc, 
with a final Kynar dispersion seal coat. The lining shall be not less tnan C.C6C 
inches thick, and the fi.,al seal coat shall be not less than 0.010 inches :hick, as 
determined by visual comparator and/or micrometer reading. The linin~ snail extena 
thrcuah all nozzles ana cover the raised faces of all flanoes. The finisned linina 
shall-be pinhole free "''hen tested wit~ a de Spark Tester at 3000 Volts. Test -
results shall be documented and submitted to the Contracting Officer for approval. 

c .. D,ad 8ata Sheets 13.03-10, 13.01-11, and 13.03-12, as 
incluaec herein 

i3.04 thru i3.12 r\ot '~sea 

l 3. 1 3 Heat ~xchangers 

~eat ::Xchangers shall be in accoraance with Suboivision 13.13 
as included herein. 

111.0 NOT USED 

15.0 ~ECHANICAL 

1 5. 01 Pioing 

Piping shall be in accordance with Subdivision 15.01, except as 
fellows: 

a. ~dd the following services to Class Au: treated industrial 
waste·, chemical gas, cherr.ical liquid, acid vent, vent. 

b. Add the following service to Class NO: chlorine. 

c. Add Class NV in accordance with Piping Material 
Soecification included herein. 

5=1ARSONS SI-IEET OF JOB NUMBEA OOCUMENT NO. 
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d. Par. 3.7.4 Caler Cc~es. Aad the following identification 

Lettered 
Lee end 

I~'IC:Js~rial "as~e 

Che~ical Gas 
C~e~ical Liquid 
kia .::aste 
hciC \'ent 
Vent 

:dentificat~on 

Band Color 

Yellow 
Yellow 
Ye 11 ow 
ve 11 ow 
ve 1 1 ow 
Y e 11 ow 
Yellow 

Serv1ce ~e9end 
C:~: c:,... 

Slack 
:·acK 
: 1 ac:<. 
~lack 

~ 1 ack 
31ack 
3~ack 

e. Par. 3.10 '~essure -~stirc. Aad as follows: 'ipins for 

co...,p:-essea air and chemical gas sha11 ~e pneurcat1cally tes:ec: oer- ANSI 231.1, 0 ar. 

137.<1.5, because water is detrir.:ental :a these systems. C..ll otner piping sna11 t:e 

nycros-;:atically testec. 

f P..cd Pioing- Specialty :tems as included herein. 

13.C3 tnru 1~.09 

::xcept as 

wit~ 43, L14. 

Control :nstrur::entation snall be in accordance wi-ch SL:::civision 

fa i ~ ows : 

a. Selete oar. 2.5 through 2.9. 

b. 

~.eplace Data Sheet t\os. identifiea in sub-oaragraon (2) 

c. Delete Par. 2.11 througn 2.15. 

d. Par. 2.16 Pressure Control Valves. Delete 7ag Nos. ana 

Cata Sheet Nos. shown. :..cs as follows: 

'ac No. Cata Sreet No. 

PCV-226 45 

e. Par 2.17 o~essure Gaces. Delete Tag Nos. and Data Sheet 

~os. snown. Add as folJows: 

;:lA~ SONS 
St-4EET OF JOB NUMBEA OOCUMENT NO. 
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Tao No. 

PI-203 
PI-225 

r-7 

Data Sheet No. 

46 
46 

f. Par. 2.18 Safety and Relief Valves. Delete Tag Nos. and 

Data Sheet Nos. shown. Add as follows: 

g. 
Data Sheet Nos. shown . 

Tag No. Data Sheet No. 

PSV-205 
47 

Par. 2.19 Temoerature Instruments. Delete Tag Nos. and 

;:..ad as f o 11 ows : 

Tag ~io. 
Data Sheet No. 

TE/TT-198A 48, 49 

The flanged thermowell shall be Hastelloy rather than 

stainless steel. The Contractor shall coordinate the length of the element and 

well with the tank and agitator construction to assure no interference • 

h •. Jar. 2.20 3i-Meta1 Dial Thermometers. Delete Tag Nos. and 

Data Sheet Nos. shown. ~dd as follows: 

iaa No. Data Sheet ~1o. 

TI-263 
50 

i. Par. 2.21 Solenoid Valves. Delete Tag Nos. and Data Sheet 

Nos. shown. Add as follows: 

Tag No. 

ZZ-222 
zz -223 

Data Sheet No. 

51 
51 

j. Par. 2.22. Revise title and first paragraph to read "Leve 

and Temperature Indicator Receivers". Delete Tag Nos. and Data Sheet Nos. shown. 

Add as follows: 

PARSONS 

!NO GE-3 !11/821 

Tag No. 

LI-198 
TI-198A 

k. Add as follows: 

SMIEET 01" 

7 11 

Data Sheet No. 

J08 NUMBE" 

6089-1 

52 
52 
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2.23 RUPTURE DISCS 

The Contractor shall provide rupture discs as specified herein 

and on the following Data Sheets: 

>aa No. Data Sheet :'Jo. 

RD-227 53 

Ruoture aiscs shall have seals, discs, liflers, covers, and 

retaining rings bolted together as one unit, and shall include the required ,.:,s~·E 

Code data on a permanently attached tab. 

2.24 pH AND ORP ANALYZERS 

The Contractor shall provide pH and ORP (oxidation reducticn 

potential) analyzers as specified herein and on the following Data Sheets: 

components: 

prooe. 

on :he Cata Sheet. 

Taa ~o. 

AE-199A (pH) 
AE-1998 (ORP) 
AIT-199A (pH) 
AIT-1998 (ORP) 

Data Sheet No. 

54 
54 
54 
54 

The pH and ORP analyzers snall consist of the following 

(1) Electrode station with pre-amplifier (transmitter) and 

(2) ~1onitor (microprocessor) and local indicator readout. 

(3) Interconnecting cable and mounting hardware as specif1ec 

The monitor and local indicator readout, and the electrode 

station with pre-amplifier, shall be housed in a NEMA 4 enclosure. 

ihe electrical input power source to the AIT unit shall be 

l2CV, 60 Hz, single ohase. The enclosure sha11 have provisions and hardware fer 

mounting on a flat plate. 

Interconnecting cable shall be 20 feet long with 3/4 ~nch NPT 

connections. The cable inner and outer jacket insulation shall be non-PVC and 

flame retardant. 

The pH analyzer shall be capable of display from 0.00 to 14.00 

by four digit direct readout. Sensing range shall be 4.00 to 10.00 pH and 

adjustable to a minimum s1an of -0.5 to 2.0 units with an isolated output ranae of 

4 to 20 made. The analyzer shall have an accuracy and repeatability of plus or 
minus 0.5 percent of full scale. 

DOCUMENT NO. I 
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The ORP analyzer shall be capable of display from -1400 to 

+1400 mv by four digit direct readout, with a minimum span of 200 mv and an 

isolated 4 to 20 made output. The analyzer shall have an accuracy and 

repeatability of plus or minus 0.5 percent of full scale. 

The analyzers and accessories shall be prepared for delivery in 

accordance with ANSI C83.66. Hardware and wiring shall be in accordance with the 

National :::ectric Code ANSI Cl. 

2.25 TIMING RELAYS 

The Contractor shall provide timing relays in accordance witn 

the following Data Sheet: 

2.26 

Taa No. 

KC-224 
KC-278 

SIGHT FLOW INDICATORS 

Data Sheet No. 

55 
56 

The.:ontractor shall provide sight flow indicators in 

accorcance wi:h the followin9 Data Sheet: 

Taa No. 

FI-272 
F I-273 
FI-274 

2.27 LEVEL TRANSMITTERS 

Data Sheet No . 

54 
54 
54 

The Contractor shall provide level transmitters as specifiea herein an~ 

on the following Data Sheets: 

Tag No. Data Sheet No. 

LE/LT-198 58 

The transmitter shall be remote mounted from the probe. The probe 

shall be a Kynar-coated capacitance type. The transmitter shall be a blind aevice 

installed in a NEMA 7 explosion-proof case with a 4-20 made output. The proDe 

length shall be aporoximately 66 inches. The Contractor shall coordinate the 

length of the probe with the tank and agitator construction to assure no 

interference. 

2.28 RESTRICTING ORIFICES 

The Contractor shall provide restricting orifices in accordance with 

the following Data Sheet. 

PARSONS 
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r:erein. 

as f o 11 ows: 

Tag :'io. 

::,_,:: ·, 
~~- 21 

1 
I' 

a. 

I-10 

Tac 'Jo. 

;c-199 59 

;:.c:c :a:a Shee:s lS.IC-1, s~eets 43 tnrouc;h a.s incl~cec: 

' .. 1 I.. sr a: 1 _,e in accorcance witn Subaivision 

;,ac as follows: ? I 
- o I 

Name Cata Sheet 

. --. ~ .. 
- , ~· 4 - • 1 --~---

~eac:or ~gitator 
:na:.Jction r~otor 

.. - .. ~ - -
t:.li-~...-: 1 Ci 
1 5 . 1 1 -05 2 G f 

b. ,=.,ao =:ata S,'leets l3.11-C4, sheets 1 and 2, c.nd 15.11-05, 
shee:s 1 anc 2, as inci:.JC:ec herein. 

r"'~~,...,~,....~~ ':>!·...,...., 
L,.. ......... 'I ._- ....& ..J 

be ;n ac::rdance with Subcivisian ., .... , .... 
j:. I~ 

as in:l:.Jcec ..,erein. 

_.., . , 
- Qi.,.... .. ,...~. 
-I -w ""I -- • 

Interior ::lectr;cal 1-.ork shali be ~n acc:::rcance with 
Suo d i v i s ion 16.8 l . 

16 .. :2 ~ct '~sed 

i ••• ::, . .:~· I~~GS 

The Contract Drawings are: 

LP.-RV -S -22 

~A-RV-MP-9, Rev . 

~;.,-Rv-P-19, Rev. 

t:'ARSONS 

!ONCH:ic·l \11/82! 

=eflectec Ceiling ?lan and Partial Floor Plans 
and Deta i 1 s 
Upgrading of Batch Waste Treatment System 
Platform Framing Plan and Details 
Piping and Instrument Diagram, Batch Waste 
Treat~ent Syste~ 
Batch Waste Treat~ent Piping Plan and Sectiors 

SHEET OF JOB NUMSEI'I OOCUMENT NO. 
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~~-~V-I-2 
:...:-~v-I-9 

!_.~-~v-I- l 0 
~~-~V-I-13, Rev. 1 

I-ll 

Tit 1 e 

3atch ~as:e 7rea~ment and Exhaus~ Air 
Fil:raticn ~lans ana Jiaarams 
~nstr:.;ment 5.J'f7',oc1s and General Nctes 
:;istr" ... ~ent :nstaliation C·eta.t1s 
:nstrJment Irstallation 2etails 
Instr:.;men: ~ocation ?lan, 5atcn ~as:e 7rea:~e~: 
System 
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Cor .,..e~o ,;e-o c;:: 

Des1gn Temo 2:.3oc: 

New Ltd ov 2 -, .:;..;. · 
Crsl"l AllowS 

Cooe Stamo 

Code 

_,.;.,_-·.;·.,. 

Nozzle-Necks C·. :<. •. ~·,-:_ _,,.:;. .-·r .;·;; 

Gaskets :.;L ?Pn.·<3 _ _ _ 

Oor 7 es: 

1 nsulat1on 

Fireproof1ng 

,:..cc:ess SupDI•eo & 1 C"Is: ov ;:a:x:cator. -.·::;: 

Vessel :)av1t 1 :; ·.:ar>< No. 

Ladder & Platter~ c:.os '· 

o,pe Suooort & Gu•oe C :cs 

~~su:atiOI"l Suooons 

. .... -..:; 
i\1"""1-

51'='·.:._.:; v ·" - -

ASA ~at1ng & Fac:ng .- r /• . - . 
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I-14 I OAT£ Ill NO. OAT£ IV CK ...,. OESCfUP'TION ' NO. BY CK APP DESCRIPTION 
z 

.J.~.S'..Ie a 
0 0 2..!~/8!. "~ s v~ i<.E":/I:E!) ~ ~ 
> > 

"' "' c = 
Oor Temo z_:;o °F Press ,..::""'/''~ PSI 

Des1gn Temp 2. 7.5 °F Press ~o OSI 

2: I S. £. J1EAfJS Ext Temo(NOiEI) oF D"'ef5SINC7$ 2.) PSI 
. I 

8 8 1 

@ 
New Ltd by JV CCN T-<, @ ~ f '-.~Ni'i:;' PSI 

Crsn AllowS - Hds - 1\J 

8 
(3 @ @ N Code Stamp v:s 

8 @ (® Code AS/'v1.£ 5c.C ~ .. ~/1· 

PWHT /'JCN.:." X-Rayed v=.;. ,,.; . -.3 
..._, 
1/YI I I Allow Stress@ Destgn Temp 1.3 Y CCtVt <· 

. -. TT::t~ Jotnt Eff Shell 85 1. Hds 85 ,i'., 
i-'·1drotest : HortZI 75- :::s 

sf ~==i~ Shell .SA-285 C WL ;<VN.4R.. ;._;~~I ,A..;{; 
<{ Heads 5,q-Z8SC vY t< '/ I.J.::. ....:_ LN I A.,C, - n ,. . --, --e tn 

~10)----..!..9 I -~,-=._-,.:.. II I I ' ;::::- Nil Vi 
Support SA-3G 

i I : (~~;) :: " : : I 58. 

-1 Trays -<{ 
9olts 5A-i93-67 Nuts S~, ,a~- Z/~ 

0:: 
I.U Flanges C. 5. ;,..!/ 0( 'iF .J ( _) ... i .1_ . .J- ~ I ' 4-8 :J:, f) ' I ( ) 1-1---r - - -- - II ~ I' • I - ~--- I j'-T <{ Nozzle-Necks c.;;. :•-1 ~~";i.Jt= '/J.',/.6 

t . . -- -4-_C. Q. ~-~~ ::! 
Gaskets Pe.e p~o~ ~,. ... <-:,-

. ... -· -~'-"--
I . II 

I r~A,.,.&E""' I I Capactt:y ~~0 Cf;;::t_i. . 

I I t.oo,e 'I I Wetghts :::;' Y I"CNT~· Fao 
I J_Nr>Te 4j I Trays ::mpty 

I n' t ~~--........ . ' ~ 
Opr Test -- .... < -,. J 

/ " - Paint VG~ '"' -~ .::p;c. - . -- .~.:., 

' --------~-

Ji\' 
I nsulatton v.=-,.- _:;;e;:,scNrt.. ,--:_; :-;:: ~ 

li_ 
--'. 

-I-- Fireproofing /·;;/'= 
~ ! 

~'- Access Supp11e0 & inst tly i=aor:ca:or ""!S ~~~ t -- -II 2:1 S. E./1£"/-:,!. I S:.,.p.:;Of?T ! I Vessel Davtt NO \i1ark No. 
. 

I~ !lz 
II ; iWi4!_, B/1-Se: Ladder & Platform Cltos ,{.;0 

I .e ~~J~ (NI2) ~ 
1!7/t.-:CJ: ~ 

Pipe Support & Gutde Clips Ale; 

11.:;/,. I, -:;f ~ !nsulatton Supports /j~ 

Fireproofing Supports 
.. 

' . - 4 PLI1C:.5 ,.J., ' I--' 

Qpentngs ,luC~.::. ..:. \ 

=~u aY VC~Vc«._e.c,.:.-:; Jt M·I..J. I X'' ~~ 

Item No . Size Servtce 
.hle-,-5 ,_;_C 

;...,•; I 

'-1 I b'l ~\C:.•1' ~SUI!) C..~:u;._::_ ---
{. TI9C!<6T ~ .fMBt£Ni . 5/f~t..L : :<St:;';; ,:_,. ~ I ~· 51~,-i- ;=c..:i 

.J 

2. JAot:.eT: $HeU : 50 J'.SI6 
;; I ;tt Cl-'51· :.:-~G/'!50 IN~-

-4i!f.)CS PH&X.IC. 
, - ~ 

> .~v~ I II/ $I'K_.-'1'-I ~1'11~ 

3. Sf'AV1Y H£At£.e : '" ~'<YNAe APe v-¥ ~~~ ¢; HC/..£5. 105 ! 1 ;z'' ~M., UQ. ~,(CJI) ~/A 

4-" ~1';:;112..0 e 4-S 0 
IN ifl£ L-OweR &.vADRAAJI ~J...JG I 2." ACID ~eN7 

;:-11 C.ll\i'6 Tile' WA-'-L.. 
\i j i i !'/;." llo/1), WAST= "~c.-A, 

-
1/ 

I - I 3'' I ';,r-·~- ::,_£M~· ... -

4-. 5jCA~G4,-, t.ao~: /11 I<YN.~£. P!l'£ wj Jt ¢; lltJI.£5 A ,~- 3" I J..iC.. .,::;.. i.-c~:L £"!..&!• /I,-- I 

4-''fJPf'R.T., ,;o o .&c~ .... N.J .Sin6C:£.e.£...tJ 11J V£0"tC.A/.., ;'-._..,;I I -" I ~..-=A I'' :JJ(..:;--r .:.. 

IH: B~ I<EJl.IOVfiB~£ rcR.. 1UntNi: ~{ .'~II ' I II J.kJT Nli/'104 J1 lfi/.T/1'1:;. ~ r. 
L.DCP .5HI1L../, 

I 

~ Re(J.D ~~ ' . .'': I I" ~ r 1/IIJ(;'~ "?t; II 1::;7. i- !/(i. IA/4 
_., AIOZ.Zt..£ .SIU'$ .SHO~ AI<& 1\4/AJI Mt.IM ~ l/11/3 I 3'' IND. WAST~ 11>/U.// ~~ i 

FoR. P~cc~~ , !1i'iv~t- .:SI ~= .Sf//1(..,1- St: ;V/d i G'f vcr;~ jl.l!>t.£l" ;~tc c..~J i 

DcTE.I<MIAJt.D BY V£N!X:Ii?.. ,A:le A.D~&.uftle- Ml I MIN. ;14 COVE~ NI£AL,(SE:i. SH-[, 

UNIA/6. 
a,, CNE NO~Zi.-E MIA!. e,4CH· ASA Rattng & Facmg 15C * .:. E K V ;t,tf" "'-

DN;::'f'J. £~C.e'PT Rs NO/el). 

VESSEl,. (PLAIN) WITH NOTES SHEET OF I JOB 1\jUMBE~ 

R~P . lk- 2.1 I 2 6C ;;,:, - "' " ..., 
DATA SHEET 

If~ ,.!I ,: rc K.. 
NUM8EA I f 
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DESCIUI'T10N Ill NO. z 
0 

IN! iil'it.. /:>.:.,'5" ~ 
> 
"' = 

8 
' 
I 
' 

T 

DATE BY CK APP DESCRIPTION 

Qpr Temp 2 50 oF Press ~ r-vJ ps1g 

Oes1gn Temp'2.75 °F ?'~ss 5"-:J ~ 
Ext Temp /9M8 °F ?ress ;::Jrl'/? ;JSig 

New Ltd by ;3y co.v.r.:z_ ·~ 8'1 CC/.i/"KPSig 

Crsn Allow S ~B ., 14ds f/g ·· ~ .: " 
Code StamP _yES 

PWHT l'v'C/V_; X· Ravea 'lc.-.S, .C:. 7"- 3 
Allow Stress'.§:! Des1gn Temo .9 <.J .:;::;:M.., -;-<:_. 

Jo1nt Eft Shell 85 ,.Hds Qo; ~~ 

f-'vdrotest · Honz1 / 5. :Js,: 

Shell s;:1 • e.ss c. 
~P -zt;; ~c. 
-A- 3G 

-- ' ~ we,gnts 6"1 Cc~.)/,{ r=ao HIT i ~ ._0.,.r...;~a;.,:rY...;.s __ ..:;:: _____ ::.;~ ~-~:-=~..:..tv:_ _____ _ 

1 I Paint V£.<'. p_:,.e_ SPEC. 
~ I A I 0 1/ '0\ c.t- lnsulatton NO 
,t r- r) Fireproofing /U~"-'/--

- L;'
,.-

Access Supplied & lnst ov Faor:catcr 

42 II I. D. 

Vessel Dav1t N:JN~ Marl< No. 

Ladder & Platform CI1PS Jt,C: 
O:pe Support & Gu1de CI10S 1J C 
! nsulat1on Supports 

Ftreproofing Supports 
Ooentngs 

Item 1 No. Size Servtce 

---~f..:PPa,e 7 u& 
8"1St£ ;t_ .l:tH£; ,e,.A.I; #~_.e 
t!Ot. ".: i-y~ .:f r:'~?CF~ . 
5'1';£ E'/ e~.vr;e. 

( 311.; '- .+. i/ /1·1 ~ ";or ~ ") 

i 

ASA Rat1ng & Facmg 1 ~0 .:# £, .1-

SMEET 

RJP DATA SHEET 

VESSEL IPLAINI WITH NOTES 

TK-2.2. I 

I - .. 
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PARSONS 

CONTRACT NO. DE-AC32-80All3151 

CO~STRUC7ION S?ECIFICATION 

FCR 

!JPSRADING OF r::::US7RIAL LIQUIJ \~ASTE Tf'EAn1ENT PLANT 

DIVISION 13 S?EC:AL CONSTRUCTION 

SJB-OIVISICN 13.13 

DOUBLE PIPE HEAT EXCHANGER 

SI-IEET OF' JOB NUMBiA 

7 6089 

DOCUMENT NO. 
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PART 1 GENEPAL 

1.1 SCOPE OF WORK 

The Contractor sha.ll furnish all labor, materials, equip~ent and services ~.J 

manufacturer, procure, inspect, install, and test double pipe vent gas concenser as 

indicated on the crawings and specifiea herein. 

1. 1.1 Furnished :<J'Ji:...,ent 

The Contractor shall furnish the condenser as a co::1plete unit, 

including suoport frame, special features, and accessories as specified herein. 

The Contractor shall furnish to the Contracting Officer documents 

in accordance with Section 1 .3. 

Standard equipment and cesign are requested provided the 

performance requirements of this Specification are met. Engineering, fabrication, 

and quality assurance and control shall result in equipment capable of operation at 

specified design conditions. 

l • 1 • 2 Related '~'~ark 

The follc.: ng associated work shall be performed by the Contractor: 

Emplacerr,ent, final aiignrrent verification, and piping instai:at~:n. 

~ork per;ormea per this Sub-Divis'on shall be coordinatea with ~or~ 

acconplishea per the following Sub-Divisions: 

: 5 . 01 Piping 

1.2 REFE~ENCE DOCU~ENTS 

The Contractor shall comply with coaes and standards referenced in this 

Specification. 

;..":lerican National Standards Institute (ANSI) 

ANSI B16.5 - 1977 Steel Pipe Flanges, Flanged Valves ana 
Fittings 

American Society of Mechanical Engineers (ASME) 

Section VIII, Civision 1 - 1980 Unfired Pressure Vessels 

Section IX - 1980 Welding and Brazing Qualifications 

PARSONS SHEET OF JOB NUMBER OOCUMiNT NO. 
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American Society of 7esting Materials (ASir•i) 

~,S~, A 53-1980 

;s-:-~i A 268-1980 

So e c i f i c at i on for Pi p e , S tee 1 , B 1 a c k 

and Hot-Dipped, Zinc-Coated Welaed ana 

Seamless 

Specification for Seamless and ~elcec 
Ferritic Stainless Steel Tubing for 
General Service 

1.3 SU8MIT7ALS 

1.3.1 Shoo Orawinos and Product Data 

The Contractor shall submit to the Contracting Officer drawings, 

completed data sheets, parts lists, performance curves, inspection ana test resuits 

installation and operating instructions, code data sheets, certificate of 

compliance, ana recommenaea spare carts list with prices in accordance with 

Attachment "Data Requirements List". 

P.!I,RT 2 PRCDlJC:S 

The condenser shall meet the technical and oerformance requirements outlinea 

herein and on the data sheet "Double Pipe Heat Lx~1anger", Tag No. CC-2. In :ne 

event of conflict between this Specification and :ne aata sheets, the aata sheet 

information shall govern. 

2.1 COr\CENSER DESIGN 

2. 1.1 

2. 1. 2 

The fouling factor shall be as shown on the data sheet. 

Nozzles shall be as follows: 

Corrosion allowance for tube nozzles shall be equal to 1.5 times 

the corrosion allowance specified for tne pipes. This allowance 

shall be added to the nozzle thickness required by the ASME Coae. 

2.1.3 All welds shall be by the shielded metal-arc, inert gas tungsten 

arc, or submerged arc precess, unless otherwise aporoved by the Contracting 

Officer. Provide all seams with full penetration butt welds, double welded 

wherever possible • 

2. 1. 4 Flange connections shall be per ANSI 516.5. 

2.1.5 The Contractor shall advise the Contracting Officer of any shop 

remedial measure maae to minor aefects in materials as permitted by the ASME Coae 

for Pressure Vessels. Information furnished shall include the type and extent of 

the defect, method of repair, location on exchanger, and the name of the inspection 

agency's inspector approvi•,g the repair. The Contractor shall require all 

fabricators to furnish this information. Correction of major defects will be 

performed only if approved by tne Contracting Officer. Approval does not relieve 

the Contractor of responsibility. 

SMEET OF JOB NUMB&A OOCUMiiNT NO. 
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PART 3 EXECUTION 

3.1 FABRICATION REQUIREMENTS 

3.1.1 ,.,~aterials for double pipe conaenser shall be as specified on tne 
data sheet, this Specification, or any alternates or deviations specifically 
aoproved by the Contracting Officer . 

3.1.2 Deposited weld metal for all oressure containing welas shall nave: 
1) a chemical composition within the range of the base material A.STM specifiC3.:ion 
and 2) mechanical proPerties at ambient, design and operating temperatures tnat are 
within the range of the base material ASTM specification. 

3.1.3 All 't.~elding procedures and welder qualifications shall be in 
accordance with Section IX of ASME Code and shall be submitted to the Contracting 
Officer and approval obtainea before any welding is begun. 

3 .1.4 Taagina of EauiPment 

The nameplate for the exchanger shall be of 2d US Standara Gauge 
(minimum) stainless steel and shall be securely attached. The nameplate shall 
include as a minimum tne manufacturer's name, design pressure and te~perature 
(~aximum fluid temoerature), test pressure, corrosion allowance, dry and wet 
tJeight, manufacturer's serial number, cate of f~~rication and equipment item r~~:e~ 

3. l . s Pair:tir? anc Surface 0 reoarati::r: 

Stainless steel surfaces shall rot be painted. Carbon steel 
sur•aces exceot heat transfer surfaces shall be painted using the Venaor's stancarc 
materials. 

Standard paint used shall remain intact at operating temoerature c'· 
carbon steel surfaces to which it is applied. All exoosed surfaces shall receive : 
coat of rust preventative such as Exxon Chemical Co. Rust Ban 392 or Approvec ::aua· 

3.2 SHIPPING AND STORAGE 

Flange closures shall consist of a rubber gas~et and a full size 1;a inch 
thick exterior plywood cover. This cover shall be bolted in place by a minimum of 
four full size bolts. All drilled and tapped holes shall have metal or plast1: 
plugs and all exposed oipe ends shall be capoed. 

Equipment shall be boxed or crated for full protection against damage aurin~ 
transport and yard handling. Exchangers shall be prepared to prevent carnage from 
the elements and temperatures ranging from minus 40 deg F to plus 120 deg F. 

The Contracting Officer reserves the right to inspect the equipment at the 
manufacturer's plant . 

PARSONS. SHEET OF J08 NUMBIA DOCUMENT NO. 
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3. 2. 1 Receiot Insoection 

The Contracting Officer will insoect the equipment and 

documentation specified herein upon receipt at the site to determine if the 

eauipment as received has suffered damage during shipment. The inspection will 

include appurtenances shioped separately or together with the equipment. 

3. 2. 2 Storaoe 

The Contractor shall allocate sufficient storage space and employ 

protective measures to protect the equipment and appurtenances specified herein 

from any damage due to natural elements or the Contractor's eauipment. Particuiar 

care shall be taken to prevent aamage to flange faces, seal surfaces, ana all 

interfacing parts or surfaces between equipment piping, or structures. The 

Contractor shall allocate equipment storage space in an area segregated from 

fabrication ooerations and maintained free from debris. Temporary structures, 

supports, cribbing, or bracing may be provided and employed by the Contractor to 

prevent damage to the equipment and appurtenances specified herein. 

The Contracting Officer reserves the right to inspect, without 

notice, all eauioment storage areas, protective measures, and temoorary structures 

used to store eq~ipment. 
· 

3. 2. 3 f"ancl; no 

The Contractor shall previae and ~se suitable devices to handle 

without damage the eauipme~t and appurtenances s:ecified herein frcm receipt 

!nrough installation. The Contractor shall be r~sponsible for orovicing suitab1e 

access into tne facility for hanaling devices wi:n equipment for installation. 

INSTALLATION 

Installation of eauioment shall be in accordance with the p1p1ng arawings anc 

the Vendor's installation instructions. The Contractor shall be responsible to 

orovide necessary foundations, brackets, anchorings, bolts, studs, and nuts for 

proper installation, and interfacing with equipment. 

3.4 PRESSURE TESTING 

The condenser shall be hydrostatically tested in accordance with Section VI.. 

of ASME Code with clean water at a minimum temperature of 6QOF in the shop. 

(l) Vents shall be provided at all high points of the test set up to purge 

air pockets when the condenser is filling. 

(2) The hydrostatic test pressure shall be maintained for a minimum of 10 

minutes to verify that no leaks exist. 

(3) Leakage of temporary gaskets and seals, installea for the purpose of 

conducting the hydrostatic test and whicn wi11 be replaced or aiscarded later, is 

permitted provided the leakage does not exceed the capacity to maintain system tes 

pressure for the required length of time or joes not mask leaks from other joints 

PARSONS 
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(4) ~o visual weeoing or leakage is Jermitted from any condensers assembly joint. If weeping or·1eakage occurs, prc~osed repair method shall be submittec to the Cont:K:~ng Officer. P.fter approval :e~airs snall be done and eauip:nent retestec ~er acove procedure . 

E~uioment, materials, and workmanship not in accordance with the reauire~ents specified herein snall be corrected by the Contractor . 
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UPGRADING OF INDUSTRIAL LIQUID WASTE TREATMENT PLANT 

DATA REQUIREMENTS LIST 

CHECK * NO. OF 

DESCRIPTION IF WHEN COPIES ' REFERENCE 

REQ'D. REQ'D. REQ'D. 

Outline Drawings, Cross-Section X BFR 1 • 3. 1 

Drawing 

Parts Lists X ~s 1 . 3 • 1 

Per-formance Characteristics X BFR 1 • 3. 1 

Insoection and iest ?.esults X PS 1. 3. l 

Ins:allation, Operating, and X PS 1. 3. i 

i·1a in ten an ce Instructions 

Data Sheets X 6FR 1. 3. l 

~ecc~r.encec So are Parts w/:Jrices X ?S 1. 3. i 

,..._ ~ . -. .... of Ccrr:plia.nce X 1 . 3. 1 
~,.,e r. 1 ; 1 c a .e '-' 

Coae Data Sheets X 
~ 1. 3.1 ,.,~ 

t.eld ::l . .,ep a1 r ?rocedures X :u 3.4 

** 
REO 'd. 

FOR 
'-~ -......... ~ 

'T'liC',-., 
:.. ll ,J 

.l(Q 

.:.co 

. ··>:-... ... \.... 

~ , .... r 
.-.~'OJ 

... l ,--

... ,,r ... 

. -~ 

-'-~ 

. /""~ 
/"1\.,.,J 

. -~ 
·"''-'~ 

* "AC" - As Completed 
"BC" - Before Contract can be awarded 

"BU"- Before Use (of procedure or by personnel) 

"BFR" - Before Fabrication Re1ea! 

"PS" - Prior to Shipment 
"WS" - With Shipment 

** "ACO" - Approval by Contracting Officer "INFO" - Information 

PARSONS 
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"' ~ 

NO. DATE BY I CK I APP DESCRIPTION til NO. DATE BY CK APP DESCRIPTION til z z 
~I .~:-' r :t=t._ I~(" ifG 0 

~ ,.., "i/16/83 ,~5- til 
::? 

_.., 

1 ::> ::> w w 
I :r :r 

~ 

1 :l 

<:.> = ~ 
~ ~ 

-:: 

1 .. 3 
~ 
:, 

~~'I Gn:.::.. C~/.f.C6~~~~2.. Item No '~- -Service / == 
Tvoe ~ovat...= :;I ,c. a- __,',_- 4 I _.,:;../C~t:J~ /-~,'fi Order No. ' . 
Mfr Tvoe No. ~fr 

OPERATING CONDITIONS I SHELL SIDE Tl'BE SIDE 

Fluid c,rculatea ' IND. Ct)i.D vv,:r;~ -~ I ,t:;c;D G~S YFJ...I'/ I 

-
l( - ictal Fiu1d Er<:ertng ':J ..... I 55CC 2.Z.c 
:. = I "' -:: 

~ 
~ 

: - > 

! 

1 -
-

-~ "" j ~ ---
l ~ 

~ 

LtOUid :J, ~r 1 .;-::;-CO. I --
Vaoor ;b;hr i -- I Z.'Z.C 
Noncondensables lb.'hr I -

I Steam tb•hr I -- I 
·, 

f=luid Vaoonzed or Condensed lbthr 1 - I z-z..c. 
Gravtty LiQUid at 60 °F 

! /. () 
I 

/.~1 
Mci~C".Jiar We1ght- Vaoor 

Vts<..osttY at~ uF Co I j,(.) 

I VtsccsttY at 0!= C:::l i 
~ ; 
:. 

~ 
Temoerature- In oF I 7~ 210 
Temoerature - Cc.t ~F ! /IC 210 

2: " Inlet Pressure PStg ! 60 Ai/'1 
"" > -

i 
~ 

~ 
~ 

>- ~ z :;, 
c::( 

~ 

r 0.. ~ 

-
...; -

DESIGN CONDITIONS I SHELL I TUBES 

P~essu re ps1g 1 85 I SQ 
Temperature 0::: I 16C I 24<) 
.~ax Ailowaole P~essure Droo ::lSI j I 
Computed Pressure Droc ::lSI I I 

I I 

HyarcstatJC Test ?•essure ~lg! 13C I /5 
U'l " 

\ 
z .,. ,..., ..., 
v: ~ --< :.J 

c.. 

~ozz1e Size In i In I " Out I,, In 7 'I Out 2." 
Nozzle Rat1ng & Fac1ng I ;5o :,II. 2-F /5o• e ,,..·, 
ReaUtrec Corros1on Allowance In I ~~ ,, f/r:f' I' 

Ou:v :Z Z.:;J7 //C 3tu/hr i Foui1ng Factor- ,'\.1tntmum Shell Tuoe 

1 :E -
e:: : 

-:: 

< -
c:: 

Transfer Rate - C:ean 300 I Fou11ng Factor- Ac:t.:al Sheii(O. CCC5 ~VU/-?U.)Tube 
Transfer Rate -Spec Serv1ce 1 Surface - Per Un1t 6,0 5C ·: 

MTw 1C:;rrecteal oF 1 Surface- Total ,?., Q . ,., ~· 

'"' . -L.;.j ~ MATERIALS AND CONSTRUCTION 

~ '·Jo. :;' 'Jn:ts ~A..ItE' T·~oes1de Arranoement: A....'O re '2 Parallel Se r · es a: - " Sett: .,g Shells1de Arrangement: NCie' :3 Parallel Ser•es 
> : - She11 Q,ameter 1 IPS) a. /i Sched Wall .a.. a Overall Length ~ 1"=-r' 
: 
= -- -· 

~ 
= 

~ -Oe- Diameter liPS\ OD ~ /1 3WG IG Sched Wall 
Ftns- No. ,_,e,ght Th1ckness - Finned Length --
We1ght - Each Unct 3undle On1v ::ach Un1t F'JII of 'Nater 

l -:. ... 
::e :;, 

"' --!; ~ 
"' c :; 

PART 'v1ATERIAL PART MATERIAL 

Shell 1;5_11-f A S3 Tubes ASTI1 ~ Z6B 3 .;~ L 
Shell Cover Fins 

j 
IJ 1 

a, g 
·~ 

5" 
""" 

Gasket, Shell Side .:s.czc PII-"S:" .sP:;-c. !S.tJI Gasket. Tube Side see- PtP!: ~P;~ 
Bolts ~.A -·lq 3 - g7 ~A- ;aa- 'Zii 

-:l ..., .. ..,. ~ ~· 
:.J 
:..l 

! - ~ 

3 

Notes: I J l C:ttliUiiS S llliiuid i2aaai ~aii,"QQ ~ iiZ iili&i ii~~ijj•ee iile•~!;.; ~ 

,!!: ~~;i.~ii .. ~~~ , .. ~I!U!II!!, &ee,ll!lll 1," II ~enen i;;f!•t•e e8!!1! iiila~e !..-!!I"!~· j ecUe! ~e!!ltlll e!!l. . -· -rlJ ~c ·-.::~[ p,.:;: U- ru~~ g x.~t:!.' ,, .. J(z£Z , n .. eff t..e.~.i.6. '!Lt. /I.PPI(O~. z I ,,;-(:_AA./((_ ~ ro 

' 
S: :r 
~ 

~ "' ~ g .. 
~~ 

:= i ~ 

[_i..A 1 1(,f; CC.vNTc~ - CL-·JLK...e!VT 

SHEET OF 'Z I .oa NuMBER 

RJP DOUBLE PIPE I to--:1- ~~c .t 
DATA SHEET HEAT EXCHANGER 

DOCUMENT NUMBER I ;:~ev 
~ .... .._.. ------··- --··-- .. ·~ rf""'_ ~ - ·- -
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SERVICE:Industrial Waste 

RATING: 150# ANSI 
FACING: Flat Faced 

CORROSION ALLOWANCE: 
PRESSURE LIMIT: 

CLASS 
PAG~ 

MATERIAL: Carbon Stee 1 - :<yna r Lined TEMPERATURE LIMIT: 

~:one 

S16.5 
3C0°F 

CODE 
'W1~1BER ENCOSER 

PARSONS 

SIZE 
FROM .,..0 

1" - 6" 

l" - 6" 

l/2" - 6" 

1" - 0 II • 

111 - 611 

1" - 6" 

!JESCRIPTJON 

----------------?IPE---------------------
Carbon Steel, Scheaule 40 Linea with 
Kynar, 160# ANSI Screwed Cast Steel 
Flanged Ends ASTM A53 Grade 8 

----------------FITTINGS-----------------
Cast Steel Flanged Fittings, 150# ANSI 
Lined with Kynar, Molded Raised Face 

-------------DIAPHRAM VALVES-------------
150~ FF Kynar Lined Cast Carbon Steel 
Hand 1..iheel Operatea with TFE Oiapnrams 

-------------CHECK VALVES----------------
150~ RF Cast Steel, Kynar Linea 

---------CONNEC-:GNS FLANGED------------
For Press:.1re Ccr.'lection, Use 1" Flangec 

-----------COMPA\ION FLANGES-------------
150' ANSI, Forgea Steel, Screwea, 
Chamfered ASTM ~ 105, hSTI~ A 181 

---------(3LI~D) FLANGES-----------------
150# ANSI Forged Steel i3lind Flanges 
(Use with Kynar Full Face Blind Spacer 
ASTM A 105, ASTM A 181 

----------REDUCING FLANGES (LOOSE)------
Kynar Linea 150# ANSI Cast Steel ASTM A 
105, ASIM A 181 

--------------FLANGES KYNAR-------------
Solid Kynar 2" ihk with Stainless Steel 
Backup Washers 

----------------GASKETS------------------
Viton A, l/16" Thickness 60 Durometer 

--------------BOLTING--------------------
Hex Head Machine Bolt with Hex Nut, 
Chrome i~oly Steel ASTI-1 Al93 Graae 87 
ASTM A194 Graae 2H 

I JOB NUMBER I DOCUMENT NO. 

NV 

I REv 



SERVICE Inaustrial ~aste 
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ENCODER FROM TO 
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I-28 

DESCRIPTION 

CLASS 

PAGE 2 

----------------BRANCHES--~--------------
use Full or Reducing Kynar Linea Flanged 
Fittings 

-----------------S?ACERS-----------------
~se Standard Full Face or Reducing Full 
Face Kynar Spacer of 1/2" Minimum 
Thickness when Mating Kynar Lined Piping 
Items with all Other Types of Flanged 
Piping 

NOTES: 
1. All soool assemblies involving linea 

piping shall be fabricated from Kyrar 
lined carbon steel pipe w/150# steel 
flanges and flanged cast steel Kynar 
linea fittings 

2. ~anufacturers suggested bolt toraue 
snail be usea in assembling flange 
joints. 

3. No gaskets reauired between flanges 
with moloed r~isea faces. 

a. The following pressure limitations 
shall be followea for aiaphram valves 
at lQQOF. 

Size Max. Size r,~ax. 

Pressure Pressure 

l/2"-l" 200 psi g 3"&4" 1 50 psi g 
1 i/2 - 175 psig 6" only 125 psig 

2 

JOB NUMBER DOCUMENT NO. 

2 of 2 6089-1 1 5.1 0 

NOTES R ::v 

REV. 
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PIPING -SPECIALTY ITEMS 

This svmbol on P&IO or tsometnc denotes a pip1ng speCialty 1tem not specified 1n 

the p1p1ng material spec1f1cat1on. These 1tems are as follows: 

SIZE 

3/4" 

1-l/2" 

1-1/2" 

l -I /2 

: II 

' 

DESCRIPTION I 

3/4" Dipe size Corr':~nation Filter and Lubricat·:Jr Lnit. J 

micron filter 

Acceptable Model 
~odel ~o. C4D-600-MIE-AU 
C.A. ~~orgren Co .. , or equal 

Quick Sisconnect Socket- 316 stainless steel, female 
(,:,NPT) socket, automatic shut-off 

Acceotable Model 
Transamerica Delaval 
Fig. r~o. EC-25GB24 w/Vitron "A" C-Rings or ecual 

~~ick :isconnect ~iople - 316 stainless steel, ~ale (ANPT) 

n1pp 1e, autc11.atic snut-off 

Acceptable Model 
Transa~erica Oelaval 
Figure No. EC-255A24 wit~ Vitron 0-Rings, or equal 

=1 exible ~etal Hose - 316 stainless steel innercore, 321 

s~a1n1ess oraia, neavy wall innercore, annular 
corrugations and close pitch with one hex male nipple en 
each end. Length 10'-0" long. 

Acceptable Model 
Titeflex 5920606241200 or equal 

Quick Oisconnect Socket - 316 stainless steel, female 
l.-INPT) socKet, automat1c shut-off 

Acceptable ~~odel 

iransamerica Oelaval 
Figure No. EC-250816 with Vitron 0-Rings, or equal 

PARSONS I I SMEET 

1 
JO!I i'<IUM!IEIII 

6089-1 
OOCUMEI'<IT 1'<10 

15. 10 
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PIPING -SPECIALTY ITEMS 

Th rs svmtlol on P& 1 D or rsometric denotes a piprng soectalty 1tem not specified 1n 

the prprng matenal specrf1catron. These 1tems are as forlows: 

SIZE 

1-1/2" 

DESCRIPTION 

3asket Cart~icce ;:-i'':2r- Single filter housing wit:1 
intercnangeaole cartricge or basket -bag type filter 
element. housing ma:erial snall be 3C4L stainless steel 
and shall be desicnea and constructea to the .:.s~E Ccce 
Sect. VIII, Oiv. i for Jressure vessels. Max. flow th~~ 
filter shall be 20 GPM with allowable pressure droo ~ne~ 

clean of 1 osi. ihe inlet and outlet nozzles shall je 
150~ FF flanges. Cesign pressure 150 PSIG@ zoooF . 

~cceptable Model A~F-C~NO 7PC1, or equal . 

PARSONS I OF I JOB PIIU~IEIII I oocu~£NT "'" 

2 / 



I 

1 
.I 
I 

.. ~ 

' 

j 

> : 

>( -

... ::i 
:: 

- i 
- ~ 
> ';0 

~ ~ 
-:,.; -
;; 
> -
- -

... :; 
~ ;;
- s: 
< ~ 
=-

< -

>· 

-::- -
- -- .: 

·-
:·~ 

u 

2 

3 

5 
6 
7 

8 
9 
10 

. ., 
·~ 
14 

15 

1/ 

i 8 

I-31 

JE.'IJDOR =::,":. : 

SEiPOJNT ;..oJUSTMENTS 
0 Recorder ~ !r.d,ca:or 0 Bl1nd 21 1.1anual: 0 l'1ternal 
0 Controller tl '7'ransmmer 22 Remote: 
0 Rectangular 0 Circ~.nar rz· Sta~da~~ ::3 Cor.trol Point Soan: 

0 o.,eumatic 
w Fixed 

OOther -------------------------- ~~2:4-LO~tn~e~r~:::;:::;;:;;:;~;::;~~;:::::::::::~ '!! Sta~card 

ZS i' 'oe ----------C Suriace 
25 Ra,.,ge 
27 

-~C.C3t!~; -------
C~art Type· :::: OthPr -------

" 1 __ J_~~o~D-S~~h~.e~e~t=·';~~o~.::=.:;;~~::::::::::::::::=:::::::::~ Char': Ra,.,ge ----'lr-----·~umber l-
Scale Ra,.,ae Ty~-------- !--...,..----------: ~--------------Char. Dr•v~· C Oneumat1c 
Char. S oeed ----,...-.-"..- Wind---------
Volts------ ---.r------ ::x;J.OSIOn Proof 

Atr 
0 r~sCre ------~r----------Other 

TRA;\;S:.iiTi'ER 

i'vpe: 
Output: 

0 =>~eumat1c 

0 3·15 OSI 

28 :J Flow Rate 
28a Sc:opress1on 
29 :: ~.1ercury 
30 Others 

31 
- -· 

~eve I 

Yes 
3ellows 

~ ';o 
1:1 u au-.~.-,:;:-' 

______ -_-....::;::;)~~:;;~'-------- ;)$1 9 ~ -:c -- = 1 

0 O:her _______ ~~------- 1 ~~~~~~~~~~~~-o~·: .. _·~n~. ~==-·:,·~~_2%Q~·~o:·~.h~e~r::':':::-~~ r r-
CONTROLLER 

Filter and =leg;;iator ______ ====--------A'r Suoolv Gauge __________________ _ Tvpe: C ?-eumatiC 

·~ Local I nd 1cator :--------=-=:::-=::::-------Char:s and lnKset ______________________ _ 
~ 0:~~·---------------~~-~ 

DOt~-----------------~ Me_ -:·ng Yoke------------------Outout: 0 3~ ~ 5 OSI 
?·.;: s.o: or. :Jam ;::>ener --------------------C C:rrer _______ _;__,.---~~--

G~ ."/easurem-ent i .,crease Luo~tcator and Isolation Valve ------------------~ .Outout: 0 Increases 0 
;:.'JTO '.iANUAL SWITCH 

2C C-Jo. Pos,::ons ·-- _:J External 
-D tntegral_:--.--

\Jo:es. 

,.. .. ,r" ---

RJP OATA SHEET 

_..: /.-/ ~ ~_,-,c c '""' .. /~E 
,.-

._,...,, ,..;,~ f ~ rr"""'...;/..;21./ -·- -,. 

DIFFERENTIAL PRESSURE 
INSTRUMENTS 

TMI ,.ALI'H M I'AJtiONI COMI'ANY 
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REQUISITION NO. 
VENDOR (..~ -:..~. (:, ~~ ~?~->~::: 

~ =-;,_. -- -

-, ~ 
.&:. 

0 
I: 

1 Tag No. ?<.""4- "2..'"2-Co 

2 Item No. 
I 

3 Model No. L_'f'l"'t! !.;) 

4 Servtce :::~A~ I C.\1"2 \"Q 

j ·~ 

> 
~ -

~~-; PurJ'I? 

5 Ltne No. ·'-z.''-r ~tl5"·11 t1 N.E 

6 P&l D No./Sectton ~- R'L- ""'~I,.... <3_ 
I 

) 2 
.. 
:! 

- ~ 
~ .. 

SERVICE CONDITIONS 

.,I Flutd i Ur1ts Ad~. is<.~ i 
I 

I I 

8 Min Flow ! ~,~ax F!ow '2.0 t ' ! I I 

E 

.I 
.., .., .: ;::, ... 
"' 

;; ... ,. 
"' ;, 

9 ~ormal Flow : Stztng Flow ..._ ..:l I I I I 

iO Inlet Press \,ax !Norm 12 S' 100 ! I I 

11 .2. P Max I .2. P For Valve Siz1ng I 0-/t!JC l"..fl L 
12 Temp Max [Norm JF L A.r--'"IE I 

J )( c .. .. 
·"' 

~ 

; 0 
3: 

u 

"1 ~ ~ .. 
- i 
'!! 

13 ;c gr :9l 600 F , 01 Cor ;~me 2.'(.10-3 i 1 2. '(.\0-.> I I 

14 VISCOSity @ Ocr Temp co ........ I B4- < 10-2. .,_ 

BODY 

15 Boov S1ze , Port Size '3/A I( LCD_ I l i 

16 Tvoe of Boov 

17 Matenal 3<.CN-z.'!: 

~ 

"I 
Ci 

0 
~ -~ 

18 Eno Con nectt ons '5><:_.\Z E 'H E...']:) 

19 Bonnet SI"D 
I 

20 Luoncator llsolattng Valve - I - I 
;; ~ 

"' 21 Pack mg or Seai - I 

~ -
-~ 

.. .E c: ..... 
0 .. - ::.. 
> .. 

22 Pos1 t1on I ndtcator -
23 Guiding -
24 No. of Ports c::JN:=. 

"ii 
,. 

~ 
:::l .. 

I: 

"' 4 "' 
> 

::;, ~ 

.,. ._. : -;; 
> ., 

-· 3: 
~ - .., 

• "' 
'!-

~ 

25 Val11e CharacteristiC - I 

26 -::: l Cage 0 DISC 
,.... 

Ball 0 "5:71:::> I 
~ 

77 "' ~i ?lug '""' Shaft :J Shaft C "3-:-~ -7s ; I Seat c Seal 0 s-o ' 
I 
I 

~ ~L 
30 C11 'or S>ztng F1ow Furn Cv I ' 

NOISE DATA 

31 I L1ne Size i Pice Scheau1e ~/cl-'' I ':>4.5 
I ! I 

32 ll"lsulatlon -
33 Sounc Pressure Level dB A -

0 ;:: ACTUATOR & ACCESSORIES 

• ?: -:: 

" - .J 

34 Actuator Tvoe 'S e:' L,: ::;:~:E.G· 

35 Fail Pos1t1on C.LO saD 

36i c:ose@ 10oel"l@ - I - I 
>( 

•• ! 
.. 

:; 

~ -
;; 

37 -? Far ~ctuator s:z,ng -
38 PosttiOI"ler ReQuJreO JW!FilterRgltr - I - I 

39 Bypass \Gauges - I - L 

.J 
40 For Input Siqnal of --

• ~-

.: 
41 O;.Jtput Shall Be ff~.J· 0-/o..;IPJI 

42 Handwheel Tvoe --
..,. 

~ ... ~ f. ~:.-:: "'Q ::.:: 

~ 
~ 

i( .. 
- ~-

% 
: ;; 
'~ 

8 >~CE ro :E~iiER 

i ~ c FACE iO CENTER 

I * I 0 CLE.<RANCE ' . ~ ' .' ' c 
~ .2 

1[!1 :! ~-
; ·~ - 0 
~ 

~ 
u 

0 .. -- -~-..:><:- E ·:~E:.R!NCE 
I "-9--J! A-4l 

..... H ACTUATOR DIA 

' .. ' 
~ ::BST~UCTION J lCTUA TOR ~EIGHT 

Notes: (0 6~ \J E.NOO ~ 

'II 3 ~-.. u u 
.2 2 

·= ~ 

;a = ~ 
PARSONS 

SHEET I JOB NUMBE 

4-t:* =~e::l 

SPECIFIC~TION 
CONTROL VALVES -

DOCUMENT NUMBE~ l IS.\0-1 

:: •, ,-. '""~ ....... .1 1'11 I 
oc-
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REQUISITION NO. VENDOR l)RE..':>S~~~S\.IC';tO~ ~R .A~.., C:Q (I~ 

Reference Soectficatton Sheet No . Model No. IZ7~SS , Type: • Indicating 0 Atceiver 8 Prmure Element: .. Bourdon OBetlows 
0 Other 0 Other 

2 Mounting: 0 Surface 0 Local 0 Flush 9 Element Material: 0 Bronze 0 Steel 

3 Dial Diameter 4 '/~'' Type ~I~==; ':l 0 Stainless Steel a Other 
4 Dial Color: 0 Black JS White ~,taC..C:. 10 Socket Material: 0 Bronze a Steel 

5 Case Material: a Cast Iron 0 Aluminum 11 Phenol Type 31C. SS 0 Stainless Steel 0 Other 
C) Other , , Connectton · NPT a:~. ln. )1'/2-! 

6 Ring Type: a Screwed a Hinged 0 Slip ,.Bottom a Back 
Gl Other Sr--J ~? 12 Movement: 0 Bronze )tstatnless Steel 

1 
7 C) Liquid Filled a Glycerine Fill 0 Nvlon a Other 

I Case a Other 13 Blowout Disk ... Yes aNa 

Rev Tag No. Item P&ID No. Range( I} Operating Service Accessones No. and Section Tube Dial p~~2 

I 
LPI· f<'l-~( '2.. E ~ C""t"'' i< T \::::-1..1 rc 

PI-::.c~ -~I <c. 0-IOC' !!)-~ c.-c.a :sur:..'=:~ -~t-.1.'1<. '='C..e...s~uK£ 
.I 

I ~co ro PL.. A 1-{T All<. -ra 
P":- :.2 s J- I /c~ o-1.00 0-'-00 I. l. S T~P.,Nc:::,~e:e_ ?I.JN"\P J 

I 

'' 

I 

I 

I 

If 
I 

Notes: (D '3cAL. C::: ~ 1'"'.0 ~e: \N 1-"') 'E:.,. ..,-~ LC: .. ~<:...::11-....J At~E..N \S. 

• • 
RJP 

SHEET JOB NUMBE~ 

PRESSURE GAUGES 4 ~ .:a·:-: ::1 

DATA SHEET 
.- . 

OOCUM£NT NUMBER I FIE 
THI ltALI"H M. I"AitiONI COM .. ANY 

' S". 1 a-~ c 
ENG·IN·1211A·G 

• • 
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REQUISITION NO. 
VENDOR ·C-~c- ..:''7' .• -'~ ,.J?. / - ·.- / .- .:> -- --· -

, Tag No. 
~) /• ~Q.j 

2 Item No. /f 

3 Model No. J/f4t/C 

4 Service Rt:.A£JlJR 
tcNr 

5 ltne or Equtpment No. I' AV·IIl._l'':.l'l);) 

6 P& I D No. /Section LA-Rv-up.q/1<7 

l 
SERVICE CONDITIONS 

7 Fluid ..57"!!"""""' 
8 Required Cacacitv Units t.to a "'/l'h<-

I 

9 Maxtmum Capactty 

1 10 .'-Aol Wt or so gr @ Cor Temp "-8 

11 ViscositY@ Opr Temp cp ~. =\· 9 

12 Press psig: Norm Relievtng ~-""" 
I 

13 Temp OF: Norm Relieving '"? I ":) - ~o I 

14 Sprtng Set Press (pstgl ~0 

15 AcC'.Jmulatton % /0 

16 Back Press-Constant 0 ::::>s\ -;. 

Vartes: From To 
I 

17 8u bble Tight @ 90% Set Press u-.""~·~C'/AC 

BASIS OF SELECTION 

l 
18 Code A.!'/'-1 ~ .,5J!C7' b,o,.u ~ ~~ V. I 

19 Fire 

20 Other 

21 
ORIFICE AREA 

22 Calculated sq tn I 

23 Seiected sq tn 

2~ I Onfic!! Desicnation 

GE"JERAL 

25 1 Seat 7,-oe .. ~/L/ ·/CJZZI,t.£ 

26 : Destgn Type ._5.Ai;:c"/'1" / ,-_ r.c / _ .. ,s:: 

27 8cn~et /7~.::..---· ~ .:::::> 

28 
BODY 

I 
29 '\1aterial /'/J,?_.:::: . .J ~7~. ' 
30 Size Inlet Outle\ /" I~., I 
31 Flange Rat1ng ANSI SCI?.! c.v .!" ~ 

J 
32 Type Fac1ng 

-~ 

33 

TRIM MATERIAL 

34 Seat and Dtsk .....3.:~ - .. 

J 35 Gutde & Ring(sl 
::;) . -. 
~ /.::.- --

36 j Sprtng - .-) 'r_, /~ ~ ..-.../ -- -:'"<" ~ (. -

37 Bell oM -
ACCESSORIES 

I 38 Cao 
·/~- -

J 

39 Lever Plain Packed . I 
- . -

40 Gag 
.--r---

41 Other -
42 Code Stamo (ASM El /,/~ "':'" / !"' !" ::_· 

Notes: 

• 
111 

RJP 
SHEET I JOB NUMBER 

+~ ' 
-

DATA SHEET 
RELIEF VALVES I 

~., ~ .. ~ 

OO.QJM~IH NUM8EA 1 R 

TM£ AAI.PM M. PAI!SONS COMPANY 
/'~ , ,_ --
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REQUISITION NO. VENDOR ;t'd..f'.t'~d.JAI_, (oA' Al""~~,-r~ .. .. .,"',~' 
Reference Spec1ficat1on Sheet No. Model No. ~'f'l.t ~ t//~ I /V_,. 

GENERAL AUTO MANUAL SWITCH 

1 Description Cl Recorder C]lndicator )!1 Blind 23 No. Posit1ons 0 External 0 Internal 0 lnteqr 

Cl Controller !X"Transmitter SETPOINT ADJUSTMENTS 

2 Case Cl Rectangular 0 Circular fit Standard 24 Manual 0 Internal CJ External 
Cl Other 25 Remote 0 Pneumatic 0 Electnc 

3 Case Color 0 Black ;K Standard 0 26 Control Point Span 0 Fixed 0 Adjustable 
4 Mounting 0 Flush 0 Surface 0 Yol<e 27 :::: Other 
5 No. Points .... Recording - Indicating -
6 Chart Type - -in. 0 Stnp 0 12-1n. Circular MEASUREMENT 

0 Other -
28 

7 Chart Range and No. - 0 Thermocouple 

8 Scale Range and Type - Type 0 J(ICl 0 K!CAl C TICCl 

9 Revolutions per DaY - or Inches per Hour - 0 Other 

10 Pen or Pointer Speed - Seconds Full Scale Travel 
0 Reference Junct1on Compensation 

11 Printing Speed - Seconds per Point 
0 Automatic Standardization 

12 Balancing 0 Electromc 0 Manual 
29 0 Radiation Type 

0 Mechanical 
30 Ji( Resistance Bulb Type 

::;,. 0 Other 
13 Volts· :21./ Hz ~ Material 0 Nickel Jf Platinum ::: Other 

TRANSMITTER 31 0 Other Type 
14 Type 0 PneumatiC )I(Eiectnc .-.LJ. 32 Range to 0 °F 0:: 
15 Output 0 3-15 psi ,O(Other 4f. -~ · ~,3 Other 
16 ACCESSORIES 

CONTROLLER 34 Filter and Regulator 
17 Type 0 PneumatiC 0 Electric 35 Air Suoply Gauge 

C Other 36 Char:s and lnkset 
18 Proo_~ 0 Auto-Reset 0 Rate 0 On·Off 37 Zener Diode 

0 Other 38 Alarm Contacts 
19 Output 0 3·15 psi 0 4-20 mA DC 39 Other 

0 Other 
20 On Measurement Increase 

Output: 0 Increases 0 Decreases 
21 Electric Switch Type ; On Measurement Increase 

Contacts: 0 Open 0 Close 
22 Contact Rat1ng Amps Volts 

Notes: /. r~"'""'J,..,,.,..,~ /~'7'~d'~A' ~~T ~_;: ;er~ ,Nj) w~~t. 

~· 2 ~.-(.~ ,.;.N_? ..s,.,,.,AJ /-/.J)...J (,/..['?.-I~(.~ 

.:S· .s-.~ h.,,..., ~~ 12~ -cr ,;~~ /i';~~.:;' ~.,..?; / , ""'4~(. 

-;;,.4' ;l/~. T7=- /'1/ rl 

/! ,V' :;1 0 ,c.. D ,~~t..; :/L 1- f'1C/',t'.C 1"'1/.J)v~i'lf' ~~.: 14' ~ 

,;; ..; /de. ,q e.I..J ( "2.: r r--1 c _:;;. ~ L r'rJ:j.; V .i)C..j~oc~~/c 7/~ -=-.:; ~ (../,J;J(_ 7' 

RJP TEMPERATURE INSTRUMENTS SHEET 'It 
t 

~08 '"UM8EA 

to~-..3 
DATA SHEll (POTENTIOMETER, PYROMETER 

AND RESISTANCE) 
OOCUMENT NUM8EA I FIE 

THI ""L"H M. II'A,.SONS COMII'ANY .1-S-: /0-/ 
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REQUISITION NO. VENDOR /fer..I4 1'-ft:le/Q_, (I? A!. ;tt/,.,.,,,.,.tl:'~ I"G, 
Reference Specdicat1on Sheet No. Model No. ~~-q ?It!~~" .5 ~o,:,r, .:'.c ~, J~ r~ 

Type of '1:1:: Scale 
No. 

Me as 

Rev Tag No. 
Item P&IO No. 

Range ~JI and I ncr SerVICe 
No. & Sect "~ aa, ild8 Chart 

Points 
Output 

r~J/- ;fl." I -:;~.;.J 
- ... 'T I I /C.::,.., - .. '5. / """~ 

tJ - *'"'" 'f-WIIf£ - - /A~t'd. r'l<'- 2 I 1'1 "YI"". 

I /IJ " _,,.,.,., 

I I 
I 

I 
I 

I 
I 

I 

I I 
I I 

i 
I 
I 

I I I 
I I " I I ' 

! I I i I I I 

I 
I I I : I 
i I 

I I I I I 

I I I I ! I : 
' I 

I 
I 

I I I I ! I I 

I I I I I I ! 
I I i I I I 

I 
! i I I I I I 

l I I I 
I I I I I 

I I I I 

i I l I 

I 

I 
I 

I I ! 
Notes: .A/ rt.t.. ;-3 .? <!' ~-~-'"'~'-L ,&"~ Etr,.,E.v-r, Wc~L ~ a~ /C~.v~.:. ~-

~""' ,.; 7' s,!;;:) ...,:-;-A(-4/1',..,1. T :r_..,~,c I ci , /.J":; # £ ;L/ IS.£.!) jC,.:J~C 

NI9S7£'~~0 y /'-/A r £ ,~' _., L 

RJP I 
TEMPE~ATUREINSTRUMENTS SMEET 

49 l .08 ~uMBEil 
t,.!)/ -?-.! 

DATA SHEET (POTENTIOMETER, PYROMETER, . ··"""' ......... ,.. ..... ··--' OOCUMENT NUMBER I R 
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RE:lUISITION NO. VENDOR .-:::...s~c-z~~r l ~~ ~";l';::>!(_f"'IJC:,"') =:'f"..A, c 
Reterer1ce SoeclficatJon Sheet Nn. 

...: GENERAL WELL - ~ 
~ 

~ 
~ 0 
;:; -.. ~ 

:, -
~ ~ 
~ 

1 Bulb Type: )(Threaded [J Plain C Union 7 Construction: C Built-up ,I(Drilled Bar Stock 

:J Other 0 Other 

2 Case Material: • Manufacturer Standard 8 Material: ::: 304 ss ~ 316 ss = O:her C Other 

~ --"' ..: .. 
. ~ ::; ;:; 

~ -: 
2 ? 

3 Dial Size S'' Color ..... - - 9 Process Connect1on: 0 1-in. NPT ~ II N' P""' -
4 Form: !J Stra1gnt CJ Angle '5! Other 

= Fixed }(Adjustable 10 Lag Extension T: :;!None C Shown Below 

5 Bulb or Union Thread Size: ?;;;·•n. ~ ~· . 0 3-in. _. 4·tn. -€ ".~anufacrurer Model No. ~ E __ Z. C 11 Manufacturer Model No . .ij! L1~ ,.,.'?" .];:)v '?If l~l'-

~ ;:; 
;. 

'-

I Item P&ID No. I Opr I Stem *T Type L1ne Size i Rev Tag No. 
& Sect 

Range Service 
I No. Temp : Length Dim Connection and Spec . 

.• 
~ 

~ 
:; 
::; 

c 

I - -
I 

I ~;:::.. - ~'V • co .o.~ I 
I 

\ "-tc'NI - '.J ' -:.c. ~ I "V'\:::'_~/"', 1 oc.::> c I 5o" c.. - - 11":. I • N ~ '-N Po. -=.:;iT' 0:::. \.Jo..J A' ~ \<:. 

I 
I 

I I I 
I 

> ~ 
~ > 

~ = IQ 

"' :5 
~ 

I i 
I 

I I 
I I I I I 

> ~ :: 
~ - I I I 

I I I I 
>-

;:; 
~ 

~ " ~ I I I I I I I I I I 

2 
"' :!: I I I 

I I ! I I I I I 
...., 
Vl -z ...., 
(i5 .. 
~ ? 
< ~ 
0.. 

I I I i I i I I 
I I i I 

I I 

! ! 
I I ! I i 

I I I I I I I I 

~ " - i ' 
I 

I I I I I ! 
I I i I I - -

< :: 
~ 

I 

I 
I 

I I I I i ! 
1.0.1 ·-
~- . i I I I 

' 
0 ; 

~ 
--

~ 
::; 
~ 

0 -
-

I I ! I l I ! 
I 

i I I I I 

-· - - I I I. I I I I I 
I I ., 

-"' "' 
~ "' 

i I I I I I I I i I 
':: 

~ 

a. ~ 
;; 
..: ~ 

·t 
~ ;::; f 

I I I I 
I 

r I I 
Notes: 

2j 

~ 
g -
J> 

0 -X 

* T Dimens1on is lag length. 

..z/5." ,J!., %II Mll~"r ...J;: ~ ;e wr .!l '-<; t:.J..L ''(/ . J) 1'"1"r N.rtoAJ .. ; . 
.,.;.,.;,., t.J"-Ii /H &},4 ./~1'~?'1117 .!'¥(/./', 4.& -r~~~~7.r~ h"' '?';;;.,~ 0 

"' : ;; IIY' ; '*" .J / e:J _., 

-
~ 

~ ::;; 
.~ ?.-

. I I SHEET I JOB NUMIE~ 

D.rD -INDICATING BIMETAL 
_ .... ~ =-~:::c. -3 



.l 
REQUISITION NO. VENDOR .:.s.~ 

' ::<. ...... ? ,....., -. - \ --.--, 
~ ,__ - - ~- J --=-- ;_.::;. ~ A· --

-~ "' ...: 
0.> 

~ 
~ 
2 .I ;; 0 .. 

2li ..:l ., .; 
"' .. 
~ 9 

.] X t :..> 
~ "' .] 

"' ~ : 

J 
2 

> 
.3 ..:l 

: ~ 
-= ,.. 

":li 
3 -J ; ~ 

5 

1 Tag No. - = -"'2...~""2.. ::.:=~. -"'2.""2.3. z 2- 2.?( -
2 Item No. I 2.. 
3 :-..1odel No. ~"7~21 I:;:~ o....l\ · 110 n ,I c S:7~a 
4 Servtce .,..... r '~""" "7"r""' ! -:.: '....r--.. ... .ff4~ w-.,.r-t. j -' I ,..,....., ~-:: ~ ~ :.:.::::.·:. I "2 =._,:,.. c--::) R /? .tfUt:lt!~ ,..,,.,.,r '" 5 L.ne No. '-_:_•;•·..J-~.;-:,)-01=.. -r.:.:,"'-4-1 · :.:-·--.._ I 

i 6 P&ID ,"Jo .. Sectton ";:..:_.,._....,.,p_Q .. 
~4.. t_{::;..~ -N"\?_ ~ /·...; :::' 

1¥ ,.,_ f 1..;-i I 
I 

SERVICE CONDITIONS 
7 j F1u1d Un1tS 't-~;:...7""" ~ ! -~7'Vl ·" ~~~- -1s~lo.(1 WA 7't: -1 I G/,.., i 8/ F!ow 'IJormal Max1mum I • 1 ~.o .I 0 (~ - I :J - ·..l 9 j Pressure 1n ,'\Jormat Max1mum bO "=>C I -!...D I : ! 10 I- P Normal Max1mum I 2. 2. I .. I 11 Temperature Normal Max1mum -o sc -c 50 /,:) 

i2 Vtsc ~ Oor Temp Co So Gr ""' -"" . ..., I c !, o I I . ._., 
~ -~3 Gas or Vapor \1ol Wt - --14 s c:::.., '.;~~-C~ - ' ~ . Q I, 

~ 
<..l 

; .§ 

i 
:: -
"" j ::; 

> 
~ 

1' 
::.> ~ :; 

;_j > ::; 
..o.L4 : 

.... 

BODY 
~ 5 3oov Size Port Size \" ' (/ ' /h' .J/~ i 6 1 Type of Body .. 

v-.J ~"' ? 'N p.y .2.. 141"' ..., I 
._ 

171 ~atenal '31t.:> s '5 _;,;,.:.I : 18 : ~:'0 Ccn~ect;ons ';.;c.~~ 
·;;;: 

I ..reo~..!) i 19 D1rect Lift II nternal Pilot '-/c=s. -- '-./-= s: -- "f"tS - ! 20 I Pack1ng or Seal -- - - I 21 ' '.~am.:al Ooera':or '-1=:_<,. 'fr.:::'C:. I ..,~ .5" i -
~ > : 

z ~ < c.. 
~ ~ 
c ~ 

"' 

22 I Reset I -- I -- I - I 23 1 ~.1atenal P!-.Jg ! Seat 'S:S I ~l.l"i~~ 'SS :O..;N..::+ Ni5.,S' iJ IIN4 ~ : 24 I;:..,. for Max1mum Flow 1 Furn1sneo Cv 9 ~. \ ( "'2... a I\·~ I ;.J I 

25 I 

~ 
(.; 

-· 
41 ~ -

'- :; 
> 

~CTION 

26 .\Jor~ally Closed or Normally Open -' ...... .., -:::> (· ~s;=_D I Ct.: .:.:c·!) ---:::;7 I 
I 

! < ~ 

1 
~ 

:: -
SOLENOID ~il So1eno10S Shall Be Des1gned for Continuous Du:y 28 I Voltage DC or ~C & riz 

---~" 
f::>O --::: ~! //..J""Y t,.:~,.-;~ 291~ ·.'-4 ,::....-;5 Pull n [Hold I IS"·~ I - - I - -

' 
< : 
c:: : 
\..,j -
:I: 
~ :; 

30 ! Enclosure Nt:.. 1'-'1. ~ .:..,_ ~~ /V.C"?'~ v I 31 I Electr~cal Connect1ons ana Size '2. 1\ = ...... ~ i /A. ,, 6-.r:;..,~~ 32 Coil C..(...AS'5. ..... C::_AS~ -+ ~t.;o~S.{ I~ 
33 Connect1ons 1 Reference Sketch~ I •.,'-lL- \ I /Nt-1:.7 <..l 

·u 
~ 

X 
::.> 

~ 
~ -;: 

= 

" 
--

tl -= .§ 
:..> 

"' -";( 

34! " " " z. oul· C..T .,.. 2. a v7't..~ 7" 
JS I " " " 
36 I " " " 

i '~:~es: 37 

I -0--0-1 
I E 

n 

~ ~ -o o-e 
r 
g 

j ~ 
::.> 

;..; ~ ·- ~ 

I -o o- -o o- -o o- -o o-z 
e 
d 

"" 

'1 ~ 
~ 3 

:..J 
38 

D -:;" 
~ .. 
ii 
~ j ::.> 

: 
~ ... 

~ 
.. 

.: : 

i " ~ ;: 

e -o o- -o o- -o o- -o o-e 
n 
e 
r -o o- -o o- -o o- -o o-g 
I 
z 
e 
d 

~ = i I SHEET I JOI NUMU~ 
,.. ,,., 
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/ 

REQUISITION NO. 
VENOOR ~IS'('",Wtr~ . ~IPA!!rc!/!..f ~.(. #l"'r~v,~ 

Rtfer.nce Soe«:~fiCitlon Sl"ltet No. 
Model No.fl ~t: /Z /Z -tt-}1:8 ec~.JI1'-1 

Scale 
Mtuuram.nt 

Rn Tag No. 
lttm P&IO No. Chart Increase Serv.ee 

No. & Section Range J·~ Output 

t..f-19! I /'1'k-i -#" a-t~ ~ /NC A'£.~~<?~~ ~.VA! UV,(.. 

TI-1~,?,. 2 /Yr-1' a -4/'co ~ LIVC ~.r, c !"D;'(. /',-, AJ.< /~ ~ /"' 

. 

I 

I 

I I 

-I , _L ...., ~.., / #'" 
. 

-
(.A;.~ ""' , ,..,.,..,~ / I;C /r ~ I c.,.. ,.. "" , A-' [7 :c;. t'- ' 

...;: l'f-Jf E;; ~ I ~//V~f ~4~t.Jy ;'H ~~~ ~~·1/~'" 

~~~~Jl· r~ AIG?I 77-t "~~ 

I I I I 
I i I I I I 

I l I 
I I I 

I I I I I 
I I I I I 

I 

I I I I 

I I 
I I I ! I I 

I 

I 

I 

I 
~ 

I I I I 

I I 
I 

I I 
I 

I 
I 

I 

RJP DATASKUT 
RECEIVER INSTRUMENTS 

SHUT 5, I Z~?a;;~_; 
07.E.NT NVMIEIII .l IIIEV 

1'Mt I'A"'" IIIII ,&QONa ;oiiiii,A.NY 
I ,Jr.J-1 

ING·IN 181 U G 
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J 
REQUISITION NO. 

1 VENDOR [3$"74 ..$1'1-'1,. 'JI' .$ '?'..{ 1'~...,~ 

, Tag No. : P/J- 22 7 !"~~ f-i' ~ tl ,rz~ £(; " ... 

2 Item No. 
I 

3 Model No. 
,7 

4 Service ,;sA ... ,~c~ 

I 
,-:~/'/ T 

5 Lint or Eauipment No. I '.:.A v--III 2.- ill 

6 P&IO No.,S~:cn .:.A-RI-MfJ-9/k~ 

SERVICE CONDITIONS 
7 Fluid ...)7'!,.,,.., (/AI;:_~~ 

8 , Reau1r!d CaoacltV J Un1ts <../~.:; f:::';'"":<? l l I 
9 Maximum Caoac1tV 

10 Mol Wt or So Gr@ Operat1ng Temp '3 .:. ?? ·<.:::-<... \ , , Viscosity@ Operating Temp Co sc 3 I 
12 Pressure PStg: Normal l Relieving .:... ~ "'" I 1 I 
13 I Tame '"'F: Normal I Retievtng - ~ I ::_-_:) I I I I 

14 Back Pressure · Constant .:.. '-<". 

'/aries: from l to r T l J 
15 8urst1ng Pressure, iJemed ;:JSig ~~ 
·s Bursttng Pressure. Mirnmum ps1g f7 
~ 7 _L 8urst1ng Pressure. Max11'"'1um osig I (;3 I 

BASIS OF SELECTION 

18 Code 
19 Fire j 
20 Other ?S-J ~~ -:-s::-n c 1'1 

21 I I 

SAFETY HEADS 

22 1 Size i I " 

23 I iype - 6)(.) I;:::,- .J ~1'2..11 FA ... T< I I 

24 1 :rtet Cor,r.e~·cn · i'x'Ot .,,C":..::l '<€('1"'1. =~ 
I 
I 

25! i"'let Connect1or · ~at1ng /,.-I .:;-o-=: :<.- i 

26 1 lr~tet Connect1on · \~atenat ~~ .._ ~c:::: ! I 
27 : O:Jtlet Con~"~eCttor. · Type . '· ;:_ . ) "' •..c.'.<.. :=r_;_ i 
28 I Outlet Connectton · Rat1ng i /'- \ SQ ~ Q..::: I ! 

29 Outlet Connection · Matenal ~OC..<- ""S ::=. I 

30 Bottil"'g .::::.. 1'-0 S::L I 

31 Gauge Tap -- I ! 

32 I ~::::: <....- I esc..'""~· 4-0 I 
RUPTURE DISK 

33 t Disk Tvce I r! 
34 Jisk Matertal ":.\-.a s.s 
35 1 Vacuum Suocort \latemt I ·"- ':l 

36 i Seal Matemt i I - -C.._ 

37 P•oteetlvt Ring Matertal -
38 I L1ntng i -= o;:..~.-c-I 
391 Coating -
40 I Kntfe Slade 'v1ater1at 

41 I GasKet Mater1al I -
42 I 

ACCESSORIES 

43 Scare D1sks 2. Rt::Q/:::l 

44 1 Code Stamc IASMEl on Handle -..1-::.S. 

45 I Excess Flow V1lve --• 46 
47 
Notes: f(l/ ,'7' ,;,( ' /.II..!~ 4 ,./.];) ...J ""';~ 7~ /~L""''.i) iS':" ./.~~JJ~IC. 

~w-1'~4~~~~ 7'"'~ ;-~.s.sr-""'~t.' r'A lt. "'? J ~-~ /N.;' ~,1,~ 4~~~-.. n.rJ.J 

~,.~ r~'I'.M~L._f 

RJP 
S~£ET I J08 NUM8E~ 

RUPTURE DISKS S3 6: ~'l-J 
DATA SHEET DOCUMENT NUMBER ! • • 
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H c. :... 
REQUISITION NO. j'VENOOR 3Ec I{ MAN (.?~ APOQ 01/EO 6 G;)UAI.'\ 

Reference Speccficatcon Sheet No. 

M=:.EL.. 
() 1...1- SlA~ ?H MONt:'O~ CON. '5l"':IIN4 c~ C.Ci-,~~rcE.11J1.S 

Pr <". F"Ol.. L 0\J...I ~ ' . 
p~ I D LA- QV- M P- or R:\1 1 

\ - ('/\, () ·-.; s L. 04"2... ).. ·'I A. L '1' ~ E. '.~ P"'-l0 .i ~ ~ ~~-pi-t) WIT!.l P-4~ 3 ~ i ~ 7 

,' ,_ -:: :::-'\ ·~ ,; 1,_ P':';; AM o '- l F ·t ~ 

i.~ c. .... N~ A t"T - 19~A ANAL.-( ~E:R.. 

-' - ;.. ~E - \ ~9,; s ~3>1""\c~c;( c~-.e ~LS:CT~OOE '=.lA, ~'~.:.~;;t ... .::. 

-

St:.--;<;::::_; I I!. E. :_ ~ c_-r e 0 c. E: ·3 \A-n C'N ~oa-2-0-,Zd -3 -!- ~ - 0 

I'-( ~- •J \..:., ·4 

.J'I~ ..$ .s r~I)W ~.41 l'f.-1~U A~V.J) b ",_., E lfi/.f.S r' 

J& ltpoJt. qo~.z> L.,dL{. ])o l/-:$L1: Jv.N'<:.J";o A.l /f}JIIlL~t:'NL',£ hcc.,.,ci:J~ 

• 14/Sol ~,;..,/ rft-~.rs C~ ~CT.tt!~QL q~IV~rl!A-(. r:l--tt ,., ... z:. 

..II 1'1~0 . ~-rJ> /I</~ ""f 0 a;,,_,,_ F A.J .$' _, ,....~-«!! 

/'~c~ ..);_;/l'l..T I"'-" v + .r7.;) C:c#' $.-JI{t,C li"".H.,SL 

!('/9AI 'L - ,.::'~ .. 4]) f t.J..f 1' ~ d ~' _,.&::"~",.., .:::; -,; '/ 

CV 7!"'P 7 . .f-2~ ~"' tU! /N '?Lt;"rf~ L /W/ 7/.1 ,t/AM l-1' ~~/(. ) -;-,e~~,_,, "?"1'~--1 

;h~~ / 1'1 I'.!' j)~ AI C'.! t!"'""d'-~ I~~' 91'.3 ...<orr 

I - ~l"f£ /9--..S ,4 .::f D t/ <f E~~.£~ 'T"A~ A/~.f 4~ .... /f f .!J .!f_v;, 

/1/T-/~f& w~ rrl /? ~~11-.fPd.-'.AJ-! .f~.rc;-~~.P~ ~o....t 

OX' I 0 .4-7 -'CA.J ~Z'J!)uC7/o -v "~'7~1(/ '?'/~~ ro~ "l ~.,~,.r,v~....,r"""~ 

A tVA t, "'f'Z £,C. 1 ';.J'.Joo -;.ta~ ,72) + I 41 0 CJ ">ff II fA l>fu .S7 AOG.cC) 

1 

J 

SHEET 

54' 
.l JOlt NUMI!E~ 

RJP pH /c~? 
(O C 8'-?- 3 

DATA SHEET A. ~; .;.. \... '( -:; : <, OOCUMINT NUMiliA I ov 
THI "AU1H M. I'AAIONI COMI'ANY I \5 -I 0-1 
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Reference Spec1fic:at10n Sheet No. ~-:::" --.;, 

7/rt.: ;/.:rL~ /('~L .-.J ..., r/; ..,- .':./ -. ~ 
.,... . ---

{;;::A;' 7' .4 ,/ ;(.1 .! ::> ~ 7 ~A;' 7/ .::J /""'# ~ - ,~ -~ . ~ 

• / ...... ,1 - 7,_:;, _. .:> '- / . \7~ ~.f 
'-"" -

I 
;lo/~(./7' /~t.. 7' ,./ t: / . ) /..;,.- v ~C' flo Jz. . 

-- 3rt' ...J -r ( ~d>t' / "'" S'c~. /1'-'f/N') C) . ..: ~!C. 
jlt'7J" - -"-" •, 

C.// A/ 7' -'1 r:: 7S /r.) o A-~) 
I 

-r r1 ,£ ]).! ' ,M ,. :?~~A) /il.r. ... _,. ...-z. 

EA.J~/1 11?.1 AI~ 

-
I ' < /J(~ /( ,.J ;"' /;!_' ."'( r-1 4e.C r Jo p,~r.r J . .: ~.-·::- ,..." ·< / .?~~,.._· I 

HI:'~ .!'C 
. ,4(..t,_L"~- =< /~,_,-2.5- /f..;-: . -- ,z ,.J. .:l' ~ c ~ 

~~- ,· / :;) . <C:-;2.7? 

I 

I 

I ., 
I 
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REQUISlTIO~ ~0. VENDOR /1 ,Ac: AI' .. ~ 7""..<' C" ~ .;; <' ..,.... ............. .<' .• ,~ ~ ,..:-:;;.,·A~ 

1 Tag No. i.E./L/- I 'f 1" 
ORIENTATION 2 Item No. I 

j 

I 

l 

j 

3 Model No. ?2- 7DOZ. • ,:; Ol \ 

4 Serv1ce lf'~A~7t:'A! ~ ,11..//( (_; /~- ,• \ 
0) I 

5 Vessel or Eou1pment No. r.-< -2. 1 
I c- - -, - 1. ~-

6 P&ID No., Sect1on 1'1~-1 x-? 1 \~·~ 7 Type ~...;,....~("""!' 7"AN~("cl /V/"'L ®:: --0 
SERVICE CONDITIONS II·~~~ 

\ '-' . . '-' 
8 ~i=iUJd r..t' ~ _, r .E.:> /..-f.;,., rr< LEFT HA"O i; r:; =.::: :) 
9 ~ Flu1d 

MOUN TO® 10 sp gr ~ lso gr ~ r 

' 

\ I ! 

11 Press Max ·1 Norm lps1g) /11-4~ I I :I I 
12 Temo Max i 0J orm ,OF I 2tJO I :2..1~ I ' I 
i3 ® ,., ' ]) ' ' ' 18 . ,, I •. 
14 

j~(' ~ ?~t'd~ 4/ I - I ;.4) i - 00 /it' ----
~.5 I .'tater1al KrNAI'~ C!.:.4. 7' I'~ 

. ,., . ' 
'' / 16 I Size & Tyee Connect1ons ..3 // -/..J7:; J/1 ~ 4~4~ !'?.~ .J /tl, ..!" s LEFT HA ~ '\] '..J ..._, 

17 Teo Connect1on ~ #t:~ z 2. t... .:::. 7 ~ ..... c~ I ,rAJA MOUNT 
G~\ 18 Sot Connect1on ~!!!.1:1''"' 

19 Case ,\1oun t1 ng q3 \\ 20 Flange Ortentatlon 
21 Rotatac1e Heao 

ore: Mason-Neilan 22 -z. ~ "-'4 ~~ t6"' Standard is No. 1 Above 
FLOAT OR DISPLACER 

23 D1ameter or Length, ln. I 
241 Ex~e!1s1on. in. i @ ' 

.] 

1 

' • 

2510/latertai c:; =r=• ;:l I 
26 Torque Tuoe Matenal I '.:..l..~r~ 
27 I A1r Fin CD I \\ I 

;.J) L ® 26 I u \ "f''":.~ ' : ' TRANSMITTER c±.J,~~I 1 . -RIG~T HAND 29 Type I c' ~ ,Ce /r/ /~ 7 ~MOUNTING 
30 O~tPUt I ""-cc ""lA~ t;.. I \ / 
3• I 

~ \ : / J 
I I I 

CONTROL ...... Type ~ -~ ~~x 
.;, I " , ' ' 
33 Prooort1onal "'0 i Reset l l I 

~/'\ ! /''"<'' 
/( ~ 

34 Output 1,/ ' \TJ ., 
+ 

35 On Level Increase, Output ,, , /]: ·,~ 

',<,' ''~[ \ 36 I @'<; i (;/ 
1

6 ~GHT HAND 
ACCESSORIES , MOUNTING 37 F1!ter & Regulator 

!"'... \ 
38 Gauge Glass Connections 

\ ! ) \ \ I 29 Gauge Glass 

J 40 Purge C.Jnnect1on 
41 Electnc Sw•tcn •, 

ote: Fisher Govemor \ 
~2 C,..~-!51-L ..s~~,: 3 7- ::J I I 2. - 0 eo .<o,.= lr Standard 11 No. 1 Above \ JJ \ 

' ) '~otes: 

f 
I 

RJP I I SHEET J r 
r 

~B ~UMBER 
r-.a ... A ~U~P"P I t:Vt:l IIUC:TDIIMI:IU"n! ;j' ,.,0,~'7'-? 
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REQUISITION NO. VENDOR JAA.JIIt- /N/)f./.J7"~1'~ ..f I" O..t:. /ll"'l",.,~vc_ 

ORIFICE PLATE ORIFICE FLANGE z: ;....,. 

I 1 Concentnc: ,10' Other 7 Taps: Flange 0 Pipe q., Other -
2 Make to ASME Standard ~Other 8 Rating & Facing /.$3} _;LA-"7 ;r.c~ 

3 Plate Material: 316 SS G Other 6:::..-""S~ .!' .U. 0 .,., 9 Type: Weld Neck :Other ~(../,-' C)A.J 

4 RTJ Ring Matl & Type 10 Material : Steel Other 

Bore Maximum Rate Cl Nearest 1/8 in. )!1 1 1 Tap Size 1/2 in. NPT Cl Other -5 
6 Stamp to ISA Standard .if Other 12 Flanges byMat'l Control 0 -

13 Tag Number ,...-::;. /.rf,:;:; I 
14 Item Numaer I ! J 
15 Serv1ce Rt" ,•c:rCJt2 

TA'- 2.1 /'I-/ 
16 Lme No. I "r!w- ,"'fit -1/Z f• #~ 
17 P&ID No.;Sectlon HP- "! ~-7 

1 
SERVICE CONDITIONS 

18 FiUIO L/~VI_:) 

19 I Flow Un1ts I 
20 Full Scale Flow Opr Base I I 
21 I Norm Flow Ocr Base I 
22 P•ess ( ps1al Oar Base /frl~ I 
23 Barometnc Pressure 1 cs1al I 

J 
24 Temaerature OF Ocr Base 2./0 I I 
25 so gr @ sao F & Base Press 
26 so gr @ Oor Cond1t1ons 
27 Sucercomo Factor@ OorPress I 
28 Vapor, Gas Mol. Wt. .. I 
29 Viscostty@ Ocr Temp ICC) ! 
30 Steam Qual ISuoerneat OF I I J 
31 t .Veec r-tole 8eoutred 
32 I ViSCOSity Correct1on 1Fc1 I 
33 Liou1d CompreSSibliity Factor iF pi I 

34 DenSity (lbs;f1:3) Ocr I Base I j 

35 Comoress1Dd1ty Oar Base I i 
36 Cp/CII I 
37 Soec1fic Volume 1f1:J/Ibl I I 

1 
MEASURING STATION DATA 

38 Actual Onfice I D '"· J/~"' 
39 L1ne Flange 10 in. ~/:::> I I .1 
40 On fice Plate Thickness tn. 71" 
41 Seal sp gr @ sao F 
42 I .\1eter Tvoe -
43 I DiH Range tn H20 Dry A//1"'1> 
~ · S:a!.c "lange ps12 - I 
.-:; i Chart or Scaie Range - I 
46 I Chart Multiolier I C) -J 
-+i, 3era Ratto diD ' ---;:: I 
-+8 \-1anometer Correction IF 'TI I -
49 Flow Eouals -
50 L1ne: Size 1 Schea I ,, ....... "?'!) ! 

1 
Nates: 

1. Volume rates of flow are expressed at sao F for liquids and on base conditions for gases and 11apol'!. 
2. Vents and drams (weep holes} when specified shall conform to f!20 (i} of the ASME "Flow Measurement" 

Chap 4." PTC 19.5, 4·1959. 
3. ''F" equals flow pen read1ng; "P" equals static pressure pen reading. 

RJP SHEET S9 I JOB NUMBER 

ORIFICE PLATES 6-at9-3 
DATA SHEET 

Os.MENT NUMBER I IH 
THI IIALJIIH M. ~A IliON ... COMJIIANY / ,/;.)-/ 

\1; ·11'11·1 E G 511 G 

J 
J 
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BY CK 'APP I DESCRIPTION BY CK AP!' I 

- ~ ... . ... . -F~r~~~~~~~~~=-~~~---~~~-~-~·~-=~~~·~·~---------
U ."1:! ________ _: .. ~..;...i<...;:2, __ _.:,~~c::;..::~""------------------

lte~ No. -------J~~~~~~------------------------------------~--------~----S, ze · T,. oe -----------,"'"/--....._·..,:::._.c:....._."'''•:...' .. :-'-----., -
:te~ No. .=·.ur: 3v 1 .: • ,; = <. \1: o 3 v --fL---=..t;:;.:::.:c:..;'~:::----

~ : I·: - --- - ~ 
x e .. F · .... ; c: : ,., -------~:...:~.::.t......,::;.;.__;l..:~:::..;;::-__ oeo.._-......,'-:.:'--..:--•'--_._.~----'--' ...:-;:;...;-;;.-..:;;.....,· -'"-'-~"-'''-' "'----;..:::..""'1!~'-----==----------· ... - .::.~:...·'_ .. _-... -....:...~ 

o; Urilf0:":-:11:y • ; - ~ 

--= ~ - --
-:: 

.: > 
> :; 
- > 

- -., 
> -

..,. 
< 
:.. > 

-: < ;. 

---:: 

< -

-- -
-:: -

-· 

-= -· 

--= -
~ 

i= :cal State ~eco 

3atc~ 31e"1d:ng T 1"'1e ~.rs 

7voe of L:o~,;:c AJOTE I 
Type of Sol:d ------ 1-------'•----~----~-----111 S;::c:fic Grav1tv 
V:scc:s:ty cp @ ~ ::> 

o: of \1ix = './(;1 ~ \\': .lr --------------~~-----------------.,,IL----l Co moon e r: t T em o :;,e; !."' .-.:.,; ° F :-1 ___ 2 __ 2:..5;;;_ ____ __;;._-"lik"------.i!;;;;....Z--::;;>;;..-_____ -:It~---~ s~: , c s s: z ~ ! 
'\11XER DESIGN 

~ T:o =:"'.:ry = s~.:::::e ~.,try :::.J::::1m =:---.try 
lr:-.pe:.er· , ;pe '"UC$//.,;c 'jc. ,;;,<./C 

s~.af":: ~;a~e:e,.. ---- 1
11

. :_e'"'.g:h ----- ·.'!. 

:o ~ o I: r•g Tv oe ----------------
Seal ---------~L~I:...~~~~~c:~t=~'----------
Seal l..·~:J' :a:or ------------------

= ::e.,:er M au nteo :_j Off Center ·.~cur'lt ! 
\'. xer '.',:J~I".:: 1: 

I '\1ount:"'g c::·ange Size------ rn, ---- :Js:g Fac:rg -----•,....--:2s1g·r L:acs. 'v e"':IC31 

Senc:ng Moment ----------~• Torque --------
o~""'er 

\ d,..'-c ., 
I 

i 
--~ 

I 
I . I 

-,-

~~_L_ 

.\11XER D\\'G 

VESSEL DWG , x--z.c 
Gear Type --------------

~/f~ -----~ .'1 a:. o ---------
Se rv' ce ~ ac:o r ----------------
Max:mum Case Horsepower--------

WEIGHTS 
•• ..- -

,1 ·,I:'."' '-;-• 0 ":rL( <: C:: 

I
I :: ~:r or ~"'-:-~---=--=--"--"-'O.:::::...~_.......,...,...__ ::._ .. _~.._ '-_"".,;;. ;,;;j;;;. -..:._ ... _ -_"'_ ""_ &._'"'_'-H-e-,g-n.;.:------~~,"'_-.:;._..."._.__ 

·. ::o = :) :sneo \~ax Manv·,av :J .a ---- 'r. 

:s I 
OS I 

\ 3:::~:=..., ~ead Room Ava:l ___________ ;t Total_-lllr--------------------
:::s i 
OS I 

I 
1 

C.;::actt"V Nor~a1 ;:: ~ r ~a1 .\~a)umum 
:_::: ~ 1 a 1-.. eve 1 ----1~..-:..:..;...:....:;.::.'- h "..:.: .. ~a 1 _______ ::::.._

1 
_________ f: ~-~ax 1 mu mj r-------"'Jt-------------------~ ?-"<:sure _._·_._-tl~--"';__-- ;J s, g '..;or r""\a 1 ______ ..;.i_t::-..---------- ps 1; :\tia x '~'"'~ u m r---------li!~-----------------~ ---------- 'n. ~or CJ M 'x er Su poo•t C Shaft Sea I :\ 1f r ---------''llr------------------Sa ;fies :n. He1ght Off '.':all :n. rpm ______ .., 

c:~e· --~~------------------~----------------------------- 8 a ta Sheet ------~ttr-------------
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E"'~CdO$;.,j at-:?0 a 
I ..:..-ea C ass • c:a: c... c·ass 

~ .,., ) _.:.·~cso~er:c '\',x:~ce 
;: ::.,: os~·e 

2: 

· :::ar:, ::.,ciosea Fan-Coolea 8 "' . "' 

.. 
-

.. 

; 

< -

.; - "' 
"' -
.• 

"' 

Exc os•o.,croc' ::J 
indoor e ;..::::·~ce - ':" ~ 0 

INFORMA7i01\: 

--¥...---------- St i te No 
--.r----------- = •a me ,'\Jc ------------

---------------------------~~------------~.-------- Sear:ng No.-----------------
::..~L.L 

S::eec .. ":" ., 

Sa'e - -e·C..:r•ent Curve ::J 
S:J~~CJ- -:·ewe C.Jrve Cl 

DATA SHEET 

Tests (When Spec' fied I --llil\...---------------------
S:all T;me at Zero r:mr., --~~----------------- Seconas 

INDUCTION MOTOR ACCC;:;NT ~<.;MBE!'I 

/-/~ 2.0 ~.'iT : 
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NO. DATE BY CK DESCRIPTION 

Site -""'"":.. ... • _.:_·_.· b,..c~,;;' ... ' -;..--.::aoi..oj,,__.' .... --~--'·'--·--_::;~_.;o::._ ___ _ 
For L :_-; -- · ' --C' , 

Unit ____________ --~~~-~c~o~~,~~~~:~-~·._ ____________ __ Service · ' ... • ' --:- .. - • :_:: :..(· - • ~ 
Item No·---------~~~-~:~-~~~-~·--------------------------~~----~-~--Mfr __________________________ Size!Type _______ ~~~-~~~----~-~----

Quantrty __ .. ::"'c ... ~.:...·--------
Serial No. _________ _ 

ltem No. (Motor Drrver) ________ _..../~···;,;,·.:.·-?-: ----------- Furn By _-,.._·"".:_. ___ ·..::,.:::o"'._ Mtd By __ .;.;~·~·-'--~w~---Other 

MIXING CONDITIONS 
Mixer FunCtiOn 1". t-:" .:.· ' 1 -~ • • .:::.; _..- -- 1 S:,' c:,;::: "; < · ..... '· · :: , ~ ......._ 1 ._· :- - .c , ,... , \ -'N C..,.-._; ~ ': -f::::;:- .... ..__ .•.. I Final State Reod: 0 Complete Unrformrty • ~ S % Unrformrty • Off Bottom Susp 0 Other Withdrawal Rate - gpm Batch Blending Time hrs Solids Settling Velocity for--

COMPONENTS 

1st Cmont 2nd Cmpnt 3rd Cmpnt Mixture 
I ---Type of liou id ~· .;,,_.-..._..;:.-...-~._ 1------+---------+-------1--------1 

Type of Solid ------ 1-------1-----+--------+-------4 Specific Grav•tY@ {..,-: OF 1-------+------+--------1----1.;,' ~-=-'-----1 
Viscosity cp@ / . ..; °F t-----+-----+-------;'----=-:;..;:;;,_,_·----4 
% ot Mix 0 Vol 0 Wt f------_.;,~-----+----=-~1 ----..; ciaii .i~ ·:~Temp ___ ° F r-~~~·=-=-;;:....._,l_~:c..::.~:::.....-+; _ _c.::.:...· ;:::-~-:...-_,1 ____ --1 
Solids Size 

MoXER DESIGN 

II Top Entry 0 Side Entry 0 Bottom Entry 
Impeller: Type _-.-:..·.;;;::<.""S"-·-'·-:...=--- No ..... \\;" 

Wetted Parts Materral Hesc;;.oyC 
No. of Blades--------

Diameter rn. Staorlizer Off Bottom _____ in. 
Speed rpm Pumprng Capacrty .., "·; ·- gpm Tip Sceed ---- fpm Shaft: Diameter ___ in. Length ___ in. bho __ lst Crrtical rpm 
Couplrng Type Locatron --------------Seal ,~... c: - - Style '.:l'j ifkJDOg,_ 

APPLICATION SKETCH 

,-------
I 

t..'., :"' 

-- -(- -:· 

I I 
!; 

i: I 

Seal Lubrrcator CAJ,0. '.418[€/! (W•Tc A;, 5)Style ------------1-M_I X_E_R_D_W_G __ =-------------Mixer Mount: 8 Closed Tank Flange Mounted 0 Open Tank Beam Mounted .._v_e_s_s_E_L_D_W_G ___ i_K __ -_2~1.;,_ ____ _ G Center ~.1oun:ed 0 Angle Riser Mount 0 Off Center Mount ___ in. Gear Type---------------Mounting Flange Size in. Rating ____ psig Facing ------Desrgn Loads: Vertrcal Downward Load -----------------lbs 
Bending Moment -------'n.- lbs 

Other 
Torque-------- ,n.·lbs 

VESSEL DESCRIPTION 

'v1aterral c::.:. ·-: ~ .- '" . \.. / '< ' I • .:.,. ,; '- ! ~,_, _ - J 

Mfr -----RatiO-----
Service Factor ---------
Maximum Case Horsepower-----

WEIGHTS 

Mixer -----------------lbs Tyee c'IL L;;_;>~_. •• L Diameter A..i Height ~~-tc·· Driver ~bs Top 0. Open 0 Closed 0 Flat • D1shed Max Manway Dia ___ rn. Shaft & Impeller lbs Bottom 0 Flat !I Dished Max Head Room Avail ft Total lbs Caoacrty = .::,(""" gal Normal -------_-= ... _-;::.-;.;,_ __ gal Maximum Lrouid Level -: :_ 7 . /I,;;-.: ::,i ft Normal ft Maximum 1------M-O_T_O_R_O_R_I_V_E_R ______ _ Pressure ;;.-· ·- =-:~ :: psig Normal ,::e,- ps1g Maximum 1-------------------Agrtator Flange Size Ei ._:;-.·-r<. rn. For 0 Mixer Support 0 Shaft Seal Mfr -------------------Baffles No. Width in. Height OH Wall ____ 1n. rpm ______ hp -------Other __________________________________ -:::::~D~a~ta~S~h:ee~t~:::::::::::::::::::::::: 
Notes /. d/1 IRJC BCt&> HvOJ.?oCttLCt?tC. ACID E!.t;CRO PCKI C. ftCIIJ. VAR/CC( PC)St:-;', :: '18t1llf't€S ~ 'lA M8 US' Cttr!?OtYt./ v:-~ ttuo Cti DtWL,('..( saL u rrc.A.:.,. 8 r /It! -<'t7C$. CCd/C£1/TK&DCUS, ' 

2. / _' ., 'J . ., • I ' -. 
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DESIGN DATA AND ACCESSORY EQUIPMENT 1 ~ 
> 

5 .3 

1 ~ 

J ~ - .: 

= :: 

1'\lo Jf Identical Un1ts ,-.;:4 1C:- Tag No. , M-~L 
Serv1ce /?/=-8.C"rQh2 . 4~t.TATaL 
0Jameplate: I a~~~~~:.~ J ~p 4 ~ o v '::;( 

?hase tf;.O Hz ~£,€" ~P;c}serv1ce ;:ac:: 
I 

( c r:r ,..,,...~:: ?" _._.._ < , r ·, ,· r r:~:~(svn) Cutv LJckeO· RorJr ·~ '/:. 
InsulatiOn Class: A 0 9 0 F 0 H 0 ...)c ~~.c e..., " 1 

.. 8 5I ... c 
"" 

., 
"' 

,. 
lJ ·g. 

Sealed 0 Encapsulated 0 
Area Class1 ficat1on: Class 111 1111 ill/), Group IAI 1BI iCI 101, 01V1S10n 111121 
AtmospheriC M1xture T-Rat1ng oc U 11CiaSSI f1ed 0 

t 
;( -.. .. 
"' ~ 
:;; 0 

<J 
~ 
~ c .J 3 

; 
.:l i 
~ ~ 

:; 

E:1closure: 1.'Veather-Protected Tvoe Ill I II I Totally Enclosed Fan-Cooled • 
Totally Enclosed Nonventilatec 0 ExoiOSIOnprool 0 

r-T Location: Indoor a Outdoor 0 Dusty 0 Altitude 7ZOO 
Searmg type: Ball 0 Sleeve 0 Forceo-Feed Lubncat1on 0 
Spec1ficat1on: NEMA Standard MG ,. ,l,PI RP 541 0 

Sound Pressure Level Requirements: 

1 0 > 
~ 

a; 

Start1ng: Full Voltage 0 Reduced Voltage 0 0S of Voltage 
Unloaded 0 Loaded 0 Capacnors· for Power Factor Correction 0 

51 -
l 

c: ;; 
-~ ..2 

> lll 

Mount1 ng Method: Hor' zontal 0 Vertical e 
Sta1nless Steel Nameolate • F~~ter for\VP (I) ill) 0 
Dra1n Plugs 0 Thermal Temoerature Sw1tches 0 Thermocouples 0 

~ "' a; :l 

c: lll 

Res1stance T~mperature Detectors 0 3eanng Temperature Detectors 0 
Space Heaters 0 v w P'-ase ... 

~ 
,. 
~ 

Q, ffe•ent1al Protec!ron 0 Surge P~otect1on 0 Overstzed Term1na1 3Jx 0 
> 
~ -

1 
;; 
> 

"" 
... 

z ~ 
0 "0 
~'1 ; --

INFORMATION BELOW TO BE COMPLETED BY VENDOR 
Motor Mfr Tvpe Stvle No_ Full Load, r mm '.'/e1ght Frame No. Beanng Mfr 

Bearmg No_ < -..: Start;ng Toroue 
Locked Rotor Torque lll 

0 -= > 

J ~ ·-
0 a .. - .., 

l( 

LOAD I FULL J,~ " Locked Rotor Amperage ., 
I ,l,mperes I : Pull Up·Torque 
EHic:encv_ : Full Load Torque 0 I I 

Power FaC"tor I Breakdown Torque lll 

1 
: - ~ 
·-
;; 

"' g 
:;; 

Speed. ,.~,..,,n l Acceleratmg Time 1n Seconds (Q - Full Soeedl 
Tests (When Spec,fiedl 

Safe Time-Current Curve 0 Stall Time at Zero r;m,., Secono-Speed-Torque Curve 0 Number of Consecutive Starts > "0. 
-:::; .. 
= Notes: 

.~ 
.. 

I 
lll 

"' "0. -5 S! 
: ;; 

_£ 

3) I--- I ., '". iC '1£?. ( :;(:- •t / ,J·-IIS 5/ir 4.-. i';KP·'.} 'J '(j <:u¢ c. · -~ ··c1 cy:r l;!S 6£ €5 !C I.,; 
I .... 

5::: ~-:: ~-' ;7 c ,;Lc=p c.;. E:d T: iHOI'(ai/G#L-'f /JIX ~;l-- =-- r::' ·- 'I -;",:.,~;,;;- w:-:s£.:e (\ /-/ i:.t:.'~ "- ~d.r::..i£ Lt..t.t.'C -:-7'-~ "",s.,.-c 

r - "0. ~ 

;; ·~ 
0 

~l s~~!.. ~·.JAU£. t1. rall t... d 8.1.. r.; LS. o_.s 6.el'··' I~ .~Q p~l4 
.., 

I 
3 a:; .., 

r.J .g :I 
"0 ... ~ := 
~ ~ 

·1 
ACCOUNT NUMBE~ 

6HT 2 ~,: 2 ;"/- 21 DATA SHEET 
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C8~TRACT NO. DE-AC32-80AL13151 

CO~STRUCTIO~ SPECIFICATION 
FOR 

:JF r:i2~S72IAL LIQUID WASTE 1:-'EAn~E~H PLANT 

DIVISION 15 MECHANICAL 

SUB-OIVISICN 15.12 

0 IAPHR.;,Gt-1 PUMPS 

SHEET OF JOB ~UMSEI"' OOCUMI!NT NC'I ~I!V 
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P ;.RT 

1 .1 5CCPE CF ·..;c:;K 

The Contractor shall furnish all labor, materials, equipment and services to 'iianufac:ure, proc~.;re, install, inspect, test ana acceot a .jouble diaphragm ;J:..;mp as inaicatea on the crawings and specified nerein. 

l. l. 1 Furnished E:uio~ent 

The Contractor shall f:.Jrnish the pump as a comolete unit, ;.,clueing air valve, silencer, baseplate, special features, and accessories as specified herein. 

1ne Contractor snall furnish to the Contracting Officer ~cc~~ents in accordance with 5ection 1 .3. 

Stancara ecuioment and desian are reauested, provided the performance requirements of this Specification are met. Engineering, faorication, and auality assurance and control shall result in eauipment capable of ooeration at specified design conditions. 

Related ·..:ork 

The fcllcwing associated ~ork shal1 ~e performea by the Contractcr: 

E:colacement, shim:r.ing, 9routing, firal alignment verification, oiping installation and compressea air system. 

Work performed per this Sub-Division shall be coordinated with wor~ acc~Tcl~shed oer the following Sub-Civisions: 

l .2 REFERENCE DOCUMENTS 

3. 01 
1:. Ol 

Cast-In-Place Concrete 
Piping 

The Contractor shall ccmpTy witn coces and stancaras referenced in this 
~:o:::ificaticn. 

American National Standards Institute (ANSI) 

;..N S I o 1 6 • 5 - 77 

US Department of Labor 

Steel Pipe Flanges, Flanged Valves and 
Fittings 

Occupational Safety and Health MGministration (OSHA) 

29 CFR 1910- 79 

PARSONS SHEET OF 

Occupational Safety and Health 
Standards for Gene.ra 1 Indus try 

JOII NUMIIEFII OOCUMENT NO. >=lEV I 
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1 .3 SUBMITTALS 

1 .3.1 Shoo Drawinas and Product Jata 

~~e Contractor shall submit to the Contract~ng Cfficer crawings, corpleted ~a:a sneets, parts lists, perfcr~ance curves, inspection and test results, installation, operating and ~aintenance instructions, certificate of comoliance c.nc recomrrencea soare carts list ;~ith prices in accordance ·.vith Attacnment "Jata Reauirercents List". 
PART 2 P~OCUCTS 

2.1 C E S CR I P T I 0 N 

The pumps shall meet the technical and performance requirements outlinec herein. 

2. l .1 Performance Characteristics 

The pu~o shall be capable of flowing strong acids at 200oF (hydrochloric, sulfuric ana fluroboric acia; 20% concentration) at 15 to ~0 gpm with a maximum of 60 feet ~-:al differential heaa. Adjustacle pressJre :omoressea air will be supplied. ~ax:~u~ air pressure will be 125 psig. 
2. l . 2 .~~aterial cf ::~st:'.JCtlon 

2.1.2.1 
1 i c u i c s ~ c.~ 1 :: e i<y n a r . 

2. 1 . 2. 2 
seats. 

2. l . 2. 3 

2. 1 . 3 ,c-, anges 

~ettea Jarts. Pu~o hous'~g wetted with the process :·.on-,.,ettec par:s sna~ 1 be :::.st iron. 

'ialves. 'Jalves shall be ball type, Teflon with Teflon 

Diaohraarc. Cic.:::~ra;m snail be Teflon. 

:Jump flange connections shall be 2" 150# per ANSI 816.5, flat face Kynar lined. 

2. l . 4 Sound Le,;el 

Pump so~:--c: ~eve1 shall not exceea 35 db as defined per OS!-iP. .. 

SHEET .OF 
OOCUM&NT NO. I REV 

JOB NUMBEI'I PARSONS 
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PARl. 3 EXECUTION 

3.1 FABRICATION REQUIREr.'ENTS 

3. 1 . l Taccina of P~~os 

The nameplate shall be of 24 l!S Standard Gauge (minimum) stainless 

steel and shall be securely attacned to the oump. The nameplates shall incluae, as 

a minimum, the manufacturer's name, oump moael, standard dimension designation, 

ser-Ial number, size, unit weight, impeller diameter (maximum and installed), 

materials of construction, horsepower rating, maximum design pressure for 40 deg C 

(100 deg F) service as shown on the oumo data sheet, and equipm~nt item number. 

The direction of rotation shall ~e marked on the pump. 

3.1 . 2 Paintino and Surf~ce Preparation 

Stainless steel surfaces shall not be painted. Carbon steel 

surfaces shall be painted using the Veneer's standard materials. 

Standard paint used shall remain intact at operating temperature of 

the surfaces to which it is aoolied. All exposed surfaces shall receive a coat of 

rl.ist preventative such as Exxon Chemical Co. Rus'c. 3an 392 or Approved Eaual. 

3.2 SHIPPING AND STCRAGE 

All c:mocnen'c.s shall be completely assembled a-j ~atch-marked, as reauirea, 

at tne assemo~y area prior to shipment. 

Flange closures shall consist of a rubber gasket and a full size l/4 inch 

th~ck exterior plywood cover. This cover shall be oolted in place by a m1n1mum of 

four full size bo1ts. All drilled and tapped holes sha11 have metal or plastic 

plugs and all exoosed pipe ends shall be capped. 

Pump shall be boxed or crated for full protection against damage during 

transport and yard handling. Pump shall be preoared to prevent damage from the 

elements and temoeratures ranging from minus 40 deg F to pius 120 deg F. 

3.2.1 Receiot Inspection 

The Contr3c:~ng Cfficer will ir.soect t'le eauipment and 

documentation specified herein upon receipt at :r.e s~te to cetermine if the 

equipment as received has s~ffered damage durin? shio~ent. This inspection will 

'r.c~J~e apourterar.:es sh~:ped separately or together with tne equipment. 

3.2.2 Storaqe 

The Contractor shall allocate sufficient indoor, non-heated storage 

soace and emcloy protect1ve measures to protect the equipment and appurtenances 

specified herein from any aamage due to natural ele~ents or the Contractor's 

equipment. Particular care sh?.ll be taken to prevent damage to flange faces, seal 

surfaces, and all interfacing parts or surfaces between eauipment piping, or 

structures. The Contractor shall allocate eauipment storage space in an area 

PARSONS SHEET ·oF J08 NUM8&A OOCUMENT NO . 
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seareaated from fabrication operaticrs and maintained free from debris. Te~oorary 

structures, supports, cribbing, or bracirg ~ay be provided and employed by the 
Contractor to orevent aamage to the equipment and appurtenances specified herein. 

~he Contracting Officer reserves the right to inspect, without 
notice, a11 eaui:~ent storage areas, protective measures, and temporary structures 
used to store equipment. 

3.2.3 Handl i no 

The Contractor shall provide and use suitable devices to handle, 
without damage the equipment and apourtenances specified herein from receipt 
througn installation. The Contractor shall be responsible for providing suitable 
access into the facility for handling devices with equipment for installation. 

3.3 INSTALLATION 

Installation of equipment shall be in accordance with the piping drawings and 
the manufacturer's installation instructions. The Contractor shall be responsible 
to provide necessary foundations, anchorinos, bolts, studs, and nuts for proper 
installation, ana interfacing with ecuipme~t. 

1 ~ , 
_. •;. • I =-c:.Jndations 

-:-he struct:Jral orawinos will cefine ~ne size, type, elevation, 
loca:~cn, and rr:a:erial of eauicment foundations ana :he size, type, location, and 
~aterial of anchorings to be proviced. Grcuting, i~ requirea, shall provide full 
~earirg suoport. lnchor bolts shall be provided with sufficient length to allow 
for CCJDle nuts aoove tne face of base rings, base plates, or saddles. Double nuts 
shall be provided and installed on all anchor bolts. 

2.3.2 ;.::ot..rtenances 

The Contractor shall be responsible for the lubrication and 
installation of a;l necessary appurtenances, bli~a flanges, studs, nuts, seals, 
gaskets, connectors, and clips, including removal of test gaskets, seals, oolts, or 
connectors, and installation of service gaskets, seals, bolts, or connectors, when 
SJch appurtenances are not installea ~rior to shioment. Installation of all such 
~~cu~tenances shall be in accorcance with the installation instructions. 

3.4 PRESSURE TESTING 

-:-he pui.'o snail be hydrostatically tested at i .5 times the aesign pressure 
with clean water at a minimum temperature of 60 deg F. 

(1) The hydrostatic test pressure shall be maintained for a minimum of 10 
mint~tes and during pump examination for leakage. 

(2) Leakage of temporary gaskets ~nd seals, installed for the purpose of 
conducting the hydrostatic test and which will be replaced or discarded later, is 
per~itted orovidea the leakage aoes not exceea the capacity to maintain system test 
pressure for the required length of time or does not mask leaks from other joints. 

SHEET OF JOB NUMBER OOCUMINT 1110. AEV 
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(3) No visual weeoirg or leakage is per~itted from any pump assemoly joint 
nor external co~ponent. If weeping or leakage occurs, defective part(s) shall be 
replaced with new ones, and pumo shall be retested and inspectea as above. 

3.5 

Ecuioment, ~aterials, and workmanship not in accoraance with the requirements 
specified herein shall be correctea by the Contractor. 

PARSONS SHEET . OF JOB NUMBEA OOCUMENT NO. I 
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UPGRADING OF INDUSTRIAL LI~UID WASTE TREATMENT PLANT 

DATA REQUIREMENTS LIST 

~ESCR I PTION 

i • ~ •_; : ; ~ n e ::, r a~~~ i n s s , : r 8 s s -Sect i c r; 
:ra1vi n9 

-.. 

=erformance Characterist~cs 

Insoect~cn and 7est Fesul:s 

::1s:a11~t4on, CDerat~"lc;, 2-~c 
~aintenance Ins:~uctic~s 

:a::. Sheets 

:cr·--cn~c~ c-~~= =~~~c --'-' ._,,\,.,.._,_. _.._. . ._1 ._ -· '-- ... /: r ~ c es 

CHECK 
IF 

REQ'D. 
I 

X 

X 

v 
~-

X 

\ 

X 

\ 

I * 
/JH E'l 

I 
I ~EQ'D. I 

:r o. 

·.~s 

BFR 

DC:: 

P~. 

3F~ 

;s 
'.'C:: 
"~ 

r 

: 
I 

i 

NO. OF 
COPIES ' REFCRENCE 
REQ'O. 

1 . 3. 1 

1 . 3. l 

1 • 3 . 1 

l . 3 . 1 

1 . 3. 1 

~ . 3. 1 

n ~ , 
• j • I 

n . 2. 1 

I ** 
I ., ~'"\I ,.j I r~::.'-' .... 
, rOR 

-' -- I . " J 

---. ~ 
I --I -· ~..-

r , 
L ,r-

I 
-- I 

- ~~ I 
I 
' -. " . i 
I . -- ' ~-

i 
~ 

I 

I 

' I 
i 

i 
: 

I 
I 
l 
I 
' 
i 

i 

"AC" -As Completed "BFR" - Before Fabrication Release I 
"BC" - Before Contract can be awarded "PS" - Pri0r to Shipment ~---"_B_U_" __ -_B_e_f_o_r_e_J_s_e~(_o_f_p~r_o~c~e_d_u_re __ o_r __ b~y~pe_r_s_o_n_n_el~) __ "_W_S_"_-__ W_i_t~h~Sh~l~·e~m~e_n~t------------~~ 

** "ACO" - Approval by Contracting Officer "INFO" - Information 

PARSONS I SHEET OF I ;oa NuMBER I OOCUMENT NO. I REV I 



I-59 

l-:YDRO-PU RE SYSTEfViS COrV1Pt\r·~Y 
WATER TREATMENT EQUIPMENT 

75 BLOOMFIELD AVENUE-DENVILLE, N.J. 07834-(201) 627-1315 

Bro.,.,·r.-Olds Corp. 
Mechanical/Industrial 
P.O. Drawer 9158 
El Paso, TX 79983 

Contractors 

Attention: Mr. Ariel Gutierrez 

November 15,'1983 

Subject: Upgrading of Industrial Liquid Waste Treatment Plant, Los Alamos National 
Brown-Olds P.O. #: E-65076 
Hydro-Pure Job No: 20831 

Dear Ariel, 

This letter shall serve to confirm our telephone conversation (11/l0/83) in regards to the Kynar lining application to vessel T~-21, for the above specified job. 

T~e vessel is being fabr~cated per the specification and approved su=~ittal as follows: 

Operating Temperature: 
Jacket Design Pressure: 
Ja~ket Operating Pressure: 

250 F 
50 psig 
50 psig 

r= the jacket is actually operated with 50 psig saturated steam (3pproximately 300 F) the Kynar lining system cannot be guaranteed. The maximum allowable pressure for the jacket must not exceed 20 psig. 

Please take the appropriate action and confirm to H-P. 
If you require any clarifications , and/or additional information ~lease do not hesitate to call. 

LH:vg 

Enclosure 

02:11/15.831 
file: cust. carr. 

Sincerely, 

,- ~-/ / _/ ' . / .. 1'·.~-·.-L-·/ .. . . . -

Larry ~7nek 
Project Manager 

.. 
' 
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[-~\'D·Ft0·(:1 URL: S\'"S-CEffiS COr/iPA~~\' 
WATER TREATMENT EQUIPMENT 

75 BLOOMFIELD AVEt~UE-DENVILLE, N.J. 07834-(201) 627-1315 

r~ -· . .... ·~~o·r;,;v ·r . - ~.:7 -~~ .... ~. - . 'I ,,,I,IJ01:$' 

Bro'w·n-Olds Corp. 
Mechanical/Industrial Contractors 
P.O. Box 740 
Los Alamos, NM 87544 

Attention: Nr. Tom Preckett 

August 2, 1981 

Subject: Upgrading of Industrial Liquid Waste 

Dear Tom, 

Treatment Plant, Los Alamos National Laboratory 
Erown-Olds P.O. #: E-65076 
Hydro-Pure Job No: 20831 

Per our telephone con·Jer·~ations of August 4, 1983, 
H-P would like·tO clarify the following items prior to forr:1al approval: 

1. ~ozzle type (Vessel TK-21) - D~e to the fact that this vessel is to be Kynar lined, a corrosion allowance is not required. Therefore, all listed nozzles (further detailed on H-P Dwg. C-20831-COl and corresponding data sheet ;N/C01.831) are to be schedule 40 with slip-on type flanges. 

2. Vessel heads - Cold formed heads, ~hich are in complete 
cc~pliance with the ASME code Section VIII, are to be utilized. The vessel manufacturer requests the option of not using stress relieved heads, due to the fact that the heads are c:::::::l under l-l/2" in thickness. 

3. ~elding tests and Inspection- All welding, includin~ tests and inspection, has been bid in co~plete compliance with the 
AS~E code Section VIII, as is nor~ally performed en vessels in this industry. Therefore, we request that the extensive examination (above and beyond n~rmal code requirements) of ~elds by the liquid pen~trant method, which we were unaware of at bid time, be waived. By the elimination of this testing, less time will be required by the tank manufacturer to complete the fabrication of the vessels, which will keep in line with our present offering, otherwise an expected delay of 4 weeks may be encountered. 

4. Film type for radiograph inspection to be: Type AA Film. 



Please advise H-P as soon as possible regarding these items so 
that the tank shop may continue with material purchases. We 
request a response in regards to the types of heads to be 
utilized (item i2) as soon as possible, due to the long delivery 
associated with these items. Please note that this request for 
using these types of heads is in accordance with the 
specification where written approval from the Contracting 
officer is required. 

A delay in correspondance regarding these items may consequently 
result in a delay in the overall delivery to the job site. 

If you require any clarifications , and/or additional information 
please do not hesitate to call. 

LW:vg 
Enclosure 

cc: 
Erc· ... ~-Olds Corp. 
>:ecr.an ica 1/ Inc us trial Contractors 
"j.o. Dr.=wer 9158 
:1 ?~so, TX 79983 

.:;:.:.er.t.ion: :-:r .. .;riel Gutierrez 

:1:9/2.831 
:i:e: cust.. corr. 

Sincerely, 

du~ 
Larry l'inek 
Project t-~anager 
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...; l.AMJ:.1'1::R 0 0 0 0 • • • • • • 48 .. STPJ\l.Gl-fl' SID!:; o • • 58" 

:JUALS OF <:."CNSTRUCTION: HEI\D( S) ••••• • • • • • 
Fll~~ •••••••.•• 
cr..IPS • .•.•• • • • · • • 
13()L'IS • • • • • • • • • • • • 

riEAO 'nfiO<NESS. • • • 3/8" ~11ELL 'nlla<NESS • • 
":YPE HEADS. • • • • • • • 2:1 ELLIPTICAL 
~ESIQ.i PHES. • • • • • • 50 PSIG ~"'' PRESSURE. •••• 
..iESIGN '1'1:1-:P. • • • • • • 275 F T~'T TEl'.P •••••••• 

.tfl'ER JAO<J:."T DESIGN DATA: 
~TEl<........... 54 11 

STRAIGHI' SID.I:: ••• 

h..E.J\0 ( s ) . . . . . . . . . . 
1·~ •••••••••• 
C.l..,lPS • •••••••••.• 
OOLTS •••••••••••• 

:l:::.AD 'r.·U a<l..JE:SS • • • • 3 I 8 " SHELL 'l'Hl a<N ESS •• 
YPE bEJ..U!). ~ • • • • • • 2: l E.1.Lli?I' 1<..:1\L !30'ITCt-1 ONLY, 
. ~lGN P~. • • • • • • 50 PSlG TE-5'1' PRESSUEU:; •••• 
~lQI Ul'IP. • • • • • • 275 r' TEST Tl;]o;p •••••••• 

I'T'U! SIZE TYPE RI\Tlt:-.C HJNCI'ICN 
~ 1-F 150 li ~ULlD QW{G£ 
fi n· 150 # ~IGIIT POIIT 
~ rr 150 ... Cl Ill~ GASES Urr.Er ,. 

A :::s. FF 150 ~ SP}-IAY ~·.ATI::R 
>15 'J FF 150 .... Ch'U-1 & AClD INLEt' .. 
: .. 6 2 FF 150 #- AClD VEt"l' 
~7 2' FF' 150 • H.ID \iASTE 
'JU j H' 150 10 T£:1-:P U.D--.ENr 

SA-285C 
SA-105 
N/A 
SA-193-1.37 
5/16" 

75 PSIG 
N-'1.8 

56-112" 

SA-28SC 
SA-105 
NIA 
SA-193-87 
114" 

3" X l" ROUJ.:1) 
75 PSlG 
11MB 

DESCRlPTI CN 

SI~(S) •••••••••••• SA-285C 
t~OZL.I..J:.: NEXJ<S. • • • • • • • SA-53-8 
Vl:.SSEL ATTAQ!MENI'S •• SA-36 
Nt!l'S • • • • • • • • • • • • • • • • SA-194-2H 
C..'OR£-«JSI ON AUD•iAJ.JCE. ~ 

OPERATING PRES. • • • • • An-1 
OPERA TIN:; 'l'DlP. • • • • • 250 F 

SHU.L( 5) ............ SA-285C 
~OZZLE NECKS •.•.•••. SA-53-B 
VUiSEL ATTACJ~:Em'S. • SA-53-B 
tJlffS. • • • • • • • • • • • • • . • SA-194-% J H 
l..uRkOSION ~JlJ.'-JCE. ~.n-."E 

[',M: 1'CJP a-JLY. 
uPERATING PRES. • • • • • 50 PSIG 
OPf-Jl~TlNG Tl::l-:P. • • • • • 250 F 

PAD ru\.'\'GE h ITH COVER (BLIND F1..G) 
~1 11 0 I· L'D' l'""'1~1 ·I i , I .~; \' I ( ( I3LIND rl.G) 
PAD FU\t-..'GE 
SOl 40 
S<.11 .... 0 
PAD FLl\NGE 
~I 40 
SUi 40 

N9 3 rF 150 ... LlQ LE.VEL ~'T S(;ij 40 ,.. 
lO 2 (_'UJfJ JOOO# ~TEAl-: INLl:."'T 1 I 2 <-'U.JPLU lG 
~ Ca.JP JOOOi lKJl' \w\TER O(JI!.EI' 112 CCUPLI~t.; _;. ..l=:l-fZ" COUP 3000# IICTI' wATL.k lNU.T 112 CWPLlNG ,lJ :; FF 150 ;; 1~0 hASTE CCt-lNECT scu 40 \14 0 FF 150 # ~ :IXER ~ C<.lNI' Pl\0 rU\NGE 

:~15 24 FF 150 ; U M•·iAY COVl:;.k SC..11 40 ( 32" COVER) 

1Dl:l·,'TIF1~~1'ION OF Vl::SS~> (TJ\G NOS.): TK-21 

DH.J:.M)lc.,t.;S At:-."0 oa;ru:.t.s OF O!UENI'ATIOO TO l.:i£ IJ..EU) '!'(.) ,\ TOLEHJ\NCE OF !118". 

4. DH1f::NS10r-<S ARt; 'I'G FACE OF !:iTE:.EL (INSIDE ~;ALL uF Vl::SSEL FUR DHiENSIONS INSIDE TANK N 0\.JTSlCI:: v.AI.L OF vt:s!:iU. l:Ul\ DH-;~SlOOS CAJTSIDE UF TN4K). 

~VISION: 02 *********•** OA~: U/11/83 ~······························••**************• 
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I-63 
ALL NOZZLES ,'\kJ:: TO 1!1\VE A [)IMENSION 0!-' 6" FRO~! VE:SSI::L 1'0 fl.J\NGI:.; FACE UNLESS OTHERwiSE ~C..T!:.D. (PAD FLANGES). 

r'O.k t-iNIH<JI...E SUPPLY: COVER, GASKE'!'S, AND FASI'ElUNG IJARDhAM~. 
EXI'ERIOR PAThTING AND .SURE'ACE: PREPARATICN: STAlNLESS STELL SUHF!1CES SHALL M:'I' BE PAUrri::D. ~ STEEl.. ~URFACES SUALL 8E PAlUI'ED USIN:J TilE VENIX;R'S STN~LlARD HATI:lUALS BtJI' SHAll. 8E IN ACCORDANCE WI'Ili TilE FC.U.OhiNG: 

SURFACE PRl::PA.RATICN- PO\~ER TCOL a..El\N IMf-1EADIATELY PRIOR TO PRH~IN3. SURFACES SHALL SE fREE <..-F MILL SCALE, RUsr, DIRT, DUS'I', OIL, GREASE, hELD SPI.A11'I::.R, MD ANY FOREIGN l-iATTER. 
PlUME (.'0!\T-STANI:lARD PRHiE COI\T MATERIAL wHIOI Sf!J\LL CCNr/\lN .RU51' INHIBlTORS; MINIMUM DR'f F l.U1 Tiil O<NESS SHALL BC: 1.5 t-IILS. 

L:.."l!NJ: KYNAR, 60 r·1ILS 
SUPPLIED: 

~. I!ITERIOR SURFACE PREPARATION: INTERIOR SURFACES, IF UNIT IS TO BE LINED, ARE TO BE PREp·RED PER ruE LINING MANUFAC.''lURES REUJI~:El'-4'TS AND RECO!-If.,ENDl\TlotiJS (ww.JS GI~UJND St-lconJ, s,~u .. TTER REt-lOI!UI, l:."'"l'C.). 

,Q. lF THE VESSEL(S) AHE TO BE LIN!::D, AFTER EXTERIOR PAINTING, PAINT ON THE OUTSIDE SHELL IN TiiRE.E OB\/ICUS Pl.ACl:..S, v.rni 6" LE'ITERS: ''LINED 'Jt:.SSEL CO~ MT£' t-..E:LO OR BURN" • 
. 1. ALL OPENINGS SHALL Bl:: COVERED MD PRai'ECTED. F'U~E CLOSURES SHlUL CCNSisr OF OF RUBBER Gi~ V.ITH FULL FACt:, l/4" 11GCK, PLY\.000 COVEH .1:'!\!:)TUJC.:D \,l'f'!l 1\T LEAS1' FWR (4) FULL SIZE UCL1b. 1'hREJI.Dl:D OPUHNG::i SlV\LL 131:: PRL"''ECC'EEJ t .. ·rnJ !•iF:.'l'l\L 01~ PL~i'I<.: INSERT::i CR CAP::i. C'I'H£R ~iE"'iiiDS GF PRC'I'El.'TIW ~lUbT lJl:. APPROVED 8Y h'YDRO-Pl.Jf\1::. 

ITt:t-·J.:; ::,!UPPED L(X)SE ARl:: TO l3E BOXED OR CAATI:D FYJR l-ULL PRC!TIX.Tict~ CURING SHIP~;fl.,'T. 
2. VESSEL IS ·ro l::!I:; BUILT lt-4 Ac.\ .. ..ORI:ANCE WI'Irl lATEST EDITIOO Uf !:iEC..:TION VIII ·A.S.r1.E. CODE WI'I1-! ~TN:P • 

. • LIF'l'ING UJGS TO Be !...CCATI:l.) BY TANK HANUFAC:I'URER/AND OF VESSEL r~ANUFACI'URERS SfA..~ARD DESIGN \\ ~ Tii A. 2" DIAME."TER HOU:... 

OOLT r!OL!::S 'IO ~:iTRl'~DLE CU.JTI::RLINE OF F!J\NCE c:ct-JNEC.."''lONS • 

• ~\.:PPLY ALL FASTUJING HJ\l<DwAlU:; (S1UDS, NUTS, E:rc.) J.\NC GASKl:.T~ 1\S Cl\I...LU) FOR lJY DR.ANING(S). 
,. hYJF-0-PURE TO BE NOTIF'II:.:D FUR: wiTNESS HYDRO S'fA'l'lC TLSTHlG M:D INSPECTION, IN ADDITION r'C~h/~ ALL COPIES OF Cl:;HTU lCi\TICNS TO HYDRO-PURE • 

• srEsr·Ilc REUUIRl::~:tNTs: zoN!:: 2, ·I' = 1.s: ·s· = 1.5 

JITIOOAL DETAILS {CR REFI:Rl:lJCI:: DRAwiNGS): 

I...EXjS: FOJR (4) EAOI 6 X 6 X 1/2 hl'Ill ll X 11 X l PAD hTrtl 1-l/F~" I!OLE FOR l" OOLT. Wll-iEPLATh BAAa<l:.T/Sri\l-iPING: Litv\\·•ING 20831----
....... E.'ND *** 

:..VISIOO: CJ2 ************ ~TE: ts/ 11/83 *"'***************************************************~ ..... 
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--- DATI: 

M~e ~//.. /r>SI 
PRIORITY 

:~ 
BROWN·OLOS CORPORATION C URGENT! P. 0. Box ::c;: 7qD I'U NO. 7 -,-,) 

LOS ALAMOS. NM 87544 Qep[!j 0 SOOH .u POssrau 
.... 0 NO RUt.'( ICEEX)!D Job :ASSI P'A! I i1Ciil82 :j lt:lu.s' ATTENTION: 

.::J::5/l~~ S~#~O 

!I .t-./?/VL 
IUI.IIC"I: 

res/ /?~~r.:s .. 
7" rr?-~-D /<Y/V4~ A. //YEP 77fi'/.V_,t< ) 

.I r-K -,;<.j 

I ~r;-~P r'~ Yt:'~A ~e-Q~&:Sr"' .. Al/e.~ 
~~~77JC"/~r/~....,.... ~EJ~?o~~ eN" rH...~: r~r/~t:; ~~ r~E 

~~ ;<Y//-',;1( A,..,..,,./f/1!; C:Jr:- -r-x-~1, ...... -
• 

SIGNED: 

SENDER: MAIL RECIPIENT WHITE AND PINK SHEETS. 

RECIPIENT: WRITE REPLY. RETURN WHITE TO SENDER. KEeP THIS PINK COPY. 
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HYDRO-PURE SYSTEMS COMPANY 

75 BLOOMFIELD AVENUE 
DENVILLE, N. ,J. Ci1-834 

PHONE: 201-627-1315 

TRANSMITTAL NO: 06 

TO: 

ATTN: 

BROWN OLDS CORPORATION 
P.O. BOX 8739 
ALBUQUERQUE, NM 87193 

MR. ARIEL GUTIERREZ . . 

,.JOB: 

ITeM NO. : REV : DRAWING/DOCUMENT TITLE : QUANT : TYPE : CODE ·-------------------------------------------------------------------------' 
. 

. . . 
1 . . KYNAR CERTIFICATION OF V~SSEL : TK-21 COPY 

. . 

. . . . 

d_kk~~-----\...,..- ~ _:ORRY WNE~( 
.: RI)._IF.CT MANAGER 

FILE: L:03,TR/06.931 

• 

A. APPROVAL 
C. CERTIFIED 

. . 

F. FOR FABRICATION 
I. FOR INFORMATION 
P. PRELIMINARY 

I 
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ENGINEERING & 
:orrosion Specialists 750 BROAD STREET, PO BOX 509 • EMMAUS, PENNSYLVANIA 18049-0399 ;e~·POD1 (Artl Code 21!1) 

May 8, 1984 

Hydro Pure Systems Company 
70 Bloomfield Avenue 
Danville, New Jersey 07834 

Attention: Larry Wnek 

Re: PUrohase Order 20831-4719 
ELECTRO CHEMICAL Sales Order Y-1394 

Gentlemen; 

REC'D MAY 1 0 1984 

This is to oertify that Reactor vessel TK-21 has been 
lined with a nominal 60 mil thick ~R* laminate 
lining reinforced with carbon oloth, and that the 
lining has withstood a 5000 volt spark test without 
a burn through. 

Very truly yours, 

ELECTRO CHEMICAL ENGINEERING & MFG • CO. 

Ernest v. Rohrbaoh 
customer Servioe 

EVR:tac 
In duplicate 

*tm of Pennwalt cor~. 

..... 
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M2Champ M8Champ 
1" Flanged Inlet/Outlet 2ft Flanged Inlet/Outlet 

A CORROSION-RESISTANT, SEALLESS, VIRTUALLY 
INDESTRUCTIBLE, INJECTION-MOLDED, SOLID ... 

PVDF OR POL VPROPYLENE 
WILDEN PUMP 

The Wilden Champ~ operate on pressure to 1 00 psi with variable flow from 0 to 130 
GPM.Broad application potential with special appeal to the chemical process industry. 

• Self Priming • Easily Portable • Photo/Graphic Solutions • High Suction Lift • Low Maintenance • Textile/Dye Solutions • Can Run Dry • Ferric Chloride • Solvents • Variable Speed & Pressure • Etching Solutions • Pickling Solutions • No Pressure Relief Required • Planting Solution • Aqua Regia • Sealless/Packingless Construction • Acids/Bases • Drum Pumping 

"Our Business is making tough pumping jobs simple." 

22069 Van Buren Street I Colton, CA 92324./ (714) 783-0621 I Telex (714) 676-452 
Copyr~ghf 1 981 Wilden Pump & Engineering. Colton, CA RBG-5-T2 
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I-68 FEET PSIG 
SUCTION LIFT DATA 

.., 

60 

50 

40' 

30 I -
20 I 

r - r - : . ~ 
10 r------c--~- --~--"<--"~,..-J"-. - ·-- r . t 
0: I 

5 10 15 20 25 30 
WATER DISCHARGE· GALLONS P£R MINUTE 

WILDEN MODEL M·2 SPECrFrCAnONS AND PERFORMANCE 

Hll"9hl ......................... 14" 
W...,l\ ........................ 101'1" 
DP:><'ft ....................... 8711&" 
W"ql\1 (POiyotO~ ..• • • •... · · · · 

.: ...................... 201!)8 
PVDF ......................... N/A 
~., ·ntet ....••••.•...•••.•••. Vc""NPT 
ln~eL .................... I"Fian<;~ed 

FEET PSIG 

0\ltlet .................. 1" Fla"Qed 
~liOn Lift ...•...•..•..•.•• 15' Dry 

25'Wet 
Mu.. Size Solids. ................ -o ... 
E.u"'pi« Witlt 80 PSIG in.., __ ,.. 
~nd 10 SCFIW •"'consumpt'Ot\ w•t•rdt,. 
cha'Qe is 10 GPM ag.,nst a ,_dol SS 
PSI G. 

SUCTION UFT DATA 

110" 
250 

Ji.,, Consumptoon- -
SCFM ... 

240 

220 
90 

,o- - . 
eo I 

7() 

"""' .u .. 

200 -----.--.... ----... c;•w .. ..,.koo'>,.._~,.---·•'-~'-

180 
0 
~ 160 
:J: 
... 140 
0 
a: 120 
< 
t 100 ., 
i5 eo 

60 

40 

2Q 

ao 

70 

60 

so 

40 

30· 

20· 

10 .... · 

., 
, 'o 

__._.-.... ~--.. ----......:"'!-·-----· 
'Air Supply Pressure. 

• PSIG · 

0 
10 20 30 40 so 60 70 80 90 100 110 120 130 140 

WATER OISCHAROE ·GALLONS PER MINUTE 

WILDEN MODEL M-8 SPECIFICATIONS AND P!RFORIIIIANCI! 
Heo<;~nl............. . ...... 3C>->." Sucllon Lrft ................. 20' Dry 
WoOl"....... .. ....... 19'-." 2S'Wel Dept". . ..... 13"'" Ma.o. Size Solids..... . ... v.· Doa. 
Weo<;~nl tPOiypt00Y'8""1 ..•.... 60 lbS 
PVDF ........... : .. ..... 100 lbs 
A" l,lel ..................... \Or'NF'T 
Inlet ... 2" Flan<;~ed 
Oullet .................. 2" Flan<;~ed 

Eump .. : To I>U'"ll ao GPtw ,._,,,, • 
dlscJt•ro• tNeuure ot SO P'SIG re-ou•'•' 
80 PSIG •ltd SO SCFAI .,, consum,>riOn. 
C.vltoft; Do rtOt ••c.-.d PlS PSIG ., 
wPfll, tH•....,,• 

0 
<( 
UJ 
r 
UJ 
t:) 
'l: 
<( 
r 
u 
(/) 

0 

FEET PSIG 
---~--~ 

'10 
I 

1001 
90 

18 80 

60 

50 

20: 

4 8 16 20 24 
Wll. TER DISCHARGE· GAllO~S PEl! MINUTE 

WILDEN MODEL M·2 T SPECIFICAnONSAHDPERFORMAHCE 
He>Qnt ......................... 14" 
Widl" ........................ 101'1" 
De PI" ....................... 8 711 r 
weognr '""'-~""' ....... 20 lbS 
PVOF .......................... N//11 
Air Inlet ..................... v.-~PT 
Inlet. .................... 1"Fia~ 
Oullet ................... 1"Fian<;~ed 

20 

SuctiOn Lift ................ T·Ef Dry 
2S' Wet 

Mu. Size Soloc:ls ............ .,... 01& 
E&amP'<e: Topymr:~l Gi!'AA MJ•~ • ~rs
chet'f}e pres~'• ot 45 /I'SIG ,....,,.,,,...s 80 
PSIG oM/ 10 SCFAI -conSOJmf>loon. 
CAliTlOH: Do "01 ••c..d 125 PSIO.., 
suW, ,ot"•s.sura. 

1 ___ .;i!:C9.nrsu_mption_ 
4Q · SCFM-

SUCTION LIFT OATA• 

. · _5o ~J.:--L-t-~--'--+--'-+---'-~=:.....t _ 60 ~ ·t=-L ' 10 ' - f - ·""': f-_-,,-+-----~-----1 

0 
<( 
w 
r 

0 
10 20 30 

- .L=.I 1---::--~----:::-+-----::----:-::---1 j .._ ___________ _. .. 

• • G_.,..,~--._... ____ __ 

' ~---·--.. ··---/ L-.__._ ___ ,, ____ , 
,? • ·- ~.S.elf orr_mrng ,_,0":' I? ft. •·tt 

70 80 90 
WATER DISCHARGE· GALLONS PER MINUTE 

WILDEN MODEL M-8 T SPECIFICATIONS AND PERFORIIIIANCE 
Heognr ...................... J~-
WrOtPI... . ... 19'-J" 
Dept".. . .. IJ'w" 
WeogPtl!Po'YQrooyleroet ... 60 lOs 
PvDF .. .. 1 00 lOs 
A" Inlet ..................... •;,"NPT 
In lei..... . . . . . . . . .... 2" Flanged 
Oullel .................. 2" Flanged 

Sue !ton Lolt ................. 12' Dry 
1s·w .. r 

MaA. Soze Sohds. 

E•ample: To pump 21 GPI.I •9••"SI • 
d'JC!tlrq• J;I#9Uure ol40 PSIG r~u·r•s 
50 PS/G of>C110 SCFM o•r consumptooll 
Caution: Do not •••- 125 PSIG
supply ~ss&~ra. • 

,, woiOeft"CI\aml>" is rested and proven lor,andling~. at>rasove. orv.acous hquida and Slur,.s lor 11\eChemic<al Proces.a Industry. EIIQin .. red in respOnse lo your requests lor a •Ole, nott-merallic. sea Hess, oosor,... displac.,.,..nl pump. tne -c,amo" adds emf)hu•s 10 rne versatility oil"• Wolden Air Operaled Ooapl\ragm Pump line. E.LIA81LITY, CORROSIVE RESISTANCE. AND SAFETY were key won:ts on,,. "C,amp" Resean:" and Oeveloomenl Program. 
ELIABILITY was 1nsured byl"e decisoon to bu•ld '"• nor>-metallie wetted parts around 11\e f)rO¥en WtiOen Air Valve Syslem, and to incorponllet,etimerested Wilden M-2 and ' dial)hraoms rn I he -c,amp" deslon. 

;QRROSIVE RESISTANCE centered on selection ol malenals. Wilden engin"rs spent many mont"s anatyZiiiQ theOroad range ol ava1lable thermoolutOC:.Ihermou~ and ot,.,..non•tallic equtpmenrand ""alualion of '"•orlieiO ••patience aa well asdoscuss.ona .,,,, malenal supploe<s and plastiCs laDr1calors led lo tl>e se1ec110n ol PVOF and Poly-ylene u the -'S: S.O.•tab:e maleroals to complement the .,.,sato .. Wolden Diaphragm Pump Syslem. . 
POLYPROPYLENE has gOOd cl\emoc:al resoSiance, moderate neat res•Siance. ancle•ceploonallle• lalogue resistance ar a reason;able coat. PVOF (f)Otyvtnyhdone lluonde~ w"•le l>iQner on cost, otle<s e•cer:>IIOtlal cl'temic:at ''"'stance. "OO"•r temperature reststance, ano e•cellent mechaniCal prooetfie .. n' · 'ma1ena1s on combiNtoon w>tll eotner 11\e palenled WtiOen Telton• diaphragm or any one of lOUt elastomenc maler .. rs offer tt-ie Otoedest pO&Sible tan<;~e ol eompatoOolory .,.,,., a and 3olvent 

) 

, y os .,ldenl in the "'9Qed appearance olthe "Champ". The massoweiiO.S oft"• wafer chambers, the large llanQ .. s wit" sturdy, specially designed stainless st"l clamp bands. and ) ck wall sectoons era leslimOfty to l"e eftOtls ol Wilden enQineers. 
Ne -udly preNnt "'• "Champ". a pump- build will\ care and pndelo handle your moal d•ltic:a• aUtgnmeftts. We ask your e-ra liOn ift carefully 'Mieclin<;~ 11\e aoproonate , rerialatoo your -!lie appl.catlons. Many factors ..tlecltloechemiealand mechaniCal properties olmare,als. T"ese •nclude. but are not limited lo eaf)OS<.Irelime, ••,...,.," oltemOOt,. • and prtrSaure.lrequency ollemOOttalure and/or pres.sure c-,clin<;~ and anrilion duelo abru.,eQ.ltrtoc:les. WiiOtOn """ D~l)hragm Pumgs are also a,.ilableon lour s•zes in Aluminum, CaSI "· 318 Sratleu Sreel and Hastelloy c• lor'"- applocaloons where f)Oiypr09J"ene and PVDF are not aPO<~le. 
~~T\IIU! UMITS: Polypropylene +32"P'- 150'F; PVDF 200"F. 

JN: T.,.,,.,ature llmoiS are baaed Uf)O)ft nuoc:Jt;an_ical sllesa only. Certain c,.,.,~le wtll s.vnolicantly reduce m..,im"m ule QPeraling temp,ora!u<ea. Con_,ll eflgi-ng , ·~, •l"t•'"~"' r.omo•r·~·lttv ""d t•"'CWIP':'Itur~~tl""''" U·2 Pt"UYoroov•tt, ..... 1)1•~4 '•"•" -l""' ,,..., C.••·' '"''• '"'' ""'"'"''i"'l "''"'""'""'"~ ,,..."' 
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INSTALLATION INSTRUCTIONS 

The Wilden ·champ" 13 11 Wilden model M-8 pump (2 Inch) with all 
-!ted parts of injection molded polypropylene or Kyna,. ( PVDF) material 
Performance and operation of the ·champ" are essentially the same aa 
other Wilden model M-8 pumpa ol me~l construction 3ubiect to tempera
ture and chemical compatibility of the material being pumped with 
polypropylene and Kynar. 

The M-8 Champ comes standard with aluminum/bf'ass no~wetted 
parts. Optional cast lr~a no~-tted parta are available. Tile M-8 
Champ should not be used fOI' ll.lbmersible applications unless both 
-tted and ~-tted portions are compatible with the material being 
pumped. 

The M-8 Champ has 150 psi American Standard two Inch pipe flange 
;,let and outlet ports. In permanent installations. the pump should be 
attached to plant piping through flexible couplings on both the inlet and 
outlet ports to reduce pipeYibration due to the reciprocating nature of the 
pump. To further reduce vibration. a surge suppressor may be installed 
om mediately adjacent to the discharge port. , 

Suctlc!n pipe size should be at 1-.at 2" diameter or even larger if highly 
v·~Ja maten.lla to be pumped. If auction hOIMt Ia uaed, It muat be of 11 

>'.apalble, ,..nron:.d type a a ·ttte M-8 Ia capable of pulling a high 
" . 01-=t\arge piping anOUid De at leut 2".1t Ia cntlc:al. especially on 
tt... . ;10n aide of 1M pump, &Nat au Httlnga and connection a are air tight 
ot a redudloft ot loa cl pump 8Udkln capatM1"1 wilt result 

•Kynar (PVO Realn, Ia a "'?tatentd ~~de~a"' of ~ennwal1 Corp. 

M~a ''CHAMP'' 

WILDEN 
PUMPS 

- ., 

AIR OPERATED 

DOUBLE DIAPHRAGM 

POLYPROPYLENE/KYNAR® 

MODEL MS "CHAMP'' 

"OUR ONLY PRODUCT" 

REPAIR PARTS LIST 

AND OPERATING 

INSTRUCTIONS 

THE M·8 PUMP WILL PASS '/•.DIAMETER SOLIDS. WHENEVER THE 
POSSIBILITY EXISTS THAT LARGER SOLID OSJECTS MAY BE 
SUCKED INTO THE PUMP, A STRAINER SHOULD BE USED ON THE 
SUCTION LINE. 
The inlet to the air valve is Yow NPT. The compresaecf air lin~ to the pump 

should be at least Yo·. The air line should be large enough to supply the 
volume of air necessary to achieve the desired pumping rate(~ M-8 
pump performance cur11e.) Use air pressure up to 110 psig depend•ng 
upon pumping reQuirements. 

CAUTION: DO NOT EXCEED 125 PSIG AIR SUPPLY PRESSURE. 
Pump discharge rate can be controlled by: 

1. limiting the volume &nd/01' pressure of the air supply to the pump 
(preferred method). The use of a gate vallle or needle valve installed at 
the air inlet to the pump Is 5U'IX!ested lor this purpose. 

2. Throttling the pump discharge by instatung a vallleln the discharge line 
of the pump when the need to control the pump from a remote toea tlon 
exists. When the pump discharge pressure eQuals or e:~~ceeds the air 
supply pressure. the pump will stall out no bypass or pressure relief 
valve Ia needed and pump damage wiH not occur. 

Sound level can be reduced below 90 dba by attaching our octional 
muffler at pump air axtlauat port. 

Temperature Umlta: Polypropylene - 150"F 
Kyna,- (PYDF) - 200"F 

Cautton: Maximum t.mperatu,. Umh:a a,. bliNd upon mechank::al 
.. ,. .. only. Cerbtn chemlc.la wilt algnlnC8ntly reduce mulmum 
aefe operatl"9 temperatu,.L Consult engineering !Julde for ch•ml
cal compattbUity and t.mperatu,. llmtt.. 
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A. The model M-8 comes with a built-in oil 

reservoir. This should be kept filled with a 1 0 
1eight motor oil If the pump is placed in a 

permanent installation, the use of an air line oil 
lubricator is suggested. No alterations should 
be made to the pump. In cold weather opera
tion or conditions of high discharge pressure, 

the air vaave may freeze due to moisture in the 
air line. if this occurs the use of ehtylene glycol 
type anti-freeze or other deicer such as Tan
nergas can be substituted for the 10 weight oil 

B. Make sure air line to pump is free from dirt or 
other foreign matter. The air valve screen P/N 
20E (see air valve diagram) will generally col
lect any particles too large to pass through the 
pump's air system. If pump performance drops 
off, check this screen for clogging. 

C. Turn on air supply to pump. CAUTION: Make 
sure air supply pressure to pump does not 
exceed 125 psig. If it does. a pressure .regula
tor should be installed and set at a maximum of 
~5 psig. 

... Pumping volume (gpm) can be set by count
ing the number of strokes per minute. The M-8 
pumps approximately .77 gallons per stroke. A 
stroke is V2 cycle or one air exhaust 

When pump is used for moving thick materi
als, check stroke rate to determine that pump is 
not operating at a faster rate than material is 
capable of flowing, or cavitation will occur. If 

pump is operating at a speed too fast for 
available flow, reduce the volume of air to the 
pump until stroke rate approximates discharge 

volume. 

E Always flush pump after use if material being 
pumped will pack or solidify. The pump can be 

turned upside down and ~II liquid will drain out 

F. For pumps fitted with teflon diaphragms. 
limit suction inlet pressure to 10 psig maximum. 

CAUTION: WEAR SAFETY GLASSES. WHEN 
dAPHHAGM FAILURE OCCURS, MATERIAL 

BEING PUMPED MAY BE FORCED OUT AIR 
EXHAUST. 

. ,_. 

TROUBLE SHOOTING 

Pump will not run or runs slowly 

1. Check air inlet screen for dirt 
) 

2. Check for sticking air valve, flush air valve in 

solvent 
3. Check for worn out air valve. If piston face in 
air valve is shiny instead of dull, air valve is 

probably worn beyond working tolerances and 
must be rebuilt by Wilden or replaced 
4. Check center block D-rings. If worn exces
sively they will not seal and air will simply flow 
through pump and out air exhaust Use only 
Wilden Q-rings as they are of special construe-
tion. · • I ~ • ,. 

. ;,. -·.--: 
. .:· -... 

' . -··· 
.:..~ :r 

Pump runs but little or nc) product flows 
.,. .. ; ... ~-;; ..... _.- p.· .·' 

1. Check for pump cavitation; siow pump speed 
down to match thickness of material being 
pumped. · ,.:-~:::.s;~~ ·~ .. · 

2. Check for sticking. valve balls. If material 
being pumped is not compatible with pump 
elastomers, swelling may occur; replace bal~ ) 
and seats with proper elastomers. 
3. Check to make sure all suction connections 
are air tight, especially clamp bands around 
intake balls. 

Pump air valve freezes 

Check for excessive moisture in compressed 
air. Either install dryer for compressed air or 
use an anti-freeze such as Tannergas or 
Killfrost in lieu of SAE 1 OW oil. 

Air bubbles in pump discharge 

1. Check for ruptured diaphragm 
2. Check tightness of clamp bands. especially 
at intake manifold. 

Product comes out air exhaust· 

1. Check for diaphragm rupture. 
2. Check tightness of piston plates to shaft ) 
3. Insure Piston D-Ring is in place, if required 
on model involved • 

..... . . -·:·: . .::;;.~. ";: 
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WILDEN AIR OPERATED DOUBLE DIAPHRAGM PUMP MODEL M-8 "CHAMP" 

PARTS LIST 
o,.. ... ,,g P.rt Numb.<• tor• 

lnd•• No. M8/PTfTFfTF/F'T' 

1 Manifold 0-Ring PT32B 
2 Clamp Band, Small P32 
3 Manifold 'T' Section P33 
4 Discharge Elbow P36 
5 Ball Guide Bushing P41C 
6 Valve Ball TF41 
7 Clamp Band, Medium P39 
8 Valve Seat 0-Ring PT408 
9 Valve Seat P40 
10 Clamp Band, Large P30 
11 Water Chamber P35 
12 Piston Outer W/Lug PT21B 
13 Piston Inner T21C 
14 Inlet Elbow P37 
15 Air Chamber 22 
16 Teflon Diaphragm 0-Ring TF24A 
17 Diaphragm TF24 
18 Air Valve Assembly 820 
19 Shaft T21A 

(I) ?IN 20 includes 20A through 20U 
(Ill P/N 20A includes only 20E, 20R, 20S, 20T and 20U. 
(IIi) P/N 20H includes only 20N and 20JH. 

AIR VALVE ASSEMBLY, P/N 20 

M·S STANDARD AIR VALVE 
PARTS LIST 

P/N 

20A Valve Body & Piston (li) 
20B Valve Gasket 

20C Capillary Rod 

200 Oil Bottle 

20E Valve Screen 

20H Center Block Assembly (Ill) 

20JH 0-Ring (7 each) 

20N Block Bushing 

20P Block Gasket (2 each) 

20R Valve Cap w/Guide Pin 

20S Valve Cap 

S20T Snap Ring (2 each) 

20U Valve Cap 0-Ring (2 each) 

NOTE: *Part numbers shown ar~ forpolypropylene pumps fitted with teflon dlaph~gms. Se~ M-8 prices 
sn ~et for specific part number Information on standard parts as well as on parts of other plastic and 
elastomeric materials M configurations. 

·.:' --=· .. ": ~~:;~~'!;(:~·.·. -.; ... 
... :·.~- .. ·.,. ............ .. 

•!. 

- · .... :. .-:.._ ... ~: :· 
. .·.... ·:. -. ; 
~: ~;<. . 
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WATEII OISCHAAGE- GAllONS PER MINUTE 

SPECJACAnOHS & PEAfORMAHCE 
TEflON DIAPHRAGMS 

WILDEN• 
MODEL M·B• 

Height .......... 3~· 
Width ........... 19Yl" 
Depth ........... 13"'-" 
Weight .............. . 
. . . . . """...._.,..,,., 60 lbs. 
......... ..,._. 1 00 lbs. 

Air fnlet .•... Yl" N.P.T. 
Inlet. ...... 2• Flanged 
Outlet ..... 2· Flanged 
Suction lift ... 1 2' Dry 

18' Wet 
Max. Size Solids •;.- Dia. 
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I 

10 -~- - __ Jj_~--

~WILUCI~-

MQQEL M-a• 
Height .......... 3~· 
Width ........... 19'"''' 
Depth ........... 13~-
Weight ............. .. 
. . . . . ...,.._.. .... so lba. 
.........• .,.,..,.., 00 lb3.. 
Air Inlet ..... •;,· N.P.T. 
Inlet ....... 2" Flanged 
Outlet ..... 2" Flanged 
SuctiOn lift ... 20' Dry 

25'Wet 
Max. Size Solids 'I•" Dia. 

Esample: To P<Jmp 50 gpm 
•Q~tnSI • dtst:h•'Vfl pl'fls.Jur• 
ol SO P••g. r~u"'" 80 1>''9 
•nd SO setm a~r eon'u'"t>IIOil 
CAIJTIOH: Do r>OI e•c:..d 
125 p&oQ ~or SUDPI)' ~-

SUCTION un DATA• 

... 
·• 

--
• 
&. 

10 

----~----~------------------..__ ___ ~ 
·S.~ pnmt"O rt"'fft 12 t..c htt 

+'\---..N<._.._ .... hbrAI~ !Ainlt s 
I 

' Esalftple: To pump 28 gpm 

•o•'"'' ~ d,x,•rge preuu,.. 
ol 40 p$iO,. ,..qu•res SO i>SJ9 
and 20 sclm llireottsu"'PIIOn. 

CAUTION: Do nol oucee<l 
1 2 5 ps.g ~tt suOQ4y pressure. 

tO 20 lO 40 50 eo 10 ao eo 1c.;, 110 

.• '.J 
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22069 V"N BUREN STREET. PO BO>I 845. COLTON, CALIFORNIA 92324/ •714> 783·01121 

February 27, 1981 

(INTERIM) M8 "CHAMP" ASSE."'.BLY /DISASSE."tBLY INSTRUCTIONS 

The M8/PT/TF/TF/PT pump is essentially a standard Wilden M8 pump with 
injection molded wetted parts. The air valve, center assembly and 
diaphragms are standard proven Wilden components. Principal differences 
other than material include: 150 psi American Standard pipe flanges instead 
of threaded inlet and discharge ports; increased external dimensions; ten 
sets of clamp bands as compared with six; and the use of 0-rings for seals. 
Performance and operation is the same as a metal construction M8 with one 
exception. The maximum temperature for the polypropylene is limited to 150 
degrees Fahrenheit and 200 degrees Fahrenheit for the KYNARR PVDF Resin. 

Dismantling and assembly is also· very comparable to other Wilden pumps with 
a couple of minor var~ations. First, the inlet and discharge manifolds are 
obviously an assembly of three molded parts, two 0-rings and two sets of 
clamp bands rather than a single casting. We wo~ld suggest that these com
ponents be treated as a single part when possibl~ during diaphragm changes 
or other maintenance requiring dismantling of tr.~ pump. If it is necessary 
to disassemble the manifolds, the customer should plan on replacing the Teflon 
0-ring seals. If disassembled, the manifolds should be completely reassembled 
and the manifold clamp bands securely fastened prior to reinstalling the 
manifolds on the pump center assembly. A key factor during reassembly of 
the manifolds is correct alignment. The two flange surfaces which mate with 
the water chambers must be parallel and in the same plane. The inlet or 
discharge flange face should be perpendicular to the clamp band flanges. 

To dismantle the manifolds, simply remove the clamp bands. To reassemble 
a manifold, first install the 0-rings in the 0-ring groove~ on each of the 
manifold elbow sections, and place one elbow in a soft jawed vise with 
the smaller flanged surface horizontal. Next, the manifold "T" section 
may be placed in position and the cl~~p band installed. Insure that the 
flanged surfaces remain aligned while tightening the clamp band bolts. 
Correct, if necessary, by tapping the parts firmly with a rubber or plastic 
mallet. Now place the remaining elbow in position and install the second 
clamp band. As the clamp band is tightened, use a straight edge to insure 
that both of the larger flanges remain in the same plane. 

Another significant difference is that the plastic pumps have removable ball 
cages in place of the cast-in fingers in the metal parts. Prior to reassembling 
a· pump, insure that the ball cages are installed in each discharge elbow and 
the bottom of each water chamber. If required, the ball cage should be seated 
by tapping with a rubber or plastic mallet so that the surface of the ball cage 
is flush with the flange surface. 

over . 
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The polypropylene and KYNAR pumps have removable ball seats with a step 
around the outer circumference which forms an 0-ring groove when the seat 
is placed in the inlet elbow or top of the water chamber. When assembling 
the inlet and discharge manifolds to the center assembly, place the seats 
in the top of the water chambers and inlet elbows, and place an 0-ring on 
the groove. Place the center assembly on the inlet manifold carefully 
aligning the flanges. Install both clamp bands and alternately tighten the 
bands maintaining correct flange alignment by tapping with a rubber or 
plastic mallet as required. Install the top manifold using the same technique. 

Another tip which will minimize leakage problems is not to attempt to reuse 
the Teflon 0-ring seals. The 0-rings are intentionally distorted during 
the assembly process conforming to the exact shape of the 0-ring groove and 
opposite flange, and may not be reusable. 

Upon completion of our printed literature, copies will be mailed to you. If 
you have any questions or comments regarding these instructions or the plastic 
pumps, please do not hesitate to call. 

The results of our research and testing conducted with the "Champ" have been 
excellent, and have exceeded' our expectations. We trust your experience will 
be similar. 

ADT:vv 



6/83 

QUA.~TITY 

4 

4 

4 

8 

8 

2 
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SUGGESTED SPARE PARTS 

WILDEN M-8 "CH.AHP" WITH TEFLON 

PART NUMBER 

TF24 

TF24B 

TF41 

KT40B 

KT32B 

20B 

20P 

T21A 

20JH 

DESCRIPTION 

Diaphragm (Teflon) 

Back-up Diaphragm (Neoprene) 

Valve Balls (Teflon) 

Valve Seat 0-ring (Teflon) 

Manifold 0-ring (Teflon) 

Air Valve Gasket 

Block Gasket 

Shaft w/studs 

Bushing 0-rings 

NOTE: Frequency replacement may vary depending on severity of service. 
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INFORl\IATION BULLETIN 
PUMP TEST PROCEDURE 

The following is an explanation of the procedure used to test everv pump manufactured 
and shipped by Wilden Pump and Engineering Company. 

1. 90 to 100 PSI air is applied to the pump to verify that the air valve and the pump 
is shifting properly. 

2. Hoses are hooked up to the suction and discharge manifolds. The pump is then 
operated by pumping water into a recirculating tank. Self-priming characteristics 
are verified and the pump is stalled out with a shut-off valve in the discharge line. 
The pump is allowed to set under pressure to check for any leaks in the casting and 
the air valve is tested at near-stall conditions for proper function. 

3. The pump is then pressurized with an external pump to check for leaks in the 
intake manifold. 

4. After every pump built by Wilden is tested in the above procedure, it is then sealed-, 
painted and shipped to a distributor for resale. 
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w·.·LDEN PUMP & ENGI~NEE~n\IE3--co. 
22069 VAN BUREN STREET. PO BOX 84~. COLTOI"ol. CALIFORI"oiiA 92324/ •714t Hll-0621 

INFORMATION BULLETIN 
DIAPHRAGM TESTING PROCEDURE 

Wilden Pump and Engineering Company continuousLy tests the diaphragms for the pumps on the 
tE~'·"::- shown in the photo above. Through the use of this unique tester. we have been 3bte to 
ccntinually develop better. longer lasting diaphragms for the Wilden Pumps. 

A specially modified pump is used in the horizontal position. The diaphragms are stroked 
mechanically by an electric motor connected through a cam and shaft arrangem~nt to the 
diaphragms. The cycle rate is set at 200 rpm's and a 50 psi head of air is used to provide 
a working load on the diaphragms. An elapsed time cotmter is attached to a pressure
se;sitive switch so that power is cut off when diaphragm failure occurs. 

T'l:l. ..mique tester. which can be used to test aU diaphragm types and sizes. is one more 
way for Wilden Pump and Engineering to assure the finest quality for its pumps and parts. 
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"' NPT Female 
Air Valve 

Connecllon 
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Air Exhausl 
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American Standard Pipe 
Flange 8 16E · 1939 · 
150 Pound Class· 2 inch 
pipe. 
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CERTIFIED DIMENSIONAL DRAWING 
WILDEN MODELS 

MODEL M·B CHAMP 

MB/PO 
M8/PT 
MB/PY 
MB/PW 

MB/KO 
MB/KT 
MB/KY 
MB/KW 

• Copyrlg~l Wlloun Pump ond Enum•erong. 1983 
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'I•" NPT Female 
Air Valve 

Connection 

2 1tH!" 

"ne• Hole 

1 

American Standard Pipe 
Flange 150 Pound Class-
1 inch ptpe. 3 130" bolt 
circle. 

CERTIFIED DIMENSIONAL ORA WING 
WILDEN MODELS 
MODEL M2 CHAMP 
M2/PO M2/PT 

, UWM*l~""'"'"=1JSiiliiu11 . W . WILDEN PUMP &. ENGINEERING CO. 
no6q VA" R"lif '< Silo( 11 P 0 HOX ~··, COl TO'< C~ 92.11• 
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NOISE CONTROL 
WILDEN AIR OPERATED DOUBLE DIAPHRAGM PUMPS 

All Wilden pumps can be ordered with an optional, large volume muffler. 

This muffler reduces the exhaust sotmd level to below 90 decibels; the level which is generally accepted by OSHA as a cut-off for eight hours of continuous operator exposure. 

Following are the db reading for all three Wilden models with and without a muffler. 

MODEL 
WITHOUT MUFFLER 

108 db 

~~ 
The above readings were made at a distance of one meter from the pump and a height of one and one-half meters above the exhaust part of the pump. 
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AREA CODE 313 PHONE 234-BBs.Q -AIR PUMP CO.-----------------------
P.O. BOX 43BS • FLINT, MICHIGAN 48!504 

SHOOLD YOUR WILDEN AIR DRIVEN PUMP GIVE YOU TROUBLE BECAUSE OF "ICING" PLEASE 
READ THIS: 

FREEZE UP OF EXHAUST PORTS OF AIR DRIVEN MACHINERY HAS BEEN A PROBLEM FOR 
MANY YEARS BLAMED ON TO nfE MACHINE; WHEREAS ITS CAUSE IS nfE INHERENT WATER 
VAPOR IN All Ca.tPRESSEO AIR SYSTEMS. 5412 PPM @ l00°F AND 100 PSIG AND ONLY 125 PPM @~ AND 100 PSIG. 

WHEN THE AIR EXPANDS FROM ONE PRESSURE TO ANOTHER LOWER PRESSURE IT REQUIRES HEAT AHD nfEREFORE PRODUCES A REFRIGERATION EFFECT IN ACCORDANCE WITH nfE 
EQUATION PV/T • pv/t. THIS MAY FREEZE THE WATER OUT OF THE COMPRESSED AIR AND CLOG nfE EXHAUST PORT. 

SINCE THE INLET PRESSURE, VOLUME AND TEMPERATURE VARY ON ALMOST EVERY APPLICATION, IT REALLY FURTHER CONFUSES THE PROBLEM WHEN ONE AIR SYSTEM HAS A PRESSURE DEWPOINT OF l30°F BECAUSE OF INADEQUATE AFTERCOOLING AND THEN nfE NEXT HAS A PRESSURE DEWPOINT OF 35°F. BECAUSE OF GOOD COMMERCIALLY AVAILABLE REFRIGERATED DRYER EQUIPMENT. 

nfE VARIABLES IN LOAD, AIR QUALITY AHD AABIENT TEMPERATURES ARE SO COMPLEX THAT ) IT ISN•T POSSIBLE TO HAKE A BLANKET STATEMENT AS TO WHEN FREEZE UP TEMPERATURES WILL OCCUR; HOWEVER, IF WE REMOVE WATER FROM THE COMPRESSED AIR DOWN TO 22oF. 
@ ATMOSPHERIC PRESSURE, WE ARE BELOW THE LIQUID STAiE OF WATER WHICH FREEZES TO CAUSE THE ICE AND THUS THE CLOGGED PORT. 

THE SOLUTIONS AVAILABLE ARE THE FOLLOWING AND ANY STEP BEYOND WHAT YOU ARE DOING TO YOUR COMPRESSED AIR MIGHT SOLVE YOUR PROBLEM, BUT WITH STEP 10 BEING MONEY BACK GUARANTEED TO SOLVE IT. 

ON PUMP: 
1. ETHYLENE GLYCOL IN THE OIL BOTTLE. 
2. REMOVE AIR EXHAUST BALL CHECK AND COME OUT OF EXHAUST WITH ELBOW 

AND 6" OF STRAIGHT PIPE. 
3. PUT AIR LINE LUBRICATOR (FILLED WITH ETHYLENE GLYCOL) IN AIR SUPPLY 

LINE. 
4. TRY "KILL FROST" IN PlflP OIL BOTTLE AND AIR LINE LUBRICATOR. 

ON AIR SYSTEM: 
5. AIR COOLED AFTERCOOLER WITH SEPARATOR. 
6. WATER COOLED AFTERCOOLER WITH SEPARATOR. 
7. 25°F DEWPOINT DEPRESSANT (SALT) DESICCANT TYPE DRYER. 
8. 50°F DEWPOINT DEPRESSANT GENERAL SUPER DRY DESICCANT DRYER. 
9. REFRIGERATED TYPE COMPRESSED AIR DRYER 35°F DEWPOINT AT PRESSURE. 

10. COMBINATION REFRIGERATED AND DESICCANT TYPE COMPRESSED AIR DRYER 
PRODUCING 5°F PRESSURE DEWPOINT@ 100 PSI. ,} 

r;.; .·~;/-
"' Roy R. H~t 

,/ 

) 
. ./ 



). .. .... -.... ·. ~-- .. •' ' .. ~ . •' ~ . . ' ..... 
'• • I"· • ~. f ·_ .'';:i,"" .. ~:w _ .. . ... 

.. ... 
~ 

~ ~'""'""' ~ ~-;( 

~ ~ ~ ~ ~ -~ ~ MODEL M 8 
~ .tZ: ~~ 

~ • POLYPROPYLENE PUMP PARTS :l ~ifll r - for Models: ··J:f MS/PO/ M8/PW/ 
M8/F'T/ M8/PY/ 

(Suggested U.S. list Prices) 

) 

Qty. 
Ma/PO/ MS/FT/ MSIPW/ M8/PY/ DESCRIPTION Per 

Pump P/N Price P/N Price P/N Price PIN Price 
Air Valve Assembly 1 820 375.00 N/A N/A 

Air Valve Body & Piston 1 B20A 17500 W20A 180.00 
Air Valve Screen ... 1 20E 5.00 
Air Valve Cap.w/Guide (To~ . 1 20R 6.00 20RB 10.00 
Air Valve Cap (Bottom~ 1 205 5.00 20SB 9.00 
Snap Ring 2 I S20T 2.00 
Air Valve Cap D-ring 2 20U .50 

Air Valve Gasket 1 20B 1.00 
lubricator Capillary Rod Assy. 1 20C 18.00 
Lubricator Oil Bottle 1 20D 26.00 W20D 32.00 ' 

' Center Block Assembly 1 20H 14000 W20H 210.00 
Q-nng I 7 20JH .50 
Block Bushing 1 20N 30.00 I 

Check Body 1 20K8 6.00 W20K8 12.00 
Nipple 1 20FS 500 I 

Check Ball 1 20M 2.00 I 

Block Gasket 2 20P 1.00 
Shaft 1 I 21A 45.00 T21A 45.00 21A 45.00 T21A 45.00 
P1ston. Inner 2 218 25.00 T21C 20.00 21B 25.00 T21C ! 20.CO 
Piston, Outer w/Lug 2 P21B 125.00 PT2l B 85.00 P21B 125.00 PT218 85.00 
Piston D-ring 2 NIR N/R N/R N/R 
Air Chamber, Tapped (R~pjaced by 2281 
Air Chamber. Counter Sunk 2 22B 60.00 W228 86.00 
Water Chamber 2 P35 345.00 
Clamp Band (Large) 2 P30 45.00 
Clamp Band (Med1um) 4 P39 2.5.00 -
Clamp Band (Small) ' 4 P32 ' ::~&J· 

D1scharge Elbow 2 ?36 125.00 
Inlet Elbow 2 P37 140.00 
Man1fold yr· Section 2 P33 145.00 
Ball Guide Bushing 4 P41C 35.00 
Valve Seat 4 P40 20.00 
Valve Seat ()-ring (Buna N) 4 P40B• 1.00 N!R P40B• 1.00 N/R 
Manifold ()-ring (Buna N) 4 P32B- 1.00 N/R P32B•• 1.00 N/R 
Valve Seat ()-ring (TFE) 4 NJR• PT40B 4.00 N/R• PT40B 4.00 
Manifold ()-ring (TFE) 4 N!R•• PT32B 3.00 N/R ... PT32B 3.00 

) 
Teflon Diaphragm ()-ring 2 N/R TF24A 10.00 N/R TF24A 10.00 
Teflon Back-up Diaphragm (Neoprene) 2 N/R TF24B 20.00 N/R TF24B 20.00 ---Expanded Teflon Gasket Kit 1 N/R TF4/8GK 25.00 N/R TF4/8GK 25.00 

• CMc:ll r..; to- If oump -• IIOIOI)IIed originelly wttft Velwe Seet CH;nga o1 Tll'flol\ P/N PT401l 
••· M8/PO .~ M8/ PW wPuclt , .... NOtdel 0t Vtton dlepl\reQms ••• l1fted wolll P/N PT321l Manolotd ().rJno.- of Teflon. 

. . .. " . ~ . . ~ . : ' .... )~~;~~~-: ~:->~;~ ~ -.. : .· 
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DESCRIPTION 

MODEL M 8 
KYNAR PUMP PARTS tor Models: 

MB/KO/ 
MB/KT/ 

MB/KW/ 
MB/KY/ 

(Suggested U.S. List Prices) 

Oty. 

.'leell!wslto ... If pump waa supgliH ortvinatty -"' ..alve seat Oonnos of tttllof\. PIN PHOB. 
- M&I'KO atod M81KW wtloc:ll llawe Nordet ~ Viton diap!Wagms •re toned wotl\ P/N PT328. ManoiOid Oonnga ol Tello~\ 

8 ·~ 

EH&etlve Date April 1, 1 98.3' 

• Copyright Wil.,.._ Pump 1 Enoi~ 1 %3 

.· 
' ~ ·. . -~ 



APPENDIX I 

Note: Specificati:~ for ~poxy Coating used on floor. ~ew 
information oegins on page I-34. 
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CONSTRUCTION SPECIFICATION 
FOR 

UPGRADING OF :NDUSTRIAL LIQUID WASTE iREATMENT PLANT . 

DIVISION 9 FINISHES 

SUB-DIVISION 9.06 SPECIAL COATING 

I 
' I 
I 
I 

-- -·-
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PART 1 

1.1 

GENERAL 

SCOPE OF W~K 

I-85 

The Contractor shall furnish and apply special coatings in accordance with 
the contract drawings and this Specification. The Contractor shall apply the 
special coatings where. indicated per the Room Finish Schedule. 

1.2 RELATED W~K SPECIFIED ELSEWHERE 

(1) CAST-IN-PLA.CE CONCRETE, Subdivision 3.01 
(2) STRUCTURAL STEEL AND MISCELLANEOUS METALS, Subdivision 5.01 

(3) METAL DOORS AND FRAMES, Subdivision 8.01 
(4) PAINTING, Subdivision 9.07 
(5) PIPING, Subdivision 15.01 

1 .3 REFERENCE OOCt.MENTS 

1.3. 1 Codes and Standards 

The Contractor shall comply with the applicable federal, state, and 
inciJstry regulations and other codes and standards referenced in this Specification. 

American National Standards Institute (ANSI) 

PHS! NlOl .2 Protective Coatings (Paints) for 
Light Water Nuclear-Reactor 
Con ta i nm ent F ac i 1 it i e s 

American Society for Testing and Materials (ASTit1) 

ASTM D 559-74 

ASTM 0 714- 56 
( 197 4) 
ASTM 0 n2-47 
( 1975) 

Standard Method of Evaluation 
Degree of Chalking of Exterior 
Paints 
Standard Method of Evaluating 
Degree of Blistering of Paints 
Standard Method of Evaluating 
Degree of Flaking (Scaling) of 
Ex ter i or P a i n ts 

Steel Structures Painting Council (SSPC) 

SSPC-SPl-63 
SSPC-SP2-63 
SSPC-SP3 
SSPC-SPS-63 
SSPC-SP6-63 

No. 1 Solvent Cleanin~ 
No. 2 Hand Too 1 C 1 e an 1 n g 
No. 3 Power Tool Cleaning 
No. 5 Blast Cleaning White Metal 
No. 5 Commercial Blast Cleaning 

National Fire Protection Association (NFPA) 

NFPA No. 30 

SHEET OF 

2 13 RJP THE AALI'H .... I'AIIISONS COMI'ANY 

Fl~able and Combustible Liquids 
Code 

JOI NUMIEA OOCUMENT NO. 

6089 9.06 
REV 
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1. 1 SCOPE OF WCRK 
The Contractor shall furnish and apply special coatings in accordance with the contract drawings a~d ~his Specification. ~h~ Contractor shall app1y the special coatings where 1nd1cated per the Room F1n1sh Schedu1e. 

1 .2 RELATED WOOK SPECIFIED ELSBIHERE 

(1) CAST-IN-PLACE CONCRETE, Subdivision 3.01 
(2) STRUCTURAL STEEL ANO MISCELLANEOUS METALS, Subdivision 5.01 (3) METAL DOORS AND FRAMES, Subdivision 8.01 (4) PAINTING, Subdivision 9.07 
(5) PIPING, Subdivision 15.01 

1 .3 REFERENCE OOCt.MENTS 

1.3. 1 Codes and Standards 

The Contractor shall comply with the applicable federal, state, and inciJstry regulations and other codes and standards referenced in this Specification. 
American National Standar-ds Institute (ANSI) 

ANSI Nl01.2 Protective Coatings (Paints) for 
Light Water Nuclear-Reactor 
Con ta i nm ent F ac i 1 it i e s 

American Society for Testing and Materials (ASTI•1) 

ASTM D 659-74 

ASTM 0 714-56 
( 1974) 
ASTM o n2-47 
( 1975) 

Standard Method of Evaluation 
Degree of Chalking of Exterior 
Paints 
Standard Method of Evaluating 
Degree of Blistering of Paints 
Standard Method of Evaluating 
Degree of Flaking (Scaling) of 
Exterior Paints 

Steel Structures Painting Council (SSPC) 

SSPC-SP 1-63 
SSPC-SP2-63 
SSPC-SP3 
SSPC-SP5-63 
SSPC-SP6-63 

No. 1 Solvent Cleanin9 
No. 2 Hand Tool Clean1ng 
No. 3 Power Tool Cleaning 
No.5 Blast Cleaning White Metal 
No. 6 Commercial Blast Cleaning 

National Fire Protection Association (NFPA) 

NFPA No. 30 

SHEET 0,. 

2 13 

Flammable and Combustible Liquids 
Code 

JOI NUMIIR OOCUMENT NO. 
6089 9.06 
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"' 1.4 SUBMITIALS 

The Contractor shall submit the following to the Contracting Officer in 
accordance with the 11 0ata Requirements List''. 

1.4. 1 Materials List 

Before commencing work under this Subdivision, the Contractor shall 
furnish to the Contracting Officer for approval, a complete list of special coating 
materials to be used on the project, and printed recommendations of the 
"'anufacturer of the special coatings, relating to the requirements for surface 
·· ~paration, thinning, mixing, handling, application, and storage of materials. 
· so ircluded shall be a list of approved fonn release agents which are certified 
l the special coating Manufacturer to be compatible with his coating products. A 

·ist of such fonn release agents shall be made available to the Contracting Officer 
preparatory to the concrete work. 

1.4.2 Samples 

The Contractor shall submit coating samples on 9" x 9" hardboard for 
~oprov'al. The samples shall be clearly marked with the Manufacturer's name and 
_:reduct identification, and shall be submitted in sufficient time to allow for 
.1pproval and, if necessary, disapproval ·and resubmittal without causing any delay 
of the project. Color chips of .~inish special coatings shall be submitted showing 
the range of Manufacturer's stanaard colors. 

1.5 PRODUCT Da! VERY, STORAGE, AND HANDLING 

1. 5. 1 De 1 i very and Hand 1 i ng 

The Contractor shall deliver all materials to the job site in 
;riginal, new, and unopened packages and containers bearing Manufacturer's name and 
label, and the following information: name of material; Manufacturer's stock 
runi:ler and date of manufacture; contents by volume for major pigment and vehicle 
constituents; thinning instructions; application instructions, color name and 
rumber; and shelf life. 

1.5 .2 Storage 

The Contractor shall store all special coatings, including, primers 
and fillers, in an enclosed area with adequate ventilation. Each type of coating 
materia 1 sha 11 be stored in a separate area with in the room or space. A 11 
containers shall be kept closed until ready for mixing procedures. The Contractor 
shall not damage the containers, labels, and tags. No materials shall be used 
which have been stored beyond the indicated shelf life. Special coating materials 
shall be stored at temperatures between 400F and gooF. Closed container 
storage instructions shall conform to NFPA No. 30, Chapter V. 

1.6 SAFETY PRECAUTIONS 

1.6. 1 General 

The Contractor shall comply with th~ safety precautions specified 
hereinafter during the time of mixing, preparation, installation and drying periods 
of the special coatings. 

i

mP . 
'041 "ALIIW M. IIAIIISONS COMIIANY 

REV 

r 

r 

L 

.... 



l 

J 

J 
l 

\ 
I 

I • 

i .. 

I .. 

l 
J 

I-89 

In addition to the safety requirements specified herein, which shall be considered as minimum, the Contractor shall submit to the Contracting Officer additional safety procedures as may be required for the installation of the work. 

submittal. 

1.6.2 

Work shall not begin prior the Contracting Officer's approval of the 

Acid Etching 

When hydrochloric acid and water solution etching of surfaces is required the Contractor sha 11: 

(l) Mix and apply the solution in accordance with the coating maruf acturer 's recommendations. 

(2) Require that all employees wear proper protective c1othing and equipment to prevent ~id burns to skin and eyes, and irritation to nose and throat. 
(3) Provide adequate ventilation during the application and drying period, and prevent drippage of acid solution onto personnel and equipment. 
(4) Arrange for the provision of an on the spot water supply in each location where acid is used. 

1.5 .3 Sandblasting 

When sandblasting of surfaces is required the Contractor shall: 
I (1) Provide respirators of types approve<J by the U.S. Bureau of Mines, selected to provide protection for the specific hazard. 

(2) Provide cartridge type respirators where concentration of the injurious material is so low that damage will be produced only by long continued or repeated exposure. 

(3) Exclude all employees not properly equipped with respiratory equipment from the sandblasting area. Dust respirators may be acceptable for inspectional or temporary conditions when combined with proper eye protection. 
(4) Barricade the sandblasting area and post adequate warning signs. 

1.6 .4 Venti 1 ati on 

The Contractor shall provide adequate ventilation during the !pplication and drying periods of the special coatings as follows: 

(1) A three-minute atr change of the area shall be provided with ., proper air pattern maintained to uniformily flow downward through the area. 

l 

(2) The vapors shall flow naturally downward into the air pattern. Drafty overhead supply (due to poor distribution) or crossroom currents (due to :utside atmospheric effects, open doors, windows, etc.) shall be prevented. Floor evel exha.~sters shall be used to prevent the accumulation of explosive vapors. 

RJP THE RALI"H M. 1"4ASONS COMJ04NY 

JOI NUM8E.A 
6089 REV 



I-90 

(3) Air flow pattern shall be checked before application is started of any sealer, primer or coating. 
(4) Fans used as exhausters shall be explosion-proof. 
(5) Fans used as blowers to force fresh air under pressure into an area, need not be explosion-proof. 
(6) Ventilation and fan capacities shall be sufficient in volume to prevent the accumulation of explosive vapors above 20~ of the lower explosive limit of the solvents of the special coatings being applied. 
(7) Fumes from operations inside buildings shall be exhausted directly to the atmosphere. Ventilation shall be continued for a minimum of 6 hours after application of each coating. 
(8) Welding burning, flame or spark producing work shall be prd1ibited near the intake or exhaust outlets from or to such ventilation. 

1.6.6 Electrical Equipment 

The Contractor shall comply with the following: 
(1) All metal receptacles (drums, pots, cans, etc.) used in the transfer of s·pecial coatings, including their primers and solvents from one container to another shall be bonded together by means of portable bonding cable, clamp type. Prior to start of work, the spray nozzle shall be effectively bonded to the paint pot and the paint pot shall be provided witn a positive static ground. 
(2) All energized lighting luminaires, switches, electric motors and other electrical equipment shall be of the explosion-proof type in the immediate area and in the vicinity of where air mixtures in the explosive range might possibly collect. All ;xtension cords shall be of the one-piece type. Connecting sockets shall not be used. 

(3) All metal parts of apparatus used in systems for the removal of vapor, including fans, ducts, etc., shall be electrically grounded in an effective and approved manner. 

(4) All lighting luminaires, motors and other electrical equipment used in direct connection with this worl< shall be inspected. Defective equipment shall be removed and replaced with non-defective equipment. 
1.5.7 Health and Fire Hazard Control Measures 

The Contracting Officer will check all phases of the work from the standpoint of the hazards involved during all actual performance of the work. 
The Contractor shall provide fire extinguishers. 
The Contractor shall furnish all equipment and supplies required to c 71f orm to the fo 11 awing: 
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(1) Fresh air hoods or masks shall be wo~n by al~ per~onnel applying spa:i a 1 coatings and by any other persons enter1 ng the HTmed 1 ate area. Approved filter respirator may be used ~y.personnel when the concentrations of organic vapors are within permissible l1m1ts. 
(2) Personnel handling and applying the special coatings shall wear p1astic or ~id-resistant type gloves. 
(3) The Contractor shall arrange for a suitable area outside of permanent buildings for storage and mixing of the protective coatings. This area shall be situated so that these materials will not be exposed to any danger of fire. Adequate ventilation shall be provided at each storage and mixing area so as to prevent collection of flamnable air mixtures. 

(4) Only explosion-proof electric motors ar air driven mixers shall be used for mixing the solvents and materials. 
(5) Barricades or other markings acceptable to the Contracting Officer shall be 1nsta11ed around all special coating work. In the event the barri·caded area is 1 arge in size and other crafts are 1nvolved, the barricaded area is to be cleared of other-crafts until the coating is completed and properly dried. 
(6) Welding, burning, flame or spark producing devices shall be prohibited inside the barricaded area •. Spark-proof tools, such as nonferrous paint scrapers shall be used. 

(7) Smoking, open flame or lights shall be prohibited inside the barricaded area and the Contractor will so post all en:~ances as well as conspicuous locations within the area. 
(8) Tennis shoes or protective shoe covers are to be worn by all personnel within the irnnediate application area. 
(9) rn case of any power failure affecting the lighting or ventilation of any operation the personnel involved are to cease work immediately and evacuate the work area. Explosion proof emergency lighting shall be provided at all interior areas. 

PART 2 PRODUCTS 

2. 1 DESCRIPTION 

The Contractor shall apply special coatings, to floor, wall, and ceiling surfaces in accordance with the contract drawings and Specifications. The soecia1 coatings shall meet the performance tests in accordance with ASTM D 659, ASTM D 714, and ASTM 0 n2. The special coating materials shall consist of poly-amide and/or epoxy-amide surfacers, fillers, and epoxy hi-build enamels. Special coating systems of these materials shall be applied to the following surface types in accordance with the Manufacturer 1 S instructions and the contract drawings: 
(1) Coating A - concrete floors 
(2) Coating B- concrete walls and concrete masonry unit 

REV. 
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(3) Coating C - plaster walls and gypsum wallboard 

(4) Coating 0- structural steel, decking, carbon steel; doors and frames. 

2.2 SPECIAL COATING SYSTEMS 

The following special coating systems are based on Ameron protective 
coatings. Other manufacturers (such as Keeler and Long, Carboline, or Tnemec) of 
coating materials Approved Equal for nuclear coating systems may be used. The 
components of the coating systems shall be the products of one manufacturer. 

2.2. 1 Coating A - Concrete Floors 

2.2.1. 1 Primer/Sealer. Primer/Sealer shall be Nu-klad 100, or 
Approved Equa • 

2.2.1.2 Intennediate Coat. Intennediate coat shall be Amercoat 
66, polyamide-cured catalyzed epoxy, or Approved Equal; medium gray in color, with 
a .dry film thickness of 5 mils. 

2.2. 1.3 Topcoat. Topcoat shall be 2 coats of Amercoat 66, 
polyamide-cured catalyzed epoxy, or Approved Equal; white in color, with a total 2 
coat dry film th id<ness of 10 mils. 

2.2.2 Coating B - Concrete Walls and Concrete Masonry Units 

2.2.2.1 Primer/Sealer. Where a curing compound or form release 
agent has been used, the primer/sealer shall be Nuklad 1G5, or Approved equaL 

2.2.2.2 
where requ i red. 

Filler. Filler shall be Nu-klld 114, or Approved Equal, 

2.2.2.3 Intennediate Coat. Intennediate coat shall be Amercoat 
66, polyamide-cured catalyzed epoxy, or Approved Equal; medium gray in color, with 
a dry film thickness of 5 mils. 

2.2.2.4 Topcoat. Topcoat shall be Amercoat 66, polyamide cured 
epoxy, or Approved Equal; ',o61ite in color, with a dry film thickness of 5 mils. 

2.2.3 Coating C- Plaster Walls and Gypsum Wallboard 

2.2.3.1 Sealer. Sealer shall be .Amercoat 66, polyamide-cured 
catalyzed epoxy or Approved Equal, with 2 quarts of thinner per one gallon of 
paint; the color shall be gray. 

2.2.3.2 Topcoat. Topcoat shall be Amercoat 66, polyamide-cured 
catalyzed epoxy, or Approved Equal; the color shall be white with a dry film 
thickness of 5 mils. 

2.2.4 
Frames 

Coating 0 - Structural Steel, Decking, Carbon Steel; Doors, and 

2.2.4. 1 Primer for System with Sandblasti~ Preparation. Primer 
shall be Dimetcote 6, inorganic zinc primer, or Approved Equal. 
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2.2.4.2 ~imer for System without Sandblasting Preparation. 
Primer shall be Amercoat 71, epoxy primer or Approved Equal. This preparation 
shall be used for doors and frames and for the sprinkler system. Cleaner for 
galvanized metals sha11 be Galvaprep, or Approved Equal. 

Intennediate Coat. Intermediate coat shall be Amercoat 
2.2.4.3 66, polyamide-cured catalyzed epoxy, or Approved Equal; medium gray in color with a 

dry film thickness of 5 mils. 

catalyzed 
co lor for 

RU' 

2.2.4.4 Topcoat. Topcoat shall be Amercoat 66, polyamide-cured 
epoxy, or Approved Equal, red in color for sprinkler system and white in 
other items, with a dry film thickness of 5 mils. 
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PART 3 EXECUTION 

3. 1 GENERAL 

3. 1.1 Inspection 

The Contractor shall examine the substrates, adjoining construction, 
and the conditions under which the work is to be installed. The Contractor shall 
not proceed with the work until unsatisfactory conditions have been corrected. The 
Contractor shall co-ordinate the work with the work of other trades such that 
application of the special coatings does not hinder the progress or the quality of 
related wcrk. 

3. 1.2 Environmental Conditions 

The Contractor shall apply the special coatings only when the 
surfaces to coated and the surrounding air temperature is at or above 40 deg. F, or 
as othe~ise reconmended by the manufacturer. This temperature shall be maintained during application of coatings and for a minimum of 18 hours after application. 

3. 1 .3 Protection 

The Contractor shall provide suitable coverings to protect surfaces 
not requ1r1ng coating; place materials which might constitute fire or explosion hazard into metal containers ~d ,"'emove from premises at the close of each days work; and take every precaution to avoid damage by fire or explosion. 

3.2 SURFACE PREPARATION 

3 .2. 1 Genera 1 

The Contractor shall prepare surfaces to receive special coatings. 
The Contractor shall thoroughly clean off substances that may interfere with proper adhesion. He shall coat or cover dry surfaces only. The Contractor shall fill 
dents, cracks, hollow places, open joints, and other irregularities with a filler 
s•.ntable for the purpose and, after setting, sand to a smooth finish. The 
CJntractor shall prime surfaces not more than 8 hours after cleaning. No more than 
160 hours shall elapse between the installation of the first and successive coats. 

3.2.2 Cement i ti ous Surf aces 

The Contractor shall perform the work as follows: 

3.2 .2. 1 Preparation. Prepare cement i ti ous surf aces of cone rete 
and cement plaster to receive special coatings by removing efflorescence, chalk, 
1Jst, dirt, grease, oils, and by roughening if required to remove glaze. Use 
aorasive blast cleaning methods if recommended by coating system manufacturer. 

3.2 .2 .2 A lka lin ity and Moisture Content. Clean concrete surf aces 
•ith an alkaline wash of tri-sodium phosphate in a concentrate specified and where .--equired by the manufacturer of the specified materials. Do not apply special 
coatings over surfaces where the moisture content exceeds that permitted in the 
manufacturer•c; printed directions. 
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3.2.2.3 Acid Etch. Moist cured concrete shall be acid etched with one part ]) percent hydrochloric acid and two parts water, then neutralized with a rinse of potable water. The Contractor shall not apply the coating system unt; 1 surf aces are thorough 1 y dry. 
3.2.3 Ferrous Metal Surfaces 

The Contractor shall clean and prepare surfaces by one of the following methods in accordance to the coating manufacturer's instructions for the metal substrate and applications required. 
Clean non-galvanized 7 ferrous surfaces, which have not been shop-coated, of oil, grease, dirt, loose mill scale, and other foreign substances by solvent or mechanical cleaning, complying with SSPC-SPl. Blast clean steel surfaces as recomnended by the coating system manufacturer and in accordance with SSPC-SP5 & SSPC-SP6. Hand tool cleaning shall be done in accordance with SSPC-SP2. Power tool cleaning shall be in accordance with SSPC-SP3. 

3.2.4 Non-Ferrous Metal Surfaces 

The Contractor shall clean non-ferrous and galvanized surfaces in accordance with the spe:ial coating system Manufacturer's instructions for the type of service 7 metal substrate, and application required. 
3.3 MATERIALS PREPARATION 

3. 3. 1 Mixing 

The Contractor shall mix and prepare special coating materials in strict accordance with the Manufacturer's directions; stir all materials before app1ication, and as required during the application of the materials to maintain a uniform consistency. If necessary, the Contractor sha11 strain before using. He shall not mix special coatings of different Manufacturers together. 
3.4 APPUCATION 

3.4. 1 General 

The Contractor shall provide a 24 hr written notice prior to application of special coatings in each room. The Contractor shall apply special coatings with brush 7 roller, spray, or other acceptable practice in accordance with the Manufacturer • s directions; use brushes and ro 11 ers best suited for the type of material being applied; apply materials with care to a uniform thickness, showing no runs, holidays, sags, crawls, or other defects. He shall finish surfaces uniform in sheen, color, and texture; allow coats to cure thoroughly before succeeding coats are applied as specified by the coating materials Manufacturer; coat surfaces behind movable equipment and furniture the same as similar exposed surfaces; and coat all surfaces as indicated on the contract drawings and in this Specification. 

3.4 .2 Topcoat 

~ Topcoat for Coating A, B, C, & 0, specified hereinbefore shall be applied in accorcllnce with the Manufacturer's application instructions. 
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3.4.3 Primer/Sealer 

The Contractor shall use Primer/Sealer specified hereinbefore. Oil 
or wax-based curing compounds and form release agents s~all be removed ~Y 
sandblasting. Apply the primer/sealer as soon as pr~ct1cal after clean~ng to 
prevent foreign material (oil, salt, etc) from enter1ng the concrete wtnle it is 
porous. Apply the primer/sea 1 er in accordance with the Manufacturer's 
recommendations. 

3.4.4 Primer for System with Sandblasting Preoaration 

Primer specified hereinbefore shall be applied at a dry film 
thickness of 2-1/2 mils. 

3.4.5 P~imer for System without Sandblasting Preparation 

Primer specified hereinbefore shall be applied at a dry film 
thickness of 2 mils. 

3 • 4 • 6 F i 1 I er 

Filler for concrete walls and ceilings, specified hereinbefore shall 
be used to fill small holes and voids so as to provide a smooth surface on Nnich to 
place a topcoat. 

3.5 PROTECTION AND CLEAN UP 

3. 5 . 1 Pro teet i on 

(1) The Contractor shall protect work Jf other trades, whether to 
be painted or not, against damage by the special coat~ng and plastic sheet work; 
leave all such work undamaged; and correct any damaged by cleaning, repairing or 
repl ~ing, and recoating, as required. 

(2) The Contractor shall provide "Wet Paint" signs to protect newly 
coated finishes; and remove temporary protective wrappings provided by others for 
protection of their work after completion of special coating operations. 

3.5 .2 Clean-up 

(1) During the progress of the work, the Contractor shall remove 
from the site all discarded paint materials, rubbish, cans, and rags at the end of 
each work day and clean all coating equipment, brushes, sprayers, etc. as I recommended by the manufacturer, at the end of each day • s work. 

I (2) Upon completion of special coating work, the Contractor shall 
' clean window glass and other special coating spattered surfaces; and remove special 

coating spatters by proper methods of washing and scraping, using care not to 
scratch or othentise damage finished surfaces. The Contractor shall not use 
cleaners containing chlorides on stainless steel. 

(3) At the completion of work the Contractor shall touch-up, 
restore, and/or recoat surf aces of unacceptab 1 e work. 
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3.6 FINAL ACCEPTANCE 
Materials, wor~manship, and installation not in accordance with the requirements of this specification shall be replaced or repaired by the Contractor. 
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·PLASITE' 

v TECHNICAL BULLETIN 
7100 

July 198-t 
(Replaces :\larch 1980) 

PLASITE 7100 HI-RESISTANT PROTECTIVE COATING 

TYPE: A cross linked epoxy-phenolic cured with an alkaline curing agent and formulated with particular attention to wide 
chemical resistance and ease of handling. 
INTENDED USE: PLASITE 7100 is an ideal heavy maintenance coating due to its thixotropic qualities and excellent 
edge coverage. PLASITE 7100 is similar in vehicle formulation to PL\SITE 7122 but has a different pigment ratio and 
lower solids. It has lower comparative gloss and higher build characteristics. PLASITE 7122 is generally superior for 
immersion service. Refer to ZONE OF USAGE below. 
CHEMICAL RESISTANCE: Excellent chemical resistance to a wide range of acids, alkalies. solvents and water solu· 
tions. Refer to CHE:VIICAL RESISTA..."l'CE on Page 2. 
TEMPERATURE RESISTANCE: Dry film basis is -W0°F for short periods; 250°F continuous. Continuous immersion 
temperatures depend on particular reagent. 
SURFACE PREPARATION: Steel surfaces shall be prepared by blasting as required by ZONE OF CSAGE. Refer to 
PRIMERS on Page 2. 
APPLICATION: PLASITE 7100H is formulated for standard production spray equipment. PLASITE 71008 is formu
lated for brush and roller application and should be force cured for immersion service. Refer to last page for details on 
APPLICATION PROCEDURE. 
COLORS: Standard colors are green, light gray, medium gray, black, white, tile red, clear. Special colors are available. 
FILM THICKl~ESS PER COAT: A 6 to 7 mil film is easily produced in one multi-pass spray coat. A 2 to-± mil film may be 
produced in one "flow on" brush coat. 
COVERAGE: 769 mil ft2/gallon ± 4o/o theoretical. For estimating purposes, 90 ft2/gallon will produce a 6 to 7 mil film 
(20% loss included). T\vo coats will produce a 12 to 15 mil film for immersion service. 
DRYING TIME: Surface will normally be tack free in 2 to 3 hours at ;-ooF. 
CURING TIME: 5 to 7 days at 70°F to 90°F. Refer to page 2 for force curing. 

PHYSICAL SPECIFICATIONS 
PIGMENTS: Titanium dioxide, inerts and tinting colors. 
SOLIDS: 60% by Weight; -±8% ± 2% by Volume depend
ing on color. 
POT LIFE: Approximately 24 hours at 70°F. 
SHELF LIFE: 24 months minimum at 70°F. .:vtaterial in 
stock should be turned upside down every 3 to 6 months. 
SPRAY VISCOSITY: 16 ± 7 seconds Ford Cup #4 
depending on color. 
SHIPPING WT.: Approximately 12 lbs./gallon. 
ELECTRICAL RESISTA."fCE: 3.9 x 1012 ohm-em 
Volume Resistivity. AST:\1 D257-66. 

-
ABRASIVE RESISTANCE: 61 :Vlilligrams loss average. 
1000 Cycles Taber CS-17 Wheel, 1000 Gr. \Vt. Lt. Gray 
Color. 
HARDNESS: Barcol55. 
THERMAL SHOCK: Cnaffected in 5 cycles, -70°F to 
+ 200°F. 
FLEXIBILITY: tf2" bend, Zuhr Conical :Vlandrel. 15 mil 
film. 
NOTE: Above tests were conducted on film cured at 
150°F. 

ZONE OF USAGE 
A ZONE: Includes immersion service for process, transportation and storage vessels. as well as exteriors of high tempera· 
ture equipment. sumps. sewers. exhaust ducts, concrete bases and floors. or other surfaces subject to combinations of high 
temperature and heavy spills of corrosive chemicals. SSPC-SPS blast and a film thickness of 12 to 15 mils required. 
B ZONE: Interior process areas where structural steel, floors, equipment. ducts and other surfaces subject to attack by 
strong fumes. occasional spills and splashes at intermediate temperatures. SSPC·SP5 or SSPC·SP10 blast and a film 
thickness of 12 to 15 mils required. With surface preparation as indicated, the finish coating is considered self-priming 
although, if desired, a heavy duty primer may be incorporated as part of the system. 
C ZONE: Interior and exterior area surfaces subject to fumes of fairly high concentration at ambient temperatures. Heavy 
or medium duty primer over SSPC-SP6 or SSPC-SP7 blast and a total film thickness, primer and topcoat, of 7 to 10 mils 
required. 
D ZONE: Process plant exteriors subject to chemical atmosphere and weathering. ~Iedium duty primer over SSPC-SP7 

a ation and t tal film thickn · at of 6 to 8 mils re uired. 
WISCONSIN PROTEcTIVE COATING CORP. Represented by: 

614 Elizabeth Street 
P.O. Box 216 · 

Green Bay. WI :54305 
414-43'1-6561 



SURFACE PREPARATION 

STEEL 
High Temperature & Immersion Service (A & B Zones as described under ZONE OF USAGE.) 
1. All sharp edges shall be ground to produce a ra?iu~ and 5. ~h~ grit used shall be a sharp silic? sa,nd, steel slag grit 

all imperfections, such as, skip welds, del~mmatwns, Similar or e9ual to BLACK BEAUTl: ~ BB.1240 or any 
scabs, slivers and slag shall be corrected pnor t? abra- other abrasive that has a sharp, ha_rd cuttmg. surface, 
sive blasting. All skip welds shall be welded soh~. properly gr~ded, dry <l:nd of best q~ahty. The gnt shall be 

2. Degrease surface prior to sandblasting. Or~amc sol- of proper size to obtam the specified anchoryattern. 
vents, alkaline solutions, steam, hot water with deter- 6. The anchor pattern shall be sharp and no evidence of a 
gents or other systems that will completely remove dirt, polished surface is allowed. 
oil, grease, etc. may be used. Pre baking of old tanks is 7. Remove all traces of grit and dust with a vacuum cleaner 
required. or by brushing. Care must be taken to avoid contaminat-

3. The surface shall be blasted to an SSPC-SP5 or NACE-1 ing the surface with fingerprints or from detrimental 
white metal surface using a 5/16" or 3/8" blast nozzle material on the workers' clothes. 
supplied with 80 to 100 psi. An anchor pattern or 8. The surface temperature shall be maintained at a mini-
''tooth" in the metal shall correspond to approximately mum of 5° above the dew point to prevent oxidation of 
20 to 25o/o of the total film thickness of the coating. the surface. The coating shall be applied within the same 

4. Contaminated grit shall not be used for the finish work. day that the surface has been prepared. 

Service in Corrosive Atmospheres (B, C & D Zones as described under ZONE OF USAGE.) 

1. Degrease as described in Item 2 under A & B Zones. 
2. Remove all loose mill scale. rust scale. and old paint 

scale by one of the following methods: 
a. Near White .:Vfetal Blast Cleaning: (B Zone) SSPC

SP10 or NACE-2. 

b. Commercial Blast Cleaning; (C Zone) SSPC-SP6 or 
NACE-3. 

c. Brush-Off Blast Cleaning; (C & D Zones) SSPC-SP7 or 
NACE-4. 

d. Power Tool Cleaning; (D Zone) SSPC-SP3. 
When utilized, inhibitive primer should be applied as soon as possible after surface preparation. 
NOTE: The above specification numbers are from the Steel Structures Painting Council Surface Preparation Specifica

tions. 4400 Fifth Ave., Pittsburgh, PA 15213 and National Association of Corrosion Engineers, P.O. Box 218340, 
Houston, TX 77218. D Zone application surface preparation as in above Paragraph 2(d) must result in a relatively 
rough surface. If the steel is new and this type of surface preparation does not leave a reasonably rough surface on 
the steel, then the heavy film system is not recommended. 

CONCRETE 
A ZONE: All concrete surfaces require whip blasting for immersion service. Fully cured concrete must be blasted to 
provide a hard. firm. clean and neutral surface for coating. All concrete sun·aces must be filled and sealed with PL\SITE 
9028ivll or PLASITE 9028:\-12. applied in accordance with PLASITE Bulletin 9028. All surface imperfections, "bug 
holes", etc. must be completely repaired before application of PLASITE 7100. PLASITE 9028M1 and 9028iv12 are not 
recommended for food service. 

B ZONE: Severity of expected service will dictate minimum concrete surface preparation. Severe service (strong fumes. 
spillage. etc.) will probably require A Zone surface preparation and PLASITE 9028.:VIl or PLASITE 9028M2 filling and 
sealing before application of PLASITE 7100. 

GALVAJ.'IIZED SURFACE 
The surface shall be clean and grease free and properly etched with a standard solution such as PARKER'!! #37 as pro
duced by Occidental Chemical Company, Parker Division. or a phosphating solution. After the surface is properly etched. 
it should be thoroughly rinsed with water and thoroughly dried prior to coating application. No inhibitive primer is 
required providing the galvanized surface is continuous. 
ALUMINUM 
Surface shall be clean and grease free with a blast produced anchor pattern or "Tooth" as described earlier under 
"STEEI.;'. In addition, the blasted surface shall be given a chemical treatment such as ALODINE~ 1200S as produced by 
Amchem Products, Inc., Ambler, PA or IRIDITE~ 14-2 as produced by Allied-Kelite Division of the Witco Chemical 
Corporation, Des Plaines, IL. For immersion, blasting with sharp grit followed by the chemical surface treatment is 
required. 

NOTE: On metallic surfaces prepared only by chemical etching the total coating film thickness applied should be 
restricted to only half the film normally applied to blasted surfaces. This reduced film thickness should be consid
ered during selection of the coating for the service and the type of surface preparation performed. 

WOOD, TRANSITE AND SIMI.i..AR SURFACES 
Normally these materials need no surface treatment provided they are free of grease, oil and dirt and are dry. It is generally 
recommended that the first coat be diluted one part of recommended PLASITE Thinner to one part of material and brush 
applied. 

7/84 



TECHNICAL BULLETIN 
7100-ACP 

l\IARCH 1984 
(Replaces November 1980) 

PLASITE 71()().AC HEAVY DUTY PRIMER· HI-RESISTANT ANTI-CORROSIVE PRIMER 

TYPE: A cross-linked epoxy-phenolic, amine cured, combined with the proper modifying agents and Strontium Chromate 
inhibitive pigmentation. 
INTENDED USE: Primarily as a combination inhibitive and high chemical resistant metal primer. It is an established 
fact that the paint or coating system chemical resistance is no better than the material next to the substrate. PL\SITE ~o. 
7100-AC Primer was designed to be used in combination with coatings of the high chemical resistant type. 
CHEMICAL RESISTANCE: Excellent chemical resistance.to spills and fumes of a wide range of acids, alkalies and 
solvents. 
TEMPERATURE RESISTANCE: Dry temperature basis is 400°F for short periods. 350°F continuous. 
SURFACE PREPARATION: Steel surfaces may be prepared by blasting or power tools as required by zo:..:E OF 
USAGE and SURFACE PREPARATION on Page 2. 
APPLICATION: PLASITE 7100-AC Primer as formulated can be applied by standard production spray equipment or 
by brush and roller. Refer to Page 2 for details on application. 
COLORS: Standard primer color is Moss Green. 
FILM THICKNESS PER COAT: A 11/2 to 3 mil DFT may be applied in one coat by any of the following methods: roller 
spray or brush. A 2 mil minimum DFT is normally required. 
COVERAGE: 625 mil ft.2/gallon ± 4% (theoretical). 250 to 166 ft.2/gallon will produce the 2 to 3 mil DFT recommendec 
for use under a chemical resistance top coat for Zone B applications (20o/o loss included). 333 to 250 ft."/gallonwill producE 
the 1.5 to 2 mil DFT required for use under a chemical resistant top coat for Zones C and D applications (20o/o los~ 
included). 
DRYING TIME: At 70°F the 2 mil film will normally be tack free in 3 to 4 hours and may be overcoated by spray applica 
tion at this time. If the top coat is to be applied by brush, then it is recommended that the primer dry for at least 8 hours 
CURING TIME: 5 to 7 days at 70°F to 90°F. This coating should not be applied when air temperature or temperature o 
surface to be coated is below 50°F. Within 24 hours after coa,ting is app;ied a minimum substrate temperature of /0°F i~ 
required for proper polymerization. 
SOLIDS: By weight, 59% ± 2%; by volume, 39% ± 2%. 
POT LIFE: Approximately 24 hours at 70°F. 
SHELF LIFE: At 70°F 24 months. Material in stock should be turned upside down every 3 months. 
SPRAY VISCOSITY: At 70°F 20 ± 7 seconds Ford Cup #4. 
SHIPPING WT.: Approximately 12 lbs./gallon. 

ZONE OF USAGE 

B ZONE: Interior process areas where structural steel. floors. equipment, ducts and surfaces subject to attack by stron 
fumes. occasional spills and splashes at intermediate temperatures. Sandblasting to near white metal preferred for Ion 
life followed by 2 to 3 mils DFT PLASITE 7100-AC with top coat of appropriate PLASITE finish coating. 
C ZONE: Interior and exterior areas of surfaces subject to fumes of fairly high concentration at ambient temperature~ 
Commercial blast surface preparation combined with PLASITE 7100-AC and appropriate PLASITE high resistant finis 
coat. 
D ZONE: Process plant exteriors subject to chemical atmosphere and weathering. Good power tool cleaning or brush-ot 
blast cleaning with the use of PLASITE 7100-AC Primer and appropriate PLASITE high resistant finish coat. 

THINNERS 

PLASITE 7100-AC Primer normally may be applied by brush as received. PLASITE 71 Thinner recommended to adju:: 
spray viscosity and the amount required will vary depending on air and surface temperature and application equipment 
Normal spray application conditions will require addition of approximately 10 to 20% PLASITE 71 Thinner by volume 
Airless spray equipment and above normal temperatures require additional thinning. 
It is recommended that the amount of thinner included on each order amount to approximately 20% of the coating orde 

WISCONSIN PROTECTIVE COATING CORP. 
614 Elizabeth Street 

P.O. Box 216 
Green Bay, WI 54305 

414-43"/-6561 

Represented by: 
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DESCRIPTION: SEMSTONE 140-S is a 1000fo solids high build 
epoxy coating which has excellent chemical and wear resistance. 
SEMSTONE 140-S is applied by airless spray, brush, trowel or 
roller. SEMSTONE 140-S is self priming and has the unique ability 
to achieve 1 00 mils in one coat on a vertical surface. 

PACKAGING: 
SEMSTONE 140-S is packaged in pre-measured units of 1 and 
5 gallons. 

TYPICAL PROPERTIES (WetJ: 
1 . Mixing Ratia 

4 parts A to 1 part 8 by volume 
2. Mixed usable pot life: 

45 - 60 minutes @ 75°F 
3. Solids by volume: 

1000fo 
4. Weight per mix gallon: 

10 lbs. 
5. Flash point: 

Non-flammable 
6. Dry time to touch 

6 - 8 hours@ 77°F 
7. Cure Time: 

· 75Dfo cured 24 hours @ 80°F 
1 OOOfo cured 48 hours@ 80°F 

TYPICAL PROPERTIES (CuredJ: · ··- · 

1. Color: 
Light grey 

2. Compressive strength, pst 
8,500 - 9,000 

3. Tensile strength. psi: 
5,000 - 6.000 

4. Flexural strength. psi: 
8,000-10,000 

5. Elongation: 
SOfa 

6. Temperature limits for service conditions: 
- 40°F + 180°F 

I' 

• · CHEMICAL RESISTANCE GUIDE: This guide is intended as an 

C· 

aid to determine the potential value of SEMSTONE 140-5 as a 
protective coating against chemical exposure. Each application 
must be evaluated with regards to the conditions that exist. 

(continued on back....l 

CHEMICAL 
RESISTANT 
SPRAYABLEEPOXY 

USES: SEMSTONE 140-S is applied aver 
prepared concrete or steel surfaces to protect 
from attack of many acids and alkalies. 
SEMSTONE 140-S has been in use at chemical 
plants to protect concrete from the ravages of 
sulfuric acid and HCL acid. in industrial vacuum 
tank trucks to combat corrosion and abrasion 
and to facilitate cleaning, in municipal sewage 
digesters to protect concrete from the degrad
ing effects of Hydrogen Sulfide gases. 
SEMSTONE 140-S has been applied to indus
trial equipment for use in corrosive environ
ments. Because of its unique high build charac
teristics SEMSTONE 140-S is ideally suited for' 
coating structural 1-beams and other types of 
structural steel in high corrosive areas. 
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APPLICATION INSTRUCTIONS: 

-

1.0 Surface Preparation 

1.1 All concrete surfaces must be structurally sound. 

1 2 Concrete surfaces must be free of oil and grease. 
1 .3 Concrete must be acid-etched or sandblasted to remove laitance and surface contaminants and to expose 

sound concrete. 
1.4 Concrete must be dry and free of dirt and dust before proceeding with SEMSTONE 140-S. 

1 .5 Locate all expansion joints, control joints and termination points and handle as per attached drawing. 

1.6 Steel- sandblast to white metal (Sp-5). 

2.0 Application 
2.1 All materials should be stored at a constant temperature of75 -85°F for24 hrs. before use to insure proper set 

times and proper sprayability. 
2.2 Mix premeasured unit of part 8 into container holding part A and mix thoroughly for 2 minutes using electric drill 

or air drill with mixing paddle attached. Usable pot life will be 45-65 minutes@ 75°F. 

2.3 Spraying is the preferred method of application. Use Graco45-1 King airless spray equipment. Spray gun should 

be a Grace Golden Mastic gun equipped with reversible self-cleaning tip with orifice size of .028-.045. Spray 

hose should be high pressure 3/4" diameter and not longer than 50'. Surfaces should be sprayed with 

multi-directional spray passes to assure positive coverage and proper film build. A film build of 1 00 mils can be 

achieved in one coat on a vertical surface. 
2.4 Coverage will depend on condition of surface being coated. SEMSTONE 140-S will cover approximately 30 sq. 

ft. per gallon @ 50 dry mils. ~ 

2.5 Broadcast sharp, dry sand into surfaces intended for foot traffic to effect a non-slip surface. Allow to cure 24 

hrs. @ 77°F before placing in service. 
2.6 Clean up equipment and tools with GC33A or Xylene. 

3.0 Safety 

3.1 When spray applying SEMSTONE 140-S in a confined area, make provisions tor forced ventilation and wear 

fresh air hood, rubber gloves and long sleeves buttoned at the wrist. When spraying in open area, wear organic 

mist respirator, rubber gloves, long sleeve shirts. 

32 As with all epoxy materials, care should be taken to avoid skin contact. While handling and working with epoxy 

materials, wear rubber gloves. long sleeve shirts, chemical goggles. If material comes in contact with skin or 

clothing, wash with soap and water and remove contaminated clothing immediately. 

The technical data furnished is true and accurate to the best of our knowledge. However, no guarantee of accuracy is 

given or implied. We suggest that you evaluate these recommendations and suggestions prior to use. We guarantee our 

products to conform to our standards. We assume no responsibility for coverage, performance, or injuries resulting 

from use. Liability, if any, is limited to replacement of products. 



-· . .. 
4 

Key: 
1 - Excellent 
2 -Good 

3 - Fair 
NR - Not recommended 

ACIDS 

RATING 

Acetic-1 OOfo . . . • • • • . • • • • • . . . . . . • 2 

Acetic-30°fo . . . . . . . . . . . . . . . . • . • . 3 

RATING 

Hydrochloric-15°fo ..•...•..•.... 1 

Hydrochloric-37°fo ........•..... 2 

RATING 

Oleic ..•...•.•••.•....••.•..•.•. 1 

Oxalic-Sat. .•...•....••• .' ..•...• 1 

Benzoic-Sat .•••..•••..•.•...... 2 

Boric-Sat .....•.•.•.......•..... 2 
Lactic-Up to 20°fo . . • . . . • . • . . • • • 3 

Maleic-1 0°fo .......•..•••.••••.• 1 

Phosphoric-50°fo .....•...•..... 3 

Phosphoric-85°fo . . • • • . . . . . . • • NR 
Picric-Sat. . ,'. . . . . . • • . • . . . . • . . . . 1 

Citric-Sat ....................... 1 Maleic-30°fo .................... 2 

Chromic-1 50fo . . . • . . . . . . . . . . . . . . 2 

Chromic-30°fo •••.•...••••..•••• 3 
Maleic-Sat .............•.•••.... 3 
Malic-30°fo . . • . . . . • . • . . • • • . . . . • . 1 

Succinic-Sat. . • • . • . • . .. • . . . • . . . • 1 

Sulfuric-50°fo. . . • • • . • . . . • • . • • . . . 1 

Cresylic ••.••••.•.••••••...•.••. 3 

Oiglyclic •••..••.•.•••.••.••••... 3 

Fatty ...••.•.•••.•.•••..•...•.. 1 

Formic-1 0°fo • • • • . . • • . . . . • . • . . . . 3 

Malic-50°fo . . . . . . . . . . • . . . • • . . . • . 1 
Monochloroacetic-5°fo ••••..•..• 2 

Monochloroacetic-1 0°fo .•..••.•. 3 

Monochloroacetic-20°fo ..•..•• NR 

T annie-Sat .•••••••••.•.•.•.••••• 1 
Tartaric-Sat. • . . • . • • • • . • • • . . • . • . 1 

Trichloroacetic-50fo .•.••••.•••.. 2 

T richloroacetic-1 0°fo . • . • • • • • • . . • 3 

T richloroacetic-20°fo. • • • • • • • • • NR . 

ALKALIES C SALTS 

RATING RATING 

Ammonium Chloride-Sat.. . . . . . . . . . . . . . • . . . 1. 
Ammonium Hydroxide-Up to 200fo ......... 1 

Ammonium Hydroxide-Up to 40°fo ..•....•• 2 

Ammonium Nitrate .•.•.••..•...•...•••••. 1 

Ammonium Sulfate-Sat ..............•....• 1 

Calcium Chloride-Sat.. • . . . . . . . . . . . . . . • . . . . 1 

Calcium Hypochlorite-Up to 15°fo ..•...•••• 2 

Copper Flouroborate . . . . . . . . . • . . . . . . . . • . . • 1 

Ferric Chloride-Sat ...•..•............•... 2 

Potassium Hydroxide-Up to 40°fo ..•...•.•. 1 

Sodium Carbonate<Soda-Ashl-Sat. •••••••.• 1 

Sodium Bicarbonate-Sat.. . • • • • • • • . • • • • • • • . 1 

Sodium Bisulfate-Sat. •••..•.•..••...•.•.•. 1 

Sodium Bisulfite-Sat. ••.•.•••••.•••.••.••• 1 

Sodium Chloride CSaltl . . • • . . . . • • • • • • • • • • • . 1 

Sodium Hydroxide-Up to 500fo • . . • • . • • . • . . • 1 

Sodium Hypochloride-Up to 1 0°fo .••.•••••• 2 

Sodium Sulfate-Sat. • • . • • . • • • • • • • . . . • • . • . • 1 

Sodium Sulfide-Sat.. • • . . • • . . • • • . • • . • . • . • • . 1 

Trisodium Phosphate-Sat. •.•.•.•.••.•••••• 1 

DTHER CHEMICALS 

RATING 

Carbon Tetrachloride .•.•••.•..•.•. 1 

Chlorabenzene . • • • . . • • . . • • . • • . • . . • 1 

Cyclohexane . • • • • . • • • • • • • • • • . • • • . • 1 

Ethylene Glycol ••••••••••••.••••••• 1 

Formaldehyde ..•••.•.••••.•••••••• 1 

Gasoline .••••••..••••••••.••••••.. 1 

Glycerine ••.••.•••••••• :-;-. • • • • . . • • 1 

Hydrogen Peroxide . • • • • • • • • • • • . • • • 1 

RATING 

JP- 4 Jet Fuel ••••.••••••••••••••••.•••••• 1 

Methylene Chloride • • • • • • • • • • • • • • • • • • • • • NR 

Mineral Spirits ..............•............ 2 

Toluene .................................. 3 
T richlorathane • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 

Water ............. ~ ..................... 1 

Xylene .•••••••••••••••••••••••••••••••••• 1 

__ .A, 
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SELECTION DATA 

GENERIC TYPE: Modified Phenolic. Part A & Part B mixed 

prior to application. 

GENERAL PROPERTIES: A low cost medium build 

modified phenolic tank lining having excellent all-around 

chemical, thermal shock and abrasion resistance. Cures to a 

hard, tough yet flexible film. A 3 coat system at 5 mils 

per coat can be used on steel or concrete. Phenoline 373 is 

acceptable under 21 CFR 121.2514 (FDA) for direct food 

contact surfaces, in appropriate colors, as recommended. 

RECOMMENDED USES: Phenoline 373 is an effective and 

economical lining system for steel and concrete tanks con· 

taining dilute acids, caustic, salt or solvents. Also for tanks 

storing or processing wet, or dry food products. A system 

consisting of Phenoline 373 Primer and Phenoline 373 Fin· 

ish is used for lining tanks of ocean-going chemical carriers 

because of resistance to wide range of chemicals and food 

products. Phenoline 373 Finish can be used to protect floors 

from splash and spillage of corrosives. 

NOT RECOMMENDED FOR: Exposure to strong mineral 

and organic acids. 

CHEMICAL RESISTANCE GUIDE: 
Splash and 

Exposure Immersion Spillage 

Acids Very Good Excellent 

Alkalies Excellent Excellent 

Solvents Excellent Excellent 

Salt Excellent Excellent 

Water Very Good Excellent 

TEMPERATURE RESISTANCE: (Non-immersion) 

Continuous: 180° F (82° C) 

Non-continuous: 200" F (93° C) 

Immersion temperature resistance depends on exposure. 

Consult Carboline Chart #18. Chart ~42 or the Technical 

Servtce Department for spectfic recommendations. Metal 

tanks operating above 140"F (60"C) must normally be 

insulated. 

FLEXIBILITY: Fair 

WEATHERING: Good (Chalks) 

ABRASION RESISTANCE: Excellent 

SUBSTRATES: Apply over properly prepared steel, con· 

crete, stainless steel, aluminum or others as recommended. 

Aug 77-N 

PHENOLii~E ® 373 
·Primer & Finish 

TOPCOAT REQUIRED: None for Phenoline 373 Finish. 

Phenoline 373 Primer may be topcoated with epoxies. 

modified phenolics or other generic types as recommended. 

COMPATIBILITY WITH OTHER COATINGS: Phenoline 

373 Finish is normally used over Phenoline 373 Primer or 

other modified phenolics and catalyzed epoxy primers as 

recommended. 

SPECIFICATION OAT A 
THEORETICAL SOLIDS CONTENT OF MIXED MA· 

TERIAL: 

Phenoline 373 Primer & Finish 

By Volume 

75 ± 2% 

RECOMMENDED DRY FILM THICKNESS ?ER COAT: 

(Typical System) 

1 coat Phenoline 373 Primer 5 mils (125 mtcrons) 

1 coat Phenoline 373 Finish Green 5 mils (1 25 microns) 

1 coat Phenoline 373 Finish Gray 5 mils (125 mic~ns) 

THEORETICAL COVERAGE PER MIXED GALLON•: 

1200 mil sq. ft. (29.4 sq. m/ I @ 25 microns) 

240 sq. ft. at 5 mils (5.9 sq.m/1@ 125 microns) 

•NOTE: Material losses during mixing and application will 

vary and must be taken into consideration when estimating 

job requirements. 

SHELF Ll FE: 2 years minimum 

COLORS: Phenoline 373 Primer- White 0810 only 

Phenoline 373 Finish - Green 4339, Gray 27 90 

GLOSS: Medium 

ORDERING INFORMATION 
Prices may be obtained from Carboline Sales Representative 

or Main Office. Terms- Net 30 Days. 

SHIPPING WEIGHT: . 1's 5"s 

Phenoline 373 Primer 14 lbs. (6.5 kgs) 

Phenoline 373 Finish 15 lbs. (6.8 kgs) 

Phenoline Thinner 9 lbs. (4.1 kgs) 

70 lbs. (31.8 kgs) 
75 lbs. (34.1 kgs) 
45 lbs. (20.4 kgs) 

• FLASH POINT: (Pensky-Martens Closed Cup) 

Phenoline 373 Primer Part A 72"F (22"Cl 

Phenoline 373 Primer Part B 40"F (4"Cl 

Phenoline 373 Finish Part A 66"F ( 19"Cl 

Phenoline 373 Finish Part B 71"F (22"Cl 

Prenoline Thinner 77"F (25"Cl 

12.00 

To tl"le belt of our knowledge· tl"le technical data contained l"lerein are true and accunte at the date of issuance and are sub1ect to change 

without proor notooe. User must contact Carboline to verofy correctness before specofyong or ordering. No guarantH of accuracy is goven or 

•mPiied. We guarantee our groducts to conform to Carbohn• quality control. We assume no resgonsibtlitV tor coverage. petfor""anee or in1ut1es 

resultong from usa. L.•abilitv. if anv, is limoted to replacement of products. Proces and cost data of snown, are •ub1ect to cl"lange wotl"lout proor 

notoce. NO OTHER WARRANTY OR GUARANTEE OF ANY KINO IS MADE BY THE SEL.L.EA, EXPRESS OR IMPL.IEO, STATUTORY, 

BY OPERATION OR L.AW, OR OTHERWISE. INCL.UOING MEFICHANTABIL.ITV ANO FITNESS FOR A PAFITICUL..aiFI PURPOSE. 
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Ste~l: For immersion service, dry abrasive blast to a White ' 
Metal finish in accordance with SSPC-SP 5-63 to a degree 
of cl;anliness in accordance with NACE #1 to obtain a 2 to 
3 mil ( 50-75 microns) blast profile. For a non-immersion 
service, dry abrasive blast to a commercial finish in accord- J 
ance with SSPC-SP 6-63 to a degree of cleanliness in accord-

~ ance with NACE #3 to obtain a 2 to 3 mil (50-75 microns) 
~blast profile. ___ / --------- -----Concrete: Remove fins and other protrusions by stoning, 

sanding or grinding. Concrete must be cured at least 28 
days at 70°F (21°C) and 50% R.H. or equivalent time. Re
move form oils, incompatible curing agents and hardeners 
by abrasive blasting. 

IMMERSION SERVICE: Abrasive blast to open all voids 
and obtain a surface similar to medium grit sandpaper (hori· 
zor.tal surfaces may be acid etched). Blow or vacuum off 
sand and dust. 

NON-IMMERSION SERVICE: Horizontal surfaces must be 
acid etched or abrasive blasted to remove laitance. For other 
surfaces blow off with compressed air to remove dust. 

Phenoline 373 Finish can be applied over a recommended 
surfacer. 

MIXING: Mix separately, then combine and mix in the fol· 
lowing proportions: 

I Gal 5 Gal 

Phenoline 373 Primer 
or Finish Part A .8 Gal. 4 Gal. 

Phenoline 373 Primer 
or Finish Part B .2 Gal. 1 Gal. 

Thin up to 18% by volume with Phenoline Thinner 

POT LIFE: 1% hours at 75°F (24°C) and less at higher tem· 
peratures. Pot Life ends when coating loses body and begins 
to sag. 

APPLICATION TEMPERATURES: 
Material Surfaces 

Normal 65-85°F ( 18-29"C) 65-85° ( 18-29°C) 
Minimum 55°F (13°C) 50°F (10°C) 
Maximum 90°F (32°C) 110°F (43°C) 

Ambient Humidity 

Normal 65-85°F ( 18-29°C) 30-70% 
Minimum 50°F (10°C) 0% 
Maximum 110° F (43°C) 85% 

SPRAY: Use adequate air volume for correct operation. 
Hold gun 8-10 inches from the surface and at a right angle 
to the surf~ce. 
Use a 50% overlap with each pass of the gun. On irregular 
surfaces, coat the edges first, making an extra pass later. 

NOTE: The following equipment has been found suitable, 
however, equivalent equipment may be substituted. 

Conventional: Use 3/8" 1.0. Mat'!. Hose. 

Mfr.&Gun 

Binks #18 or #52 
DeVilbiss P·MBC or JGA 

Fluid Tip 

66 
E 

Air Cap 

66PE 
704 

Approx .. 070"1.0. Approx. 9-10 cfm 
@ 30 psi 

Airless: Use a 3/8" 1.0. Mat'l. Hose. 

Mfr. & Gun Pump• 

DeVilbiss JGB-507 
Graca 205-591 
Sinks Madel 500 

QFA-514 
President 30:1 or Bulldog 30:1 
Mercury 5C 

*Teflon packings are recommended and available from pump 
manufacturer. Use a .019- .025" tip with 2200 psi. 

BRUSH: Brush applicatiun is rec:ommended for touch-up 
only. Brush out well using full strokes and avoid 
reb rushing. 

RECOAT AND CURE TIME: 
Primer & Final Cure 

Primer Finish Finish for 
Temperature Minimum Minimum Maximum• Immersion• 

50°F (10°C) 6 days 72 hours 30 days 60-120 days 
60°F (16°C) 3 days 36 hours 14 days 15-60 days 
75°F (24°C) 36 hours 18 hours 7 days 7-30 days 
90°F (32°Cl 12 hours 12 hours 4 days 5·15 days 
•1f maximum recoat time is exceeded and recoat IS neces
sary, special surface preparation may be required. Force 
curing is recommended for all tank linings. Final cure temp
eratures below 60° F ( 16°C) are not recommended for tank 
linings. Final cure requirement varies depending on exposure. 

CLEAN UP: Use Carboline Thinner =2 or Xylol. 

STORAGE CONDITIONS: 
Temperature: 40-110° F (4-43°C) Humidity: 0-100% 

NOTE: Excessive film thickness or poor ventilating condi
tions requi~e longer dr·,· tir.'les and in extreme cases may 
cause premature failure. Excessive humidity or condensa
tion on the surface during curing may result in a surface 
haze or blush; any haze or blush should be removed by 

·water washing before recoating. 
For more detailed information please consult specific Car-

• boline Application Guides. 
CAUTION: CONTAINS FLAMMABLE SOLVENTS. KEEP AWAY FROM SPARKS AND OPEN FLAMES IN CONFINED AREAS WORKMEN MUST WEAR 
FRESH AIRLINE RESPIRATORS. HYPERSENSITIVE PERSONS SHOULD WEAR GLOVES OR USE PROTECTIVE CREAM. ALL ELECTRIC EQUIPMENT 
AND INSTALLATIONS SHOULD BE MADE AND GROUNDED IN ACCORDANCE WITH THE IVUIONAL ELECTRICAL CODE. IN AREAS WHERE 
EXPLOSION HAZARDS EXIST. WORKMEN SHOULD BE REQUIRED TO USE NONFERROUS TOOLS AND TO WEAR CONDUCTIVE AND 
NONSPARKING SHOES. 
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CDF CORPORATION "The Liner People" 

10J El"\terprise Drtve 
Morshtleld. MA 02050 
617.837.2823 ·CONTOUR UL-990 FLEXIBLE LINING 

BRIEF HISTORY OF CONTOUR UL-990 HEAVY DUTY LINING MATERIAL-
THE LONG-TERM SERVICE PROVEN SOLUTION TO: :.-· 

CONTAINMENT--Expe~si7e liquids-crude oil-fuels
acids, chemicals, etc. 

CORROSION CONTROL--New and or existing tanks of all 
types- steel, wood, concrete, fiberglass, 
plastic 

I , ' :' r • ; J ~. 

POLLUTION ABATEMENT--Leakproof containment of hazardous 
and waste fluids-storage-vessels 

WHAT IS UL-990? 

Contour UL-990 is a polymeric thermoplastic composition manufactured by extruding a unique proprietary blend of polyester and ~lyvinyl chloride to form a pinhole-free, flexible sheeting. 
UL-990 has been thoroughly tested and field service proven as a leakproof liquid containment lining for tanks, ponds, and lagoons in thousands of applications throughout the United States. In long-term service while tensile strength increases, UL-990 remains flexible and pliable under a wide range of environmental and service conditions. 

Ul-990 is readily sealable to virtually any size, dimension or configuration--subject only to a weight handling limitation of approximately 4,000 lbs. 

Contour UL-990 liners are fabricated with electronic (radio frequency} equipment for welding or sealing which provides a full material strength lifetime bond. 

For field bonding large sections together and for patching, CDF has Ul-770, a quick set chemical bond adhesive and UL-775, a seam or patch cover coating. This sealing and patching system, used since 1970, has been very effective as a long-tirm bond or repair medium on millions of square feet of UL-990 flexible liners. 

DEVELOPED IN A RANGE OF THICKNESSES TO MEET tNDUSTRY'S NEEDS 
UL-990 was initially introduced in 1967 as a calendered 30 mil sheeting. This was custom fabricated into one-piece liners to restore useful service life to leaking tanks in the .oil and gas industry. Gaining wide acceptance as a lining medium under 



the severe service conditions encountered in the oil/gas 
· .... industry, use of UL-990 1 iners natural It expande? to othe: 

industrial tanks for containment of various chem·Icals, acids, 
waste and toxic fluid1. · · 

Although many types of flexible lini~gs have been tested and 
sometimes used in specific applications, UL-990 has proven to be 
the most u n i versa 11 y s e r i c e a b 1 e f 1 ex i b 1. e 1 i n i n g encountered·. 

In late 1986, a'srrccessful testing ~rog~am was. conducted to 
extrude the unique UL-990-.formulation in a heavier gauge flex
ible sheeting. Customers. then had the option of using UL-990 
in 40 mil thickness. This 40 mil material is currently used 
extensively as a heavy-duty liner in large industrial tanks 
and earthen reservoirs. 

UL~990 IN PREMIUM GAUGE FOR METALS PROCESSING INDUSTRY 

In 1984, UL-990 was extruded in 60 mil, 100 mil and 125 mil 
thickness for service in metals processing tanks. The metals 
processing industry had been using heavy gauge standard PVC 
line~s for several years. Our service experience with 30 mil 
and 40 mil UL~990 indicated, however, that UL-990 had a super
ior performance over a greater temperature range and in exposure 
to more severe fluid service conditions than the standard PVC 

. f o r mJJ I a t i o n . T h u s , U L - 9 9 0 i n 6 0 , 1 0 0 a n d 1 2 5 m i I t h i c k n e s s 
prov~ded a premium extra heavy duty drop in tank lining and at 
only~ modest cost over standard PVC linings. 

BENEFITS OF CONTOUR UL-990 OVER STANDARD VINYL = LOWER COSTS 

* Superior chemical and acid resistance 
* Higher temperature resistance--190~ 
*• ·setter abrasion and puncture resistance * Superior exterior durability 
* Substantially longer service life 
*.Greater protection from hazardous spills 

FOR MORE INFORMATION ON CONTOUR UL-990 OR 
STAND~RD VINYL LINERS CONTACT:. 

Roger H. Carlson, Manager 
Contour Liner Div./CDF Corp. 
100 Enterprise Drive 
Marshfield, MA, 02050 
1-800-443-1920/617-837-2823 



Custom contour liners 
t:DF's contour liners are flexible, one-piece drop
. n liners. They are custom designed to fit any 
~:mk. pit or drum. Steel. wood, fiberglass or 
···mcrete containers are all ideally suited for 

1. IF's flexible contour liner. 

tour liners are available in a wide range of 
<nesses and grades to meet all your contain

at needs-from FDA food and potable water 
vour most demanding high temperature and 

'rrosive applications. 

~imple to install, CDF's contour liner can be 
··asily dropped or lifted into place by your own 
·r:aintenance people. Engineers are available to 
' :ersee installation should you require it. 

'' ~ed a liner fast? 
' JF contour liners are available now. A custom
L. .. bricated contour liner can be on a truck or 
:::lane to you within 48 hours. Many standard 
' .. P.I. (American Petroleum Institute) tank 
~::1ers are inventoried for immediate shipment. 

"" ' -
• 

~ 
1: 
~· • I --· ... 

Materials 
We offer two grades of contour liners to meet 
your specific containment needs . 

Standard contour liners 
are made exclusively of virgin grade PVC in 
thickness ranging from 12 to 125 mil. Potable 
water, acid and alkaline solutions can be stored 
in the standard contour liner. A variety of 
chemical, UV, soil and oil resistant grades are 
also available for special applications. 
CONTOUR STANDARD VINYL* 

Thickness 12 20 30 40 60 93 125 
mil m1l mil m11 mil m1l m1l 

Color clear grey 

Chemical 
Resistance Potable Water Acids Alkalines 

U.V. Resistance fair to good 

Soil Burial 
Resistance poor to good . 
Temp Range -30°Fto 150°F 

Graves Tear 240 

Tensile 2100 to 2700 

Elongation 320 to 350 

100 Modular PSI ! 1000 to 1200 

sp gr 1.205 to 1 250 

Durometer ! 70 to ao 

Super contour liners 
are recommended where heat, cold, abrasion, 
acid or corrosion resistance is required. Made of 
designated UL-990 (a unique polymeric thermo
plastic flexible membrane sheeting), the super 
contour liner is available in 30-125 mil 
thickness. 
SUPER CONTOUR- UL990 * 

Thickness 30 40 60 100 125 
mil mil mil mil m11 

Color black 

Chemical Maximum Ac1d & Temperature Resistance 
Resistance Crude Oil Hydrocarbons Chemicals 

Acids Oxidizers 

U.V. Resistance excellent 

Soil Burial 
Res1stance good to excellent 

Temp Range -40°Fto 190°F 

Graves Tear 310 

Tensile 2300 

Elongation 350 

100 modular PSI 1000 

sp gr 1 245 

Durometer 70 

*Average typical values presented. ASTM test 
procedures used where applicable. These are 
standard materials for most applications. 
Specialized materials are available. 
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Chemical Resistance Chart 
This is a partial listing of chemicals. plating 
solutions and petrochemicals normally contained 
in CDF Contour Liners. Special applications are 
available. Please call for a technical consultation 
of your specific needs. 

Chemical Resistance Guideline Chart lor Standard and Super Contour Tank Liners 
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Chem1ca1 ~ r:! q 

Acenc ACid 10% 70'11 1o•a Magnes1um any 

110"b 110"b 
Compounds 

Alcohol any 

Ammon1a Compounds 
Naptna any 

any 150° a 190•a+ 

Banum Compounds 150"3 190"3+ 
N1tnc Acid 10% 

any 

190"3+ 
25% 

Black Sulfate L1auor any . 150"3 
50% 

Butanol any 140"b 150"3 
Oil 

Causnc any 150"3 190"3+ 
Paper Alum any 

Chlorox 5% 150"3 190"a+ 
Phospnonc aCid 50% 

Chrom1c Ac1d 10% 150"3 190"3+ 
85% 

Oe,on,zea Water 150°a+ 190"3+ 
Plannq SotuiiOns 

D1ethelene Glycol any 1so•a 1190"3+ Ant1mony 

Etnanol 100% 1SO•a : 190"3 
ArseniC 
Brass 

Ethylene Glycol 100% 1SO•a · ~90"3 Caam,um 
ChroiT'e 

Food Products 1SO•a I• c Cobalt 

Fern11zer Solutions 1SO•a 
Copper 

any '90•a+ Gold 
Fluaonc ACid 50% 1so•a 190"3 

Iron 
Leaa 

Formaldehyde 40% 150°a 190"a NICkel 
PI annum 

Gasoline 100•a f100"a+ Sliver 
Tin 

Glycenne any ' c BO"b Zmc 
Glycol 100% 1so•a 190"3+ Patao1e water 

Hydroctonc Ac1d 15% 150"3 190"3+ Salt Solunons 
Hyarocnlonc Ac1d 50% BO"b I 120"3 Sewage 
Hyaroffuonc Ac1d 20% 120•a 150"3 Sad1um ComPounds any 
Hyaroffuonc Ac1d 50% 70"b 100"3 Sulhte LIQuors any 
HydrotluorOSIIIC Ac1d 50% 150"3 190•a Sutfunc Ac1d 10% 
Hydrogen PeroXIde 10% 140"3 160°a 50% 

75% 
Jet Fluel JP 1·6 any 100-a l1oo•a. 

150° 150° Tanmng Solunons 

a= very satisfactory 
b =satisfactory. but w1ll show some detenoration over time. 
c =unsatisfactory. not recommended for this application. 

125°a 125°a 
150° 180° 

' c IOO"'l 

150°a 1so•a 

110"3 1JO•a 

' c BO"b 

150"3 190•a+ 

150"3 190°a+ 

1SO•a 19Q 0 a 
140"3 170"3 

140°a 190"3+ 

l~U"a+ ' c 
150°a 190°a 

150"3 190°a+ 

150"3 190°a 

' c 150°a 
1so•a TBO•a 
130"b 1so•a 
BO"c 100"b 

100"b 140°a 

All statements. technical informat1on and recommendatiOns contained herein are based on 
tests we believe to be reliable. but the accuracy or completeness thereof is not guaranteed, 
and the follow1ng warranty IS made in 11eu of all other warrant1es. express or 1mplied. 
CCF warrants the Tank L1ners w1il be tree from defects 1n matenal and workmanshiP tor a 
period of SIX months from the date of delivery. Seller's and manufacturer's sole obligation 
and liability snail be to replace the liners which are so oetec!IYe provided the defective 
liners are returned to CCF 
The torego~ng 11m1ted warranty is exclus1ve and expressly'" lieu of all other warranties 
(express or 1mplied. Including, but not limited to the warranties of merchantability ana fitness 
tor a pan~cular purpose}, liabilitieS. or cta1ms or remed1es 1n contract. tor1 or otnerw1se. 
Ne1tMer CCF nor manufacturer snail be liable tor any '"IUIY. loss or damage. dllect or con· 
seQuential. ariSing out of tne use of or 1nab1lity to use the liners. Pr~or to use. tne user snail 
indepenoentty oeterm~nethe SU1tab11ity of the liners tor users Intended use and user 
assumes all nsk and liab1hty whatsoever'" connection therewtth. 
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Contour 
Tank Liners · 
CDF CORPORATION 1-800-443-1920 1-617-837-2823 

Do you have 

• A leaky tank? 

• Failure of an existing tank lining? 

• Current or potential pollution problems? 

Do you want to 

• Cut costs? 

· ·· • Extend the life of an existing tank? 

• Prevent loss of expensive chemicals? 

• Reduce downtime for costly tank repairs 
and relinings? 

Then you need CDF's Contour 
Liner- the fast answer to long· 
.term industrial fluid contain· 
ment problems. 
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Custom contour liners 
CDF's contour liners are flexible, one-piece drop
in liners. They are custom designed to fit any 
tank, pit or drum. Steel, wood, fiberglass or 
concrete containers are all ideally suited for 
CDF's flexible contour liner. 

Contour liners are available in a wide range of 
thicknesses and grades to meet all your contain
ment needs-from FDA food and potable water 
to your most demanding high temperature and 
corrosive applications. 

Simple to install, CDF's contour liner can be 
easily dropped or lifted into place by your own 
maintenance people. Engineers are available to 
oversee installation should you require it. 

Need a liner fast? 
CDF contour liners are available now. A custom
fabricated contour liner can be on a truck or 
plane to you within 48 hours. Many standard 
A.P.I. (American Petroleum Institute) tank 
liners are inventoried for immediate shipment. 

... I -
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Materials 
We offer two grades of contour liners to meet 
your specific containment needs. 

Standard contour liners 
are made exclusively of virgin grade PVC in 
thickness ranging from 12 to 125 mil. Potable 
water, acid and alkaline solutions can be stored 
in the standard contour liner. A variety of 
chemical, UV, soil and oil resistant grades are 
also available for special applications. 
CONTOUR STANDARD VINYL* 

Thickness 12 20 30 40 60 93 125 
mil mil mil mil mil mil mil 

Color clear grey 

Chemical 
Resistance Potable Water Acids Alkalines 

U.V. Resistance fairto good 

Soil Burial 
Resistance poor to good . 
Temp Range - 30°F to 150°F 

Graves Tear 240 

Tensile 2100to 2700 

Elongation , 320 to 350 

100 Modular PSI 11000 to 1200 

sp gr 1 1.205 to 1.250 

Durometer 70 to 80 

Super contour liners 
are recommended where heat, cold, abrasion, 
acid or corrosion resistance is required. Made of 
designated UL-990 (a unique polymeric thermo
plastic flexible membrane sheeting), the super 
contour liner is available in 30-125 mil 
thickness. 
SUPER CONTOUR - UL990 * 

Thickness 30 40 60 100 125 
mil mil mil mil mil 

Color black 

Chemical Maximum Acid & Temperature Resistance 
Resistance Crude Oil Hydrocarbons Chemicals 

Acids Oxidizers 

U.V. Resistance excellent 

Soil Burial 
Resistance good to excellent 

Temp Range - 40°F tO 190°F 

Graves Tear 310 

Tensile 2300 

Elongation 350 

100 modular PSI 1000 

sp gr 1.245 

Duro meter 70 

*Average typical values presented. ASTM test 
procedures used where applicable. These are 
standard materials for most applications. 
Specialized materials are available. 



R IMMEDIATE SHIPMENT CALL TOLL-FREE -1-800-443-1920 (in Massachusetts call617-837-2823) 

~•OF Contour Liners-Flexible One-Piece 
rop-ln Liners 

Custom-fabricated for all your tank needs 
Economical 

~ Protect against leakage and loss of costly 
chemicals 

• Extend tank life on new or existing tanks 
a Stop pollution; prevent floor safety hazards 

Simple to install; no special tank preparation 
Ideal for chemicals, acids, waste fluids, 
taxies and corrosives 

::oF Corp-"The Liner People" 
::DF Corp is industry's major supplier of heavy gauge plastic 
:lle~11ids. Sized for tanks, drums, and pails, CDF's profit 
ille\.._, ..1 cost savers for the chemical, petroleum, paint, 
<:od1fi'IO pharmaceutical industries. CDF Corp is committed 
: providing quality products and service to all its customers. 
all for a free product brochure 1-800-443-1920 (in Massa
'lusetts 617-837-2823). 

CONTOUR LINERS IN 
PLACE IN A WIDE RANGE 

OF INDUSTRIES 

PLATING INDUSTRY 
Electroplating - Pickling -

Anodizing Tanks 

CHEMICAL INDUSTRY 
Corrosives -Acids - Alkaline Tanks 

WATER TREATMENT INDUSTRY 
Potable Storage- Chlorinization Tanks 

PETROCHEMICAL INDUSTRY 
A.P.I.- Oilfield Brine- Fuel Tanks 

POWER INDUSTRY 
Oil Storage, Solar-Nuclear Cooling Tanks 

POLLUTION CONTROL 
Hazardous Holding - Waste -

Sludge Tanks 

FOOD PROCESSING 
Brine Solution - Chilling Tanks 

PULP & PAPER INDUSTRY 
Alum - Slurry - Mill Liquor Tanks 

Based on your requirements, we suggest this type of 
contour liner material: 
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Chemical Resistance Chart 
This is a partial listing of chemicals, plating 
solutions and petrochemicals normally contained 
in CDF Contour Liners. Special applications are 
available. Please call for a technical consultation 
of your specific needs. 

Chemical Resistance Guideline Chart lor Standard and Super Contour Tank Liners 
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Acenc Acid 10% 70"11 70•a Magnesrum 

Alcohol any 110"11 110"11 
Compounds 

Ammoma Comoounds any 150° a 190"a+ 
Naptha 

Banum Comoounds 150"a 19Q•a+ 
Nrtnc Acrd 

any 

Black Sullate Lrquor any 150"a 190°H 

Butanol any 140"11 150"a 
Oil 

Causnc any 150"a 190°a+ 
Paper Alum 

Chlorox 5% 150"a 190"a+ 
Phosphene acrd 

Chromrc Acid 10% 150°a 190"a+ 

Oeromzed Water 150°a+ 190"a+ 
Plating Solulrons 

Orethelene Glycol any 150"a 190°H Antrmony 

Ethanol 100% 150"a 190°a 
Arsemc 
Brass 

Ethylene Glycol 100% 150"a 190•a Cadmrum 
Chroll'e 

food Products 150°a X c Cobalt 
Coooer 

ferlrhzer Solunons any 150°a 190"a+ Gold 

Flubonc Acid 50% 150°a 190°a 
Iron 
Lead 

Formaldehyde 40% 150"a 190•a Nrckel 
Plalmum 

Gasoline 100•a 100°H Sr!ver 
Trn 

Glycenne any X c 80"tl Zrnc 

Glycol 100% 150°a 190"a+ Potable water r 

Hydroelonc Acrd 15% 150'a 190°a+ Salt Solutrons 

Hyarochlonc Acrd 50% 80"tl 120°a Sewage 

Hydrofluonc Acrd 20% 120°a 150°a Sod rum Compounds 

Hydrolluonc Acrd 50% 70"tl 100°a Sulfrte Lrouors 

Hydroftuorosrhc Acrd 50% 1so•a 190°a Sulfurrc Acrd 

Hydrogen Peroxrde 10% 140°a 160"a 

Jet flue! JP 1·6 any 1oo•a 100°a+ 
150° 150° Tannrng Soluhons 

a= very satisfactory 
b=satisfactory, but will show some deterioration over t1me. 
c =unsatisfactory, not recommended for this application . 

any 12s•a 125'a 
1so• 180° 

any X c 100"tl 

10% 150'a 1ao•a 

25% 110•a 130'a . 
50% x• c 80"tl 

150'a 190°a+ 

any 150°a 190°a+ 

50% 1so•a 190°a 

85% 140°a 170'a 

140°a 190'a+ 

150'a+ X c 
150°a 190°a 

15o•a 190'a+ 

any 150'a 190'a 

any X c 1so•a 

10% 15o•a 1ao•a 
50% 130"tl tso•a 
75% ao•c 100"tl 

lOO"tl 140°a 

All statements, technicalrnformatron and recommendations conta1ned herern are based on 
tests we believe to be reliable. but the accuracy or completeness thereof rs not guaranteed. 
and the tollowrng warranty is made in lieu of all other warrant res. express or rmplied. 
COF warrants the Tank Lrners wrll be free from defects rn materral and workmanshrp for a 
perrod of six months !rom the date of delivery. Seller's and manufacturer's sole obligatron 
and liability shall be to replace the liners which are so defectrve provided the defectrve 
liners are returned to COF. 
The foregoing limited warranty is exclusive and expressly in lieu ol all other warrantres 
(express orrmplied, rncluding. but not hmrted to the warrantres of merchantabrlity and frtness 
for a paniCular purpose), liabilities, or clarms or remedies m contract, tort or otherw1se. 
Nerther CDF nor manufacturer shall be liable for any rnJury. loss or damage. drrect or con
sequential. ar1s1ng out of the use of or rnability to use the liners. Prior to use, the user shall 
rndependendy determrne the surtability of the liners for user's intended use and user 
assumes all nsk and liability whatsoever rn connection therewith. 



CDF CORPORATION "The Lirzer People" 

, 100 Enterprise Drive , 
(' , .. ~ Marshfield .. MA 02050 
"""' 617- 837- 2823 CONTOUR UL-990 FLEXIBLE LINING 

BRIEF HISTORY OF CONTOUR UL-990 HEAVY DUTY LINING MATERIAL-THE LONG-TERM SERVICE PROVEN SOLUTION TO: :..-· 

CONTAINMENT--Expeasi7e liquids-crude oil-fuelsacids, chemicals, etc. 

CORROSION CONTROL--New and or existing tanks of all types- steel, wood, concrete, fiberglass, plastic 
; > ;, ; ; ! '(. POLLUTION ABATEMENT--Leakproof containment of hazardous and waste fluids-storage-vessels 

WHAT IS UL-990? 

Contour UL-990 is a polymeric thermoplastic composition manufactured by extruding a unique proprietary blend of polyester and Pr,.Olyvinyl chloride to form a pinhole-free, flexible sheeting. 
UL-990 has been thoroughly tested and field service proven as a leakproof liquid containment lining for tanks, ponds, and lagoons ·~ in thousands of applications throughout the United States. In long-term service while tensile strength increases, UL-990 remains flexible and pliable under a wide range of environmental and service conditions. 

UL-990 is readily sealable to virtually any size, dimension or configuration--subject only to a weight handling limitation of approximately 4,000 lbs. 

Contour UL-990 liners are fabricated with electronic (radio frequency) equipment for welding or sealing which provides a full material strength lifetime bond. 

For field bonding large sections together and for patching, CDF has UL-770, a quick set chemical bond adhesive and UL-775, a seam or patch cover coating. This sealing and patching system, used since 1970, has been very effective as a long-tirm bond or repair medium on millions of square feet of UL-990 flexible liners. 

DEVELOPED IN A RANGE OF THICKNESSES TO MEET INDUSTRY'S NEEDS 
UL-990 was initially introduced in 1967 as a calendered 30 mil sheeting. This was custom fabricated into one-piece liners to restore useful service life to leaking tanks in the .oil and gas industry. Gaining wide acceptance as a lining medium under 



the severe service conditions encountered in the oil/gas ~ industry, use of UL-990 liners natural!~. expande~ to othe~ industrial tanks for containment of various chem-Icals, acids, waste and toxic fluid~. 

Although many types of flexible linihgs have been tested and sometimes used in specific applications, UL-990 has proven to be the most universally sericeable flexib~e lining encountered·. 
In late 1986, a' soccessful testing pjog~am was. conducted to extrude the unique UL-990-.formulation in a heavier gauge flexible sheeting. Customers. then had the option of using UL-990 in 40 mil thickness. This 40 mil material is currently used extensively as a heavy-duty liner in large industrial tanks and earthen reservoirs. 

UL~990 IN PREMIUM GAUGE FOR METALS PROCESSING INDUSTRY 
In 1984, UL-990 was extruded in 60 mil, 100 ~il and 125 mil thickness for service in metals processing tanks. The metals processing industry had been using heavy gauge standard PVC liners for several years. Our service experience with 30 mil and (O mil UL~990 indicat~d. however, that UL-990 had a superior performance over a greater temperature range and in exposure to more severe fluid service conditions than the standard PVC 

.form~lation. Thus, UL-990 in 60, 100 and 125 mil thickness prov~ded a premium extra heavy duty drop in tank lining and at only a modest cost over standard PVC linings. 

BENEFITS OF CONTOUR UL-990 OVER STANDARD VINYL = LOWER COSTS 
* Superior chemical and acid resistance 
* Higher temperature resistance--190° 
*,·setter abrasion and puncture resistance 
* Superior exterior durability 
* Substantially longer service life 
*.Greater protection from hazardous spills 

FOR MORE INFORMATION ON CONTOUR UL-990 OR 
STAND~RD VINYL LINERS CONTACT:. 

Roger H. Carlson, Manager 
Contour Liner Div./CDF Corp. 
100 Enterprise Drive 
Marshfield, MA 02050 
1-800-443-1920/617-837-2823 

·e 
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Ship From 

L ITEM TYPE COMPLETE DESCRIPTION OF REQUIREMENTS OR SPECIFICATIONS QTY. UNIT UNIT PRICE EXTENSION 
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1. Countour tank liner 107 11 in Diameter 42" high 1 ea. 

with a 2" lip for securing. Tank liner to be 

made of UV stablized PVC designated UL-990 

•xx 100 mil thick compatible with Ammonia 

Biflouride 

PLEASE RUSH! ! ! 

-- ... 
Usa ?urcnase Request Supplementary page it 

PAGE OF PAGES additional space is required. 
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CDF Cornoration ·"' $1391 
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1-800-443-1920 Roger R. Carlson (~~r. )- -- ~-
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APPENDIX I-2 

MANUFACTURERS INFORMATION ON CONTAINERS 



. CHEMICAL HANDLING 
EQUIFMENT CO., INC. 

11 TUFF-TANK 225 11 & "TUFF-TANK 225W 11 

DOT Authorized Mini-Bulk Containers 

No. 104T Date January 1, 1984 Superseding Bulletin Dated 

U.S. Department of Transportation Approved Container (DOT E-9052) 
and U.S. Coast Guard Approved Container 

11 TUFF-TANK 225 11 For Transporting and Storing Hazardous Liquids 

1/1/83 

11 TUFF-TANK 225W 11 For Transporting and Storing Hazardous Liquid Wastes** 

Standard Specifications 
- Rotationally molded container made of tough polyethylene. (FDA Approved) 
- 225 gallon capacity (850 liters) 
- Molded-in bottom sump, for near complete drainage. 
- Large recessed fill opening, 711 dia., with heavy duty buttress type 

threads. 
- Injection molded polyethylene fill cap, 711 dia., with Hypalon 

elastomer seal. Cap has integral locking ring. 
- Built-in, recessed, top mounted discharge outlet with 111 dia. 

suction pipe and foot valve with strainer mounted in depressed sump.** 
Quick-Disconnect coupling, 111 dia. polypropylene, with captured 

lever lock cap at discharge outlet for quick and safe connection to 
pumping source. ** 

- Rugged steel wire mesh enclosure to secure and protect polyethylene 
container. Enclosure is made of 2 guage wire mesh on all four 
sides and bottom, welded to rigid steel corner posts and to 
channel iron grid base support structure. Heavy duty self aligning 
stacking legs allow stacking of containers three high. Enclosure 
is painted with corrosion resistant epoxy paint in OSHA yellow 
color. Enclosure is manufactured to meet the Material Handling 
Institute Specifications for Industrial Metal Containers. 

- Overall Dimensions - 48 11 long x 40 11 wide x 42 11 high 
- Weight of Unit (Empty) - 360 lbs. 
- Rated Gross Weight (DOT Approved) - 3850 lbs. 
- Rated Maximum Liquid Weight (DOT Approved) - 15.3 lbs./gal. 

** 11 TUFF-TANK 225W 11 for hazardous liquid wastes has a 211 dia. 

PRICES 

suction pipe, quick disconnect fitting and cap, but no foot valve. 

1 through 5 units 
6 through 10 units 

11 through 19 units 
20 through 39 units 
40 or more units 

................... ' .. ...................... . . . . . . . . . . . . . . . . . . . ' .. . . . . . . . . . . . . . . . . . . . . . . 

Prices are FOB Detroit, Michigan 

$975.00 ea. 
945.00 ea. 
895.00 ea • 
825.00 ea • 
795.00 ea. 

-=-'UCr" (ovER) 

1\1.--JLIU CHEMICAL HANDLING EQUIPMENT CO., INC. 
20505 WOODINGHAM DRIVE. DETROIT. MICHIGAN 48221. PHONE 313/861-7555 
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ALTERNATE MATERIAL INNER TANKS 

Interchangeable with Polyethylene Inner Tank 

316 Stainless Steel ............... consult factory for price 
Mild Steel ............... t:onsult factory for price 

FILLER CAP ACCESSORIES 

Each "TUFF-TANK 225" comes standard with one polyethylene 
filler cap with Hypalon elastomer seal and locking ring. 

EXTRA FILLER CAP, with Hypalon Seal 

VITON SEAL in place of Hypalon Seal 

SUCTION/PRESSURE RELIEF DEVICE, EPT 

................ 
• • • • ?.dd •••••.• 

LOCKING CABLE, vinyl coated stainless steel cable 

$32.00 

38.00 

16.00 

with cast locking lugs •••..••.•.•••• 9.00 

CLEANING HEAD 

316 Stainless Steel multi-nozzle spray head and 1" dia. 
stainless pipe secured to standard filler cap with 
stainless steel fasteners. I~cluded in cap are polypropylene 
quick disconnect fitting and EPT suction relief device. 
Cleaning Head attaches to "TUFF-TANK" filler neck. 

Price 885.00 

MIXER HEAD 

316 Stainless Steel Mixer, 27" long shaft with 4" dia. 
stainless steel propeller, attached to standard filler 
cap. A 1/3 HP air motor powers the mixer head. Mixer head 
attaches to "TUFF-TANK" filler neck. 

Price 

HOSE/VALVE ASSEMBLY 

'"'· (For connecting "TUFF-TANK 225" to "CHEC-Mate II" 
Automatic Liquid Metering System, or any other 
pumping source.) 

12' of reinforced polyethylene hose, 1" dia., with 
1" polypropylene ball valve and quick disconnect 
fittings, to mate with "TUFF-TANK 225" 

Price 

ALL PRICES ARE FOB: DETROIT, MICHIGAN 

965.00 

395.00 



If you handle 
hazardous liquids 

you need the innovative 
new TUFF TANK System. 



TUFF TANK vs. DRUMS 
Compare for yourself. 

Look at the TUFF TANK. Then look at a 55-gallon drum. TUFF TANK is square. The drum is round. 
That might seem like a little thing at first. But it's the shape that makes TUFF TANK the modern way to handle 
hazardous liquids. And it's the shape that makes the 55-gallon drum obsolete. 
Let's take a look at the facts. 

TUFF TANKS stack higher than drums. And handle easier. 

The drum is round, cylindrical. It's difficult 
to handle. And almost impossible to stack. And 
drums take up more warehouse space. That 
means more cost to you. 
TUFF TANK, with its cube-like shape, is designed 
for easy handling. TUFF TANK has 4-way lift 
truck entry and safety fork pockets for secure 

in-plant transportation. And TUFF TANK's self
aligning stacking legs make it easy to stack. Up 
to 3 high. 
And since TUFF TANKS hold more liquid than 
drums, you won't need to move them as fre
quently. TUFF TANKS hold up to 330 gallons. 
Six times more than drums. 

TUFF TANKS are reusable. No more disposal problems. 

There's anotner problem using drums. How do 
you get rid of them? If drums are filled with a 
hazardous liquid, they too become a hazardous 
substance-with environmental and legal reper
cussions for those who try to dispose of them. 
Most drums are designed to be used once, then 
safely disposed of. 

_. 

TUFF TANKS can be used over and over again. 
A specially designed cleaning head attaches 
securely to the top of TUFF TANK. The cutaway 
view above shows the rotating spray head which 
directs a steady stream of water over the entire 
inner surface of the container-making it ready 
for immediate reuse. 



We tested TUFF TANK to DOT standards. Then we really tested it. 

---- -.:-- . 

We subjected TUFF TANK to the tests required 
for authorization by the U.S. Department of 
Transportation and the U.S. Coast Guard. The 
stacking test. The pressure test. The vibration 
test. And the cold drop test. 
TUFF TANK passed with flying colors. 

In tact, TUFF TANK proved capable of handling 
liquids as heavy as 15.3 pounds per gallon, 
the highest tested and authorized rating in the 
industry. 
But we weren't satisfied. After we finished testing 
TUFF TANK to DOT standards, we really tested it. 
The DOT drop test calls for the container to be 
dropped from the height of a flat bed trailer. 
About 4 teet. 

We dropped TUFF TANK from 7 feet. And while 
the cage sustained some damage, the tank was 
unharmed. Absolutely no leakage. 
Then we took the TUFF TANK, a 55-gallon drum, 
and four other competitive containers and we put 
them through the fork truck test. 

The fork truck test recreates a real in-plant 
accident situation. 
We rammed our lift truck into each container. 
From the same angle. At the same speed. Tank 
after tank was punctured, pierced, destroyed. 
All except one. TUFF TANK. 
Protected behind its heavy-duty wire mesh cage, 
TUFF TANK was the only container to survive the 
fork truck test. 

TUFF TANKS cost less to handle. About half the cost of drums. 

COST OF HANDLING 

=== ==== === === 6 DRUMS = $240 to $300 

A study made by a major Fortune 500 company 
determined that the cost of handling and dis
posing of a 55-gallon drum is between $40 
and $50. 
Since it takes six drums to equal one TUFF 
TANK 330; the cost of using six drums will range 
from $240 to $300. 

COST OF HANDLING 

I
~ 
-: •.. :_u;,,ti.u: :·: 

~:; =:~:r! 
,.. ~tui.o. 

iif" ' "' 
1 TUFF TANK = $130 

A large 330-gallon TUFF TANK costs no more 
than $130 to handle, including r<:turn fr€:ight. 
About half the cost of drums. And the average 
payback period for TUFF TANK users is less than 
six months. 



Ttl2 TUFF TANK System. 
TUFF TANK is more than a container, it's part of an engineered handling system that combines features and 
benefits no other storage container can match. 

CHEC MATE II. The automatic liquid metering system. 
For hazard-free dispensing. 

When you want to empty TUFF TANK, you can 
do it easily through the top or bottom discharge 
outlets-by gravity or with any pump. 
But the most efficient way to dispense liquids 
is through our own specially designed liquid 
metering system: CHEC MATE II. 
CHEC MA7E II connects quickly and safely 
to TUFF TANK for hazard-free dispensing. You 
simply insert the number of gallons, or liters, to 
be pumped into the digital counter. Push the 
start button and the system will pump the exact 

We even have a way to 
transport TUFF TANKS. 

. 
----~ 

Our trucking system is designed to transport 
TUFF TANKS on a standard flat bed trailer. 
Specially designed containment brackets secure 
the tanks safely during transport. And allow 
for easy unloading wherever they're delivered. 

TUFF TANK comes in metal, too. 

For liquids that are not compatible with poly
ethylene, we offer TUFF TANK in stainless steel, 
mild steel and aluminum. 

number of gallons you want. And turn itself 
~a~m~~~ · 
CHEC MATE II will also record the number of 
gallons left in TUFF TANK-and stop the pumping 
action and give a visual sign when the tank 
is empty. 
CHEC MATE II is completely air-operated and 
explosion-proof. It can be used with any con
tainer or storage tank for virtually all hazardous 
liquids. 

TUFF TANK has an optional 
security top . 

TUFF TANK's rigid. one-piece security top will 
support the weight of a man, but can still be 
easily removed for inspection or maintenance. 



ln,troducing TUFF TANK. 
The sa,fest, easiest, most 

cost effective way to handle 
hazardous liquids. 

The top discharge 
option includes a 1-
inch quick disconnect 
fitting and cap, suction 
line and foot valve/ 
strainer in a recessed 
sump. 

The bottom discharge 
option includes a 
2-inch ball valve, quick 
disconnect coupling 
and cap, in a recessed 
sump. 

Large lockable fill cap with heavy-duty 
buttress-type threads. 

Four-way lift truck entry with safety fork 
pockets. 

U.S. Patent Pending 



Now you can see the remarkable TUFF TANK System in action. We'll send you a VHS copy of our video presentation demonstrating the unique features and benefits of TUFF TANK. Contact our master distributor: 

or your local distributor: 

GENERAL BOX COMPANY 
5656 Opportunity 
Toledo, OHIO 43612 
(419) 47Q-6705 

CHEMICAL HANDLING EQUIPMENT CO., INC. 
17700 Northland Park Cl 
Southfield, Michigan 48075 
(313) 557-1151 

.. ----c.::-· .--

,-~-~~ ~ 



CHEMICAL HANDLING CHEMICAL SUITABILITY DATA 
~UIPMENTCO.,INC.~~~~~~~~~~~~~~~ 
20505 WOODING HAM DRIVE, DETROIT, MICHIGAN 48221 TELEPHONE (313) 861-7555 

The following chemical suitability data is based upon rating information gathered from extensive laboratory and field testing, 
recommendations of our raw material suppliers and various technical publications. All ratings are based on a temperature of 
73 •F/23.3 •c. This bulletin was prepared as a guide to be used only as a basis of recommendation. It Is Impossible to take into 
consideration the unlimited variations In physical properties that can affect a material's chemical resistance. Under no 
ctrcumstances is the information contained herein to be construed as a guarantee. Materials should be tested under actual 
service to determine suitability for a particular application. Please consult factory for suitability ratings on any materials 
which do not appear in this bulletin. 

RATING CODE 
A .......... Excellent = Recommended 
B .......... Good = Recommended 
C .......... Fair = Use under limited conditions 
X .......... Unsatisfactory = Not recommended 
Blank ....... Chemical Suitability Unknown 
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CalciUm Bisulfide Satu A A A A A A A X A Oimethvl Amine Pure X A A B X X A A 
Cal'=tum Bisulfite Satu 8 A A A A A A A 8 A A Dimethylaniline Pure B X X 
Calc1um Carbonate Satu A A A A A A A A A A A Dimethvlformamide Pure X A A X X X B A 
Calc1um Chlorate Satu A A A A A c A A A A . Dimetllvl Phthalate A 8 X B B X A 
Catc:,;m Chloride Satu 8 A A A A A A A A A A JlL~M Phthalate A A B A A X A 
Calr.tum Hydroxide Satu A A A A A A A A A A A _Dioxane Pure B c X X X X A 
Cah::um Hvoochlonte Satu X A A A A A c A B A Dioxolane X X X X X A 
Calc:um Nitrate Satu A A B A A A A A A A JJiDhenvl Oxide Satu X A X X A 
Calc1um Sulfate Satu 8 A A A A A A A A A A Disodi m Phosohate A A A A A A 
Calctum Sulfide Satu A A A A A A Eoichlorohvdrin Pure X A A c X X X X A 
Cane SUQar LiQuors A A A A A A A Eosom Salt Satu A A A A A A A 
Caorv1iC ACid Pure A A Esters A A A 
Carbnol Pure A A A A A A Ethanolamine Pure A X A X A A A 
Carnon Disulfide ..; Pure A c X X A A c A X X A Ethers v A X c X A X X X X A 
Carbon Tetrachlonde .; Pure A c X X A A X 8 X X A Ethvt Acetate lr Pure A X B X A A X X B X A 
Carnomc Actd Satu A A A A A A A A A A . Etllvl Acetoacetate Pure A A X X A A 

_(.;a§ em A A A A A Etllvl Acrvlate ... Pure X X A A X X 8 X A 
Caustic Potash 25 A A A A A X A A Ethyl Alcohol Pure A A A A A A A A A 
Cellosolve 8 A A A A c c 8 X A Etllvl Benzene A A c A X A 
Chtoramme X A Etllvl Chlonde A X c B A A 8 A A X A 
Chtonc Ac1d 20 A A A EthVI Ether v- Pure 8 X X X A A B c c X A 
Chl'lnnated Solvents A A X 8 X X A Etllvl Formate Pure X X B A 

_Chtonne Dioxide Pure A c A A X A Etllvl Hexanol A A X A 
Chtonne Water v 400 X A c X A A X c B A A Ethyl Mercaptan Pure X A A A 
Chtorooenzene "' Pure A X 8 X A A X A X X A Ethvl Oxalate X X A A 
cntorotorm v Pure A X 8 c A A X 8 X X A EthVIene Brom1de .... Pure X X X A A X c B X A 
Chlorosulfomc Acid Pure X X X X A c I X X X X Etllvlene Chlonde A B D A A X A X A 
Chromtc ACid 10 A A X A A A': X A 8 X A Etllvlene Chlorohvdrin Pure X A A A X X A B A 
Chrorntc Ac1d 50 X c X B A A X X X X A Ethvlene Oiamine Pure A B A A A 
Chrom1um Alum Satu A A A A A A A Ethvlene Dichloride Pure X A A X A X X A 
Citnc ACid 10 A A A A A A A A A A Ethylene Glycol Pure A A A A A A A A A A A 
Coooer Acetate Satu A A A A A A A B A EthYlene Oxide v A X X A A X X X X A 
Copper Borofluonde A A A A A A A A Fattv Acids A A A B A A A A X X 
Coooer Camonate Satu A A A A A Feme Hvdroxide Satu A A A A A A A A A 
Coooer Chlonde Satu B A A A A A A A A 8 A Feme Nitrate Satu A A A A A A A A A A A 
Coooer cvamde Satu A A A A A A A A A A A Ferric Sulfide A A A A A A A 
Coooer Fluonde Satu A A A A A A A A A Ferric Chlonde Satu X A A A A A A A A B A 
Coooer Nitrate A A A A A A A A A A A Ferrous Chloride Satu X A A A A A A A A A A 
Coooer Sulfate Satu A A A A A A A A A A A Ferrous Hvdroxide Satu A A A A A A A 
Com Oil A A A A A A A B Ferrous Nitrate Satu A A A A A A A 
Com Svruo A A AlA A A A Ferrous Sulfate c A A B A A A A A A 
Conenseed Oil A A A A A A A A A A Fluobonc Ac1d Pure B A A A A A B A A A 
Creosote X A A A X A Fluos1licic Acid 50 8 B A A A A A A A A 
Cresol Pure A c c B A A X A X X A Formaldehyde 35 A A A A A A B A A X B 
Croton Aldehyde Pure A A c A 8 A FormaldehYde 37 A A A A A A 8 A A X 8 
Crude Oil v 8 A X A A 8 A X X FormaldehYde 50 A A A A X B A X 81 
Cryolite B A A A Form1c Ac1d 90 B A A A A A X X A A I 

Cuoric Fluonde Satu A A A A A A A Freon F-11 A A A A X 8 c A B 
Cuonc Sulfate Satu A A A A A A A Freon F-12 A A B A A c 8 tl A tl 
Cuorous Chlonde Satu A A A A A A A Freon F·21 A X A A X c c A A 
Cyclonexane Pure A X c 8 A A B A X A Freon F-22 A X B A A X X tl A A 
CVctonexanot Pure X A A A c A B X A Freon F-113 A B A A X B X A 8 
Cyctohexanone Pure X B A B X X c A Freon F-114 B A A B A c A B 
Decatin Pure A X A X Fructose A A A A A A A A 
Decane Pure A A X X Fru1t Juice Pure A A A A A A A A A 
Dextnn Satu A A A A A A A A Furane X X X X 
Dextrose A A A A A A A A A A Furtural ..... - Pure A X c c A A X 8 A X A 
Diacetone Pure X A Furturvl AlCOhOl Pure A B X X C A 
Diacetone Alcohol Pure A A A X X A B A Gallic Acid A A A A A A A tl 
Dibenzvt Ether Pure A A X X c X A Gasoline Leaded v A A X X A A B B X X 
DibutiY Am1ne Pure A A A Gasoline Unleaded v A A X X A A B B X X 
Dibutvl Ether Pure A tl X X X ~ Gasoline Sour v A A X X A A tl A X X 
Dibutvl Phtttalate Pure A A X 8 A X A Glucose A A A A A A A A A t:l A 
Dibutvl Sebacate A A X c 8 X A Glycerol (ulvcenne) Pure A A A A A A A A A A A 
riichlorooeri :ene Pure A A X B X A GlYCOliC ACid satu A A A A A A A A 
Dicnloroetllvlene A A X A X A l.i~OIS A A A A_ A A 
OicnlorOtsooroovtetner Pure A Graoe SU!Illl' A A A A A A A A A 
Diesel l'ue1s A A Heotane v A A B X A A A A X B A 
Dietllylamme Pure A X A A 8 X X A C A Hexane A A tl A _A A A A X t:l _A 
Dietnvtenetnamtne A Hexvt AlcOhol l'ure A A A A t:l 
Dietllvl Etner Pure X c A A c c c X A Hvdraz1ne Pure A X A A A X A A A 
OiQtvcoiiC Ac1d Satu A A A A A A A Hytjrooromic Ac1d 20 X A A A A A G A A A A 
Diisobutvl Ketone Pure A B X X A Hvdrobrormc Acid !lO X A A A A A c A A A A 
"'lisobu tene Pure A A A A X X A Hvdrochlonc Ac1d 25 X A A A A A C A A X 
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Hvdrochlonc Acid 38 X A A A A A c B c X Monochloracetic Acid 50 A B A A X B c A 
Hytlrocvamc Acid A A A A A A B B B A Monochlorobenzene B A A X A X X f.. 
Hydrofluoric Acid Dilute c A A A A A X A A A Monoethanolamine A X A A A 
Hyllrofluonc Acid 40 c B A A A A X A A A MonomethvJaniline X A X A 
HvOrooen Fluoride A A X X B A Motor Oil A A A A A A X 
Hydrooen Perox1de 5 A A A A A A X A A A Naotha v A A A c A A c A X X A 
Hvorooen Peroxide 50 A B c A A A X A c X A ~halene B X B c A A X A X X A 
Hydrogen Peroxide 90 A A A A X A X X A Nickel Acetate A A A c A X A 
Hvorooen Sulfide I Aaueous l A A A A A A A A A B A Nickel Chloride Satu c A A A A A A A A A A 
Hvllrooumone Satu A A A A A A A Nickel Nitrate Satu A A A A A A A A A 
Hvoochlorous Ac1d 10 A A A A A c A A X Nickel Sulfate satu B A A A A A A A A A A 
lodme X B A B A A B X B A Nicotine Acid A A A A A A 
loome Solut1on 10 XIA A A Nitric Acid 10 A A A A A A X A A X A 
lsobutvl Alcohol Pure A A B A A Nitric Acid 30 A A A A A A X A B X A 
!so-octane A A A A X A A Nitric Acid 50 A A A B A A X A X X B 
lsoohorone Pure X X X X A Nitric Acid 70 A A c B A A X c X X B 
lsooroovl Acetate Pure B A X X B X A Nitric Acid v 98 A X X X A A X c X X B 
lsooroovl Alcohol v Pure A A X A A A A A A A Nitrobenzene ...... B X B c A B X A B X A 
lsoorooyl Chlonde A A B A X X A Nitroethane Pure A A X X A B A 
ISe'Jroovl Ether ·v Pure A c A A A c c c A Nitrooen Dioxide A A 
Je: ~uel JP-4 A A A A B A X A Nitrometnane Pure A A X B B A 
Jer "uel JP· 5 A A A A A A X A Nitrous Acid 10 X X A B A 
Kerosene v A A A X A A A A X X A Nitrous Oxide A A A A A A 
Lacauer A X X X A Octane A A ·A A X 
Lactic Acid 25 A A A A A A A A A B Octene Pure A A A A X 
LaCtiC Acid 80 A A A A A A A A A X Oleic Acid A A A A A A X. A X X 
Launc Acid A A Oleum I. A X X X A X X X X A A 
Laurovl c hlonde Pure A A Oxalic Acid 20-50 A A A A A A A A A B 
Lead Acetate Satu B A A A A A A A A X A Paint Solvents A X X X A 
Lead Chloride A A B A A A A A A Palmitic Acid 5 A A A A A B X A 
Lead Nitrate Satu A A B A A A A A A t'almitic Acid 10 A A A A A B X A 
Lead Sulfate A A A A A A A A Palmitic Ac1d 70 A A A A A B X A 
LinoletC ACid B B A A B A X X Paraffin v A A A c A A A B X 
LinoleiC Oil B A A Perchloroetllvlene v Pure A c A A B 
Lmseed Oil A A A A A l:l A l:l l:l Perchlonc Acid 10 A A A A A X A B B A 
LithiUm _B_rormde _60 A A A A_ A_ Perchlonc Acid 70 A A A B A 
Luoncatmg oil v A A B X A A A Perohosphate A A A A A A A 
Macnme Oil A A A A A A X Petroleum Oils A B A A A A X B A 
Maqnes1um Carbonate A A A A A A A A A A A Phenol A A A A A A X B A X A 
Maones1um Chlonde satu A A A A A A A A A A A Phenvl Bisulfide Pure A c A X 
Maonesium Citrate A A A A A A A A Phenylhydrazine A A X X B A 
Maanes1um Hydroxide Satu A A A A A A A A A A A Pho~ene Liouid A A A A 
Maanes1um Nitrate A A A A A A A A A A A Phosphoric ACid 10 A A A A A A A A A c A 
Maones1um Sulfate A A A A A A A A A A A Phosohonc Acid 50 B A A A A A A A A X A 
Manganese Sulfate A A A A A A A A Phosononc Ac1d 80 c A A A A A A A A X A 
MaleiC Acid Satu A A A A A A A A A X A Phosohorus Pentoxide A A A A A 
Mercunc Chlonde X A A A A A A A A A Phosphorus Red A A A A A 
Mercunc Cvamde Satu A A A A A A A A A A Phosohorus Tnchlonde Pure A A A X A A X A 
Mercunc Sulfate satu A A A A A A A A PhosphOrus Yellow A A A A A 
Mercurous Nitrate satu A A A_ A _A A A_ t'hotograohic ~olutlons A A A A A A A 
Mercury A A A A A A A A A A A Phthalic Acid X X A A A A A A 
Metnane ~UIIOOJC ACid !10 A A_ Picking SOlutions (Steel) A A A A X B c B 
Methyl Acetate Pure A X B A A X X B X A Picnc Acid 10 A A A A A A B A A A A 
Metnvl Acrvlate _Pure A A X X t! X A Plating Sol'n (Brass) A A A A A A A A A X A 
Metnvl Alcohol t'ure A A A A A A B B A A A _F'Iatinq Sol n 1caam1um) A X A A A A A A X A 
M~thyl Amme X X A c c A A Planng Sal'n (Chrome) A X B A A X A 
Metny~ l:lrom10e B A A -~ A B X A_ Plating Sol n (Copper) A A A A A A A A X A 
Methyl Cellosolve A A X l:l B A Platina Sol'n IGOkll A A X A A A A A A X A 
Methyl ~,;n1onoe v A X X X A A X X B X A Plating Sol n (Lead) A A A A A A A A X A 
Methyl ~,;moroform A A X l:l X X A Plating Sol'n (Nickell A A A A A A A A X A 

. Metnvl ttner B X X X A Plating Sol n (Rhodium 1 A A A A A A A X A 
_M_etnyl Ethyl Ketone v A_ -~ tl (.; A X X X B X A_ Plating Sol'n (Silver) A A A A A A A A A X A 
Methyl F-ormate X " A tl A t'lating :;or n 1 11n 1 A A A A A A A A X A 
Methyl ISOOU!YI l.;artllnOI A A ~- _A A Platina sorn (Zinc) A A A A A A A X AI 
Methyl_ ISObUtyl_ Ketone 

·"" 
A X tl " A A X " tl X A 

~elfi'YI ISOili'OQVI Ketone v A X A A X X X A 
t'olvethylene I>IVCOI A A A A A A AI 
Potvv1nv1 Acetate A A A A A c AI 

_ Metny.!_ Metnacry1ate tl A A X X X X A Potvvmyl AlcoiiOI A A A A A A A i 
Methyl SUIIOXICle A " A Potash A A A A A A A A A AI 
""'!tny1ene t1rom1oe A A X A X A t'Otasslum Acetate :)atu A A A A A A A A A A. 
Methlene ~,;monee ./ A X " " A tl X 1,; X A_ POtasSIUm Alum A A A A A A A A A A 
Metmene Ulcntonce A X tl X Potass1um Alummum Sulfate A A A A A A A A A A 
Methlene 1001ne A A A A A Potassium Bicartlonate Satu B A A A A A A A A A A 
Milk A tl A A A A Potass1um Bichromate :)atu A A A A A A A A A A 
Mineral 011 tl A A A A A A X A Potass1um Bisulfate A A A A. A A A A A A 
· •nooromo ~~enzene X A X X Potassmm Borate A A A A A ... ... A ... A 



w 
w z z w .... 

w ... 
z w G. 

II) w z 0 
CONC II) .... w II: w ... .... G. CHEMICAL NAME .... ... ... w % z 0 :z: z z :c II: 1- z z w 0 tl 1- G. w 0 z ~ 

.... 
II: II) ... ... .... ... c 

0 c .:.. : 0 .... .... ... Q z :z: G. > 0 0 w > ::> 1-
Iii ... c ... G. ... G. 1- G. ,. > :z: :00: 

w .... 
w > z w G. 

II) w z 0 
CONC II) .... w II: w ... .... G. CHEMICAL NAME .... G. ... w % z 0 :z: z z :c II: Iii z z w 0 tl 1- G. 0 z .... .... II) ... > ... c ... c '"' .... 0 .:.. : 0 .... .... ... Q z :z: G. > 0 0 w > ::> 1- 1- ... c ... G. G. G. .... G. ,. > w :z: :00: 

Potassium Bromate A A A A A A Sodium n· A A A A ;.. A A A Potassium Bromide B A A A A A A A A A A Snrlium Thiosulfate A A A A A A A A A A A PO!assium Carbonate_ A A A A A A A A A A A Sour Crude Oil B A A A B A X Pmao::o::ium Chlorate A A A A A A c A A A A St~nni~ Chloride A A A A A A A A A X A Potassium Chloride A A A A A A A A A A A Stannous Chloridl! X A A A A A A A e_ A A Potass1um Chromate B A A A A A A A A A A ..Starctl A A A A A A A A. A. A Pot:J.ssium Coooercvanide _ A A A A A A A A A A StP.aric Acid B A a A A A. B A X X A. r.v::mitil! A A A A A A A A A A A _Stvrene A A A c c X A Potassium Dichromate Satu A A A A A A A A A A A Succinic Acid A A. A. A A A A A Potass1um Femcvamde A A A A A A A A A A _Sulfamic Acid 20 X X X A PotassiUm Ferrocvanide A A A A A A A A A Sulfate iouors IC il c A A A A Potassium Fluonde A A A A A A A A A A Sulfite Liauors 6 c A A A A X A A Potass1um Hvdroxide 25 B A A A A A B X A A A Sulfur B A A A X A c B A Potassmm Hvnochlorite A A A A B A A A A Sulfur Chloride X c A A c A X A Iodide A A A A A A A A A Sullur n: c A A X A X A PotassiUm Nitra.te_ B A A A A A A A A A A Sulfur Dioxide Wet c A A A A A A A Potassmm Perllorate A A A A Sulfur Trioxide c X X A _a X X c c X A Potass1um Perchlorate A A A A A Sulfunc Acid 10-50 X A A A A A. A A A A A Potass1um Pennanoanate 10 B A A A A A c A A A A Sulfuric Acid 70-80 X A A A A A B A A A A Potass1um Pennanoanate 25 B A A A A A X A A A A Sulfunc Ac1d 90 X A A B A A c A A X A Potass1um Persulfate A A A A Sulfunc Acid 93 X A A B A A c A B X A Potass1um Sulfate Pure B A A A A A A A A A A Sulfuric Acid 94 X A B B A A X A c X A Procane A A A A AlA A A X A ..Sul!l!ric Ac1d 95 X A c B A A X A X X A Proovl Acetate Pure A A X X B A Sulfunc Acid ,. 96-98 A B X X B A X X X X A PrC!Q_vl Acetone Pure X Sullunc Acid v 100 A X X X B X X X X X A Procvl Alcohol Pure A A A A A B A A A Sulfurous Acid B A A A A A C A A A A Proov1ene Dichloride Pure A A A X B X A Summition llnsecticide\ X A A A C A A Proovlene Oxide X X X X X TannJC Acid c A A A A A B A B B A Pvnoine B X A c X X B X A Tannma Liauors A A A A A A B A RhOdan Salts A A A A c A A Tar X B A A A A X A Salicvlaldenvde A ;.. A A A T~rt:mc Acin B A ~ A A A A A A Sahcvlic Acid A A A A A A A Tertiarv Butvl Alcohol A A A A X A B Sewaoe A A A A A AI A A A A Tertiarv Butvl Catechol X 8 Sihc1c Acid A A A A A A A A A Tetrachloroethane v Pure A X A A X A X X A Silicone Oil A A A A A A A A A TetrachloroethYlene Pure A A A X A X X B Silver Cvamde A A A A A A A A A TetraethYl Lead Pure A A A X B X X A Silver Nitrate A A A A A A I A A A A A Tetrahvdrofuran v Pure A X B X A B X X X X A Silver Sulfate A A A A A A A A Tetralin Pure c A X A Soaos v A A A c A A A A A A A letramethvl AmmJ)Il!lLm {QHJ 50 A A Soo1um Satu A A A A A A A X Titanic Sulfate A A A A A Sodium Acetate Satu B A A A A A A B A X A Titanous Sulfate A A A A A Soo1um Alum Satu A A A A A A A A A ntanium Tetrachlonde A A Sodium Benzoate A A A A A Toluene IToluoll_ 1.-- A X B X A A X B X X A Sodium Bicaroonate Satu A A A A A A A A A A A Tomato Juice A A A A A Sooium Bichromate Satu A A A A A A A Triacetin Pure B B A Sod1um Bisulfate A A A A A A A A A A A Tributvl Pnosohate B A A X X 8 A SOd1um Bisulfite A A A A A A A A A A A Trichloroacetic Acid A A A X X X A Sodium Borate Satu A A A A A A A A A TrichloroethYlene or A X B X A A X A X X A Sodium Brom1de Satu A A A A Triethanolamine B X B X C X A c A Sodium cartlonate A A A A A A A A A A A Triethvlam1ne B X B Soo1um Chlorate Satu B A A A A A c A A A A Trimetnvloraoane A A X A A A Sod1um Chlonde B A A A A A A A A A A Turtline Oill#140\ A B A A A A X X Sod1um Chlonte 25 X X B B X X X A Turoentine A A B B A A B A 8 X A Sodium Cvamde A A A A A A A A A A Urea A A A A A A A A SOd1um Femcvamde Satu A A A A A A A A A Urine A A A A A A A A A Sod1um Ferrocvanide Satu A A A A A A A A A A Varnish A A A A X A Sod1um Fluonde A A A A A A A A A A Vaseline A A A A A A A Soo1um Hvdrox1de 15 A A A A A A A c A A A Veoetable Oil A A A A A A A A A _ Soo1um Hv0rox1de 30 A A A A A A A c A A A Vineoar A A A A A C A A A Sod1um Hvdroxlde 50 B A A A A A A X A A A Vin~L Acetate X A A X X B SOd1um HYdroxide 70 B A A A X X A Water A A A A A A A A A A A Sod1um Hvoochlonte 13 c A B A A A X X X A A Water Distilled A A A A A A A A A A A SOd1um Metasihcate A A A A A A A A A Water tPotalllel A A A A A A A A A A A ::;oo1um Nitrate Satu B A A A A A A A A A A Water (Saltl Satu A A A A A A A A A A A Sodium Nitrite . Satu A A A A A A A Water(Sea Watert A A A A A A A A A A A -S001um Palmitate !I ·"' A Water {Sewaae A A A A A A A A A A A soo1um t'erllorate c A A A A A B A A Whiskev A A A A A A A A A A S001um t'ercnlorate A A . A A A White Acid A A A S001um Peroxide A A A A A A A A A B A White LiQuor 1/ A A A c A A A A A A Sod1um t'nosonate Ac1a B A A A A A A A A A Wines A A A A A A A A A A Sodium Phosonate Alkaline B A A A A A A A A A Xvlene y A X X X A A c B X X Sooium Phosonate Neutral A A A A A A A A A A Zinc Acetate A A A A A A A A · ::;oo1um ~IJilate Satu B A lA A A [A A A A A _A Zinc Chlande B A A A A A A A A A A Soo1um Sulfide B A A A A A A A A A A Zinc Nitrate A A A A A A A A ·IJ!lium sul1te B A A A A L~ A A A A A Zinc Sulfate A A A A A A A A A " A 
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Material Handling 

Portabl,e, reusable container 
features 6-drum capacity 

HONORS 
"This is a safe, well engineered tank 

system that can eliminate the problem of 
moving and storing hazardous and non
hazardous liquids in hard-to-handle 55-
gal drums," a chief judge comments 
about an Honors winning development in 
the 1984 CHEMICAL PROCESSING 
Vaaler Awards. Tanks are polyethylene 
containers placed in a rigid wire mesh 
enclosure for maximum protection and 
convenience. They are authorized by the 
U.S. Department of Transportation and 
the U.S. Coast Guard for the shipping 
and storing of hazardous liquids and ' 
wastes. 

Containers are portable, reusable and 
built for extended, repeated filling. Ac
cording to the developer, most hazardous 

and non-hazardous liquids have previ
ously been shipped in 55-gal drums 
which often became a hazardous waste 
problem in themselves and were also 
unsafe and inconvenient to handle. The 
award-winning development is said to be 
novel because it replaces the smaller 55-
gal drums with one container that can 
hold up to six times the capacity of the 
drum. It has the option of having top 
discharge with its built-in suction line in 
a depressed bottom : ump. ot can have a 
complete discharge bottom drain. The 
manufacturer describes the development 
as not just a container, but a complete 
liquid handling system with accessories 
for cleaning, locking, and convenient 
trucking. 

Potential breadth of application of the 
container is wide. Every chemical 
processing operation is said to have an 
application for the unit for either receiv
ing raw liquids or for shipping the liquid 
product. 

Other features of the container are its 
system-engineered design, the ease of 
filling, a sloped bottom to depressed 
sump, complete emptying ability, a vi
sual indication of liquid level, a punc
ture-resistant outer enclosure, stackabil
ity, and ease of transporting. 
(Tuff-Tank Intermediate Bulk Con
tainer - Cht.:mical Handling EL!uir
ment Cu .. Inc:.. 17700 \orthland Pad, 
Cl1Urt. Southfield. \lll.:higan 4X0751 
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D-5 INCINERATOR 

Introduction 

SECTION D 

PROCESS INFORMATION 

This trial burn plan is submitted as part of the RCRA Part B Permit Applica
tion requirements (40CFR 270.62) for the Controlled Air Incinerator (CAI) 
system at the Los Alamos National Laboratory in Los Alamos, New Mexico. The 
trial burn was conducted in September 1987. Exceptions to the Trial Burn Plan 
described herein are presented in Attachment F. 

D-5a Justification for Exemption 

Some Los Alamos waste forms, for which the incinerator operating permit is 
being sought, contain significant amounts of some hazardous constituents as 
listed in Appendix VIII of Part 261, and therefore, Los Alamos will not apply 
for an exemption as outlined in 264.340 (NMEID 206.D.8.a). 

D-5b Trial Burn 

D-5b(1) New Incinerator Startup/Shakedown 

The Los Alamos incinerator is an operating incinerator. The provisions of 
270.62(a) (NMEID 302.E.2.a) do not apply to this system. 

D-5b(2) Trial Burn Plan 

D-5b(2)(a) Incinerator Performance 

Los Alamos seeks an operating permit by way of an additional trial burn of a 
principal organic hazardous constituent (POHC) with a high degree of diffi

culty of incineration, and will not submit results of earlier successful trial 
burns of hazardous wastes as justification for the permit. 

D-5b(2)(b) Detailed Engineering Description of Incinerator 

1. Manufacturer's Name and Model Number of Incinerator 

The Los Alamos CAI system was manufactured by Environmental Control Pro
ducts (ECP) of Charlotte, North Carolina. The model number is ECP 500-T. 
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2. Type of Incinerator 

The CAI system consists of a waste feed system and a controlled air 
incinerator. The Los Alamos CAI was developed through extensive modifica
tion and integration of commercially available and custom fabricated 
equipment. The small production-scale CAI system at Los Alamos was 
originally designed for the demonstration of volume reduction of combus
tible solid radioactive wastes. Components of the system include a dual 
chamber incinerator with a ram feeder for solids and a high intensity 
vortex liquid injection burner firing into the primary chamber, a second
ary combustion chamber (SCC), an ash handling system, a water spray quench 
column, a high-energy venturi scrubber, a packed-column acid gas absorber 
followed by an offgas condenser, gas reheater, high efficiency particulate 
air (HEPA) filters, an activated carbon adsorber, and a final HEPA filter. 
One of the primary purposes of the CAI is incineration research. Research 
studies which have been completed in the CAI unit have included the 
incineration of various radioactively contaminated solid wastes, liquid 
PCBs, and pentachlorophenol contaminated wood. 

A block flow diagram of the CAI incinerator is shown on Figure 1. The 
block flow diagram begins where the waste and auxiliary fuel is injected 
into the primary chamber and then traces the flow of the hot combustion 
gases to the secondary chamber, quench tower, and other pollution control 
devices with all discharge points noted. 

3. Linear Dimensions of the Incinerator Unit Including the Cross-Sectional 
Area of the Combustion Chamber 

The CAI system has two combustion chambers. The lower chamber (primary 
chamber) dimensions are 4 feet 10 inches inside diameter by 6 feet inside 
length. The upper chamber (secondary combustion chamber) dimensions are 3 
feet 10 inches inside diameter by 6 feet inside length. The rectangular 
duct between the two chambers has internal dimensions of 1 foot by 3 feet 
and is 2 feet long. This duct contains the secondary air injectors and 
therefore functions as part of the secondary combustion chamber. The 
dimensions of the high-temperature duct between the secondary combustion 
chamber and the quench tower are 1 foot 8 inches inside diameter by 13 



3 

5 . :z 

I 
L:J 

I 
I 

I 
I 

.~ 
1

-.i 

'"' 
~~o 

~ 
~
 

~
 

~;: I 
I 

.. i 
z 

~
 

~o 
r-

~ 
...... 
V

I 
~ 

>
., 

-' 
V

"l 

~ 
I 

• 
c::: 

J 
u I<-. 
0 E

 
<":; 

1.. 
z 

C
'l 

~ 
<'0 

~
 

" 
'"' 

-
~
 

0 

~ 
~ .. 'ii 

::;: 
~
 

~:;.: 
0 

u 
~
 

~
 

u 0 

"' 
.. 

~
 

c::l 
.. ~

$
 

--~ 
zu

C
 

.. 
~
 

I
!
 

3 ... 

0'1 

!! 
~
 

s, 



4 

feet 7 inches long. The duct functions as an extension of the secondary 
combustion chamber. The volumes of the individual chambers are then 
approximately 110 ft3 for the primary chamber, and 105 ft3 for the 
secondary combustion chamber. 

4. Description of the Auxiliary Fuel Burner System 
The auxiliary fuel burner systems in the primary chamber and secondary 
chamber consist of gas burners. The primary and secondary chamber 
auxiliary fuel burners are identical. The primary chamber burner is 
located on the side of the primary chamber, and the sec burner is located 
at the entrance to the sec. Both of the auxiliary fuel burners are rated 
at 1,500,000 Btu per hour maximum output and are adjustable to suit 
operational requirements. The gas burners develop maximum rating with 3 
inch W. G. gas pressure at the burners. All fittings, regulators, and 
control valves are Underwriters Laboratory, Chicago, Illinois, approved 
and assembled to meet the standards of Industrial Risk Insurers, Illinois, 
or other authority where applicable. Each of the auxiliary fuel burners 
is temperature controlled and is run with a preset combustion air to fuel 
ratio. The combustion air for both burners is supplied by a forced draft 
fan. Both burners are a pre-mix type manufactured by Pyronics, Inc., 
Cleveland, Ohio. 

When fuel oil is used as an auxiliary fuel, it is either (1) injected 
through the liquid burner instead of waste liquid; or (2) batch-blended 
with the waste liquid and subsequently injected through the liquid burner 
as a mixture. An in-line static mixer has been installed to ensure dis
persion of the fuel oil in the waste liquid as the mixture is being pumped 
to the liquid burner. 

Method 1 is used to maintain heat in the lower chamber when operating the 
liquid burner and not feeding liquid waste. Method 1 is also used to 
flush the liquid feed lines following the completion of a liquid waste 
burn. Method 2 is used when the heating value of the liquid waste is too 
low to ensure proper operation of the liquid burner. 
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5. Capacity of Prime Mover 

The CAI system prime mover is a Spencer Model G-3040-H-Spec turbine blower 
which operates as an induced draft (ID) fan. The ID fan is capable of 

producing an incineration negative pressure of 110 inch W.C. at a flow of 
1900 cfm with a discharge pressure of 11.31 psia to accommodate the 7300 

feet elevation at Los Alamos. The ID fan has a 40 hp, 3500 rpm motor. 

6. Description of Automatic Waste Feed Cutoff 

The primary function of the waste feed cut-off interlocks is to prevent 

the feeding of material at incineration conditions that are inadequate to 
assure destruction of the materials. During the startup and shutdown of 

the incinerator or during process upsets, the interlock system automati
cally stops all waste feed systems and prevents their restart until the 
incinerator is at proper operating conditions and the interlock is 
manually reset. 

The process parameters identified in Table 1 are tied into an alarm panel 

and will also cut off the waste feed if the permit conditions for these 
parameters, as stated in 40 CFR 264.345(e), are exceeded. If any para

meter is exceeded, a block valve in the waste liquid feed line to the 
liquid burner will automatically close, and the initiation signal to the 

solid waste feeding mechanism will automatically be deactivated. When 
permit conditions are within limits, neither the waste liquid block valve 

nor the solid waste feeding mechanism will be prevented from operating. 
The waste feed cut-off parameter permit condition values for permitted 

operation under 40 CFR Subpart 0 will be negotiated between EPA Region VI 
and Los Alamos based on the results of the RCRA trial burn. A discussion 

of the automatic waste feed cut-off parameters follows: 

• Primary Chamber and SCC Temperatures -- The primary 
chamber and sec temperatures are normally controlled to 
within 50'F below the temperature set-point. It is 
expected that the 50'F temperature variation will be 
encountered during normal operation and should not be 
cause for automatic waste feed cut-off. 

• Carbon Monoxide -- Carbon monoxide (CO) concentrations 
are measured in the HEPA filter plenum and are dis
cussed in Section D-5b(2)(b)7. Based on previous 
experience with the CAI, Los Alamos suggests that the 
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Table 1. Automatic Liquid and Solid Waste Feed Cut-Off Parameters 

Parameter 

Minimum primary chamber temperature 

Minimum SCC temperaturea 

Maximum CO concentration 

Minimum scrub solution pH 

Maximum combustion gas velocityb 

Minimum HEPA filter pressure drop 

Maximum HEPA filter pressure drop 

75 ppm by volume dry basis as measured 
by the continuous recording CO analy
z~r, except that for a period not to 
exceed 9 minutes, the system can con
tinue to burn waste if the CO concen
tration does not exceed a maximum of 
500 ppm. 

4.0 

To be determined during test run 

0.1 inch W.C. 

5.0 inch W.C. 

aThe trial burn is designed to determine the performance of the CAI while 
operating the sec at two temperatures. 

bEstimated to be less than 1500 SCFM. 
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CO automatic waste feed cut-off system be a two-tier 
system. The two-tier CO system is suggested as an 
approach to reducing waste feed cut-off situations 
which are caused by CO spikes. CO spikes are a common 
occurrence in incinerators during the feeding of liquid 
and solid wastes. The two-tier CO approach has previ
ously been accepted by EPA Regions III and IV. The 
two-tier CO approach allows the use of a delay timer 
which starts if the CO level exceeds the first tier 
level, but not the second tier level. If at the end of 
a negotiated time the CO has not dropped below the 
first tier level, the waste feeds are automatically cut 
off. If, however, the CO drops below the first tier 
level before the time period has elapsed, the waste 
feeds are not cut off. If the second tier, however, is 
exceeded, the waste feeds are instantaneously cut off. 

• Combustion Gas Velocity Indicator (CGVI) -- The CGVI 
will be measured during the trial burn and during 
permitted operation using a Fluidics HHR flow tube [see 
Section D-5b(2)(b)7 and Attachment D]. The CGVI permit 
condition for permitted operation will be based on the 
trial burn using the Fluidics flow tube. 

• HEPA Filter Pressure Drop -- The pressure drop across 
each bank of the primary HEPA filters will be con
tinuously monitored. If the filter pressure drop falls 
below the lower limit, the control system will auto
matically initiate a fast shutdown of the CAI. If the 
filter pressure drop exceeds the upper limit, the 
control system will automatically initiate a controlled 
shutdown of the CAI. 

• Scrub Solution pH -- The acidity of the recycled scrub 
solution will be controlled by the addition of an 
alkali solution as required. The pH of the recycled 
solution will be continuously monitored. Operation of 
the CAI with a recycle scrub solution pH less than the 
limit will result in an automatic cutoff of the waste 
feed. 

Three control logic sequences are provided to shut down the process in a 
safe and orderly manner. 

• Controlled Shutdown -- initiated when there is 
potential for significant damage to minor process 
components. This is also the normal shutdown mode at 
the completion of a run. When controlled shutdown is 
initiated, feeding of waste to the incinerator is 
stopped, and a programmable set-point generator is 
activated that directs remote set-point inputs to the 
temperature controllers, causing a gradual decrease in 
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chamber temperatures. Switches internal to the set
point generator cause an orderly timed shutdown of 
process components. 

• Fast Shutdown -- initiated for conditions that could 
likely result in loss of containment or damage to major 
process components. Waste feeding is stopped. 
Following a two-minute timed interval following the 
last feeding of solid waste (immediately, if feeding 
liquid waste), the upper and lower chamber burners are 
shut down and the system valves and dampers are 
positioned so as to maintain a negative pressure in the 
system while minimizing flow through the system. 
Snuffing ste1m is introduced into the lower chamber. 
The two-minute delay when feeding solid waste allows 
for the ignition of pyrolytic gases formed immediately 
after feeding. 

• Scram Shutdown -- initiated at the discretion of an 
operator. The chain of events are identical to the 
fast shutdown except that the sequence is not delayed 
when feeding solid waste. Scram buttons are located at 
the incinerator and in the control room. 

The last two shutdown modes are potentially destructive to the incinerator 
refractory and are initiated only when the consequences of not shutting 
down are greater than the consequences to the incinerator during a scram 
or fast shutdown. It is the responsibility of the operating personnel and 
the process lead engineer to assess any situation and initiate the proper 
process shutdown sequence. 

7. Stack Gas Monitoring and Pollution Control Equipment 
Continuous monitoring of the off gas will be conducted for the combustion 
gas velocity indicator (CGVI) and CO. A single gas sample stream will be 
continuously withdrawn from the duct downstream of the reheater and just 
upstream of the HEPA filter inlet plenum for the CO analyses. Concen
trations will be measured using a Foxboro-Wilks Miran II infrared (or 
equal) analyzer. Levels of CO will be recorded continuously on a strip 
chart in the control room. 

The continuous CGVI monitoring will be recorded in the control room and 
measured by a Fluidic's HHR flow tube located in a straight run of duct 
between the ID fan outlet and the combustion gas stack. The CGVI 
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flowmeter information is supplied in Attachment D and the flowmeter 
location is shown in Figure 3. 

The Los Alamos CAI Pollution Control Equipment (PCE) is shown in 
Figure 1. The PCE includes the following equipment. 

• Quench column 
• Venturi scrubber 
• Packed absorber column 
• Condenser/demister 
• Reheater 
• High efficiency particulate air (HEPA) filters 
• Carbon bed adsorber 
• Induced draft fan 
• Recycle water system 

In the quench column, combustion gases are cooled from the incinerator 
exit temperature to approximately 160°F by evaporation of scrub 
solution. Excess solution collects in the separator in the base of the 
column while the saturated gas phase is routed to the inlet of the venturi 
scrubber. The outlet temperature of the gas phase is monitored and a 
system limit of 250°F is imposed to protect the quench column from 
structural damage. Exceeding the temperature limit causes a waste feed 
shutoff and initiates an automatic controlled shutdown of the CAI. 

The variable-throat venturi scrubber, located between the quench column 
and the absorber column, removes up to 99 weight percent of the offgas 
particulates. The intent and use of the venturi scrubber is to prolong 
the service life of the HEPA filters located further downstream in the PCE 
by reducing the particulate loading on the filters. The venturi assembly 
consists of converging and diverging cones with a clamp valve throat to 
allow the pressure drop to be varied. Venturi pressure drop normally is 
controlled in the 40 to 60 inch W.C. range. Recycled scrub solution is 
injected through a nozzle located upstream of the venturi throat. 

Hydrochloric acid (HCl) is removed from the gas phase by counter-current 
contact with recycled scrub solution (or recycled condensate and fresh 
water) in the packed column absorber. The flow rate of the recycled 
solution is monitored and a low flow limit of 4.0 GPM is imposed to ensure 
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proper scrubbing of the HCl from the off gas. Operating below the flow 
rate limit causes a waste feed shutoff and initiates an automatic 
controlled shutdown of the CAl. 

The condenser, mist eliminator, and reheater are included to condition the 
process exhaust gases before final HEPA filtration. The intent and use of 
the offgas conditioning system is to prolong the service life of the HEPA 
filters located further downstream in the PCE by minimizing blinding of 
the filters with condensate. The condenser lowers offgas temperature, 
removing water vapor from the scrubbed gas stream. The mist eliminator 
reduces the amount of water mist that is entrained in the offgas as the 
offgas leaves the downstream face of the condenser. The offgas is then 
reheated to a temperature above saturation temperature to avoid 
condensation and attendant plugging of the HEPA filters. 

HEPA filtration is required for final removal of particulates. HEPA 
filters provide positive assurance that significant amounts of particu
lates are not vented in the stack gas. The filter module houses two 
frames (bank) in series, the first consisting of a prefilter and two HEPA 
filters in parallel, the second being similar but without the prefilter. 
Each bank of HEPA filters is tested in place for a minimum efficiency of 
99.97 percent capture of particles with diameters >0.3 micrometer. The 
prefilter is rated at 85 percent efficiency. The pressure drop across 
each bank is monitored with a limit of >0. 1 and <5.0 inch W.C. imposed. 
The lower limit ensures that a HEPA is properly in place (has not "sucked
through"), and the higher limit indicates a loaded filter bank. Operating 
below the lower limit causes a waste feed shutoff and initiates an auto
matic fast shutdown of the CAl. Exceeding the higher limit causes a waste 
feed shutoff and initiates an automatic controlled shutdown of the CAI. 

The activated carbon bed adsorber serves as a final removal system for 
trace organic compounds. The housing for the activated carbon includes a 
third HEPA filter downstream of the carbon bed, which serves to remove any 
entrained carbon from the offgas stream. This third bank of HEPA filters 
is rated at the same capacity and is tested in place to the same 
efficiency as the primary HEPA filters located upstream of the carbon bed. 



13 

The induced draft fan is the prime mover which pulls the combustion gas 
through the air pollution control equipment. 

The scrub solution recycle system is used to minimize liquid blowdown from 
the offgas cleaning system. Scrub solution usage ranges from 20-40 
gal/min depending on the discharge pressure of the scrubber liquid pump 
and whether or not fresh water is being used in the absorber column. An 
alkaline solution is added at the process sump tank to maintain the scrub 
solution pH near the desired level. The addition rate is controlled by a 
pH sensor on the outlet of the process sump tank. The purge stream from 
the recycle water system goes to the Los Alamos liquid wastewater treat
ment system. 

8. Liquid Burner Design 

The details of the two auxiliary fuel burners are given in Section D-
5b(2)(b)4 and Attachment B. A liquid waste burning nozzle and burner 
system is also located in the primary chamber. The burner is a commercial 
high intensity vortex liquid injection-type. The burner, a Trane Thermal 
model LV-2 vortex burner, is mounted on the side of the primary chamber 
firing downward at a 45° angle from horizontal directly into the chamber 
(Figure 2). The unit is equipped with its own natural gas pilot and 
natural gas supply for supplemental heat. Atomization of the liquid feed 
stream is accomplished with either air or steam through an internal mix 
nozzle. Details of the Trane burner are given in Attachment B. 

9. Construction Materials 

The construction materials for the CAI system components are as follows: 

COMPONENT 

Primary chamber, secondary chamber 
and high temperature duct 

CONSTRUCTION MATERIAL 

Carbon steel shell 
Internal mastic membrane 
Internal fiberboard insulation 

(refractory fiber) 
Internal high density refractory 

(40% Al2o3) 



Quench tower, venturi scrubber, 
absorber tower, duct to condenser 

Condenser/demister, duct to HEPA 
filter plenum 

HEPA filter plenum, absorption 
tower 

Induced-draft blower, ductwork 
to blower and from blower to 
vent stack, vent stack 
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FRP shell (ATLAC 382 resin, with 
with 5% antimony oxide fire 
retardant) 

Hastelloy C-276 
Polypropylene 

304L stainless steel shell with 
phenolic resin internal coating 
and Plasite® paint coating 

Carbon steel shell, Plasite® paint 
coating 

Carbon Steel 

10. Location of Temperature, Pressure, and Flow Indicating and Control Devices 
The discussion in this section is based on Figure 4. The numbers given at 
the end of each heading refer to the equipment location in Figure 4. 

a. Primary Chamber and Secondary Combustion Chamber Combustion 
Temperatures (1,2) --The combustion gas temperatures of the primary 
chambers and the secondary combustion chamber are each measured with a 
type S (platinum/10% rhodium) thermocouple. The primary chamber 
thermocouple is located in the hot duct between the primary and 
secondary combustion chambers. The SCC thermocouple is located 
downstream of the sec at the entrance to the high temperature duct. 

b. Waste Liquid Flow (3) Waste liquid flow is measured by a Micro-
Motion®, Model C25, gyroscopic/coriolis mass flowmeter. The Micro
Motion flowmeter provides a measurement of instantaneous mass flowrate 
of the waste liquid being fed to the Trane burner. A detailed 
description of this flowmeter is given in Attachment D. 

c. Solid Waste Flowrate (4) -- Solid waste is typically fed to the CAI in 
preweighed 1 foot X 1 foot X 2 foot cardboard boxes. These boxes are 
than transferred to the side ram feeder, which feeds the main ram 
feeder. The main ram feeder pushes boxes of solid waste into the 
primary chamber on a timed cycle which can be manually or automatically 
overriden when necessary. Each time a box of solid waste is fed to the 
primary chamber, the incinerator operator records the event on a log 
sheet. 

The solid waste feed rate will be monitored, as is presently done, by 
the operator entering on a logsheet the weight and time each box of 
solid waste is fed to the primary chamber. Most of the solid wastes 
fed to the primary chamber are not RCRA hazardous wastes. 

d. Combustion Gas Flowmeter (5) -- The combustion gas flowrate will be 
measured at a location between the ID fan and the stack by a Fluidic's 
HHR flow tube. This combustion gas flowrate will be the combustion gas 
velocity indicator (CGVI) (see Section D-5b(2)(b)7 and Attachment D). 
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e. Research Parameter Measurement -- Because the CAI is used and will be 
used partly as an incineration research system, it is more highly 
instrumented than typical industrial hazardous waste incinerators. The 
CAI has many temperature, pressure, and flow indicating instruments not 
mentioned in this section. These instruments are necessary from the 
research point of view, but are not necessary to meet the requirements 
of the 40 CFR 264 Subpart 0 and 40 CFR 270.62 RCRA incineration and 
trial burn regulations. 

D-5b(2)(c) Sampling, Analysis, and Monitoring Procedures 
The objective of a trial burn test is to obtain process data that will: 

• Permit calculation of Principal Organic Hazardous 
Constituent (POHC) destruction and removal efficiency, 
HCl removal efficiency, and particulate emission 
concentrations 

• Confirm the fate of POHCs treated by the system; that 
is, destroyed by thermal oxidation, and removed by the 
air pollution control system, or emitted in the stack 
gases, ash residues or scrubber water purge stream 

• Document the test process feed and operating conditions 
that will be used in establishing operating permit 
conditions 

The sampling and analysis procedures included in this section are therefore 
selected to determine the physical-chemical characteristics of the incinerator 
feed materials (especially the POHC concentrations), material feed rates, the 
composition and flow rates of the stack gases, and the amounts of POHC 
discharged in the incinerator ash, the stack gases and the quench-scrubber 
purge water. The monitoring procedures are selected to measure concentrations 
of o2 in the combustion gases and CO in stack gases. 

The following sampling and analysis procedures are based on carbon tetra
chloride (CCl4) being used as the POHC. The rationale for selection of CCl4 
as the POHC is presented in Section D-5b(2)(d). 

1. Sampling Locations and Procedures 

The locations where solid, liquid, and gaseous samples are collected from 
the incineration system are shown in Figure 5. All of the materials 
supplied to the incineration and air pollution control processes including 
fuel oil, liquid and solid waste feeds, and makeup water are sampled at 
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locations 1, 2, 3, 4, 6, and 8. Samples of process solids (ash and 
carbon) and liquid (blowdown water) effluents are collected at locations 
5, 13, and 7, respectively. POHC, HCl, and particulate emission samples 
are collected from the stack gases at locations 10 and 11. The 02 concen
tration of the combustion gases is continuously monitored at location 12; 
C02 and CO concentrations are monitored at location 9. 

The sampling equipment and the procedures for collecting samples at each 
location are summarized in Table 2. Sampling frequency and reference 
methods are included in that table. Additional details regarding each 
sampling location are discussed below. 

a. Fuel Oil (1) --A representative sample of fuel oil will be collected 
just before each test sampling run either by taking grab samples from a 
tap in the fuel oil recirculation line, or by using a coliwasa at an 
access port in the top of the tank. This sample will be retained for 
future analysis in case there are problems with analysis of the blended 
liquid sample taken at location 3. 

b. Liquid Waste (2) -- A representative sample will be collected just 
before each test sampling run either by taking grab samples from the 
liquid waste recirculation line or by using a coliwasa at a access port 
in the top of the tank. This sample will also be retained for future 
analysis in case there are problems with analysis of the blended liquid 
sample taken at location 3. 

c. Liquid Waste Blend (3) -- The organic liquid waste will be prepared in 
the liquid waste tank and either fed directly to the incinerator or 
blended with fuel oil in an inline static mixer before being fed to the 
incinerator. A flow diagram of the waste feed system is shown in 
Figure 6. Grab samples will be collected from a sample tap in the feed 
line to the incinerator at the beginning, middle, and end of each 
replicate sampling run and composited. 

d. Solid Waste Blank (4) -- All solids materials will be prepared before 
the trial burn and stored in sealed containers. A scoop will be used 
to collect equal size samples from each bulk solids container before 
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the actual waste feed containers are prepared. The samples will be 

composited to provide a blank of solids matrix material and placed in a 
wide-mouth glass bottle with Teflon-lined lid. 

e. Incinerator Ash (5) -- Small and possibly negligible amounts of ash are 

expected to be accumulated during each test sampling run. The ash drop 
doors will be operated at the end of each test period allowing any 
accumulated ash to fall into the drop-out hopper where it will be 
pneumatically conveyed to the ash collection hopper located above the 

glove box. The sample (if any) will be collected from the double valve 
drop chute inside the glove box. The ash drop doors and the pneumatic 
system will be operated before each test run to remove ash accumulated 
since the previous test. 

f. Makeup Water (6) -- Grab samples will be collected from a supply line 

tap at the beginning and end of each replicate sampling run and 
composited. 

g. Blowdown Water (7) -- Grab samples will be taken from a tap in the 

liquid waste discharge line to the industrial (radioactive) waste 
treatment plant. Before each sampling run, two grab samples will be 

collected 30 minutes apart and composited to provide a blank sample. 
Grab samples will be taken every 60 minutes during each replicate 

sampling run and composited for the run. 

h. Aklaline Solution (8) -- Sample tank contents after preparing new 

batch. 

i. HEPA Plenum Exhaust Gas (9) -- A gas sample is continuously extracted 

for carbon monoxide analysis. (C02 analysis will be used to confirm 
stack gas Orsat analyses). 

j. Stack Gases (10, 11) --Samples of the particulates, acid gases, and 

volatile organics in the offgas will be collected from the exhaust duct 
at locations 10 and 11 shown in Figure 7. The exhaust duct is designed 

for isokinetic sampling. 
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A volatile organic sampling train (VOST, Figure 8) will be used at 
location 10 to collect CCl4 and other volatile organics on sorbent 
resin according to procedures given in Attachment E. The VOST will be 
operated for approximately three hours during each test duplicate 
sampling run. The VOST cartridges will be capped immediately upon 
removal from the train, wrapped in aluminum foil, placed in glass 
tubes, and sealed. 

An EPA Method 5 (M5, Fig. 9) sampling train will be used at location 11 
for collection of particulate and HCl acid gas. The M5 procedures 
include measurement of the stack gas flow rate and temperature 
according to EPA Methods 1 and 2. Approximately every 30 minutes, 
integrated samples will be collected in gas bags from the M5 train 
exhaust for 02 and C02 determinations by an Orsat analyzer according to 
EPA Method 3. The M5 train will be operated for approximately three 
hours to collect approximately 3.5 m3 stack gas during each replicate 
sampling run. 

k. Combustion Gas (12) --A sample will be continuously extracted from the 
hot gas for 02 concentration analysis. 

1. Adsorber Carbon (13) --A thief will be used to take a core sample 
(approximately 1/2-inch diameter X 6 inches long) from the inlet gas 
side of the absorber after each test. The sample will be placed in a 
glass container with a Teflon-lined lid. 

There are three other process wastes that can potentially ~ontain small 
amounts of CCl4 in accumulated solids. These wastes are the offgas 
HEPA filters, the quench recycle liquid filters, and the absorber 
discharge liquid filters. These filters are not included in the 
sampling program for the following reasons: 

• The amount of solids that will be accumulated in the 
filters during a 3-hour run is believed to be insignif
icant because the systems are designed for long term 
(weeks, months) of service before the filters are 
removed for disposal. 
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• The total amount of cc14 retained by the solids during 
a sampling run is believed to be negligible because the 
gas and liquid streams are at elevated temperatures and 
because CC1 4 has low solubility in water. At the 
proposed process conditions, residual CCl4, if any, 
will tend to remain in the gas streams rather than be 
retained in the liquids or the small amount of accumu
lated solids. 

• The filter media will probably contain radioactive 
particulates, complicating cartridge removal, recovery 
of accumulated solids, extraction and analysis of 
cc14 . Removal of the air and liquid filter cartridges 
after each of the twelve sampling runs would cause 
extension of the test schedule and significantly 
increase trial burn costs. 

All sample containers and organic sorbent traps for the above sampling 
program will be prepared by the laboratory having primary responsibility 
for analyzing all samples. At the test site a sample manager will be 
responsible for distributing sample containers and traps, monitoring 
sample collection, taking custody of samples from the sampling team, and 
preserving the samples. The sample manager will be responsible for 
shipping and for transferring sample custody to analysis coordinators in 
the primary and reference laboratories. 

2. Sample Recovery Procedures 

The laboratory analysis coordinators will inspect the samples as received 
and accept custody. Sample aliquots will be taken for the required 
analyses. Surrogate and/or reference compounds will be added to these 
samples before any preparation steps. The specific compounds and the 
amounts to be added will be as called for in the analytical procedures. 
Typically, the spike amounts will be near the analysis detection level. 
The laboratories will be responsible for implementing their own instrument 
calibration and QA/QC procedures. 

The procedures for recovering compounds from the major sample groups are 
briefly summarized below. 

Organic Liquids -- This group includes the fuel oil and the liquid waste 
blend samples. The fuel oil and liquid waste samples will be shaken to 
minimize stratification before removing aliquots for specific analyses. 
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For organic analyses, small aliquots will be diluted in hexane for direct 

analysis or processed through cleanup, as required by the analytical 
procedures identified in the next section. 

Solids -- This group includes solid waste blanks, incinerator ash, and 

adsorber carbon. The samples will be dispersed in methanol or polyethyl
ene glycol for analysis using purge and trap procedures (Attachment E). 

Aqueous -- This sample group includes makeup water, blowdown water, alka
line solution and VOST condensate. Sample recovery procedures are not 
required for these samples because they will be direct injected according 

to procedures referenced in the next section for volatile organic 
analysis. 

Sorbent Resins -- This sample group will include the VOST resin cartridges 
(Tenax® and Tenax-charcoal). Each pair of VOST resin cartridges will be 
thermally desorbed to an analytical trap according to the protocol 

detailed in EPA-600/8-84-007. 

M5 Train Components -- The samples will be recovered from the M5 train as 
follows: 

• Particulate filter -- Will be removed from holder, 
placed in a glass petri dish, wrapped in aluminum foil, 
placed in a plastic bag and sealed. 

• Probe rinse -- The nozzle, probe, and front half of the 
filter holder and any connecting glassware will be 
brushed and rinsed with acetone followed by a rinse 
with hexane. The rinses will be placed in glass jars 
with Teflon-lined lids. 

• Impinger water -- The contents of the impingers will be 
volumetrically measured and placed in a glass sample 
bottle with a Teflon-lined lid. The impingers will be 
rinsed with distilled water and the rinse added to the 
sample. 

• Silica gel -- The cartridge will be returned to its 
original container and sealed. 



28 

Table 3. Analyses Planned for Trial Burn Samples 

Samp 1 e Name Ana 1 yses 

Fuel oil 
Raw liquid waste 
Liquid waste blend 

Incinerator ash 
Makeup water 
B 1 owdown water 
Alkaline feed 
Adsorber carbon 
Stack gas VOST 
Stack gas MS 
Combustion gas monitor 
Absorber gas monitor 

Fuel oil 

Solids feed blank 

Incinerator ash 
Makeup water 
B 1 owdovm water 
A 1 k a 1 i n e feed 
Adsorber carbon 
Stack gas VOST 

Stack gas ~s 
Combustion gas monitor 
Absorber gas monitor 

Tests 1 and 2 (Liquids) 

(Archive)a 
(Archive )a 
Density, heat content, ash content, elemental 

(C,H,N,O,S, organic Cl), matrix constituents, CCl4 (Archive)b 
CCl4 
CCl4, pH, total chlorides 
CCl4 
CCl4 
CCl 4 
Particulates, moisture, HCl, Oz, and COz 
02 
CO and C02 

Tests 3 and 4 (Solids) 

Density, heat contnt, ash content, elemental 
(C,H,N,O,S, organic Cl ), CCl4 

Density, heat content, ~sh content, elemental 
(C,H,N,O,S, organic Cl), moisture, CCl4 

(Archive )b 
CCl4 
CCl4, pH, total chlorides 
CCl4 
cc 14 
CCl4 

Test s 3 and 4 ( s o 1 i d s l ( Con t i n u ed ) 

Particulate, moisture, HCl, 02, and C02 
02 
CO and C02 

aRetain for same analysis as liquid waste blend if needed. 
bRetain for CCl4 analysis if needed. 
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3. Analytical Procedures 

The analyses planned for each trial burn sample are listed in Table 3. 
The procedures and reference methods for these analyses are summarized in 
Table 4. The standard methods referenced for heat content, ash content, 
elemental composition, organic chlorine, and stack gas 02 , co2 , and 
particulates are self-explanatory. Analysis of samples for cc14 will be 
by the methods referenced in EPA-600/8-84-002. These methods involve the 
use of standard purge-and-trap, gas chromatography (GC/MS) techniques for 
identification and quantification of volatile organics. Copies of refer
enced procedures are included as Attachment E. 

4. Monitoring 

Monitoring for CO will be done during the trial burn tests using a 
Foxboro-Wilks Miran II Infrared analyzer [See Section D-5b(2)(b)7]. 

D-5b(2)(d) Detailed Trial Burn Protocol 

1. Waste Characterization 

The CAl will be used to incinerate the Los Alamos laboratory waste. The 
laboratory wastes are a mixture of liquid and solid hazardous wastes 
composed of various organic solvents and liquids as well as chemically 
contaminated paper, wood, and plastics. The liquids are basically small 
quantity lab chemicals which will be transferred from lab size containers 
into larger containers and stored until ready to be incinerated. Labora
tory liquids can contain either ignitable or U or P listed wastes 
containing Appendix VIII constituents. 

Because the laboratory liquid wastes include numerous small bottles which 
are generated in a random fashion it is impossible to identify and 
quantify the Appendix VIII constituents by a sampling program. The POHC 
has therefore been selected based on an approach suggested by the EPA and 
discussed in the next section. 

2. POHC Selection Rationale 

In selecting the principal organic hazardous constituent (POHC) to be used 
in the CAl solids and liquids trial burn, several criteria were considered 
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important for various reasons. Trade-offs or constraints imposed by these 
criteria were carefully evaluated in selecting the compound. 

Thermal stability of organic compounds must be considered in examining the 
behavior of organic compounds in a combustion unit. EPA's approach to 
trial burns is to specify POHCs of high thermal stability so that results 
can be extrapolated to compounds of similar or lower thermal stability. 
According to the EPA's Guidance Manual for Hazardous Waste Incinerator 
Permits, heat of combustion is the EPA's preferred indicator of thermal 
stability. 1 Accordingly, compounds with low heats of combustion (6Hc) 
were given priority consideration in the POHC selection process. Since it 
is important to obtain as flexible a permit as possible, artificial wastes 
containing carbon tetrachloride (CC14 ) are proposed as the POHC during the 
trial burn. This option is suggested in the March 1983 draft of the EPA's 
Guidance Manual for Hazardous Waste Incinerator Permits. The Guidance 
Manual makes the following statement relative to the use of artificial 
wastes2 : 

''Using an artificial waste feed has the advantage of 
simplifying the analytical procedures because interference 
by organics other than the POHCs is greatly reduced. This 
approach also allows the applicant to create waste feed 
that is very difficult to burn. A successful trial burn 
conducted with such a waste feed results in permit condi
tions allowing the operator to accept a wide variety of 
wastes for treatment, perhaps eliminating any future need 
for permit modifications and additional trial burns." 

Carbon tetrachloride has a very high rank (fourth highest) on the EPA's 
ranking list of the incinerability of organic hazardous constituents on 
the basis of heats of combustion. Carbon tetrachloride has also been 
shown by the University of Dayton Research Institute to have a very high 
vapor phase thermal oxidation stability3. Therefore, cc14 is proposed for 
use as the POHC in both the solids and liquid trial burns. 

Spiking the waste with CCl4 will also provide a source of organic chlorine 
which will give maximum permit flexibility relative to the HCl performance 
standard. Los Alamos therefore recommends that CCl4 be designated as the 
trial burn POHC. 
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The approximate composition and analytical parameters of the trial burn 
liquid and solid wastes are given in Tables 5 and 6. The values in Tables 

5 and 6 are estimates. 

3. Trial Burn Protocol and Operating Conditions 

The trial burn will consist of four tests. Each trial burn will include 
triplicate sampling runs. A total of 12 sampling runs will be done. 
Table 7 presents the test protocol and schedule for each of these trial 
burn tests and 12 runs. 

4. Waste Constituents 

a. Liquid Wastes -- Trial burn tests 1 and 2 will involve the incineration 
of a liquid blend of fuel oil and carbon t~trachloride (CC14) as a 

suggested POHC in the primary chamber waste burner. The liquid blend 
will also be spiked with an ash surrogate which will generate particu

late during incineration. The liquid waste will be spiked with an ash 
surrogate in order to obtain a more flexible RCRA liquid incineration 
permit relative to waste ash content. [See D-5b(2)(d) 8.] The 
viscosity of the liquid blend will be dependent on the characteristics 

of the blend of #2 fuel oil, CCL4, and the ash surrogate. The ash 
surrogate may increase the viscosity of the blend substantially. Los 

Alamos will not burn material with a viscosity greater than 500 SSU at 
in injection temperature in order to ensure proper atomization. The 

approximate characteristics of the liquid waste blend are summarized in 
Table 5. The trial burn operating conditions are summarized in 

Table 8. 

b. Solids Wastes -- Trial burn tests 3 and 4 will involve the incineration 
of sawdust and CC14. The CC14 was selected as a suggested POHC for the 
solids trial burn tests because of its commercial availability and high 
ranking on the E?A's heat of combustion hierachy. Because of CC1 4 's 

high volatility, however, the CCl4 will be fed to the incinerator in 
sealed containers. The sealed containers of cc14 and the sawdust will 

be placed in 1 foot X 1 foot X 2 foot cardboard boxes, weighed, and fed 



34 

Table 5. Approximate Estimated Composition of Trial Burn Waste Liquida 

Composition 
Carbon tetrachloride 

Fuel oil 

Heat value 

Organic chlorine content 

Ash content 

Viscosity 

Wt% 

60-65 

35-40 

55-60 

zb 

< 500 ssuc 

-7,000 Btu/lb 

aThis is the CC1 4 spiked waste liquid which will be incinerated during the trial burn. 

bAn ash-producing material, aluminum stearate or other organometallic compound, will be added to the liquid waste blend as an ash surrogate. 

CAt injection temperature. 
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Table 6. Approximate Estimated Composition of Trial Burn 
Solid Waste 

Composition 

Carbon tetrachloride 

Sawdust 

Organic chlorine content 

Wt~ 

20-25 

75-80 

20-25 



Trial 
Burn Run 
Test No. 

1 

2 

j 

4 

1 - 1 

1 - 2 

l - 3 

2 - l 

2 - 2 

2 - 3 

3 - l 

3 - 2 

3 - 3 

4 - 1 

4 - 2 

4 - j 

Samp 11 nga 
Run 

Ourat ion(hr) 

5 - 6 

~ - 6 

~ - 6 

5 - 6 

5 - 6 

~ - 6 

5 - 6 

5 - 6 

5 - 6 

5 - 6 

5 - 6 

5 - 6 

Table 7. Test Protocol and Schedule 

Waste feeds/POitCs Tria 1 Burn 1~~~~ 

t iquidb Sol ide Naturald 
Waste Waste Gas --------------------------

CCI 4 
CC1 4 
CC1 4 
CC1 4 
CCl 4 

CC1 4 

CC1
4 

CC1 4 
CC1 4 

CC1 4 

CC1 4 
CC1 4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

________ Stac~-l~~~ l!l9____ _______ _ 
ORE Particulate UCl -----------~-

;( 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

--------

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

alncludes incinerator equ11ibration time and equipment change-over time between runs. 
boJend of fuel oil and CCl4. 
csawdust and CCl4. 
dAs required to maintain primary and SCC temperatures. 

w 
Cl\ 



Table 3. Trial Burn Operating Cond1tionsa 

Tri.1l Waste feed Rates Ueat 
Burn Physical Solid --Ciquid Value liCl Temperatures~~ Test forms llt~/h_r L _ _l! b/hr) (Blu/lb) l H~Lh_rl_ Primary S C 

1 liquid 250-300 '\, 7 ,000 150-185 1,600 1,800 
2 liquid 250-300 '\, 7 ,000 150-185 1,600 2,000 
3 Solid 250-300 - 60-75 1,600 1,800 

4 Solid 250-300 - 60-75 1,600 2,000 ------------:--

aThe Viilues given 1n this table are estimates which may vary during actual operation. 

w 
........ 
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to the incinerator by a ram feed or on a timed cycle. This is the 
present procedure for feeding most solid wastes to the CAI C [see 
Section D-5b(2)(b)10C]. The approximate composition of the solid waste 
in shown in Table 6. The trial burn operating conditions are shown in 
Table 8. The cc14 in plastic bottles simulates a lab solid waste which 
contains CCl4 in a plastic bottle. 

5. Combustion Temperature Ranges 
The combustion temperatures for the tests will be 1600°F for the primary, 
and 1800 and 2000°F for the SCC as indicated in Table 8. Combustion 
temperatures are normally controlled to within 50°F. It is expected that 
this range will prevail for the trial burn. 

6. Waste Feed Rates 
The waste feed rates for trial burn test runs 1 through 4 are summarized 
in Table 8. 

7. Combustion Gas Velocity 
The measured indicator of combustion gas velocity during the trial burn 
will be the combustion gas flow through the Fluidics HHR flowmeter [See 
Section D-5b(2)(b)7C]. 

8. Waste Feed Ash Content 

In order to obtain permit flexibility relative to the waste liquid ash 
content, an ash-producing material, aluminum stearate or other organo
metallic compound, will be added to the waste liquid before it is fed to 
the incinerator. 

9. Auxiliary Fuel 

Natural gas will be used as an auxiliary fuel as required to maintain 
temperatures, in both the primary and secondary combustion chambers. 

10. Scrubber Water 

Recycle water sumps will be sampled after each sampling test and will be 
flushed clean within practical limits before the next sampling test. 
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D-5b(2)(e) Trial Burn Schedule 

1. Schedule 

The trial burn is planned to begin within 6 months of the time that Los 
Alamos receives EPA approval for the Part B Permit application. The 
schedule for the test is shown in Table 9. 

2. Duration of Each Trial Burn Test 

Four trial burn tests are planned, each consisting of three replicate 
sampling runs. Each sampling run will last about 3 hours for a total of 9 
hours per trial burn test. The incinerator will be fed test wastes for 2 
to 3 hours before each sampling run for a total of 5 to 6 hours per 
test. This will establish steady operating at process test conditions. 
Sampling will be done 24 hours per day using two sampling shifts. 
Assuming minimal interruption of incinerator operation, the incinerator is 
therefore expected to operate on test waste feeds for 24 hours per day for 
about 3 days. 

3. Quantity of Waste to Be Burned 

Test waste liquids and test waste solids will each be fed to the inciner
ator for an estimated 30 to 36 hours. Allowing a 25 percent safety factor 
the consumption of test wastes is expected to be about 1,250 gallons of 
waste liquid and 13,500 pounds of waste solids. The CAI will be operat
ing on normal wastes under interim status prior to and following the 
tests. It is expected that the unit will be equilibrated at test con
ditions with normal waste or auxiliary fuel and switched to the test waste 
two to three hours before the start of each sampling run. A surplus of 
test waste will be prepared in case operational problems require a longer 
testing period. Unused waste will be incinerated at the conclusion of the 
tests. The amount of POHC (CCl4) present in the liquid and solid wastes 
is expected to be about 12,150 pounds. 



Test 

1 

2 

3 

4 
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Table 9.. Test Schedule 

Samp I i n9a 
Run No. 

1-1 

1-2 

1-3 

2-1 

2-2 

2-3 

3-1 

3-2 

3-3 

4-1 

4-2 

4-3 

Day 

1 

1 

l 

1 

2 

2 

2 

2 

3 

3 

3 

.., 
J 

aEach sampling run will be about 3 hrs long, preceded by 
a 2 to 3 hr equi 1 ibrat1on per1od and equipment change
over period. 
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D-5b(2)(f) Trial Burn Permit Objectives 

If the RCRA DRE, particulate, and HCl performance standards (40 CFR 264.343) 
are achieved during the trial burn as outlined in Table 8, the RCRA 
incineration operating permit should allow the Controlled Air Incineration 
System to be used to incinerate RCRA hazardous solid and liquid wastes at the 
rates and conditions discussed in this section [D-5b(2)(f)]. 

The expected RCRA incineration permit conditions discussed in this section are 
based on the March 1983 "Guidance Manual for Hazardous Waste Incinerator 
Permits," prepared by the U.S. EPA's Office of Solid Waste. 

The expected RCRA permit conditions are discussed in the following pages and 
summarized in Table 10. 

1. Anticipated RCRA Permit Conditions for Solid Wastes 
The following expected permit conditions will be based on waste 
characteristics: 

a. Appendix VIII Constituents -- Since the solids in trial burn tests 3 
and 4 will contain cc14 , the system permit should allow the incinera
tion of wastes containing CCl4 and any other Appendix VIII Constituent 
lower on the EPA's Ranking of Incinerability List. Only three Appendix 
VIII Constituents at levels above 1000 ppm would not be allowed: 
CFC13, CHBr3 , and CF2Cl2 . 

b. Minimum Heat Value -- There should be no permit requirement that 
specifies a maximum or minimum solids, sludge or slurry heat value. 
The minimum heat value concept, while relevant to organic liquid, is 
not relevant to low heat value solids such as contaminated soils. To 
quote the March 1983 Guidance Manual: 

"However, in the case of solids fed to rotary kilns, 
hearths and other solids handling incineration equipment, 
a different approach to specifying a heating value for 
waste is needed. Many solid wastes, by their very nature, 
are subject to wide variations in heating value, and 
rotary kiln, hearth, and similar incinerator designs 
attempt to deal with this problem. Such designs provide 



lable 10. Summary of Expected Permit Conditions 

_fy~--~CR_A_ !J~rmiJ: 
Content/P!l_y~_i~~_L_form ____ ~oJ i~-- ___ t iquid _______ _ --- Con1uents 

POHCs 

Trial burn tests 

Appendix VIII constituents 

Minimum Btu/lb 

Max. organic chlor1ne 
(lb/hr) 

Maximum ash content (wtl) 

Temperature 
Primary (oF) 
sec (°F) 

Max1mum pnmary chamber 
thermal duty 
(MM l.itu/hr) 

Maximum primary chamber 
natura 1 gas 
(MM 8ttJ/hr) 

Water injection rate 

liquid feed rate 

Solid waste feed rate 

CC1 4 

3-4 

CCI
4 

NPC 

Iooa 

NPC 

CC1 4 
1-2 

CC1 4 

7000 

100 

~ 

1~50-1600 1550-1600 
1750-1800 1750-1800 

2 2 

NPC NPC 

NPC NPC 

NPC NPC 

NPC NPC 

NPC;;;; Not permit condition 

lotal for liquid/solid and 
aqueous wastes 

Total ash for liquid and 
aqueous 

a_ All numerical values are estimates which will be finalized by the trial burn results. 

+=' 
N 
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for the volatiles in the solids to be vaporized and 
subsequently destroyed in an afterburner or secondary 
combustion chamber. Thus in specifying heating values for 
solid waste feeds, a lower heating value limit may not be 
required if the incinerator is equipped and operated to 
maintain sufficient temperature by addition of liquid 
waste or auxiliary fuel." 

Since the CAI has auxiliary fuel firing capability in both the primary 
and SCC chambers, the CAI should not have a heat value permit condition 
for solids incineration. 

c. Maximum Organic Chlorine Content of Waste -- The maximum permitted 
pounds per hour of waste organic chlorine should be based on the trial 
burn results. If the CAl's air pollution control system for exam~le 
removes 185 pounds of HCl per hour, then the permit condition should 
allow the CAI to incinerate up to 180 pounds of organic chlorine per 
hour in the combined liquid and solid waste feeds. Since the source of 
the HCl is irrelevant to the performance of the air pollution control 
equipment, the permit should allow 180 pounds of organic chlorine per 
hour to be incinerated either as all liquid or solid or any combination 
of liquid and so~id. 

d. Maximum Ash Content of Waste -- There should be no solids ash content 
permit condition for the CAI. Particulate emissions will be measured 
during both solids trial burn tests. If the particulate emissions are 
at or below RCRA regulations, this testing should be considered as an 
acceptable particulate test for all solid wastes and sludges. When 
considering particulate emissions, it should be realized that for the 
CAI, the ash content of the liquid wastes is more important to particu
late generation and emissions than is the ash content of the solid 
wastes being incinerated. 

e. Physical Form -- The physical form given in the RCRA solid hazardous 
waste permit should specify solids, sludges, and slurries. 

f. Incinerator Operating Permit Conditions --The following permit 
conditions are anticipated to be based on the incinerator operating 
conditions during the trial burn tests: 
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• Temperature - Table 8 summarizes the temperature 
conditions for the solids trial burn tests. 

• Maximum Thermal Duty - A maximum primary chamber 
thermal duty permit condition based on the trial burn 
results is desirable so that the permit will allow the 
incineration of any combination of aqueous, liquid, and 
solid/sludge wastes with a total thermal duty equal to 
the maximum permitted duty. The March 1983 version of 
the Guidance Manual covers this situation in Section 5, 
Example 2. On page 5-10, the Guidance Manual discusses 
a case in which 1MM Btu/hr of solid wastes and 1.2 MM 
Btu/hr of liquid wastes are successfully incinerated. 
The Guidance Manual then goes on to state that 
hazardous wastes containing more readily incinerated 
Appendix VIII Constituents than those tested may be fed 
in greater amounts, provided that the total thermal 
input is less than 2.2 MM Btu/hr and the other permit 
restrictions on waste composition are satisfied. Since 
no waste will be fired in the secondary combustion 
chamber (SCC), the maximum thermal duty should only 
apply to the primary chamber. 

• Natural Gas Feed Rate - During the incineration of 
solid wastes, the only permit limit on natural gas feed 
rate should be the maximum thermal duty. Natural gas 
feed rate can vary from near zero up to the maximum 
permitted thermal duty. When incinerating solids, the 
rate of liquid fuel or liquid waste fired in the 
primary chamber is not the important criterion. What 
is important is the outlet temperature of the primary 
chamber combustion gas, which is controlled by a permit 
condition at a minimum level. This situation is 
covered on page 4-6 of the March 1983 Guidance 
Manual. The Manual states that the net effect of 
specifying the total thermal input is to permit the 
substitution of easily incinerated waste (higher waste 
heat value) for auxiliary fuel when specified operating 
conditions, such as combustion zone temperature and air 
feed rate, are maintained. 

• Liquid Waste Feed Rate - As previously stated for the 
natural gas feed rate, the Guidance Manual states on 
page 4-6 that more easily incinerated wastes (consti
tuents lower than cc14 and waste heat values greater 
than 7000 Btu/lb) can be permitted at rates up to the 
maximum permitted thermal duty of the primary chamber. 

• Solid Waste Feed Rate - The only permit conditions 
related to the solid waste feed rate should be the 
maximum allowable primary chamber thermal duty and the 
primary chamber and SCC temperatures. As long as these 
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permit conditions are met, organic solid wastes should 
be destroyed at the DRE levels specified in the RCRA 
regulations. 

g. Other Permit Conditions -- Other expected permit conditions such as 
stack carbon monoxide concentration and combustion gas velocity 
indicator are not discussed in this section. These conditions will be 
established when the results of the trial burn tests are evaluated. 

2. Anticipated RCRA Permit Conditions for Liquid Wastes 
The following anticipated permit conditions will be based on waste 
characteristics: 

a. Appendix VIII Constituents -- Since the liquid waste trial burn tests 1 

and 2 will contain cc14 , the incineration system should be permitted to 
incinerate cc14 and all other Appendix VIII Constituents lower on the 
EPA's Ranking of Incinerability List. Only three Appendix VIII 
Constituents at levels above 1000 ppm would not be allowed: CFC1 3 , 
CHBr3 , and CF2c12 . 

b. Minimum Heat Value -- A minimum heat value of about 7000 Btu/lb (see 
Table 10) for the liquid waste mixture is an anticipated permit 
condition. 

c. Maximum Organic Chlorine Content of Waste -- The maximum permitted 
pounds/hour of waste organic chlorine should be based on the trial burn 
results. If the CAI's air pollution control system removes 185 pounds 
of HCl per hour, then the permit condition should allow the CAI to 
incinerate up to 180 pounds of organic chlorine per hour in the 
combined liquid and solid waste feeds. Since the source of the HCl is 
irrelevant to the performance of the air pollution control equipment, 
the permit should allow 180 pounds of organic chlorine per hour to be 
incinerated in either all liquid wastes or all solid wastes or any 
combination of liquid and solid wastes. 
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d. Maximum Ash Content of Waste -- The maximum permitted liquid waste ash 

content should be based on the ash content of the liquid wastes 
incinerated during trial burn tests 1 and 2. 

e. Physical Form -- The physical form specified in the RCRA liquid 

hazardous waste permit should be liquid organic and aqueous wastes. 

f. Incinerator Operating Permit Conditions -- The following anticipated 
permit conditions are based on the proposed incinerator operating 

conditions during the liquid trial burn tests: 

• Temperature - Table 8 summarizes the temperature 
conditions for each liquid trial burn test. 

• Maximum Thermal Duty - Los Alamos expects to obtain a 
maximum thermal duty permit condition based on the 
trial burn results that allows the incineration of any 
combination of liquid, aqueous, and solid/sludge wastes 
with a total thermal duty equal to the maximum 
permitted duty (see previous discussion on maximum 
thermal duty). 

• Water Feed Rate - There should be no special permit 
restriction on the feeding of contaminated or non
contaminated water into the primary chamber. The 
previously quoted statement from page 4-6 of the 
Guidance Manual covers water injection. The statement 
" ... specified operating conditions, such as combus
tion zone temperature and air feed rate, are main
tained.'' indicates that as long as the total thermal 
duty and CAI combustion zone temperature are main
tained, the water feed rate is irrelevant. When too 
much water is injected, it will be impossible, for 
example, to maintain combustion temperature at a 
specified thermal duty. 

Relative to the destruction of hazardous constituents 
in contaminated water, volatilization of cc1 4 from the 
solid waste in the primary chamber and volatilization 
of CCl4 from a contaminated water are essentially 
equivalent processes. The cc14 that is volatilized 
from solid wastes or injected water would be subjected 
to essentially the same combustion temperature, gas 
mixing, and residence time in the SCC. Since CCl4 
volatilized from both matrices will be subjected to the 
same sec combustion conditions, both the RCRA solid and 
RCRA liquid permits should allow the incineration of 
contaminated water that is injected into the primary 
chamber. Permit justification will be the successful 
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demonstration of the flameless oxidation of cc14 in the 
solids trial burn tests 3 and 4. Contaminated water 
means a liquid containing no less than 90 weight 
percent of water in which the organic contaminant, if 
any, is CCl~ or falls below CCl4 on the RCRA Ranking of 
Incinerabil1ty List. 

• Natural Gas Feed Rate - During the incineration of 
liquid wastes, the only limit on natural gas feed rate 
should be the maximum thermal duty. Natural gas feed 
rate can range from zero to the maximum permitted 
thermal duty. 

• Liquid Waste Feed Rate - As previously stated for the 
natural gas feed rate, the Guidance Manual states on 
page 4-6 that more easily incinerated wastes (consti
tuents lower than cc14 and waste heat values greater 
than 7000 Btu/lb) can be permitted at rates up to the 
maximum permitted thermal duty of the primary chamber. 

g. Other Permit Conditions -- Other expected permit conditions such as 
stack carbon monoxide concentration and combustion gas velocity 
indicator are not discussed in this section. These will be established 
when the results of the trial burn tests are evaluated. 

D-5b(2)(g) Description and Planned Operating Conditions for the Emissions 
Control Equipment 

The emissions control equipment is described in Section D-5b(2)(b)7. The 
operating condition ranges for normal operation and the trial burn are sum
marized in Table 11. During operation the system water flow rates and 
pressure drops typically fluctuate over a normal range, and these fluctuations 
are also expected to occur during the trial burn. 

J-5b(2)(h) Shutdown Procedures 

Procedures for shutting down the waste feed are described in Section D-
5b(2)(b)(6). 

These procedures will be in effect during trial burn tests 1 through 4 while 
feeding the waste liquid and solids. 

D-5b(2)(i) Site Clean-Up 
After the trial burn program is completed, all residual wastes or POHC that 
remain will be destroyed. Assuming that incineration operations went smoothly 
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based on on-site observations, and that preliminary analytical results are 
positive (e.g., as indicated by low CO values), Los Alamos will destroy any 
trial burn residual wastes in the CAI system. The unit will be operated at a 
primary temperature of 1600°F and a SCC of 1800°F during the incineration of 
any residual wastes. 

D-5b(2)(j) Quality Assurance Plan 
The Quality Assurance Project Plan is given in Attachment A. 

D-5c Data in Lieu of Trial Burn 
Los Alamos seeks an operating permit by way of an additional trial burn of a 
principal organic hazardous constituent with a high degree of difficulty of 
incineration, and will not submit results of earlier successful trial burns of 
hazardous wastes as justification for the permit. 

D-5d Post Trial Burn Operation 
The interim period between completion of the trial burn and receipt of final 
approval from EPA for full operating authority could be several months. 
During this time, Los Alamos intends to continue operating the incineration 
system on a full-time basis, operating under all state and federal require
ments as per 40 CFR 265. All appropriate operating records will be maintained 
for documentation of operating conditions during this interim period. 

D-5e Incinerator Inspection 
The incinerator will be visually inspected daily during operation for fugitive 
emissions, leaks, and associated equipment, spills, and signs of tampering, as 
per 40 CFR 264.347(b). 

D-5f Emergency Waste Feed Cut-Off Testing 
During permitted operation the emergency waste feed cut-off system and 
associated alarms as described in D-5b(2)(b)6 will be tested, as per 40 CFR 
264.347(c) on a monthly basis during periods of operation in order not to 
unduly restrict or upset operations. If the CAI is not routinely operating, 
the emergency waste feed cut-off system will be tested before start-up of the 
CAI, but not necessarily on a monthly basis. 
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Table ll. P1anned Operating Conditions for the 
Emissions Control System During the 

Tria 1 Burn 

Equipment ~p Range (in. w .c.) 

Quench chamber 0-2 

Venturi 40-70 

Packed bed 1-8 
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D-5g Record Keeping 

A written operating log will be kept at the CAI facility as per Appendix I of 
40 CFR Part 264 and 40 CFR 264.73(b). 
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Appendix J. Section D-5h: 

PERFORMANCE TEST DETERMINATION 

Note: 
For a more detailed discussion of the trial burn results, 
see "RCRA Trial Burn Final Report for the Los Alamos 
Controlled Air Incinerator," Volumes I and II, submitted to 
the State of New Mexico Environmental Improvement Division, 
Santa Fe, New Mexico, March, 1987. 

1.0 RESULTS 

The trial burn was comprised of four test conditions, two of 
liquid feed and two of solid feed, during which the primary 
variable was combustion chamber temperature. During 
conditions 1 and 2 (liquid feed), a total of 1269 lb of cc14 and 558 lb of TCE were fed to the incinerator. Total cc14 and TCE fed to the incinerator during conditions 3 and 4 
(solid feed) was 964 lb and 442 lb, respectively. For the 
whole of the trial burn, a total of 2233 pounds of cc14 and 
1000 pounds of TCE was fed to the incinerator. 

Principal Organic Hazardous Constituents 

The test conditions and results of analysis for the 
destruction and removal efficiency of the principal organic 
hazardous constituents in the incinerator feed are presented 
in Tables 1 through 4. 

Particulate Emissions 

The test conditions and results of analysis for particulate 
emissions are presented in Tables 5 through 8. 

Carbon Monoxide and Chloride Emissions 

The test conditions and results of analysis for carbon 
monoxide and chloride emissions are presented along with the 
particulate emissions results in Tables 5 through a. 
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TABLE lA 
summary of Results 

Principle Organic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Organic Sampling Train) 

September 4, 1986 

Run No. 
start Time (Approx.) 

Organic Feed Rate 
cc1 4 , (lbmjhr) 
TCE, ( lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o 2 , (Volume %) 
co2 , (Volume %) 
Density, (lbmjft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbm/hr 

Organic 
CC14 , 
CC1 4 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
( lbmjhr) 
(ppbv) 
(lbmjhr) 

Condition 1 

1-1 
1:10pm 

65.91 
28.50 

209 
35.20 
9.2 
8.6 
0.0407 
73.60 

1475 
586 

3604 

1>1.88 
1>2.64E-5 

1*** 
1*** 

Destruction & Removal Efficiency 

1-2 
2:00pm 

74.80 
32.34 

209 
35.20 
9.2 
8.6 
0.0407 
73.60 

1475 
586 

3604 

65.09 
9.14E-4 
1. 81 
2.17E-5 

1-3 
2:43pm 

74.80 
32.34 

209 
35.20 
9.2 
8.6 
0.0407 
73.60 

1475 
586 

3604 

56.14 
7.88E-4 

<0.129 
<1.54E-6 

cc1 4 , (%) 1*** 
TCE, (%) 1*** 

99.99878 99.99895 
99"99993 >99.99999 

1 Analytical detector quenched
results possibly underestimated. 
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TABLE lB 
summary of Results 

Principle Orqanic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Orqanic Samplinq Train) 

September 4, 1986 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc14 , ( lbm/hr) 
TCE, ( lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o2 , (Volume %) 
co2 , (Volume %) 
Density, (lbm/ft3) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbmjhr 

Organic 
CC14 , 
CC14 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
( lbm/hr) 
(ppbv) 
(lbm/hr) 

Condition 1 

1-4 
3:25pm 

76.39 
33.04 

209 
35.20 
9.2 
8.6 
0.0407 
73.60 

1475 
586 

3604 

1>59.18 
1>8.30E-4 

1*** 
1*** 

Destruction & Removal Efficiency 
CC1 4 , (%) 1*** 
TCE, ( %) 1*** 

1 Analytical detector quenched
results possibly underestimated. 

1-5 
6:54pm 

76.92 
33.30 

213 
36.52 
9.2 
8.6 
0.0401 
73.60 

1521 
585 

3654 

1>52.57 
1>7.37E-4 
1*** 
1*** 

1-6 
7:38pm 

76.92 
33.30 

213 
36.52 
9.2 
8.6 
0.0401 
73.60 

1521 
585 

3654 

52.43 
7.35E-4 
1.588 
1. 90E-5 

99.99904 
99.99994 
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TABLE 2A 
summary of Results 

Principle Organic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Organic Sampling Train) 

September 5, 1986 
Condition 2 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc14 , ( lbm/hr) 
TCE, ( lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o2 , (Volume %) 
co2 , (Volume %) 
Density, (lbmjft3) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbm/hr 

Organic 
CC14 , 
CC1 4 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
(lbm/hr) 
(ppbv) 
(lbm/hr) 

Destruction & Removal Efficiency 

2-1 
9:50am 

78.63 
33.17 

216 
32.45 
10.4 
8.0 
0.0405 

.·93.34 

1351 
550 

3283 

0.62 
8.16E-6 

<0.115 
<1. 30E-6 

CC1 4 , (%) 99.99999 
TCE, (%) >99.99999 

1 Analytical detector quenched-
2 Sample broken by analytical laboratory

results possibly underestimated. 

2-2 
10:44am 

78.63 
33.17 

216 
32.45 
10.4 
8.0 
0.0405 
93.34 

1351 
550 

3283 

1*** 
1*** 
1*** 
1*** 

2-3 
12:16pm 

77.84 
32.78 

226 
31.96 
10.4 
8.0 
0.0400 
93.34 

1356 
548 

3255 

2*** 
2*** 2>0.155 2>1.29E-6 
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TABLE 2B 
summary of Results 

Principle Organic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Organic Sampling Train) 

September 5, 1986 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc1 4 , (lbm/hr) 
TCE, ( lbm/hr) 

Gas conditions 
Temperature, (°F) 
Moisture, (Volume %) 
0 , (Volume %) 
c62 , (Volume %) 
Density, (lbm/ft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbm/hr 

Organic 
CC1 4 , 
CC1 4 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
(lbm/hr) 
(ppbv) 
(lbm/hr) 

Condition 2 

2-4 
1:02pm 

77.84 
32.78 

226 
31.96 
10.4 
8.0 
0.0400 
93.34 

1356 
548 

3255 

11.98 
1. 57E-4 
1.93 
2.17E-5 

Destruction & Removal Efficiency 

2-5 
2:48pm 

78.37 
33.04 

229 
31.99 
10.4 
8.0 
0.0398 
93.34 

1345 
541 

3214 

44.99 
5.83E-4 
1.32 
1. 46E-5 

2-6 
3:27pm 

78.37 
33.04 

229 
31.99 
10.4 
8.0 
0.0398 
93.34 

1345 
541 

3214 

62.91 
8.15E-4 
1.43 
1.58E-5 

CC1 4 , (%) 99.99979 99.99925 99.99896 
TCE, (%) 99.99993 99.99996 99.99996 
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TABLE 3A 
summary of Results 

Principle Organic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Organic Sampling Train) 

September 6, 1986 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc14 , ( lbmjhr) 
TCE , ( lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o2 , (Volume %) 
co2 , (Volume %) 
Density, (lbmjft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbmjhr 

Organic 
CC1 4 , 
CC14 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
(lbm/hr) 
(ppbv) 
(lbmjhr) 

Condition 3 

3-1 
10:36am 

49.30 
24.19 

225 
35.40 
10.1 
8.0 
0.0396 
87.66 

1543 
596 

3669 

22.05 
3.15E-4 
2.75 
3.35E-5 

Destruction & Removal Efficiency 

3-2 
11:17am 

49.30 
24.19 

225 
35.40 
10.0 
7.6 
0.0396 
87.66 

1543 
596 

3669 

22.46 
3.20E-4 
2.77 
3.38E-5 

3-3 
5:09pm 

55.77 
27.22 

216 
39.47 
10.2 
7.6 
0.0392 
85.08 

1654 
604 

3888 

57.68 
8.34E-4 
14.80 
1. 83E-4 

CC1 4 , (%) 99.99937 99.99935 99.99851 
TCE, (%) 99.99986 99.99986 99.99933 
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TABLE 3B 
summary of Results 

Principle Organic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Organic Sampling Train) 

September 6, 1986 

Run No. 
start Time (Approx.) 

organic Feed Rate 
cc14 , ( lbmjhr) 
TCE, ( lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o 2 , (Volume %) 
co2 , (Volume %) 
Density, (lbm/ft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbmjhr 

Organic 
CC14 , 
CC1 4 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
(lbm/hr) 
(ppbv) 
( lbm/hr) 

Condition 3 

3-4 
5:56pm 

55.77 
27.22 

216 
39.47 
10.0 
7.6 
0.0392 
85.08 

1654 
604 

3888 

46.01 
6.65E-4 
6.59 
8.14E-5 

Destruction & Removal Efficiency 

3-5 
7:24pm 

54.05 
26.17 

210 
27.36 
10.2 
7.6 
0.0418 
88.69 

1565 
692 

3922 

2.41 
4.00E-5 
0.066 
9.30E-7 

3-6 
7:57pm 

54.05 
26.17 

210 
27.36 
10.2 
7.6 
0.0418 
88.69 

1565 
692 

3922 

29.14 
4.83E-4 
0.091 
1. 29E-6 

CC1 4 , (%) 99.99881 99.99992 99.9991 
TCE, (%) 99.99969 99.99999 99.99999 
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TABLE 4A 
summary of Results 

Principle Organic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Organic Sampling Train) 

September 7, 1986 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc14 , ( lbm/hr) 
TCE, ( lbm/hr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o 2 , (Volume %) 
co2 , (Volume %) 
Density, (lbm/ft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbm/hr 

Organic 
CC1 4 , 
CC1 4 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
(lbm/hr) 
(ppbv) 
(lbm/hr) 

Condition 4 

4-1 
1:49pm 

57.36 
28.28 

213 
25.37 
12. 3. 
5.9 
0.0419 
132.33 

1468 
666 

3685 

54.73 
8.73E-4 
0.595 
8.10E-6 

Destruction & Removal Efficiency 

4-2 
2:30pm 

57.36 
28.28 

213 
25.37 
12.3 
5.9 
0.0419 
132.33 

1468 
666 

3685 

5.96 
9.50E-5 

<0.118 
<1. 61E-6 

4-3 
3:53pm 

58.68 
28.41 

211 
25.59 
11.0 
7.0 
0.0421 
103.31 

1538 
698 

3886 

27.23 
4.55E-4 
0.441 
6.31E-6 

CC1 4 , (%) 99.99848 99.99983 99.99922 
TCE, (%) 99.99997 >99.99999 99.99998 
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TABLE 4B 
summary of Results 

Principle organic Hazardous Constituents 
Destruction and Removal Efficiency 
(Volatile Organic Sampling Train) 

September 7, 1986 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc14 , (lbm/hr) 
TCE , ( lbm/hr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o 2 , (Volume %) 
co2 , (Volume %) 
Density, (lbmjft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbmjhr 

Organic 
CC1 4 , 
CC1 4 , 
TCE, 
TCE, 

Emissions 
(ppbv) 
(lbm/hr) 
(ppbv) 
(lbmjhr) 

Condition 4 

4-4 
4:38pm 

58.68 
28.41 

211 
25.59 
11.0 
7.0 
0.0421 

.·103.31 

1538 
698 

3886 

61.56 
1. OJE-3 
2.910 
4.16E-5 

Destruction & Removal Efficiency 

4-5 
6:09pm 

61.59 
30.13 

202 
26.07 
10.2 
8.0 
0.0427 
89.51 

1536 
701 

3933 

59.11 
9.93E-4 
1. 808 
2.59E-5 

4-6 
6:46pm 

61.59 
30.13 

202 
26.07 
10.2 
8.0 
0.0427 
89.51 

1536 
701 

3933 

49.36 
8.29E-4 
1. 368 
1. 96E-5 

CC1 4 , (%) 99.99824 99.99839 99.99865 
TCE, ( %) 99.99985 99.99991 99.99993 
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TABLE 5 
Summary of Results 

Particulate, CO and HCl Emissions 
(EPA Method 5) 

September 4, 1986 
Condition 1 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc14 , (lbm/hr) 
TCE , ( lbm/hr) 
Total Chloride 
(as HCl), (lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o 2 , (Volume %) 
co2 , (Volume %) 
Density, (lbmjft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbmjhr 

Particulate Emissions 
grjdscf 
grjdscf (corr. to 7% o 2 ) 
lbmjhr 

Carbon Monoxide Emissions 
ppmv 
ppmv (corr. to 12% co2 ) 
ppmv 
(corr. to 50% Excess Air) 
lbmjhr 

Chloride Emissions (as HCl) 
ppmv 
lbm/hr 

Chloride Removal Efficiency C%) 

Percent Isokinetic C%) 

1-1 
1:10pm 

70.36 
30.42 

92.01 

209 
35.20 
9.2 
8.6 
0.0407 
73.60 

1475 
586 

3605 

0.0093 
0.0110 
0.0466 

5 
7 

6 
0.013 

<0.485 
<0.0016 

>99.998 

103.91 

1-2 
6:52pm 

76.92 
33.30 

100.63 

213 
36.52 
9.2 
8.6 
0.0401 
73.60 

1521 
585 

3654 

0.0056 
0.0066 
0.0280 

6 
8 

7 
0.015 

<0.489 
<0.0016 

>99.998 

104.11 

1-3 
9:25pm 

76.92 
33.30 

100.63 

212 
36.60 
9.2 
8.6 
0.0401 
73.60 

1467 
565 

3528 

0.0087 
0.0103 
0.0422 

7 
17 

14 
0.030 

<0.477 
<0.0015 

>99.998 

104.94 
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TABLE 6 
summary of Results 

Particulate, CO and HCl Emissions 
(EPA Method 5) 

September 5, 1986 
Condition 2 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc14 , ( lbm/hr) 
TCE, ( lbm/hr) 
Total Chloride 
(as HCl) , ( lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o 2 , (Volume %) 
co2 , (Volume %) 
Density, (lbm/ft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbm/hr 

Particulate Emissions 
grjdscf 
grjdscf (carr. to 7% o 2 ) 
lbm/hr 

Carbon Monoxide Emissions 
ppmv 
ppmv (carr. to 12% co2 ) 
ppmv 
(carr. to 50% Excess Air) 
lbm/hr 

Chloride Emissions (as HCl) 
ppmv 
lbm/hr 

Chloride Removal Efficiency (%) 

Percent Isokinetic (%) 

2-1 
9:50am 

78.63 
33.17 

102.14 

216 
32.45 
10.4 
8.0 
0.0405 
93.34 

1351 
550 

3283 

0.0104 
0.0137 
0.0488 

5 
8 

6 
0.012 

<0.447 
<0.0014 

>99.998 

98.60 

2-2 
12:20pm 

77.84 
32.78 

101.08 

226 
31.96 
10.4 
8.0 
0.0400 
93.34 

1356 
548 

3255 

0.0086 
0.0114 
0.0405 

6 
9 

8 
0.014 

19.76 
0.0614 

99.939 

102.24 

2-3 
2:40pm 

78.37 
33.04 

101.78 

229 
31.99 
10.4 
8.0 
0.0398 
93.34 

1345 
541 

3214 

0.0116 
0.0153 
0.0537 

7 
11 

9 
0.017 

137.5 
0.422 

99.585 

101.27 



62 

TABLE 7 
Summary of Results 

Particulate, co and HCl Emissions 
(EPA Method 5) 

September 6, 1986 
Condition 3 

Run No. 
Start Time (Approx.) 

Organic Feed Rate 
cc1 4 , ( lbmjhr) 
TCE, ( lbmjhr) 
Total Chloride 
(as HCl) , ( lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o 2 , (Volume %) 
co2 , (Volume %) 
Density, (lbmjft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbmjhr 

Particulate Emissions 
grjdscf 
grjdscf (corr. to 7% o 2 ) 
1bmjhr 

Carbon Monoxide Emissions 
ppmv 
ppmv (corr. to 12% co2 ) 
ppmv 
(corr. to 50% Excess Air) 
lbmjhr 

Chloride Emissions Cas HCl) 
ppmv 
lbmjhr 

Chloride Removal Efficiency (%) 

Percent Isokinetic (%) 

3-1 
10:35am 

49.30 
24.19 

67.01 

225 
35.40 
10.1 
8.0 
0.0396 
87.66 

1543 
596 

3669 

0.0120 
0.0154 
0.0611 

3 

74.68 
0.253 

99.623 

104.74 

3 Data out of range of the upper limit. 

3-2 
5:07pm 

55.77 
27.22 

75.52 

216 
39.47 
10.0 
7.6 
0.0392 
85.08 

1654 
604 

3888 

0.0165 
0.0210 
0.0852 

5 
8 

6 
0.013 

33.00 
0.113 

99.850 

105.65 

3-3 
7:27pm 

54.05 
26.17 

72.88 

210 
27.36 
10.2 
7.6 
0.0418 
88.69 

1565 
692 

3922 

0.0183 
0.0237 
0.1086 

5 
8 

6 
0.015 

50.40 
0.198 

99.728 

97.96 
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TABLE 8 
summary of Results 

Particulate, CO and HCl Emissions 
(EPA Method 5) 

September 7, 1986 
Condition 4 

Run No. 
Start Time (Approx.) 

organic Feed Rate 
cc14 , ( lbm/hr) 
TCE, ( lbm/hr) 
Total Chloride 
(as HCl), (lbmjhr) 

Gas Conditions 
Temperature, (°F) 
Moisture, (Volume %) 
o , (Volume %) 
c~2 I (Volume %) 
Density, (lbm/ft3 ) 
Excess Air, (%) 

Gas Flow Rates 
Volume Basis 

acfm 
dscfm 

Mass Basis 
lbm/hr 

Particulate Emissions 
grjdscf 
grjdscf (corr. to 7% o 2 ) 
lbm/hr 

Carbon Monoxide Emissions 
ppmv 
ppmv (corr. to 12% co2 ) 
ppmv 
(corr. to 50% Excess Air) 
lbm/hr 

Chloride Emissions (as HCll 
ppmv 
lbm/hr 

Chloride Removal Efficiency (%) 

Percent Isokinetic (%) 

4-1 
1:50pm 

57.36 
28.28 

77.93 

213 
25.37 
12.3 
5.9 
0.0419 
132.33 

1468 
666 

3685 

0.0055 
0.0089 
0.0315 

5 
10 

8 
0.015 

13.0 
0.049 

99.937 

96.30 

4-2 
3:57pm 

58.68 
28.41 

79.25 

211 
25.59 
11.0 
7.0 
0.0421 
103.31 

1538 
698 

3886 

<0.0001 
<0.0001 
<0.001 

5 
9 

7 
0.015 

71.2 
0.282 

99.644 

101.63 

4-3 
7:10pm 

61.59 
30.13 

83.36 

202 
26.07 
10.2 
8.0 
0.0427 
89.51 

1536 
701 

3933 

0.0188 
0.0244 
0.1132 

7 
11 

9 
0.021 

82.0 
0.326 

99.609 

103.11 
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1.1 SUMMARY OF TEST RESULTS 

Destruction and Removal Efficiency (ORE) of POHCs 

Destruction and Removal Efficiencies are based on the inlet 
mass flow rate calculated from waste feed material and the 
outlet measured mass flow rate. 

A. carbon Tetrachloride {CC14) 

1) The ORE of CC14 during condition 1 exceeded 99.99% for 
VOST sample periods 1-2, 1-5 and 1-6. The ORE of cc1 4 for periods 1-1, 1-3 and 1-4 can only be expressed as 
"less than" values and are, therefore, not reported. 

2) The ORE of cc14 during condition 2 exceeded 99.99% for 
VOST sample periods 2-1, 2-4, 2-5 and 2-6. The ORE of 
cc14 for periods 2-2 and 2-3 can only be expressed as 
"less than" values and are, therefore, not reported. 

3) The ORE of cc14 during condition 3 exceeded 99.99% for 
all six VOST sample periods. 

4) The ORE of cc14 during condition 3 exceeded 99.99% for 
all six VOST sample periods. 

B. Trichloroethylene {TCE) 

1) The ORE of TCE during condition 1 exceeded 99.9999% for 
VOST sample periods 1-2, 1-3 and 1-6. The ORE of TCE 
for periods 1-1, 1-4 and 1-5 can only be expressed as 
"less than" values and are, therefore, not reported. 

2) The ORE of TCE during condition 2 exceeded 99.9999% for 
VOST sample periods 2-1, 2-4, 2-5 and 2-6. The ORE of 
TCE for periods 2-2 and 2-3 can only be expressed as 
"less than" values and are, therefore, not reported. 

3) The ORE of TCE during condition 3 
VOST sample periods 3-5 and 3-6. 
periods 3-1, 3-2, 3-3 and 3-4 was 
but did not achieve 99.9999%. 

exceeded 99.9999% for 
The ORE of TCE for 
greater than 99.999% 

4) The ORE of TCE during condition 4 exceeded 99.9999% for 
five of the six VOST sample periods. The ORE of TCE for 
period 4-4 was 99.99985%. 
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Exhaust Stack Particulate Emissions 

1) Particulate concentrations (corrected to 7% o2) were 
no greater than 0.0110 grjdscf for all three EPA 
Method-S sample periods during condition 1. 

2) Particulate concentrations (corrected to 7% o2) were 
no greater than 0.01S3 grjdscf for all three EPA 
Method-S sample periods during condition 2. 

3) Particulate concentrations (corrected to 7% o2) were 
no greater than 0.0237 grjdscf for all three EPA 
Method-S sample periods during condition 3. 

4) Particulate concentrations (corrected to 7% o2) were 
no greater than 0.0244 grjdscf for all three EPA 
Method-S sample periods during condition 4. 

Chloride Removal Efficiency 

1) The chloride removal efficiency during condition 1 was 
>99.998% for all three EPA Method-s sample periods. 

1) The chloride removal efficiency during condition 2 was 
>99.939% for all three EPA Method-S sample periods. 

1) The chloride removal efficiency during condition 3 was 
>99.623% for all three EPA Method-S sample periods. 

1) The chloride removal efficiency during condition 4 was 
>99.609% for all three EPA Method-S sample periods. 

Carbon Monoxide (CO) Concentration at the Stack 

1) The co concentration during condition 1 averaged 8 ppmv 
over the three EPA Method-S sampling periods. 

2) The CO concentration during condition 2 averaged 6 ppmv 
over the three EPA Method-S sampling periods. 

3) The co concentration during condition 1 averaged 5 ppmv 
over EPA Method-S sampling periods 2 and 3. 

4) The co concentration during condition 1 averaged 6 ppmv 
over the three EPA Method-S sampling periods. 
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2.0 DISCUSSION OF RESULTS 

Destruction and Removal of Carbon Tetrachloride 

During analysis of VOST cartridges from condition 1, results 
from periods 2, 3 and 6 yielded DREs in excess of 99.99%. 
The samples obtained during runs 1, 4 and 5 quenched the 
flame in the analytical detector. Emissions for these 
periods were reported as "greater than" values in the 
analytical report. Due to this, DREs calculated for these 
periods can only be reported as "less than" values, and 
their validity is subject to question. Hence, they-are not 
reported. 

During analysis of VOST cartridges from condition 2, 
analysis of samples from periods 1, 4, 5 and 6 yielded DREs 
in excess of 99.99%. The sample obtained from run 2 
quenched the flame in the analytical detector. The sample 
container used from run 3 was broken at the analytical 
laboratory and the sample was lost. Due to this, DREs for 
these two periods are not reported. 

All samples taken during conditions 3 and 4 were analyzed 
without problems and DREs for cc14 calculated for these 
conditions exceeded 99.99% in all cases 

Destruction and Removal Efficiency of Trichloroethylene 

For condition 1, only the analytical results from runs 2, 3 
and 6 were used to calculate DREs. DREs for TCE exceeded 
99.9999% for these periods. The samples obtained from runs 
1, 4 and 5 quenched the flame in the analytical detector. 

For condition 2, only the analytical results from runs 1, 4, 
5 and 6 were used to calculate DREs. DREs for TCE exceeded 
99.9999% for these periods. The sample obtained from run 2 
quenched the flame in the analytical detector and the sample 
from run 3 was broken and could not be analyzed. 

Results were obtained from the analysis of all the samples 
from condition 3. DREs of TCE exceeded 99.9999% for runs 5 
and 6. DREs for runs 1, 2, 3 and 4 fell near, but below, 
99.9999%. 

Results were obtained from the analysis of all the samples 
from condition 4. The only run for which the DRE of TCE did 
not exceed 99.9999% was period 4. 
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Problems with ORE of TCE During Condition 3 

In comparing differences in the CAI process behavior during 
conditions 3 and 4 to determine why ORE performance 
standards were not met in runs 1-4 of condition 3, the 
following observations can be made: 

a) Primary chamber temperatures averaged ca. 1675°F for 
day 3 and 1460°F for day 4: 

b) Secondary chamber temperatures were steady at 2200°F for day 3 and 2000°F for day 4. 

c) The percentage of o2 in the secondary chamber offgas 
averaged ca. 7% on day 3 and 10% on day 4. 

The lower temperatures in the primary combustion chamber during condition 4 might have served to allow smoother, less energetic volatilization of the organics in the solid feed matrix than was the case in condition 3. In addition, the lower temperatures in both primary and secondary chambers would have allowed a longer residence time for more complete destruction of the TCE. 

A higher percentage of excess air during condition 4, and hence a higher sec o2 level, would also be expected to produce a favorable shift towards complete combustion of the solids. 

Process conditions during run 4 of condition 4 did not differ significantly from those of the other periods during that day, when ORE performance standards of >99.9999% were met. No explanation presents itself for this anomaly. 

Particulate Emissions at the stack 

The EPA Method 5 sample train was modified by replacing the water in the impingers with 0.1 N sodium hydroxide to 
enhance the collection of chlorides from the gas stream. For this reason, the condensed moisture was measured 
gravimetrically and not volumetrically. 

The first and last traverse points were adjusted to 1 inch 
away from the duct wall. The volume of gas mete~ed during run 1, condition 1, was adjusted down by 0.12 ft because of a leak check run on the sample train between points 1-1 and 
1-2. 

Carbon Monoxide Concentrations at the Stack 

During conditions 1, 2 and 4, the co concentrations averaged 10 ppmv when corrected to 12% co2 in the stack gas. During 
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run 1, condition 3, the co concentration exceeded the upper 
limit of the detector and chart recorder. This corresponded 
to, and was a result of, an inadvertent reduction in the 
amount of steam injection into the primary chamber during 
this period (see Appendix B of the RCRA Trial Burn Final 
Report). The chart recorder system was calibrated so that 
the upper limit was approximately 500 ppmv co. Following 
renewal of steam injection, the CO concentration dropped to 
an average of about 10 ppmv when corrected to 12% co2 during 
runs 2 and 3. During run 2, two peaks were noted. At 
actual stack conditions, the first peak of 70 ppmv occured 
at 5:16 pm and the second peak of 63 ppmv occured at 5:29 
pm. 

These results were determined by continuous gas sample 
analysis employing the NDIR and procedures outlined in EPA 
Method 10. Problems in the operation and calibration of the 
FID instument made its results somewhat suspect and no 
assessment of comparative accuracy of the two instruments or 
methods is possible at this time. 

Gaseous Chloride Emissions 

During condition 1, gaseous chloride concentrations were 
below the detectable limit of 0.5 ppmv. During condition 2, 
gaseous chloride concentrations rose from <0.5 ppmv during 
run 1 to 137 ppmv during run 3. 

During condition 3, gaseous chloride concentrations averaged 
53 ppmv over the three runs. During condition 4, gaseous 
chloride concentrations went from 13 ppmv during run 1 to 82 
ppmv during run 3. 

The scrubber discharge liquid (process sump) pH during the 
trial burn varied between peaks of 1.4 to 12.6. Mean pH 
during sampling periods ranged from 2.6 to 8.8. The average 
pH over the total of all trial burn sample periods was 4.7. 
In all cases, gaseous chloride emissions were well below 4 
lb/hr and scrubber HCl removal efficiency exceeded 99%. 

3.0 PROPOSED PERMIT CONDITIONS 

Based on the foregoing Trial Burn Results, the following 
operating conditions and parameters have been shown to 
achieve or exceed the performance standards of 40 CFR 
264.343 and are recommended as conditions for permitted 
operation of the Los Alamos Controlled Air Incinerator when 
burning RCRA hazardous wastes (see Table 9) : 
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Table 9. Recommended Permit Conditions 
------------------------------------------------------------Type of RCRA Permit 
Parameter Solid Liquid 
------------------------------------------------------------
co in Offgas 
(ppm @ 10% CO/C02 ) 

Max. Thermal Input 
(MM BTU/hr) 

Temperature c2F): 

90/500 

1.51 

Primary Chamber >1400 
Secondary Chamber 1950-2050 

Max. Combustion 3654 
Gas Flow ( lb/hr) 

Minimum o2 in 7.5 
sec (%) 

Minumum Scrubber pH 1.0 

Venturi Pressure 
Drop {in. WC) 

Waste Feed: 
Appendix VIII 
Constituents 

Minimum BTU/lb 

Waste Feed Rate 
(lb/hr) 

Maximum Organic 
Chlorine {lbjhr) 

Max. Ash Content 
(wt%) 

Max. Viscosity 
(SSU) 

Max. Natural Gas 
in Primary Chamber 

{MM BTU/hr) 

Water Injection 
Rate 

NPC 

CC14 & 
Lower 

NPC 

NPC 

81.1 

NPC 

NPC 

NPC 

90/500 

1.51 

>1400 
1950-2050 

3933 

6.0 

1.0 

NPC 

CC1 4 & 
Lower 

8418 

NPC 

99.4 

<0.3 

200 

NPC 

NPC 

NPC=Not a Permit Condition 

Timed/Immediate 
{Feed cutoff) 

(Feed Cutoff) 

{Feed cutoff) 

(Feed cutoff) 

(Feed cutoff) 

Total for liquid 
solid & aqueous 

Total for liquid 
and aqueous 
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3.1 Solid Wastes Permit Conditions 

a) Maximum Allowable CO Emissions 

The maximum allowable CO concentration in the CAI 
offgas in ppmv should be 10 times the percent co2 concentration. Above this level, the automatic waste 
feed cutoff will be actuated, timed to suspend waste 
feed should the co levels not decrease below this limit 
within a five (5) minute period. Should CO emissions 
exceed 500 ppm at any time, waste feed will be 
automatically stopped without timed delay. This is 
consistent with the shutoff requirements during PCB 
incineration at Los Alamos. 

Based on trial burn co2 levels, the maximum co 
concentration would thus be allowed to vary up to a 
maximum of 90 ppm. Although average co emissions 
during the trial burn were much less than these levels, 
CO "spikes" typically occur during normal incinerator 
operation. If permitted conditions restrict co 
concentrations to the lower levels seen in the trial 
burn, normal operation can be expected to result in 
frequent and unnecessary controlled shutdowns of the 
CAI. 

Because the accuracy of the FID could not be certified 
for co detection during the trial burn, Los Alamos 
agrees to employ an NDIR type analyzer for 
determination of co concentrations in incinerator 
offgas when burning RCRA wastes. We intend, however, 
to gather comparative NDIR and FID data to determine 
the relative effectiveness of the FID as a process 
monitoring instrument. Should results appear 
favorable, substitution of the FID will be submitted 
for review to the NMEID. 

b) Maximum Thermal Duty 

The maximum thermal input to the primary chamber of the 
CAI while achieving performance standards during the 
trial burn was 1.51 MM BTU/hr. This is the total of 
waste and auxiliary feeds to the incinerator, and 
should be the maximum thermal duty permitted for the 
CAI during RCRA hazardous waste incineration. 
Hazardous wastes containing more incinerable Appendix 
VIII Constituents than cc14 should be allowed to be fed 
to the CAI in greater amounts than cc14 , provided that 
the total thermal input does not exceed the maximum 
permitted thermal duty and any other restrictions on 
waste composition are satisfied. 
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c) Combustion Chamber Temperature 

Based on trial burn results, it is recommended that an 
operating range of 1950-2050°F be set for the Secondary 
Combustion Chamber temperature. Primary Combustion 
Chamber temperature should be allowed to vary, as long 
as a minimum of 1400°F is maintained in the PCC. 

d) Combustion Gas Flowrate 

The maximum stack gas flowrate established while 
achieving performance standards during solids 
incineration was 3933 lb/hr (65.55 lb/min). It is 
recommended that this be set as the upper limit for 
permitted operation. 

e) Minimum Scrubber pH 

Chloride removal efficiencies in the offgas were 
unaffected by swings in the pH of the process scrubber 
liquid, which varied from a pH of 1.0 to 10.3 (by 
analysis). Building sump pH levels were controlled at 
all times between a pH of 3.0 and 6.5. Thus, the CAI 
demonstrated effective control of system wastewater pH 
and gaseous chloride removal efficiency. Based on 
these results the minimum scrubber liquid pH allowed 
should be 1.0. 

f) Venturi Pressure Drop 

Venturi pressure drop should not be specified as a 
permit condition for particulate control due to the 
presence of the HEPA filtration system (see the 
discussion in Appendix G of the RCRA Trial Burn Final 
Report). 

g) Appendix VIII Constituents 

Since the OREs for cc1 4 in the solids trial burn tests 
3 & 4 exceeded 99.99%, the permit should allow 
incineration of all wastes containing cc1 4 and any 
Appendix VIII Constituents lower than CC14 on the EPA 
Ranking of Incinerability List. Since OREs for TCE in 
solids trial burn 4 were shown to exceed 99.9999%, all 
F027 compounds lower than CC14 on the EPA Ranking of 
Incinerability List should also be allowed when 
operating at those same conditions. Thus, all Appendix 
VIII Constituents at levels above 1000 ppm, with the 
exception of CFC1 3 , CHBr3 , and CF2c12 , should be 
allowed. Discuss1on in Section D-5b(2) (d) (2) of the 
trial burn plan supports this position. 
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h) Minimum Heating Value 

Per the discussion in Section D-5b(2) (f) of the trial 
burn plan, since the CAI has auxiliary fuel firing 
capability in both chambers, no permit requirement 
should be made which specifies a minimum solids, sludge 
or slurry heating value. The maximum heat value 
allowed would be such that the sum total of all feed 
streams would not exceed the maximum thermal duty of 
the primary chamber. 

i) Solid waste Feed Rate 

The only permit conditions related to the solid waste 
feed rate should be the maximum allowable primary 
chamber thermal duty and the primary and secondary 
chamber temperatures. As long as these permit 
conditions are met, organic solid wastes should be 
destroyed at the ORE levels specified in the RCRA 
regulations. 

j) Liquid Waste Feed Rate 

As stated in the 1983 Guidance Manual for Hazardous 
Incinerator Permits, EPA-PBSS-100577, on page 4-6, 
wastes more easily incinerated than cc14 should be 
permitted at rates up to the maximum thermal duty of 
the primary chamber. 

k) Water Feed Rate 

Per the discussion on page 46 of the Trial Burn Plan, 
both RCRA solid and liquid permits should allow the 
injection into the primary chamber of contaminated 
water for incineration. Justification is the 
successful demonstration of flameless oxidation of cc1 4 in the solids trial burn tests. Contaminated water 
means a liquid containing no less than 90 weight 
percent of water in which the organic contaminant, if 
any, is cc14 or falls below cc14 on the EPA Ranking of 
Incinerabil1ty List. 

1) Maximum Organic Chlorine Content of Waste 

The permit should allow the maximum organic chlorine 
feed rate shown by the trial burn results to occur 
while achieving HCl removal greater than 99.9%, i.e.-
99.34 lb/hr (102.14 lb/hr as HCl). Since the source of 
HCl is irrelevant to the performance of the CAI's air 
pollution control equipment, either all solid or all 
liquid or any combination of solid and liquid feed 
should be allowed. 
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m) Maximum Ash Content of Waste 

There should be no ash content permit condition for 
incineration of solids in the CAI. Since particulate 
emission rates were well below the maximum allowed in 
all periods of the trial burn, this testing should be 
considered an acceptable particulate test for all solid wastes and sludges. 

n) Physical Form of Wastes 

The physical form given in the RCRA solid hazardous 
waste permit should specify solids, sludges, and 
slurries. 

o} Natural Gas Feed Rate 

The only permit limit on natural gas feed rate should 
be the maximum thermal duty. This will allow the 
substitution of easily incinerated wastes (higher waste heat value} for auxiliary fuel as long as specified 
operating conditions are maintained. This situation is discussed on page 4-6 of the 1983 Guidance Manual for 
Hazardous Waste Incinerator Permits, EPA-PB84-l00577. 

3.2 Liquid Waste Permit Conditions 

a} Maximum Allowable CO Emissions 

See previous discussion for solid wastes. 

b) Maximum Thermal Duty 

The incineration of any combination of liquid, aqueous, 
and solid/sludge wastes with a total thermal duty equal 
to the maximum permitted duty should be permitted (see 
previous discussion on maximum thermal duty in Section 
3.l.b.}. 

c) Combustion Chamber Temperature 

Based on trial burn results, it is recommended that an 
operating range of 1950-2050°F be set for the Secondary 
Combustion Chamber temperature. Primary Combustion 
Chamber temperature should be allowed to vary, as long 
as a minimum of 1400°F is maintained in the PCC. 

d) Combustion Gas Flowrate 

The maximum stack gas flowrate established while 
achieving performance standards during liquids 
incineration was 3654 lbjhr (60.90 lb/min}. It is 



74 

recommended that this be set as the upper limit for 
permitted operation. 

e) Minimum Scrubber pH 

see discussion under Solid Wastes Permit Conditions, 
Section J.l.e. 

f) Venturi Pressure Drop 

See discussion under Solid Wastes Permit Conditions, 
Section J.l.f. 

g) Appendix VIII Constituents 

Since the liquid feed for trial burn tests 1 and 2 
contained cc14 , the permit should allow incineration of 
cc14 and all wastes containing any Appendix VIII 
Constituents lower than CC14 on the EPA Ranking of 
Incinerability List. Since OREs for TCE in solids 
trial burn 4 were shown to exceed 99.9999%, all F027 
compounds lower than CC14 on the EPA Ranking of 
Incinerability List should also be allowed when 
operating at those same conditions. Thus, all Appendix 
VIII Constituents at levels above 1000 ppm, with the 
exception of CFC1 3 , CHBr3 , and CF2c12 , should be 
allowed. Discuss~on in Section D-5b(2) (d) (2) of the 
trial burn plan supports this position. 

h) Minimum Heating Value 

A minimum heating value of 8418 MM BTU/lb, based on 
liquid feed analyses, should be set as a liquid feed 
permit condition. 

i) Liquid Waste Feed Rate 

As stated in the 1983 Guidance Manual on page 4-6, 
wastes more easily incinerated than cc14 and higher 
than the minimum heat value should be permitted at 
rates up to the maximum thermal duty of the primary 
chamber. 

j) Water Feed Rate 

Per the discussion on page 46 of the Trial Burn Plan, 
both RCRA solid and liquid permits should allow the 
injection into the primary chamber of contaminated 
water for incineration. Justification is the 
successful demonstration of flameless oxidation of cc14 in the solids trial burn tests. Contaminated water 
means a liquid containing no less than 90 weight 
percent of water in which the organic contaminant, if 
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any, is cc14 or falls below cc14 on the EPA Ranking of 
Incinerabil~ty List. 

k) Maximum Organic Chlorine Content of Waste 

The permit should allow the maximum organic chlorine 
feed rate shown by the trial burn results to occur 
while achieving HCl removal greater than 99%, i.e.-
99.34 lb/hr (102.14 lb/hr as HCl). since the source of 
HCl is irrelevant to the performance of the CAI's air 
pollution control equipment, either all solid or all 
liquid or any combination of solid and liquid feed 
should be allowed. 

1) Maximum Ash content of Waste 

The maximum permitted liquid waste ash content should 
be that demonstrated during the trial burn, <0.3 weight 
percent of the feed. 

m) Maximum Liquid Feed Viscosity 

The CAI employs a National Air Oil Burner Co. model 
S.A.R. No. 0 atomizing oil burner for injection of 
liquid feed into the primary chamber. This burner will 
accomodate many grades of oils, tars, pitches and 
asphalts up to a viscosity of 150-200 Saybolt Seconds 
Universal (SSU). Therefore, the maximum viscosity of 
liquid waste feed to the CAI allowed should be no 
greater than 200 SSU (see Appendix H of the RCRA Trial 
Burn Final Report). 

n) Physical Form of Wastes 

The physical form given in the RCRA liquid hazardous 
waste permit should specify liquid organic and aqueous 
wastes. 

o) Natural Gas Feed Rate 

The only permit limit on natural gas feed rate should 
be the maximum thermal duty. This will allow the 
substitution of easily incinerated wastes (higher waste 
heat value) for auxiliary fuel as long as specified 
operating conditions are maintained. This situation is 
discussed on page 4-6 of the 1983 Guidance Manual. 
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ATIACHMENT A 

QUALITY ASSURANCE 

The Los Alamos National laboratory will conduct the trial burn for its 
Controlled Air Incinerator System and will subcontract to selected qualified 
firms the stack sampling and the sample analysis operations. The selected firms 
will be required to submit the Quality Control procedures they will use for 
their activities. 

A. Stack Sampling 
An EPA Method 5 train will be used f.ar determining particulates and acid 
gas. A volatile organic sampling train (VOST) will be used to collect the 
samples for the POHC, carbon tetrachloride, analysis. All EPA quality 
assurance requirements specified for these methods (pitot tube and 9as meter 
calibrations, glassware cleaning, sample bottle and trap preservations; and --reagent source) will be in effect. 

B. Monitoring Equipment 
The incineration and offgas systems are equipped with extensive monitoring 
and control devices. The critical elements wi 11 be checked regularly and 
calibrated to assure operability and reliabili~y. 

Prior to the run, on-line monitors, including analyzers for 02, C02, and CO, 
will be zeroed and calibrated using the appropriate techniques. CO-COz 
monitors will be calibrated with a zero gas, full -span gas, and a mid-range 
gas and the calibration will be checked at least daily during the burr.ing of 
test materials. 

C • Ana 1 yt i ca 1 

Extraction efficiency for carbon tetrachloride from the VOST resin and water 
condensate will be established. The precision and accuracy for the instru
mental analysis for carbon tetrachloride will be established. 

A comprehensive program, about 10 percent of the analytical samples, wil 1 be 
developed for split samples and for field and laboratory blanks. Standard 
grade chemicals will be obtained and used to spike samples for procedure 
verification and instrument standardization. 
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D. Records 
Sample records will be maintained in a bound pre-numbered notebook. The 
records consist of the unique sample identification number, the sample type 
(impinger solution, ash, etc.), sample location, date, time, and initials of 
the operator who collected the sample. Analytical results were entered in 
the notebook when received. 

Sample chain of custody procedures will be followed. Figures 1, 2, and 3 
are examples of the type of records that will be maintained. 

0258-APPA 
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AITACHMENT B 
BURNER INFORMATION 
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Standing downstream looktng 1nto the 
flame produced the mso1rat1on tor the 
name Vortex ourner The whu11ng vortex of 
flame 1s awesome. Vortex act1on beg1ns 
where combusnon a1r IS tllown tangentially 
1nto the ourner w1ndbox. High rotanoNI 
energy 1s 1mparted as the atr accelerates 
through swtrl vanes. wh1rls 1ts way 
through the atr noZZle and bursts like a 
cyclone 1nto tne combuStion chamber. 
Fuel. ettner gas or finely atomiZed liQUid. IS 
1n1ected through the burner gun centered 
m tne atr nozzle. Extreme turbulence1n the 
noZZle area provides excellent m1x1no of 
fuel w1tn a1r. Mixtng 1s 1ntens1fied as hot 
gases recyde 1nto the low pressure zone 
wh1ch ex1sts along tne centerline of tne 
vortex flame. Th1s recycle m1x1nq also 
bnngs heat to the liQUid tueiJnlectlon area 
and hetos to soeed uo vaoonzanon Thus 
liQUid fuel 1s vaoonzeo. m1xed w1tn 
combuStion a1r and recycled gases. and 
neated to 1gM10n temperature almost 
Instantaneously. 

· OUTPUT DATA- Vortex burners in 13 standard models . .::as shown. Turndown on liQuid fuels is 3.5 to 1 from nominal high fire rating: turndown ·:.:: "i. on gaseous fuels is about 4 to 1. Burner curves shown are based upoh,Jurnace · '.. operation at standard atmospheric pressure with 5% excess air. Special designs may .:.. . :'€· be supplied for unusual applications. -
~..,.. • .,..... ~Be!ft:·':i~;,.· liilili_,.Mti.~ 
..;;.,~::·_TRANE THERMAL VORTEX BURNER- Hlgll Oulplltl, Comp1ct Design- v • ...,,.,;~. _;-~ Trane Thermal Vortex burners detiver outputs up to 100 MM Btu/hr. firing any liquid or )' · ;, - "'~""·gaseous fuel, s..,arately or in combinations. Aame length is extremely short, about 1 ··-; ~.;.~·to 1 \-1 times the chamber diameter. with heat release rates upwards of one million .:::..:. ·}i~~Btu/hr. per cubic foot in the standard units. The Vortex can be fired horizontally or · _.. 
····~~vertically. The high firing rates of stngle burners means that fewer burners are needed -.. . ~. : _,.. on some multiple burner applications simplifying and reducing tt1t cost of controls. . 
· ·· ~~-c~mpa!~!;.~~~~~!.-~~~-~~~~~£ 

CHARACTERISncs - Multi-Fuel - Vortex burners are ~able of firing with fuel · 
oils, all combustible oases (as low as 100 BtuJft3.) and with combustible liqu1ds (as 

as 4500 Btu/lb.). These may be fired separately or in combination such as dual 
· • liquid-gas, !"' gas-gas. Special nozzle designs are available. 

::""-:~Ji,· ~ ~ ~ ~f;.:':~: .• -... ..,,... - .' 1.~ . 
... ~- __ ,....,_:a.PIIILI~lnlrlll! ....:: Vortex burners are in service firing kilns. many types of dryers • ...,......_oOiiilli,. process heaters and tired heat exchangers. incinerators and boilers. Where clean 

efficient is mandatory. Vortex burners do the job. · ;.. 

• - .... . ~ "'!.'·~ .. _:.·' ~·--~::-·., .·. -:..: . 
~ -. -. - .. """"'--'_- ~__......... .. ..:.. .. :....· .... -~- ... ~.~~-: .. ~.._·~-- -
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ATTACHMENT C 
FAN CURVE 
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ATTACHMENT D 
LIQUID WASTE AND CGVI FLOW METERS 



Mass Flow 
Measurement by 
Micro Motion 

Physical 
Characteristics 

Remote 
Flow Indicator 
010·RT . 

89 

The flow sensor consists of a U·shaped tube 
which is vibrated at its natural freQuency. 
The angular velocity of the vibrating tube in 
combination with the mass velocity of the flowing 
fluid causes the tutle to twist. The amount of 
twist is measured with magnetic position 
detectors, producing a linear signal which is 
proportional to the mass flow rate of every 
particle passing through the U·shaped tube. 
The output of the meter is linearly proportionaJ 
to mass flow rate and virtually unaffected by 
variations in fluid properties. 

Counter-Balance 

The Micro Motion Model 010-RT is a 
digital flow indicator designed for use with 
Micro Motion Model C mass flow meters. 

It converts the freQuency of the meter 
output to a 4-dlgit flow rate indication, 
and a resettatlle, 7-digit totalizer displays 
the total flow. This compact and rugged 
instrument has a NEMA IV enclosure and 
can be ocerated on either AC or 
DC power. 

It may be set on a table top, mounted on 
a wall, or installed in a canel. 



Features 
• Direct Mass Flow 

Measurement 
• Non-Intrusive Sensor 
• No Moving Parts 
• Universa• Catibratlon 

Advantages 
• Superior Accuracy 
• Wide Range ot 

Applications 
• Reliable, Durable 
• Simple Maintenanca 

and Operation 
• Factory Ca!ibrate1 
• E*sily Reranged 

in the Field 

I 

i I I 
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General 1. Specifications 

Cetail 
Specifications 

·.1odel CS 

~.,ocal c:s 

Model CSO 

~.1odei C'l CO 

Model C150 

Model c:oo 

Options 

91 

.~.:cunlCY : o.•% of rate, : zero stability• 
F''uid ;,moerature Ranc;e -67 •F to 257 •F (-55 •c to 125 •c) 

Am011nt iamptr3i:.lrl ~an;e -40•F to 185•F ( -40•C to as•C) 
Wetted ?srts 316L stainless steel 

:u:;:ut Signal 
Analog: 0.20 mA or 4-20 mA, 500 Q max load 

0·5 vee or 1·5 vee, 100 k$2 min input 
Frequency: Max output adjustable 3-15,000 Hz 

Solid state switch, 30 vee, 1 amp capability 
Response iime Adjustable 0.1 to 1.1 sec 

?ower 110 VAC, 2.20 VAC : 10% or 
24 vee : 20%, =a watts 

• Zero set at grocesa temp. : 20 "F 

Mu L.ine ShiQQtng c ... t=low R•ng• Z•ro St•blllty Pn~ssur• Proc•ss W•u;nr CJim•ttSIOttS lblmm fkg1mtnJ lblmm (kglmm) Psi rtursJ CQnnection s "' (kg) in (mm) 

0.2.2 .0002 2000 'I•,. FNPT 11 Models CS. (0·1.0) t.00009) (138) (5) Ci2 ana C2S 
8.63 !219) L 

0-13.5 .002 2000 'I•" FNPT 11 8.0 (203) w 
(0-6.1) 1.0009} (138} (5) 3.48 (8B) H 

! .-
0-90 .01 

.. 
1000 'I•" FNPT 11 

(0-41) 1.0045) (69) (5) 

0-4.40 .05 2000 ·.·2· Flange• 53 .Wod•ls 
(0-200) (.02) (138) (24) C50 and C100 

31.0 (787) L 
0·1600 .15 1500 1,. Flange• 53 15.0 (381) w 
(C-726) (.07) (103} (24) 6.3 (100) H 

0-2020 .2 1500 1 Yz"' Flange• 175 Mod•ls 
(0-~16) (.09) (103} (79) C150 •nd C200 

31.0 (787) L 
0-3200 . .l 750 2" Flange• 185 21.5 (546) w 
(0-1450) (.14) (52) (84) 8.28 (2,0) H 

• Flanr;es are ~SA 1 SO lb raised face silo r1n9 

Consult yc)ur lc,caJ representative for information about 
the fotlo~ing cptions: 

E.xcandad temperature range 
Remote etectronics 
Corrosion resistant tuoes 
Abrasion resistant tubes 
Expanded pressure ratings 
Otnar process fittings 
Intrinsically safe design. CS . C200 
(Ul:Approved Models C12 · C200) 
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FLUIDIC'S HHR FLOW TUBE 
&:: ·. LOWEST OPERATING COST 

I 

~ HIGHEST HEAD RECOVERY 

£:?" MORE EmCIEHT THAN AN ASME NOZZL! r 

r; ~- LOWEST UNCAUBAATED ERROR 

~ RUGGED FABRICATED CONSTRUCTJON 

The FIWdic TecnniQUM, Inc. (FT'I) High 
He.:1 R~ (HHR) Flow Tuce is tne 
most efficient diHeren11al procuang flow 
measuring device IVaJiaDie. The HHA Flow 
Tube l)n:Mdft SIQn•ficant savrngs :n reQ.lr· 
ring operaung ecsts over any other :ype 
primary flow etement inc:IUOJng ~e V&.1tun 
tubeS. In addibon tc the tow perma ,ent 
losa, tne Hl-tA Flow Tube is proc,cty the 
mast efficient cnmary dew:e ava5~e ,, 
tenns of pass~ng flow With an average coef
ficient of disenarge ot .9938. Cali~ratton re
cons on the HHR Flow Tube c:onsislt-ntly 
snow less error than rs ;)resent ,, rna /'ow 
:.aJibraticn of any otner rype of C::iHete:maJ 
pressure producng pnmary flow e1ement 
These cnaractensucs. ecmcmea wnn su
oenor facncared ecns1nJC::.on. mak• :ne 
HHR Flow Tube an rceal CI'IOice for f!ow 
measurement wnere ac:::urac'f, long Ide 
and low operating c:csts are •m!X)rtam. 
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III.OT f7 .&C1"UAL CO~IQOIT' OI'OI~""G' Vl"SUS "rt'NCU:IS ~Kit AS rAKf:l'f ,~ 
'UlW c.&LaltATIO.S 01' 'rWf !I.:..1P~ NI.J:T "\.OW 1'\JIC AT !ITA UTIOS VMW!NG 
~ .4 T'O .U• T'HIS CATA "!~[SINT'S 121 ~W CAWPATION "WIS. 

COEfFICIENT OF DISCHARGE 
Shewn abOVe are tne ~suns of 011er 120 "ow calibration nJns 
cf the FT1 HHR Fiow Tuce. The en art shows tnat aJI POints trom 200.000 pice reynola.S numoer and uo are wnrun. 75 of 1~. of 
.9938. This c:cettic:ent o~ di~e •s a measut8 ot etfioency ot a pnmary ttow element and ~resents tne acrual flow rate 
versus tne tneoreucai ttnw ra~e. ~\ coetl'loent ot disd'large ot 

1.0 would be tne most efficient oossrble. This n•c;h coeffic:ent 
of discnarge allows tne HHR Flow Tuoe to oe usea wnn t."le lowest ditferenual cressure ranc;es of ar:y or.marv ~•ernent 
d8VIce. The data snown aoove reoresentS :estS trom 8" !O 48" line sae•n beta raucs from .4 to .ss. 

·-

OPERATING COSTS COMPARISONS 
The following are two examples of actuai operating sitUations comparing t:"1e Orifice Plate, the Venturi·, and tl"le HHA F:owTube: 

Wne Size 
Flowing Matenlf 
Maximum Flow Rata 
Normal Aew Rata 
~owwngPressure 
Flowing Temcerann 
Oensny 
PowerCOSZS 
Seta Aa!io 

CDnaHtoa 
UneSiza 
Flcwmg Matenlf 
Muunum Flow Rate 
Normm Pow ~ate 
;::ow.rg Pressur. 
Fiowwng Temcerann 
SoeaftcGrawy 
POMreo. 
BecaAallo 

. :sse:. . s:;za';}~ • 

:24 in. 12:1.25 in. JO) 
Steam 
3CO.OOO PPH 
:2!0.000 ?PH 
164.73psaa 
S!Odeo; F 
0.2293 lb/cu ft 
30.0!/kWht 
0.6561 

VIlli 
18 in. (15.2SO in. 10) 
Air 
7o.ooos:At 
~9.CCC S:::'.t 
i64.i':3~ 
60.d8CJF 
0.8!50 
$0.05/kWtW 
O.&WI 

__ . .,.~ .4 .a. 

2C INCH STEAM UNE 

Dmca 

Olifica Fl!ate 
Ventun 
HMFI Row Tube 

Dlftwnnttlf 
Preaurl 
(II. •• 

~.0 
75.0 
74.0 

18 INCH AJR UNE 

Dl'liCI Dllftrtnllaf 
Pmlun 
(ln. •• 

O~eeP!ate 215.02 
Ventun 101.59 
HMFI Flow Tube 99.7. 

. _p if_.~ - .. _ ... , s 

Dlschll1e l.DSI Powerl.DII Ocemn, 
CHftlc:iltlt (~.~ aHamm CDII;t 

A!JW Nonnal Flaw 
IHP) (SJyao 

0.6625 58.5 570.0 219.000. 
0.985 12.5 44.0 i4,406. 
0.9938 3.6 13.0 4..27':3. 

Dlscftlrp LDa Pawwl.DII ooem"' CDtfftcilftt I'•~ atNonnlf CDsta 
Raw Nonnat Flow 
(HP) (S.'yar, 

C.!?~~7 37.1 "CC : ---·- 9<';.~0. 
o.saso 12.1 Zl.~J :-.;.:a. 
0.9938 3.7 7.00 2.257. 

• -----
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c::-•· ~ \'J:f~'?" PRI:~S'PF.C Lo~s ~ . -· ·-··.. . .. .., ...: ... .., - 10 --~ 
The oermanent cnlan IOU of tl1e HHA a: 

141 Hf.He.O Rec:owry Flow Tutle is a well w. 70 documented teatU,... The d'lan at ngnt 11lus- : 
Q trares tne cermanent lOss wntcn can be n· Q 

peeled versus Seta (bo,..IPtOe 1.0.) raDO. 141 10 Q. 
0 For ecmoanson. tne permanent prwssure ~ 
141 

lou ot ~ otnet l"'ad type meter • > sa 141 vces are g~Wn. In all cases. the cen::ent Q 

loss shown IS tn pee c:em ot deveiOOed diffe- ~ 
,..,..., p,....,.. en 40 en 
Aa ShOWn. tne HHR Flow Tube ,_ tl1e 

0 
~ 

~ permanent lOsl ot tne pnm.vy .... 141 3D a: rnem:s snown. regardless ot Beta rna. Th~ ::;) 
en lowest lOss comCitnes Wltrl tne HHR's l"'igt'l en 
141 20 c:oetfident ot diSCnarge to ac:rneve tne 10w- a: 

est operazmg cost ava~laDte. Q. 

10 

0 0.2 Q.3 OA 0.5 Q.l 0.7 o.a ; ·-OLAME'r'E" FV. no s 

DETAILS OF FT1 HHR FlOW TUBE CONSTRUCT10N 

EMTRAHCE SECTlON 
The HHR Tube 1nlet ~l"'lon con.sam of a 
cvlindnc:ai secuon at least one Olameter 
1n tenc;tn. ~ts enaclft crecer location of 
tne hagn pressure meter rap at tne 
;)I'ODer distance frtm'l tne l:legtnntng of 
me entrance nozzle. 

EMTRANCE HOZ:ZU 
An ASME eliotJCal noZZle 1s oroVIded be
tween tne emranc:e secDOn and me 
tnroat. Thts noz:zje is m&tlined tram a 
one 01ece lorgJng and iS fumisMd Wltrl a 
smoom fintSn to UIUN efficiency. 

ONE PIECC THROAT 
eac:n HHR Tuce is manufac:lured with a 
rnac:tuned Ol'!e C)leC8 statnless steel 
tnroat as standard. The tranSitiOn tram 
tne tnroat bore to me cone angle .. also 
rnacntned to elimmara deformation of 
tne bore due to welding and gnndtng of 
me tnroat-c:one weld. Throm faDncatld 
from .-oiled ocare and mroar liners.,.. nee 
rec:cmmended due to tnetr etttct on ac:· 
curacy and reoearaatlity. The ·mac:runlld 
HHR tnroat as tumiSMd with bebr man 
so micro-ind\ ftnisn to assure ooamum 
pet1onnanca. 

EXIT CONE 
The exit cone is attacned to tne dis
charge end of tne HI-IR tnroat and tS 
enner tacncated or mac:ntned with all 
welds and protrusiOnS ground smootn. 
HHR Flow Tubes are turrnsl'lea Wltn 1~ 
exrtcones. 
EXIT SECTION 
To facilitate field weding and installa
tion. a cylindncal stra~c;nt section matcn· 
ing me adjacent PIPing is tumtsned on au 
weld-in styte HHR Tubes. 
FtANGES 
Flanged HHR Tubes a,.. provided witn 
raJSed taca slic-<ln 150,.. flanges on 
e.c:n end at tne tuDe as SW1dan1 
Raised tac:e weld nedc nanges and 
flanges ot other raongs are ljSQ 
availacle. 
DIFFCRE1mAL PRESSURE 
CONNECTlONS 
All Fi1 HHR Tubes are tumtsned wrtn 
one rugn pressu,.. and one low oressunt 
1/2 .. NPT 3000 .. nan ecupling as stand
ard. Full penerration W'lkl acac~C~S. 
scc:Xet weld connec:nons. l"'tgner raangs, 
and otner SIZIIS ot tnreadec ecnnec:tJOnS 
ant av.,lable. 
HHR Tubes are also availat:M with multi
pte taps 

MATERIALS OF C!ONS'mUCTTON 
Botn tabncaled and mactuned HH~ 
Tubes !t8 avatlaote 1n ear.:len steel. 
st3mlesJ steel. or otner metalS. Wl'len 
reQutr«:, matenaJs can oe h.Jmtsned as 
reQu1rec: by me .l1SME Soller and Pres· 
sure Ve:iSefCQdtooretnerptorngcooes. 

METHOIJ OF CONSTRUCTTON 
In line s zes uo t,;, and 1ndudinc; 5". all 
FT1 HH ~ Tubes are mactnned trom 
round b !r maten al wrtn t11n9es (if re
QUired) Nelded t~ tacn enc. All HHR 
Tubes irr line SJZr!S trom 6" anc acove 
are of taJncated ccnstruaJOn. 

QUAUTf CONTROL 
HHR FltlW Tuees are manutact\lred to 
exacnna standards 1n a modem manu
tactunng tac:dity unoer stnc:t aualtty eon· 
trci. All welding is aa:ompiiSned by COde 
certified welders. 
FTT's in-house tesnng eaoacrltty tn
eiudes radtogracny. hydrostatiC. and 
otner nondestrudJVe tesu. r:T1 hotds 
both ASME Pressure Piotng (?P) and 
ASME Pressure Vessel !U) Certificates 
of Autnonzauon. 
Scedal welding and auality procedures 
ant avadaele as reQUired. 
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FTI Model HHR-F 
Flanged Flaw Tulle 

Fn Madel HHR·W 
Weld·ln Flow Tube 
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Insert Flow Tube 
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FlOW TUBE ACCURACY 
ihe ~ HHR Raw Tube is accurate to wrth1n : 0. 75"'• 
of aclUaf ftow nile. This aa:uracy can oniV oe maanta~nea when 
FT1 JewrrN 1 ~«ldatior.s are u.a 'Mtl'l regard to uostraam P•Pl"9 
~ eacn FT1 HHR ~ Tuae tnraar s.cr20rt is ma
chined to gn:Mde the smoctt1ness ana rounc1nea necassa.ry to 
assure mat tr1ese accuracy limrts ar. met. Throat torgtngs are 
leng~MMG 10 dow macnining ot tt'le trlnSIQon angle from ::"'le 
throat to tne c::one. eiiminang 1ne possai)llity ot error due to tne gnnding ot tne c::one tnrca~ wefd. 
When a higt'let degree of ICCUI'ICY is desi~. the Flow Tube ean 
be 1tow c:alibrarecl att• manutac:ture to estaaiiSI'I an exact crtte
l'llntiaj c:naure ra119e for tne ftow range delinld. The ac:curac1 ot 
tnis data iS deoene..m on 1ne ttow lacoratory used. FT1 rec:cm
rnencs 1r1e use ot lacorarcnes tracea&:M to tl'le NBS wno can 
C8f1ify U'lW data to : 0.25~ •. 
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UPSTREAM PIPING 
RECOMMENDATIONS 
AI wittt II l'le.a type mec.nng ~ 
me accurac:y ot tne HMA Flaw Tuae iS '" 
cart. cMoendent on a.-~IOCed vet
ocrry profile ot tt'le tlowtng medium whiCt'l 
eomains a rntnemum of votftC8S and 
SWirlS. Sucn UQStream CiOing etteas ean 
be ~ ro an acceotacte ,..,.. ov 
installing tne me~enng deYICe rmmedl
atety attar a length of stralgnt ~tOe. The 
MMA Flaw Tube otters a ccnslderaele 
UW1QS rn ~ UCSV'Wam geo. 
'M9 ~ ccmoarecs to U'le entice C)late or 
tne flow nazzte. The c:twt at rqtt snows 
Fil's recommended mmmum PIC*'I9 
lengthS for ,.,.,... tygteaii)IO!ng config
Urabans when used ~ a HHR Flow 
Tube. 

FlOW TUBES 

~r~-------- ~~~ 
~~------~~--~ 
~. 

FLOWTUBE---

SAMPLE SPECIFICATIOI~ 

The Fiow Tube shall be a differential pressure prod~.;cer sensing pure static pressure at the inlet and throat. 
Primary elements which amplify tne differential by using ''elocsty pressure shall not be considered. 
The Flow Tube shall consist of an inlet straight section. a curved transition section, a straight throat section 
and a diffuser cone. The inlet straight section shajl be of the same internal diameter as the matJng proing and 
contain the high pressure tap. The curved transition section shall be machined to smoothly transrtion tne 
flow from the internal prpe diameter to the throat diameter. The throat section shall be machaned cylindrical 
in shape with a mrnimum length of two-thirds of tne throat diameter and include the low ~ressure connection 
plus the start of the diffuser cone. The diffuser cone weld shall not be made at the back of the throat. Tne 
diffuser cone shall extend to the outlet flange or pipe section without truncation. 
The Flow Tube shall be constructed ot the following material (examples): 

Flanged Ends • 150# RF • ANSI 
Inlet Straignt Section· A106 Gr. B pipe 
Inlet Curved Section • A i 05 Carbon Steel 
Throat Section • A 1 82 F304SS 
Diffuser Cone • A51 5-Gr. 70 Carbon Steel 
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APPROXIMATE DIMEMSJONS FOR FT1 HHR FLOW TUBES 

UNI "" 11'11 HNIW ..... HHIW HIM-W 
SIZI 1.0. RATIO LDI1M L8IITH WT. WT. 

IINCHI IIICHB IICHIS LJS. LIS. 

2 2.017 All 15 15 45 40 3 J.oel All 20 20 7'5 S!J 
' 4 028 A. II 2' 24 103 !9 • 6.085 0.40 31 3o& 10& 74 • 6.015 0.80 24 21 91 5I • 8.015 OJ'! 18 21 !5 5I : 7.911 0.40 41 45 174 128 7.911 0.80 31 35 tG 1115 I ,. 911 0.7! 24 28 145 91 

10 10.020 0.40 51 5I 271 207 11 10.020 0.80 31 " 254 191 10 10.02o 0.7! 30 3! 22! tG 
12 12.000 0.40 61 ei7 411 313 12 12.000 0.80 47 53 381 292 12 12.000 0.7! 315 ~ 3o&7 2!0 
14 13.250 0.40 68 7! 524 38t 14 13.250 0.80 52 59 •• 3155 14 13.2~ 0.75 40 47 4.&7 313 
11 15.2!0 0.40 78 Be 693 523 11 15.2~ 0.!50 !50 61 56& 4~ 11 1.5.250 0.75 48 5o' 593 422 

NaT!!: 
1. HHIW WEIGHTS C.U.CUI.A1lD ON THI BASJa 0. USDIG 15U RP'SO FUHGIDEHOS. 
Z. AIOVI FlOW lUI! WBGKTS AND lBIG't14S ARE IASID ON SOtiDUU STANDMO P1111 AHO . .115" THICX FlOW i.JII WALU. 

FT1 FlOW TUBE 
ORDERING INFORMATION 
( 1) FT1 Mod .. Numcer 
(2) Line Size 
(3) PiQe Schedule or Actual 1.0. 
(4) Oitferential ?ressu,.. at Maxamum 

Flow 
(5) Matenal ot ~ tor Sccty 

andThrcal 
(6) Flange, Type ana Raling (if ~ 

atlle, 
m Ffowtng Medium 
(8) Maxmum Flow (Speafy Units) 
(9) OCMtatmg P~ and Tem~ 

11Jnt az Maxmum Flow 
(10) s.a.@ eo-F. ease Pmsunt ana 

T~ratute 
( 11) S.G. @ Flowing Conditions 

(liQuid) 

(12) Suoerccmareaaeili1y Fac=r <J 
Operaang Prwaure (gas) 
(13) MoteaW Wetgnt (gu) · 
(1•) VIICQIICy 

UNI PI Ill BIT A HHU HH,._W HHR~ HHR·W SJZI 1.0. RAnD L.EHGTH L.EHGTM WT. WT. 
(INCH) INCHU INCHES L.JS. LIS. 

11 17.2!0 0.40 89 91 $47 582 11 17.2$0 0.80 61 77 914 549 11 112!0 0.7! 52 61 .,.~9 55-& 
21 19.2!0 0.40 99 109 1099 669 21 19.2!0 0.80 7'5 5I tOG 932 20 19.2!0 0.7! 5I 61 940 710 
24 2.3250 0.40 119 131 15-45 1332 
~: ~~ 0.80 91 103 1604 1291 

.2 0/! 10 !2 141.& noo 
31 212!0 0.40 1!0 155 27'37 227e 31 21.2!0 0.80 115 130 21'03 2:241 30 29.2!0 0.7! 98 •03 2371 1910 
31 3!..2!0 0.40 180 ~98 4249 3563 31 3!250 0.80 131 151 4241 3!5! 31 35.2!0 0.75 toe ~24 31•! J029 q 41.250 0.40 211 232 6251 524.3 q 41.2!0 0.80 152 183 6296 5288 q 41 2!0 0.7! 124 •45 :s•s ~506 
41 47.2!0 0.40 242 266 asa1 7"362 41 47.250 0.80 185 209 371~ 7498 41 47250 0.7! 1~ 166 1eor 6388 

3. WSGHTS AHO t.Sicmts ARE -""'OX1MAT!. 4. WSGHTS AHO I.StGTMS Of HHR-4 INS.IRT T'YP! f'U]W TUIU YAI4T wnM UNI J.D. • CONSULT FACrOfll'. 

I 
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ATTACHMENT E 
ANALYTICAL METHODS 
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.U.Ol 

Volatile• 

Aqueoua U.~uicis 
o~saaic Liquids (~eac o~ ailucaa) 
Slwtae• 
SolJ.a• 

Acetonitrile 
Aero lei: 
Acrylamae 
Aery loni trUe 
Benzene 
BrOIDCac:aeone 
B1'0111CUthane 
Cubon disulfide 
Cubon oxyfluo~1aa 
Chlor1nacea oenzanes, ~.o.s. 
Chlorinacaa e:hane, :; . o. S. 
Chlorinacaa fluorocar:oes, ~.o.s. 
Chloroalkyl ethers, ~.~.s. 
Chlorobenzcne 
1-QUoro-2,3-epo:tYPr?pane 
2-chloroechyl ·r.Lnyl ~c~er 
Chloroform 
Chlorouehane 
Chloromachyl :achyl ether 
1,2-Dibromo-3-ehloro~ropane 
1,2-Di~romcethane 
D1broiDCme t!\ane 
Dichlorobenzene (~eta, or~ho, ana para iso~rs) 
Dichlorobenzene, ~.o.s. 
1,4-Dichloro-2-outene 
Dichloroaif:uoromethane 
l,l-Oichloroethane 
1,2-Dichloroechane 
crana-l,l-Dichloroechene 
Dichloroethylene, ~.o.s. 
l,l-Dichloroechylene 
Dic:hloromechane 
Dic:hlor~ro~ana, ~.o.s. 
1,2-Dic:hlor~ro~ane 
Oic:hloraprapena, ~.o.s. 
1,3-0ichloropro~ene 

From: Sampling anrt Analysis Methods for Hazardous Waste Combustion 
EPA-600/8-84-002 February 1984 
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l, :. -\H.oxane 
Formic ac:ili 
a&lomechaae, Y.O.S. 
~exac:bloroechane 
Hexacnloropropene 
ii7ciru!:.e 
!:ociomech.ane 
!soc:yanic: acici, ~chy~ est•r 
~ech.anec~o.l. 
~chyl ec~yl Ketoua (~) 
:-!eth7l hycira.z; ina 
!acrac:hl~roech&ne, ~.o.s. 
l,l,l,Z-!etrac:ll.loreec~ane 
l.:.z,Z-!•c:ach!~rc•c~a~• 
!etrac:~oro•cheue 
:'etracnlcremechac• 
!etr1nitro:eth~e 
!oluene 
:'ribr01:10m.ch.me 
l,l,l-:'richloro•e~c• 
1,1,2-!ri:hloroech&ae 
!ricll.loroet~ce 
!r1chloromauorluor~oechane 
!ricblorepropane, ~r. J. S. 
1,2,3-!richloro?r~p~e 
Vinyl c::t!or!de 

F!.=i~an 40<JO G.:/!'!Si :::s cr ~-:;ui·J'a.::a':l: 
?ur;e an:i :rap ;,avtce ,·:~k:.lr ::..3.::-:. .:-: 
equ.l.•J'ala:e) 

?·.!r;e a.nci :'::ap: A. 23 c: trap lo11.l1 ':l>a ;r:-spra<i •.;r.i=:-. =::n::!!.ns 

GC: 

1/3 ac::iv3taci c~l.r~~al, :./3 s:..:.:..:.a ~el, 3~'1:! :./3 
!anu. .\ 5 :1L. sa.m;ie ·.ri.:.J. ':lo! :=uqed onto ::-.<! ::::..-: 
(~ehoci~ A.lOla., .~Cl!l, ::1:' .:..:'Ji..:) a: -0 :li./=:;.n 
'.Jith heli~.:~~ or :11ero;an ::-:: :..:: ::::'.:::, .~nd ci!.S·Jr::ad 
·.~t:h ~ac:ulu:shin; a: :ec"·-: ·.;'!.:n ::..c :lL .!.:er: ~as 
!.:1eo GC :or ~ :lin. 

Colwm - o fc o.z: .:a.r!::o:-:~rax :.5JO J~ •:ar!:o;ac:< ~ .:o:.;J 
u~h 

~jec:tor - 16o•: 
:'~erat~~ ?ro;r1m - 30': :Jr 7 =~ !.~o:~a::al 
(beiinn~~ ~c 3car~ ~= '~r~1:; :~a~. Jo-:.:u'C 
at a•c/::!.:1; anci :.ou~C !or i.3 :i:l isot:1U':3.l.. 
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~· R&age - ZD-260 amu 

Scan lace - 2 s/sca: 

!oui.:acioa - !I. 70 e V 

Oececcioa Um:ic: 

Raferaacu: U.S. E:Aviro11lDmtal i't'Oeec1:1011 A&mcy, ?"ecleral Register, 
~. 69464-69575 (December 3, 1979). 

cr.S. Environmental ?roeeceioa Ageccy/Office of Solid ~asee, 
'.luhin&eoa. o. c., "!est ~cnod.l Eor !:valuaticg Solid Wa•c• -
?hysical/Clnical ~ecbad.l," SY-846· (1980). 
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AlOla 

~ r:hoct ~am•: Vol~:i.:es 

3aaic ~r:hoct: ?urge a.ncl !rap 

~ Aliquot (3 mL) of the ~queous s~l~ ·~ll be r:=ansfa=recl i~to r::ta 11urgin1 device; a.nli .,ur;ecl ·o~t:h 'r.ali~ f:~r 12 :U.a c1t '-0 :1:!./:n.i:l.. 

~faren:e: U.S. ~~viro~enr:~ ?r':ltec:~=~ A~~~cy, :e~eral ~·~~~:ar, 
~· 6~464-o~Si3 (JecemDer J, l~i9). 

From: Sampling and Analysis Methods for Hazardous Waste Combustion EPA-600/8-84-002 February 1984 
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AlOlb 

Volatiles 

3aaic ~thoci: 

.\n aliquot of a sludge sa=ple ~ll be diluted eo O.S: solids ~eh 
ta&ienC arade water. A 5~ portion o! Ch~ dilu:eci ~cure will 
chen be era.nsfan-eci eo the purg1:1i devic:e anci pur&eci for !.2 =.in 
with helium ac ~0 =L/:in. I! t~e sluci~e s~le is not :eaciily 
dispersible, polyethylene glycol (~ 400) will be useci to dilute 
:he sample. 

le.farenc:e: ~:ar, !!.C., !t.S. Ja:as anci ':J.!t. O:'..c:lc.sou, .. !val.uaceci ; 
~etl:oc1ology for the AAa.lysis of Rasidual '.Jasces," !tel) or: 
pre~areci :or cr.s. ~ironmenta.l Procec:ciou Ageuc:y/!!fl~ent 
Guidelines OiVisiou, ~asbini~ou. D.C., by Southern Research 
Institute. 31r:inih&m, Alaba:a uncia= Coucrac:: ~o. 68-QZ-2585 
(December 1980). 

From: Sampling and Ana 1 ysi s ~1ethods for Hazardous Waste Combustion 
EPA-600/8-84-002 February 1984 
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1\lOlc: 

'lol,.tCas 

3uic: ~ehcci: 

Solids 

?ur~g ~-=~cd Parameters: 

.-\a aliquot af :he solid sacp:a ·<~il: ~. dil·.:.::aa eo 2.! solids '<~1':!\ 
~eagact grade ~aeer. A s-~ ~or::!.on ~f =~i~ :i!uead ~~:ur• Yi:l 
be erans:arred ::o :tla· ;1ur;~~ dav1.c:a and ;:ur;~d. ::r: J..! ~1:1 ·.o1::~ 
hal!~ ~e ~o ~/~u::a. t= ::ha solid s~La i~ ~o: :a~;1:7 
dis~ersible il:. 11a::ar, ?Olf'ae!lyl.a!:'.st ;lycol. (~ :.:;o) "<~i.:.l :,a ·.~sad 
:o di:a::a :!la sa=?la. 

~.:erenc:e: ~:er. a. c. • 1. :i. .: .ames and ·..;.a. ;)!.:kso:l, "!·la.laatad 
:'..a::!lociclogy Eor ehe Analysis of ?.ul.dua.l '..;uces, ·• la~or~ 
?reparad for lJ.S. ~Viroameneal. ?ro::ac:eicc .:..~~&nc:y/!f::!ue!l: 
~U::.~a!.in~s Division, "..iashi.:l;ecn. 0. C. , ~;· Scut:ner:l i\csearc:t 
!n~::!.:uta, 31r.:ingham, .~aoama ~~er Conerac:t ~o. 63-i:-~5d5 
(DI!c:emeer 1980). 

From: Sa_mpling and Analysis Methods for Hazardous Waste Combustion 
EPA-600/8-84-002 February 1984 

.-
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~ETHOO 5030 

PURGE-ANO·T~AP ~EiHOO 

1.1 Method 5030 is used to determine the concentration of volatile organic compounds in a variety of liquid and solid waste matrices. 

1.2 This method fs applicable to nearly all types of samples, regardless of water ~ntent, including aqueous sludges, caustic liquors, acid liquors, waste solvents, oily wastes, groundwater, mousses, tars, fibrous wastes, polymeric emulsions, filter cakes, spent ~arbons, spent catalysts, soils, and sediments. 

1.3 For hignly volatile matrices, direct injection preceded by ~ilution snould be used to prevent gross contamination of tne instrumentation. For pastes, dilution of tne sample until it becomes free-flowing is used :o ensure adequate interfacial area. The success of tnis metnod also dependsr on the level of interferences in the sample; results may vary due to tne largevariability and complicated matrices of solid waste samples. 

1.4 ~eti'lod 5030 is cased upon a purge-and-trap, gas chromatographic procedure. 

1.5 This method is reccmmended for use by, or under the superv1s1on of, analysts excerience~ in tne use of purge-ana-trap systems and gas c~romatograpns ana s~ i11 ed in tile i ntercretati on of chromatograms. 

z.o Summary of Met~od 

2.1 A portion of solid waste is dispersed in polyethylene glyc~Jl (?::G) or distilled-in-glass methanol to dissolve the volatile organic cons~itwents. A por'tion of tne ?tG or metnanol solution is comcine~ with ·,o~ater ii'l a special iJ designed ~urging cnamcer. For liquid and scme semiliquid samples, ?EG or methanolic extraction will not be necessary. An inert gas is t~en oucolad tnrouon the solution at amcient tamperature and the volatile components are eff'i dent ly transferred fr~ tne aqueous_ phase to tne •tap or phase. 7ne vapor is swept through a soroent co 1 umn wnere the •to 1 at~ 1 e components are trapped. After pur;ing is completed, tne soroent column is heated and oacxf1usne~ ,o~i:n inert gas to desor~ tne components onto a gas cnromatograpnic c~lumn. (SPECIAL :~TE: For Me'tnods S020 and 8030, drying of t~e trac for ~min unaer helium flow is required. See Figure 5 for configuration.) ihe gas cnromatograpnic column ~s heated to el.ute tne components ·,.,nicn are aetec:ea oy t~e appropriate detector (Methods dOlO, 8020, 8030). 
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2 I SAMPLE INTRODUCTION TECHNIQUES 

3.0 Interferences 

3.1 Low molecular weight impurities in PEG can be volatilized during 
the purging procedure. Thus, the PEG employed in this method must be purified 
before use as described in Section 5.3. 

3.2 tmpurities in the purge gas and organic compounds out•gasing from 
the plumbing ahead of tne trap account for the majority of contamination 
problems. The analytical system must be demonstrated to be free from contam
ination under the conditions of tne analysis by running laboratory reagent 
blanks. The use of non-TF£ plastic tubing, non-TF£ thread sealants, or flow 
controllers with rubber components 1n the purging device should be avoided. 

3.3 Samples can be contaminated by diffusion of volatile organics 
(particularly fluorocarbons and methylene chloride) through the sapt~m seal 
into the sample during shipment and storage. A f1eld ~agent blank ~reP.ared 
from reagent water and CJrried through the s~ling and handling protoc$1 can 
serve as a check on such contamination. -

3.4 Contamination by CJrryover can occur whenever high-level and low
level samples are analyzed saquentially. Whenever an unusually concentrated 
sa~le is encountered, it should be followed by an analysis of reagent watar 
(PEG or methanol solution) to check for cross ccntamination. After each use, 
the purging chamber is cleaned as described in Se~tion 7.12. The trap and 
other parts of the system ar~ also subject to contamination; therefore, 
frequent aaaitiona1 bakecut and purging or the entire system may be required. 

4.0 Aooaratus and Matarials 

4.1 Purge-and-trap device: The purge-and-trap device consists of tnr~e 
separate pieces of equipment: the purging cnamcer, trap, and tne cesor:er. 
Several c=mp1eta devices are commercially available. 

4.1.1 The purging chamber must be designed to accept 5-ml or 
25-ml samples ·..-ith a '.¥ater column at least 3 c:n ae~p. The gaseous 
neadspace betwe~n ~ne water column and the trap must have a total 
volume of less than 15 ml. The purge gas mus~ pass througn the 
water column as finely divided bubbles with a diameter of less than 
3 mm at the origin. rne purge gas must be introduced no more tnan 
5 mm from the base Jf the water cclumn. The purging chamcer, 
illustrated in Figure 1, meets these design criteria. 

4.1.2 The sorcent trap consists of a l/8-in. 0.0. (0.105-in. 
I.O.) x 25-cm-long stainless steel tube packed with the appropriate 
absoroents as descrioed in Table l (see Figures ~ and 3). 

4.1.3 The desoroer must be capable of rapidly heating the trap :o 
1ao· c within 30 sec. 
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Exit~~ tncn 0. 0. 

14 mm·o. 0. 

Inlet '4 Inch 0. 0. 

~ Sun~lt lnlft 

1iJ4-- 2-Wav Svnn~ Vaivt 

1[!;- 17 em, 20 G•uge Svrinc;t NHCtlt 

'rf-.,... 6 mm 0. 0. Auct:er S.~tum 

Figure 1. ?urging c."'!amber. 

1/1!5 Inc.., 0. i:). 

Stainieu Steet 

1 :lx ~oteetJtar 
Sieve ?-Jrge 
Gas Fil:sr 

?-J~t Gas 
Fiow ~nuo• 

i -
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SAMPL! INTRODUCTION TECHNIQUES 

TASLf: l. I'URG£-ANO-TRAP PARAMETERS 

Analysis methoda 

8010 8020 8030 

N1trogen or Nitrogen or 
Purge Gas He11wa Helium He11 wn 
Purge Gas Flow 40 40 20 + l Rate (ml/min) -
Pur;e Tf me (min) u.o 12.0 30.0 

Purge Temperature .Ambient .<lmbient as· c 
Desorb Temperature (·c) 1ao· 1ao· 1oo· 
Sorbents to be used A 6 B 1n packing tuoe 

aMeasurement method to be a~ployed for identification and quant~
fication. 

KEY: A • Porous polymer packing, 60/80 mesh, chrcmatcgrapnic 
grade Tenax GC (2,5-oiphenylene oxide). 

i -

Three percent OV·l on Chrcmosorb-W 50/80 mesh (optionai ). 

S111ca gel, 35/60 mesh Davison grade-15 or equivalent. 

Coconut cnarcoal, 6/10 mesh, Bar~aby Chaney C.A.- Sa0-25 
lot #M-2549 or equivalent. 

Refer to Figure 2 for column packing. 

B • Porous polymer packing, 60/80 mesh, cnrcmatographic grade 
ienax GC (2,5-0iphenylene oxide). 

Three percent OV-l on Chrcmosorb-W E0/80 mesh (optional). 

Refer to Figure 3 for co l•Jmn pac!< i ng. 



QJaaWool 

Gnde 15 
Silica Get 

-:"enax 7.7 em 

I • 
:r!ft OV-1 1 em T 
Glass Wool 5 mm 

7:2/F~ot 
~aisunc:a 
Wire Wracced 
Sa lid 
(Cauble uver) 
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15 c::n 

I 
Jn/Foat 1 
~flistanct r 
'Nire w~ccld 
Sa lid 
($ngle L.lverl 

Se:n 

I , 
Traa Inlet 

Comaression 
1 ..,_Fitting Nut 

and Ferrwa 

Thermoccucle/ 
Contrcller 
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4.1.4 The purge-and-trap device may be assembled as a separate 
unit or be coupled to a gas chromatograph as illustrated in 
Figures 4 tnrough 5. 

4.2 Syringes: 5-ml and 25-ml glass hypodermic, equipped witn 20-gauge 
neeale, at least lS ~~ in length. 

4.3 M1cro syringes: 10 IJ.l, 25 IJ.l, 100 IJ.l, 250 1!1, 500 IJ.l, and 
1,000 IJ.l. These syringes should be equippea with 20-9auge needles 
having a length sufficient to extend from the sample inlet to within 
1 ~~ of the glass frit 1n the purging device (see Figure l). The needle 
length required will depena upon the dimensions of the purging device 
employee. 

4.4 Centrifuge tubes: 50-ml round-bottom glass centrifuge tubes 
·~ith Teflon-lined screw caps. The tubes must be marl<ed before use to .. 
show an approximate 20-ml graduation (Kimole i45212 or equivalent). i _ 

4.5 Centrifuge: Capable of acconmodating 50-ml glass tubes. 

4.5 Syringe valve: 2-way, with Luer ends (2 each; Hamilton #86725 
valve equipped with one Hamilton 135033 Luer fit:ing or equivalent). 

4.7 Syringe: 5-ml, gas-tight with shutoff ~alve. 

4.8 Bottle: 15-ml, screw-cap, Teflon cap 1ir.er. 

4.9 Balance: Malytical, capable of accurately ·~eighing 0.0001 g. 

~.10 ~otar-1 evaoorator: Equipped ·~i t!'t Tef1 en -coated s :a 1 s (3 uch i 
Rotavapor R-110 or equivalent). 

4.11 Vacuum pump: ~~echani ca 1 , t·No-stage. 

5.0 Reagents 

5.1 Trap materials (see iabie land Figures 2 and 3 for configuration;. 

S.l.l 2,6-0ipnenylene oxide polymer: 50/80 :nesh Tenax, 
chromatographic grade or equivalent. 

5.1.2 Methyl silicone pac~ing: 3: OV-l an 60/80 mesh Chrcmo
sorb-W or equivalent. 

5.1.3 Stlica gel, Davison Chemical (35/60 mesh), grade 15 or 
equivalent. 
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5.2 Reagent water: ·Reagent water ts defined as a water in which 
an i nterf erent 1 s not obser•1ed at the method detection l i mit of the 
compounds of interest. 

5.2.1 Reagent water may be generated by passing tap water 
through a earbon filter bed containing about 500 g of activated 
earton {Calgon Corp., Filtrasorb-300 or equivalent). 

5.2.2 A water purification system (M1111pore Super-Q or 
equivalent) may be used to generate reagent water. 

5.2.3 Reagent water may also be prepared by boiling water for 
lS min. Subsequently, while maintaining the temperature at 90• C, 
bubble a contaminant-free inert gas through the ·..-ater for l hr. 
While still hot, transfer the water to a narrcw-mouth screw-cap 
bottle and seal with a Teflon-linea septum and cap. 

5.3 Reagent PEG (polyethylene glycol; for solid sa~les): Reagent PEG 
is defined as PEG having a ·nominal average molecular weight of 400, and in 
which interferents are not observed at tne method detection 11m1t for com
pounds of interest. Methanol which has been distilled in glass can :e used 
as a substitute for PEG. 

5.3.1 Reagent PEG is prapared by purification of commercial 
PEG having a nominal average molecular wei;ht of 4CIJ. rne PEG is 
placed in a round-bottom flask equipped '~Witn a standard taper ;oint, 
and :ne flask is affixed to a rotary evaporator. TI1e flask is 
immersed in a water bath at 90-lOo· C and vacuum is maintained at 
less tnan 10 mm Hg for at least l hr using a two-stage mechanical ~ump. 

ihe vacuum system is equipped with an all-glass trap, ·..-nicn is maintair:ea 
in a ~ry ice/methanol bath. 

5.3.2 In oreer to demonstrate that all inte~!ring volatiles 
have been removed from the PEG, a reagent water/PEG blank must be 
analyzed. 

6.0 Samcle Collection, ~reservation, and Hanaling 

5.1 Refer to Method 8010, 8020, or 8030 for pe~ir.ent information. 

7.0 Procedures 

7.1 Assemble the ~ur:e-~nq-trap device (see Figures 4 t~rou;n 6). 
Pur~e paramete~ to be usea de~er.d on :he compounds being analyzed :or; 
see iable l. Pack the trap as shewn in Figure 2 or J and condition 
overnight at a nominal lao· C by bacxflushing with an inert gas flow of at 
least 20 ml/min. Oa11y, prior to use, condition the trap for lO min cy 
baexflusning at lao· c. 
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7.2 Remove standaras and samales from cold storage (approximately an hour prior to an analysis} and bring to room temperature by placing fn a warm water bath at 20-zs· c. 
7.3 Adjust tne purge gas (nitrogen or helium) f1aw rate accoraing to Table 1. 

7.4 Operata the gas chromatograph using the conditions aescribed in the appropriate method, 8010, 8020, or 8030. 
7.5 Attach the trap inlet to the purging device, and set the device to the purge mode. Open the syringe valve located on the purging device sample introduction needle. 
7.5 Remove the plunger from a 5-ml syringe and attach a closed syringe valve. Open the sample bottle (or standard) and carefully pour~ the sample into the syringe barrel until it overflows. (NOTE: For pastas 1t may be necessary to dilute the sample by adding a nonvolatile salven~ to the s~le. In such cases diluting can be performed in the purging device.) 
7.7 PEG extraction procedure for solids (methanol which has been distilled in glass can be used as a substitute fer PEG). Sample a1iquots fer extraction should be transferred as quic:Xly as -pcssible to minimize los~ of volatiles from the sample. 

7. 7.1 To a 50-ml glass C!ntri fuge tube 'Ni th Tef1 on-1 i ned cac. add 40 ml of reagent ?EG. ~eign the capped centrifuge tuce and PEG on an analytical ba1ance. 

7.7.2 Using an appropriate implement, transfer approxi~ately 2 g of sample to the PEG in the centrifuge tube in such a fasnion that the sample is dissolved in or submergec in :ne PEG as cuicxly as possible. Taxe care not to touch the sample-transfer implement to the PEG. ~ecap the centrifuge tube immediately and weign on an analytical balance to determine an accurate sample 'Neignt. 
7.7.3 01sperse the sample by vigorous agitation for 1 min. The mixture may be agitated manually or with the aid of a vortex-mixer. tf· t!'le sample does not disperse during this pr~c!ss, sonify ~!'le mh:tu:-! in an ultrasonic bath for 30 min. Al1ow t~e mixture to stand untii a clear supernatant is obtained as the !ample extract. Cantrifuge if nec!ssary to facilitate phase ~eparation. 
7.7.4 Tha sample extract may be stored for future analyticai needs. If this is desired, transfer the solution to a 10-mi screw cap vial with Teflon cap liner. Stor·e at -10 to -za· C, and protect from 1 i ght. 

7.7.5 Add an aliquot of the sample extract to 5 m1 reagent water. 
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7.8 Re~lace the syringe plunger and compress the sample. Open 
the syringe valve and vent any residual air while adjusting the sample 
volume to 5.0 mt. S1nce this process of taking an aliquot destroys t~e 
validity of the liquid samples for future analysis, the analyst snould 
f111 a second syringe at this time to protect against possible loss of 
data. 

7.9 Attach the syringe-valve assembly to the syringe valve on the 
purging-device. Open the syringe valve and inject the sample into the 
purging chamber. Close both valves and purge the sample for the time 
specified 1n Table l. If Method 8020 ·..-ill be used for analysis of 
the sample, dry the trap by maintaining a flow rate of 40 ml/min dry 
purge for 4 min. 

7.10 Attach the trap to the chromatogracn, and adjust the aevica 
to the desorb mode. Introduce the trapped materials to the GC column 
by rapidly heating the trap to the backflush temperature inaicatad in~ 
Table l, while bacxflusning the trap with an inert carrier gas at '-
ZO to 60 ml/min for 4 min. If rapid heating cannot be achieved, the gJs 
chromatographic column ~ust be used as a secondary trap by cooling it to 
30• C (or subambient, if problems persist) instead of the initial prog.""am 
tamperature of 45. or so· c. 

7.11 Return the purge trap device to t~e purge mode. 

7.12 Allow the trap to c~ol for 8 rnin. ~eplace the purging charn.~er 
.,.,;tn a clean purging chamber. The purging chamber is cleaned after ~a·:h 
use by sequential .,.,asning with acetone, methanol, detergent soiution, 1nd 
distilled water and drying at 105' C. 

7.13 Close the syringe valve on the purging chamber af-.er 15 sec ~o 
begin gas flew through the trap. Purge the trap at amcient ~emosratur~ 
for 4 min. Recondition :he trap by heating it to 180" C. Do no~ allo~ 
the t~ap temoerature to exca~d tao· C, since :he so~ption/desor~cion i; 
adver~ely affected by heating the trap to higher temperatures. ~fter 
heating the trap for approximately 7 rnin, turn off the trap neat~r. ~~en 
coot, the trap is ready for tne next sample. 

· i.l4 The analysis of blanks is most important in the ~ur~e-and-t~~P 
techni~ue si~ce the purging device and the t~ap can become conr.aninata: 
~Y residues from very concentrated samples or ~Y vapor~ in ~he laoara
tory. ~repare olanks ~Y filling a sample oottle ·,otith organic-fre~ wat~r. 
Blanks should be -sealed, stored at 4• C, and analyzea ~i~h each group Jf 
samples. 
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8.0 quality Control 

8.1 Before processing any samples, the analyst should demonstrate through the analysis of a distilled water method blank that all glassware and reagents are interference-free. Each time a sat of samples is extrac~ed or there is a change in reagents, a method blank should be processed as a safeguard against chronic laboratory cont~ination. The blank samples snoula be carried through all stages of the sample preparation and measurement. 
8.2 Standard quality assurance ~Jract1ces should be usee ·..-fth this method. Field replicates should be collected to validate the precision of the !amplfng technique. Laboratory replicates shoula be analyzed to valiaate . the precision of the analysis. Fo~ified samples shoula be carried t~rough all stages of sample preparation and measurement; they snould be analyzaa to validate the sensitivity and accuracy of the analysis. If the fortified samples do not indicate sufficient sensitivity to detect less than or equaJ 

t~ l ~g/g of sample, then the sensitivity of the instrument snoula oe increased or the extract subjec:ea to additional cleanup. Where doubt exists over the 
1 denti ff cation of a peak on the chromatograph, confi nnatory tech11i ques such as mass spectroscopy should be used. 

9.0 References 

1. Bellar, i.A., and J.J. Lichtenberg. 1974. J. ,!mer. '.oJa-::er '..Jorks 
Assoc. 66(12):739-744. 

2. 8ellar, i.A., and J.J. Lichtenberg. 1979. Semi·automa~ed heacspa~e analysis of drinking water~ and industrial water~ for purgeaole 
•tolatile organic compounds. In: 'lan Hall (ed.), ,·~easurement of organic ~ollutants in ·..-atar and was:ewater • .l.STM ST? 6.36, pp. lCS-129. 

3. Deve1opment and application of :est proce~ures for specific organic toxic sue stances in wastewaters. Category 11 • ,:~ur~eao 1 es and Category 12- Acrolein, Acrylonitrile, and Dic~loroaiflJorometnane. 
Repo~ for E?A Contract SS-03-2535 (in preparation). 

4. Ligon, ~.v. and H. Grade. 1981. Poly(ethy1ene g1ycol) as a ai1uent 
for preoaration of stanaaras for volatile organics in water. ~nal. 
C~em. 53:920-921. 
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METHOD 8240 

GC/MS ~ETHOO FOR VOLATILE ORGANICS 

1.0 Scoce and Acclication 

l.l Method 8240 1s used to determine volatile organic co~ounds in a 

variety of solid waste matrices. This method is applicable to nearly all 

types of samples, r~garaless of water content, including groundwater, aqueous 

sludges, caustic liquors, acid liquor~, wasta solvents, oily wastes, mousses, 

ta~, fiorous ~astes, polymeric emulsions, filter cakes, spent carbons, spent 

catalysts, soils, and sediments. 

1.2 The detection limit of Method 8240 for an individual compound is 

approximately l ~g/g (wet weight) in waste samples. For samples containing 

more than l mg/g of total volatile material, the detection limit is propor

tionately higher. 

1.3 ~ethod 8240 is based upon a purge-and-trap, gas chromatographic/ 

mass spectrometric (GC/MS) procedure. This method is restricted to usai~ or 

under the supervision of analysts experienced in the use of purge-and-trap 

systems and gas chromatograph/mass spectrometer~ and skilled in the interpre

tation of mass spectra and their use as a quantitative tool. 

Z.O Summarv of Method 

2.1 Tr.e volatile c:mpounds are intr~ducea :o the gas chromatograph ~Y 

direct injection, the Headspaca ~ethod (Method S020), or the ?urge-ana-Tr3o 

Method (Method 5030). ~ethod 5030 snould be usaa fer groun~~ater analysis. 

The components are separated vi a the gas chromatograph and aetectea 'JSi ng a 

mass spectrometer whi en is used to provide both qua 1 i <:at i ve ana quanti t.at i'le 

information. The chromatographic conditions as ·,..ell as typical mass spec

trcmeter operating parameter~ are given. 

2.2 !f tne above sample introduc~ian techniques are not applicable, 

a portion of the sample ~an be dispersed in methanol or poly~thylene gljc~l 

(PEG) to dissolve the volatile crganic constit~ents. A portion of t~e 

methanolic or PEG solutior. is c:mcined .,.;tn water in a specialli designed 

purging ch~nber. ~ inert gas is then bubble~ through the solution at 

ambient temoerature and the volatile comnponents ar! efficiently transfer~ea 

from :he aqueous ph as a to the ·1apor phase. The vapor is swept :hrcugr. a 

soroent column where the vo 1 ati: e co.nponents are trappe'l. Aft:r purgi r.g is 

com!lletec, the sorcent column is heated and bac:<.f1usned .,.;t, iner-: gas to 

desorb the components onto a gas chromatographic column. T~e gas C:1roma

!ographic column is heated to !lute !he components, 'Nnic!'l are aetec:ea .,..;::1 a 

mass spec~rometer. 

2.3 An aliquot of each sanple :':'lUSt be sp~(ed . ..,itl'l an appropriat: 

standarc to determine percent recovery and aetec~ion 1imits for tnat sJmola. 
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2.4 Table l lfsts detection limits that. can be obtained in '.¥astewater~ in the absence of interferences. Detection limits for a typical ~aste sample ~ould be significantly higner. 

TABLf 1. CHROMATOGRAPHIC CONDITIONS AND METHOD DETECTION LI~ITS 

Parameter 

Chloromethane 
Bromomethane 
lfi ny 1 en 1 ori de 
Chloroethane 
Methylene chloride 
Tricnlorofluorcmethane 
l,l·Oicnloroetnene 
1,1-0icnloroetnane . 
trans-1,2-0icnloroethene 
Ch 1 oroforrn 
1,2-0icnloroethane 
l,l,l·Tricnloroethane 
Car~on tetrachloride 
Bromodichloromethane 
1,2-Dic~loroprcpane 
trans-1,3-0ichloropropene 
irichloroethene 
Senzene 
Oibromochioromethane 
1,1,2-iricn:oroethane 
cis-1,3-0ichloropropene 
2-Ch1oroet~ylviny1 ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
Chlorobenzene 
E:hyl oenzene 
1,3-0ichlorobenzene 
1,2-0ichlorcbenzene 
1,4-0ichlorooenzene 

NO a not aeterminea. 

Retention time 
(m1 n) 

Column 1a 

2.3 
3.1 
3.8 
4.6 
6.4 
8.3 
9.0 

10.1 
10.8 
11.4 
12.1 
13.4 
13.7 
14.3 
15.7 
15.9 
15.5 
17.0 
17.1 
17.2 
17.2 
13.6 
19.8 
22.1 
22.2 
23.5 
24.6 
26.4 
~3.9 
~5.0 
~5.4 

Method 
detection limit 

(~g/1) 

NO 
NO 
NO 
NO 
2.8 
NO 
2.a 
4.7 
1.6 
1.6 
2.a 
3.3 
2.8 
2.2 
6.0 
5.0 
1.9 
4.4 
3.1 
5.0 
~0 
NO 
4.7 
5.9 
4.1 
6.0 
6.0 
7.2 
NO 
~0 
NO 

acolumn conditions: Car~opac~< 3 (60/30 mesh) c~atea ·~~~ith 1: SP·lOOO packed in a 6-ft by 2-mm r.o. glass column with helium carrier ~as at a flow rat! of 30 ml/min. Column temperatur~ is isothermal at 45" c for 3 min, then programmea at a· c per minuta to 220" and he1d for 15 min. 
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3.0 Interferences 

3.l Interferences coextractea from the samples will vary considerably 

from sourca to source, depencing upon the particular waste or extract ceing 

tested. The analytical system, however, should oe checxec to ensur~ 
freedom from interferences under the conditions of tne analysis by running 

methoc blanks. Methoc blanks are run by analyzing organic-free water in tne 

normal manner. The usa of non-iFE plastic tubing, non-TFE threac sealants, 

or flow controllers with ~Jboer ccmponents in the purging device snoula oe 

avoided. 

3.2 Samples can be contaminated by diffusion of volatile organics 

(particularly methylene chloride) tnrough the septum seal into the sample 

during shipment and storage. A field clank prepared fran organic-free ·.-~atar 

and carried through tne sampling and hanaling protocol can serve as ~ cnec~ 

on such contamination. . . 
i 

3.3 Cross contamination can occur whenever high-level and low-leve+ 

samples are sequentially analyzed. To recuca cross contamination, tne 

purging device and sample syringe should be rinsed out twice, between samples, 

with organic-free water. ~henever an unusually concentrated sample is 

encountered, it should be followed by an analys~s of organic-free ·..water to 

cnecx for cross contamination. For samples containing large amounts of 

water-soluble materials, suspended solids, high ooiling compounds, or h~gn 

organonalide 1ave1s, it :nay be necessary to wasn out the purging device ·,o~itn 

a soap solution, rinse with distilled water, and t~en dry in a las· Coven 

between ana1yses. 

3.4 Low molecular weight impurities in PE·3 can be vo1ati1ize-l during 

the purging procedure. Thus, the PEG ~mployed in this metnoa must ~e puri

fied ~efore use as described in Section 5.2. 

4.0 Aooaratus and ~aterials 

4.1 Sampling equipment 

4.1.1 Vfa 1 : ZS-ml capaci t:t or 1 arger, equi ppea with a scr~w cJc 

(Pierce .HJ075 or equivalent). Detergent wasn, rinse witn tap ana 

disti11e~ water, and 'ry for l hr at 1as· C before use. 

4.1. 2 Septum: ief1 on-faced s i 1 i cone p; erce #12722 or aqu iva 1 ent). 

Deter-;ent wash, rinse with tap and distilled · .. ater ana ary at 105" C ~or 

l hr before use. 

4.2 Purge-an~·trap devics: The purge-and-trap cevice consists of 

thre~ separa~e pieces of equipment: the purging cnamcer, trap, ana :ne 

desoroer. Several ccmp1ete devices are now commercially availaole. 
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4.Z.l The purging chamber must be designed to accept 5-ml or 
25-ml samples with a water column at least 3 en deep. The gaseous head 
space between the water col~ ana tne trap must have a total volume of 
less than lS ml. The purge gas must pass througn the water column as 
finely divided bubbles w;th a diameter of less tnan 3 mm at tne origin. 
The purge gas must be introduced no mare than S mm from the case of the 
water colwnn. The purging chamcer, illustrated in Figure l, meets 
these design criteria. 

4.Z.Z The trap must be at least 25 en long and have an inside 
diameter of at least 2.5 mm. The· trap must be pacxed to contain tne 
following minimum lengths-of-adsorbents: 1.0 em of methyl-silicone· 
coated pacxing (Section 5.3.Z), lS ~~of Z,S-aiphenylene oxide ~olymer 
(Section 5.3.1), and a~~ of silica gel (Section 5.3.3). The minimum 
specifications for the trap are illustrated in Figure 2. 

4.Z.3 The desorOer must be capable of rapidly heating the ttap 
to lao· C within 30 sec. The polymer section of the trap should -
not be heated higher· :nan lao· C and the remaining sections should not 
exceed 220• C. The desorcer design, illustrated in Figure 2, meets 
these criteria. 

4.Z.4 The purge-and-trap device may ~e assembled as a sapara:e 
unit or ce coupled to a gas cnrcmatograpn as illustrated io Figures 3 
and 4. 

4.3 Gas chromatograph/mass spectrometer system 

4.3.1 Gas chromatograph: An analytical system complete ·~ith a 
temperature-programmable gas chromatograph and all requirea ac:;ssories 
incluaing syringes, analytical columns, and ~ases. 

~.3.2 Column: 2-m~ 2~ I.O. stainless steel or glass, ~ac~~a 
with l~ S?·lOOO on 60/80 mesn Caroopacx a or equivalent. 

~.3.3 Mass spectrometer: Capaole of scanning from ~0 to 250 amu 
every 3 sec or less, utilizing 70 volts (ncminal) electron energy 
in tne electron impact ionization mode and producing a mass scectiun 
~hich meets all t~e criteria in Table l when SOng of 4-brcmofluoro
benzene (SF3) is injectaQ :nrougn :ne GC inlet or introduced in !he 
purge-and-trap mode. 

4.3.4 GC/MS interface: Any ~C-to-,"15 interface that gives 
acceptable calibration points at 5u ng per injection for eac~ c~mpound 
of interest and a:nieves acceptable tuning performa~ce criteria (see 
Section 9) may ce use'l. GC-r.o-MS interfaces '=Onstr·Jcte'l of a i 1 g1 ass 
or glass-lined materials Jre reccmmenaed. G1ass can t:le deacti'latea oy 
silanizing with aichlorodimethylsilane. The interface must be capac1e 
of transporting at least 10 ng of tne components of interest frcm t~e 

GC to the MS. 
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4.3.5 Data system: A computer system must be interface<1 to the 
mass spectrometer that allows tne continuous acquisition and storage an 
machine-readable media of all mass spectra obta1ne<1 throughout the 
duration of tJ'le chromatographic program. The canputer must nave 
software that allows searching any GC/MS data file for ions of a 
specific mass and plotting such ion abundances ve~us time or scan 
numeer. This type of plot is defined as an Extracted Ion Current 
Profile (E!C?). Software must also be available that allows integrat
ing the abundanca in any EIC? between specifie<1 time or scan numcer 
limits. Hardware and software must be available to transform the data 
into a compatible format. These generally consist of a 9-inch, 800-~pi 
tape drive and the associated software. 

4.4 Sample transfer implements: !mplements are required to transfer 
portions of solid, semisolid, and liquid wastes from sample ccntainer1 to 
laccratory glassware. The transfer must be accomplished rapidly to avoid 
loss of volatile components during the transfer step. Liquids may ce trans
ferre~ using a hypodermic syring• with a wide-~cre needle or no nee~le -
attached. Samples should be introduced into the syringe by (l) removing 
the plunger frcm the syringe, (2) pouring the sample into the barrel, and 
(3) re~lac~ng the barrel and inverting the syringe to remove any air trapped 
in the syringe. Oo not draw the sample up into :ne syringe. Solids ~Y oe 
tr~nsferred using a conventional laboratory spa:~la, spoon, or coring aevica. 
A coring device that is suitac1e for handling scme samples can oe maae oy 
using a glass tubing saw to cut away the closed and of the barrel of a glass 
hypodermic syringe. 

TABLE 2. Bf3 KE'f ION ABUNDANCE ca ITER!A 

~ass Ion aouncance criter1a 

50 lS to 4C: of mass 95 
75 ~a :o 60~ of mass 95 
95 Base ?eak, 100~ Relative Abunaance 
96 5 to 9~ of mass 95 

173 less than 2~ of mass 174 

174 greater tnan so~ of mass 95 
175 5 to 9~ of ~ass 174 

175 greater than 95~ but less :nan 100~ 
of ~ass 174. 

177 5 to 9~ of mass 176 



127 

4.5 Syringes: 5-ml and ZS-ml glass hypodermic, equipped with 20-gau;e 

needle, at least lS C! in length. 

4.6 M1cro syringes: 10-~1, 25-~1, 100-~1, 250-~1, and 1000-~1. These 

syr1nges should be equipped with 20-gauge needles having a length sufficient 

to extend from the sam~le inlet to within l em of the glass frit in the 

purg~ng device (see F1gur9 l). The needle lengtn required will depend upon 

the dimensions of tne purging device employee. 

4.7 Centrifuge tubes: 50-ml round-bottom glass centrifuge tubes with 

Teflon-lined screw caps. The tubes must be marked before use to snow an 

approximate 20-ml graduation. 

4.8 Centrifuge: Capable of accommodating 50-ml glass tubes. 

4.9 Syringe valve: Z-way, with Luer ends (Z each) (Hamilton #86725 

valve equipped with one Hamilton ;35033 Luer fitting, or equivalent). i_ 

4.10 Syringe: 5-ml, gas-tight with shut-off valve. 

4.11 Bottle: 15~~1. screw-~ap, Teflon cap liner. 

4.12 3alance: Analytical, capable of acc~rately weighing 0.0001 g. 

4.13 Rotary evaporator: equipped with Teflon-coated seals (Suchi 

Rotavapor R-1:0, or equivalent). 

4.14 Vacuum pump: mechanical, t~o-stage. 

S.J Reacents 

5.1 Reagent water: Reagent water is defined as a water in ~nicn an 

interferent is not ooserved at tne metnod aetection limit of tne c:mpou~as of 

interest. 

5.1.1 R~agent water may ~e generated by passing tap water :~r~usn 

a ca~on filter oed containing aoout sao g of ac:ivatsd cJroon (CJi;cn 

Corp., Filtrasoro-300, or equivalent). 

5.1.2 A water purification system.(M111ipore Sucer-Q or equi la

lent) may be used to generate reagent water. 

5.1.3 Reagent water may also be prepared by boiling water for 

15 min. Subsequently, wnile maintaining tne temperature at ~o· C, 

bubble a contamin~nt-free inert gas througn ~he water for 1 ~r. 

lfhile S'till hot, transfer the water to a narrow-mouth screw-C3C :a-c::: 

ana seal with a Teflon-lined septum and cap. 
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S.l.4 Reagent watar may at so be purchased under the name ''HPLC water• from several manufacturers (Burdic:x and Jackson, Baker and Watars, Inc:.). 

S.Z Reagent PEG: Reagent PEG is defined as PEG having a nominal average molecular weight of 400, and in which interferents are not observed at tne method detection limit for compounds of interest. 
S.Z.l Reagent PEG is prepared oy purification of commercial PEG having a nominal average molecular weight of 400. The PEG is placed in a round..Oottcm flask equipped wi tn· a standard taper joint, and the flask is afffxed to a rotary evaporator. The flask is immersed in a water bath at 90-loo· C and vacuum is maintainea at less ~1an 10 mm Hg for at least l nr using a two-stage mechanical pump. The vacuum system is equipped with an all-glass trap, wnicn is maintained in a cry ice/methanol bath. ; 

5.2.2 rn order to demonstrate that all interfering vo1 ati 1 es have been removed frcm the PEG, a reagent water/PEG blank must ~e analyzed. 

5.3 Trap materials 

.-

5.3.1 2,5-0ipnenylene oxide polymer: 60/80-mesh ienax, chromatographic grade cr equivalent. 

5.3.2 Methyl silicone packing: 3 percent OV-1 on 60/80 mesh Chromosoro-w or equivalent. 

5.3.3 Silica gel, Davison Che'Tlical (35/60 mesh), grade-15 or equi va i ent. 

5.3.4 Prepared trapping c~lumns may be purchased from several chromatography suppliers. 

5.4 ~etnanoi: Oist111e<1-in-gl.Jss quality or equivalent. 
5.5 Calibration ·standards; stocJc siJbtions (2 mg/ml ): Stock solu-t1 ons of c.a 1 i crati on stanaards may be pr·!pared fran pure standard materia 1 s or purcnased as cartifie~ solutions. Pr!pare stoc~ standard solutions of individual compounds in methanol using assayed ltquias or gases as appropriate. Because of the toxicity of some of the organonalides, primary dilutions of these materials should ~e precared in a hooa. A NIOSH/MESAapproved toxic gas rt!soi rat or snou 1 d oe worn by analysts '"'hen hana 1 i ng n i gi'l concentrations of these materials. 

5.5.1 Place about 9.8 ml of methanol in a 10~~1 ground-glassstoppered volumetric flask. Allow the flasl< to stand, unstoppered, for· aoout 10 min or until all alconol-wetted surfaces have dried. ~eign tne flask to tne nearest 0.1 mg. 
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5.5.2 Add the assayed reference material as described ~elow. 

S.S.Z.l Liquids: Using a 100-~1 syringe, immediately add 
Z drops of assayed reference material to tne flasx, t!'ten reweigh. 
The liquid ~ust fall directly into the alconol without contacting 
tne n.cX of the flask. 

5.5.2.2 Gases: To prepare standards for any compounds 
that boil below 30• C (e.g •• bromcmethane, cnloroetnane, chloro
methane, or vinyl chloride), fill a 5-ml valved gas-tight syringe 
with a reference standard to tne 5.0-ml mark. Lower the needle to 
S mm above the methanol meniscus. Slowly introduce the reference 
standard above the surface of the liquid. The heavy gas rapidly 
dissolves in the metnanol. 

5.5.3 Reweigh, dilute to volume, stopper, then mix by gently-; 
inverting the flask several times. ~lculate tne concentration i.1 1

-

~g/~1 per microliter from the net gain in weight. When compound 
purity is assayed to be 96~ or greater, tne weight may be used without 
correction to calculate the concentration of the stock standard. 
Commercially prepared stock standards may be used at any concantr!tion 
if they are certified by the manufacturer cr by an independent source. 

5.5.4 iransfer the stock standard solution into a ieflon-saaled 
screw-cap bottle. Store, witn minimal heaaspace, at -10 to -zo· C and 
protect from light. 

5.5.5 Prepare fresh standards weekly for gases or for reactive 
compounas such as Z-chloroethylvinyl ether. All other standards must 
~e rep 1 aced after one montn, or sooner 1f comparison witn c!'leck 
standar~s indicates a problem. 

5.5 Calibration standards; sacondary dilution solutions: Using stock 
·solutions described 1n Section 5.5, prepare seconaary dilution s~andarjs in 
methanol that contain the compounds of interest, either singly or ~ixed 
together. ihe secondary dilution standards should be prepared at concentra
tions such that tne metnanol or aqueous PEG calibration solutions prepared as 
described in Section 5.3.2 will bracket the working range of the analytical 
system. Secondary dilution stanaards should be stored ·~it!"' minimal neaaspace 
and should oe cnecxed fr!quently for signs of evaporation, especially just 
prior to preparing calibration standards from t~em. 

5.7 Surrogate standards: Surrogate standards ~ay be added to samples 
and calibration solutions to assess ~1e effect of the sample matrix on 
r!covery efficiency. The compounds employed. for tnis purpose are 1,2-
dibromotetrafluoroetnane, bis{~erfluoroisopropyl) keton~, fluorocen:ene, 
and m-oromobenzctrifluoride. Prepare methanolic solutions of tl'le surrogate 
standards using the procedures described 1n Sections 5.5 ana 5.6. The 
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concentrations prepared &nd the amount of solution added to each sample should be those r.quirea to give an amount of each surrogate in the purging device that is equal to the amount of eacn internal standard added, assuming a 100~ recovery of the surrogate standards. 

5.8 Internal standards: In this method, internal standards are employed during analysis of all samples and during all calibration procedures. The analyst must select one or more internal standards that are similar in analytical behavior to the compounds of interest. The analyst mus~ further demonstrate that the measurement of the internal standard 1s not affected by method or matrix interferences. Because of these limitations, no internal standard can be suggested that is applicable to all samples. However, for general use, 04·1,2-dichloroethane, Ds-benzene, and Ds-ethylbenzene are necommended as internal standards covering a ~ide boiling point range. 
5.9 4-8romof1uorobenzene (BFB): ~FS is added to the internal staqdara solution or analyzed alone to permit the mass spectrometer tuning for ea~ GC/MS run to be checked. 

5.10 Internal standard solution: Using the procedures aescribed in Sections 5.5 and 5.5, prepare a methanolic solution containing eac~ internai standard at a concentration of 12.5 ~g/ml. 

5.11 Sodium mcnohydrogen phosphate: 2.0 ~in distilled ~ater. 
5.12 n-Nonane and n-dcdecane, 98+: purity. 
5.13 ~-Hexadecane, distilled-in-glass (Burdick ana Jackson, or equivalent). 

6.0 Samcle Collection, Handlina, and Preservation 

5.1 All samples must be collected using a sampling plan tnat adaressss the considerations discussea in Section One of ~is manual. 
S.Z All samples mustoe stored in ief1on-lined screw cap vi~ls. :~mple containers should be filled as completely as possiole so as to minimize heacs~ace or void space. Vials ccntaining liquia sample should oe s:or~d in an inverted position. 

6.3 All samples must be iced or refrigerated from the time of coi~ec~ion to the time of analysis, and should be protected from light. 
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7.0 Procedure 

7.1 Calibration 

7.1.1 Assemale a purge-and-trap device that meets the specifications 
in Section 4.2 and connect the device to a GC/MS system. Condition the 
trap overnight ae lao· C by oacxflushing witn an inert gas flow of at 
least 20 ml/min. Prior to use, condition the trap daily for ~a min 
while bacxflushing at lao· c. 

7.1.2 Operate the gas chromatograph using the conditions describeo 
in Section 7.3.5 and operate the mass spectrometer using the conditions 
described in Section 7.3.2. 

7.1.3 Calibration procedure 

7.1.3.1 Conduct calibration procedures using a minimum iat 
three concentration levels for each calibration standard. One of 
the concentration levels should ce at a concentration near ~ut 
above the method detection limit. The remaining two. concentration 
levels should correspond to the expecte1 range of concentrations 
found in real samples or should define :ne worKing range of ~1e 

GC/MS system. 

7.1.3.2 Prepare the final solutions containing the required 
concentrations of calibration standards, including surrogate 
standards, directly in the purging device. io the purging device, 
add 5.0 m1 of reagent water or reagent water/P:G solution. ihis 
solution is prepared by taking 4.0 ml of reagent ·~ater cr reagent 
P:G and diluting to 100 ml with reagent water. rne raagent ·14ater/ 
PEG soiution is added to the purging device using a 5-ml glass 
syringe fitte~ with a 15-cm 20-gauge needle. rne needle is inse~ea 
tnrough the sample inlet shown in Figure l. lne internal aiameter 
of the l4-9auge needle that forms tl'le sample inlet ·~ill per.nit in
sertion of a 20-gauge needle. ~text, using a 10·\.Ll or 25-~1 micro ... 
syringe equipped with a long needle (see Section ~.6), take a 
volume of the secondary dilution solution containing appropriate 
concentrations of tne ca 1 i brat ion standards (see Section 5. 5). .~da 
the aliquot of calibration solution directly to t:te reagent .,.ater 
or reagent water/PEG solution in the purginy device ~Y ~nserting 

the needle :~rougn tne sample inlet. ~nen disc~arging tne ::ntents 
of tne micro-syringe ce sure that tne end of tne syringe ~ee~ie is 
well beneath tne surface of t!'le reagent .,.ater or water/PEG so1u ... 
tion. SimiTarly, add 20 ~1 of the internal standard soiuticn (see 
Section 5.10). Close the 2-way syringe 'lalve at tne sampie inlet. 

· 7.1.3.3 Carry out the purge and analysis procadure as 
described in Section 7.3.~. iaculate the are! response of tne 
primary characteristic ion against concentration for each compound 
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1n~ludfng the internal standards. Calculate response factors (RF) for each canpound as follows: 

RF • (AsCis)/AisCs) 
wne,-.: 

As • Ar.a of the primary dtaracter1 stic 1 on for the compound to be measured 
Afs • Area of the primary characteristic ion of the internal standard 

C;s • Concentration of the internal standard 
C5 • Concentration of the compound to oe measured. -The internal standard selected for the calculation of the RF of a compound and subsequent quantification of the compound is generally the internal standard that has a retention time closest to tnat of the compound. It is assumed that a linear calibration plot will :e obtained over the range of concentrations usea. If the RF value over the working range is a constant (less than 10~ relative standard deviation), the RF can be assumed to be invariant, and the averaga RF can be usea for calculations. Alternatively, the results can be used to plot a calibration curve of response ratios, A5 /A; 5 , versus RF. 

7.1.3.4 The RF must be verified on each worXing aay. ihe concentrations selected should be near ~he midpoint of the wor~ing range. The rasponse factors obtained for the calibration standards analyzed immediately before and after a set of samples ~ust :e within ~20~ of the response factor usad for quantification of ~~e sample concentrations. 
7.2 Daily GC/MS performance tests 

7.2.1 At the beginning of each day that analyses are to ce perf·Jrme~, 
the GC/MS system must oe checked to sae that accaptaole performanca criteria are acnieved for BFa (sae Table 2). 

7.2.2 The BFB performance tes; requires the following instrumental 
parameters: 

E1 ectron Energy: 
~ass Range: 
Scan Time: 

70 •tolts (naninal) 
40 to 250 amu 
to give approximately 6 scans per peak but not to exce~ 3 sec per scan. 
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7.2.3 Bleed BFS vapor into the mass spectrometer ana tune tne 
instrument to achieve all tne key ion criteria for tne mass spectrum of 
aFB given in Table l. A solution containing 20 ng of BFS may be injected 
onto the gas chromatographic column in order to cneck the key ion 
criteria. 

7.2.4 The peak intensity of D5-benzene is used to monitor the mass 
spectrometer sensitivity. The peak intensity for Os-benzene observed 
during eacn sample analysis must be between 0.7 ana 1.4 times tne 05-benzene 
peak intensity observed during the applicable calibration runs. For example, 

if the peak intensity of Ds-oenzene observed during calibration was 355,000 
area counts, then each subsequent sample or blank must give a Ds-oenzene 
peak intensity of between 250,000 ana 500,000 area counts. If the 00-oenzene 
peak intensity is outside the specified range, the sample must be reana1yzea. 
If the peak intensity is again outside the specified range, the analyst ~ust 
investigate the cause of the variability in sensitivity ana corre~t the 
problem. · -

7.3 Sample extraction and analysis 

7.3.1 The analytical procedure involves ex~r!cting the ~on-aqueous 
sample with methanol .or polyethylene glycol (PEG) ana analyzing a 
portion of the extract by a purge-~nd-trap GC/MS ~rocadure. The amount 
of the extract to be taken for the GC/MS analysis is ~asad on the 
estimated total volatile content (TVC) of the sample. The TVC is 
estimated by extracting the sample with n-nexadecane and analyzing the 
n-nexadecane extract by gas chromatography. 

7.3.2 The estimated TVC is based on tne total area response 
relative to that of n-nonane for all components eluting prior to tne 
retention time of n-dodecane. The response factor for n-nonane and the 
retention time of n-dodecane are deter.nined by analyzing a 2-~1 aliquot 
of an n-nexadecane solution containing 0.20 mg/ml of n-nonane ana 
n-aodecane. 

7.3.2.l .The GC analyses are conducted using a flame ioniza
tion detector and a 3-m x 2-mm I.O. glass column pac~ed with 10~ 

OV-lOl on 100-200 mesh C~romosorb W-HP. The column temperature is 
programmed frcm ao· c to zao· c at a·;min ana held at zso· for 
lO min. 

7.3.2.2 Cater-nine the area response for n-nonane and aiviae 
by 0.2 to obtain the area response factor. Record the retention 
time of n-dodecane. 

7.3.2.3 Add l.O g of sample to ZO ml of n-nexadecane and 
2 ml of 2.0 M ~azHP04 contained in a 50-ml glass centrifuge 
tube and cap securely witn a Teflon-lined screw cap. Sha~e the 
mixture vigo~usly for one minute. If the sample does not disperse 
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dl.ir1ng the shaking p~c:ess. sonify the mixture in an ultrasonic 

bath for 30 ~in. Allow the mixture to stand until a clear 

supernatant is obtained. Centrifuge if necessary to facilitate 

phase separation. 

7.3.2.4 Analyze a 2-~1 aliquot of the n-hexadecane super

natant using the conditions described 1n Section 7.3.2.1. Determine 

the total area response of all components eluting prior to the 

retention time of n-dodecane and subtract the corresponding area of 

an n-hexadecJne blank. Using the area response factor determined 

for n-nonane in Section 7.3.2.2, calculate the TVC as follows: 

riC • __ r_AR_s_a_m_~ l_e_·_T_AR_b_l a_n_k __ X 20 

n-Nonane Area Response Factor 

where: 

TVC • total volatile content of the sample in mg/g 

TARsample a total area response obtained for the sample 

TARblank a total area respcnse obtained for a blank. 

.. 
; -

7.3.3 rne transfer of an aliquot of the sample for extraction 

·o~~ith methanol or PEG should t:e made· as quicldy as possible to minimi:e 

loss of volatiles from the sample. 

7.3.3.1 To a 50-ml glass centrifuge tube with Teflon-lined 

cap, add 40 ml of reagent methanol or PEG. Weigh the capped 

centrifuge tube and methanol or PEG on an analytical balance. 

7.3.3.2 Using an appropriate implement {see Section 4.4), 

transfer approximately 2 g of sample to the methanol or ?EG in the 

eantri fuge tuce in such a fashion that the samp 1 e is di sso l'led in 

or submerged in the methanol or PEG as quicxly as possible. Take 

care not to touch the sample-transfer implement to the methanol or 

PEG. Recap the centrifuge tube irrmediata1y and weigh on an anaiytica1 

balance to aetermine an accurate sample .,.,eight. 

7.3.3.3 Disperse tha sample by 'ligorous agitation for l mii1. 

The mixtur~ may be agitated manually or witn the aia of·a vortex-mixer. 

If the sample does not aisperse during this process, soni~y the 

mix~ure in an ultrasonic bath for 30 min. Allow the mixtur~ to 

stand until a clear supernatant is obtained as the sample extrac~. 

Centrifu~e if necessary to facilitate phase separation. 
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7.3.3.4 The sample extract may be stored for future analytical 
needs. If this 1s desired, transfer the solution to a 10-ml screw 
cap vial witn Teflon cap liner. Store at -10 to -zo• C, and protect 
fr0111 light. 

7.3.4 Reagent water, internal standard solution, and the s~le 
extract are added to a purging chamoer that fs connected to the purge-and
trap device and that has been flushed with helium during a 7-min trap 
reconditioning step (see Section 7.3.4.4). The additions are made using 
an appropriately sized syringe equipped with a 15-cm 20-gauge needle. 
Open the syringe valve of the sample inlet (shown in Figure l) and 
insert the needle through the valve. 

7.3.4.1 Add 5.0 ml of reagent water or aqueous sample to 
which 20.0 ~1 of the internal standard solution has been added (sa! 
Section 5.10) to the purging chamber. Insert the needle of the .. 
syringe well below the surface of the water for the addition of ;.
the internal standard solution. If the sample is aqueous go to 
Section 7.3.5. 

7.3.4.2 Add an aliquot of the sample extract from Sec~ion 
7.3.3.4. The total quantity of volatile ccmponents injected should 
not exceed approximately 10 ~g. !f the total volatile content 
(TVC) of the sample as detennined in Section 7.3.1.4 is 1.0 mg/g or 
less, use a 200-~1 aliquot of the sample extract. If the TVC is 
greater than 1.0 mg/g, use an aliquot of the sample extract that 
contains approximately 10 ~g of total volatile components; the 
volume (in ~1) of the aliquot to oe taken can be calculated oy 
dividing 200 by the TVC. If the TVC is greater than 20 mg/g, take 
a 500-~l aliquot of the sa~le extract and dilute to 10 ml wit~ 
PEG. In this case ca 1 cu 1 ate the a 1 i quot vo 1 ume (in ~J,l ) of the 
undiluted l!xtract to be taken by dividing 4,000 by tne TVC. If the 
~IC is less than 1.0 mg/g and greater sensitivity is desired, use a 
large purging chamber containing 25 ml of reagent water and usa a 
1.0-ml aliquot of t~e sample extract. 

7.3.4.3 Close the 2-way syringe valve at the sample inlet. 

1.3.5 Th! sample in the purging chc11nber is purged ·~ith helium ':O 
transfer the volatile components ~o the trap. The trap is tnen heat~d 
to desorb the ''alatile components which are Sillept by the helium carrier 
gas onto the GC column for analysis. 

7.3.5.1. Adjust the gas (helium} flow rate to 40 • 3 ml/min. 
Set the purging device to purge, and purge the sample for 
1l.O ~ 0.1 min at amb~ent temperature. 
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OAGAHIC ANALYTICAL METHODS • GC/MS 

7.3.5.2 At tne conclusion of the purge time, adjust the dev1ca to tne desoro mode, and begin tne GC/MS analysis ana data acquisition using tne following GC operating conditions: 
Column: 6-ft x 2~ I.O. glass column of l~ SP-1000 on C.trt)o-1)ack 8 ( so-ao mes n ) • 
Teaperature: Isotnermal at 45• C for 3 m1n, then increased at a· C/m1n to 220• C, an4 maintained at 220• C for 15 min. 

Concurrently, introduce the trapped materials to the GC column by rapidly heating the trap to tao· c wn11e bacxftush1ng the trap witn he11um at a flow rate of 30 ml/min for 4 min. If this rapid heating requirement cannot be met, the GC column must be used as a . secondary trap by cooling it to Jo· C or lower during the 4-min desorb step and starting the GC program after the desorb step. 
r 7.3.5.3 Return the purge-and-trap device to the purge mod.r and continue acquiring GC/MS data. 

7.3.5.4 Allow the trap to eool for 8 min. Replaca the purging chamber with a clean purging chamber. The purging chamoer fs cleaned after each usa by sequential washing with acetone, methanol, detergent solution and distilled water, and then dried at tos· c. 

7 • .3.5.5 C1 ose the syringe valve on tne purging chamber after 15 sec to begin gas flow through tne trap. ?urge the trap at !mD1ent temperature for 4 min. Reccna1t1on tne trap by heating it to tao· c. Oo not allow tne trap temperature to exceed leo· c, since the sorption/desorption is acver$ely affected wnen the trap is heated to higner temperatures. After heating the trap for approximately 7 min, turn off the trap heater. '..Jhen cool, the trap is ready for the next sample. 
7.3.6 If the response for any ion exceeds the working r!nge of the system, repeat the ana 1 ys 1 s using a ccrrespondi ngl y smaller ali ·~uot of tne sample extract describec in S•ction 7.3.2.3. 

7.4 QUalitative identifi~ation 
7.4.1 Obtain an EIC? for the primary characteristic ion ana at 1 east t'IIIO other d1aractari st ic ions for each co:npound 'Nil en pract i ca 1 • The following criteria must be met to make a qualitative identification. 

7.4.l.l ihe characteristic ions of each compound of interest must maximize in the same or w~~hin one scan of e!ch other. 
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7.4.1.2 ·The retention time must fall within !30 sec of the 
~tantion time of the authentic compound. 

7.4.1.3 The relative peak heights of the characteristic 
ions in the EICP•s must fall within +20S of the relative intensities 
of these ions in a ~ferenca mass spiCtrum. Reference spectra may 
be generated froaa the standarus analyziCS by the analyst or fran a 
reference library. All reference spectra generated fraa standaras 
must be obtained fraa an appropriately tuned mass spectrometer. 

7.5 Quantitative determination 

7.5.1 When a compound has been identified, the quantification of 
that compound will be based an the integrated abundance from the E!C? of 
the primary characteristic 1on. In general, the primary cnaractl!ristic 
1on selected should be a ~tatively intense ion, as 1nterference-frte as 
possible, and as close as possible in mass to the characteristic ioh.-of 
the internal standard used. Generally, the base peak of the mass 
spectrum is used. 

8.0 quality Control 

8.1 Each laboratory that uses this method is r!quired to operate a 
formal quality control program. The minimum requirements of this program 
consist of an initial demonstration of laboratory capability and the analysis 
of spiked samples as a continuing check on perlormance. The laoorator:t is 
required to maintain performance records to define the quality of the data 
that are generated. Ongoing performance checks must be compared with 
established performance criteria to determine if the results of analyses are 
within the accuracy and precision limits expected of the method. 

S.l.l Before perfo~ing any analyses, the analyst must demon· 
strate the abi 1 tty to generate acceptaD 1 e accuracy and precision ,..,; tn 
this ~thod. t1is ability is established as described in Section 8.2. 

8.1.2 The laboratory must spi(e all samples including check 
samples with surrogate standards to monitor continuing laboratory 
performance. This proceaure is descri~ed in Section 8.4. 

a.l.3 Before processing any samples, the analyst should daily 
demonstrate, througn the analysis of an or9anic-free 'Mater method :1ank, 
that the entire analytical system is interference-free. The olanK 
samples should be carriea througn all stages ot the sample preparation 
and measurement steps. 

a.2 To establish the ability to generate acceptable accuracy and 
precision, the analyst must perform the following operations using a 
representative sample as a cneck sample. 
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8.2.1 Analyze four aliquots of the unspiked check sample according to the method 1n Section 7.3. 
8.2.2 For each compound to be measured, select a spike ooncantration representative of twice the level found 1n tne unspiked cneek sample or a level equal to 10 times the expected detection limit, wn1chever is greater. Prepare a sp1k1ng solution by dissolving tne eaapounas in methanol at t~e appropriate levels. 

8.2.3 S~ike a minimum of four a11quots of the cnecx sample witn the sp1k1ng solution to ac~ieve the selected spike concentrations. Spike the samples by adding the spikinq solution to the PEG used for the extraction. Analyze the spiked alfquots according to the method in Sect 1 on 7. 3 • 

8.2.4 Calculate tne average percent recovery, R, and the standard de vi at ion of tne percent recovery, s, for a 11 compounds and .. surrogate standards. Background corrections must be made before R and_ s ca 1 cu 1 at 1 ons are performed. The average percent recovery must ce greater than 20 ·for all compoun.ds to e. measured and greater than SO for ail surrogate compounds. The percent relative standarc deviation of the percent recovery, s/R x 100, must be less tnan 20 for all c~mpounds to be measured and all surrogate compounds. 
8.3 The analyst must calculate method performanca critaria for each of tne surrogate standards. 

8.3.1 Calculate upper and lower c~ntrol limits for met:-tod performance for eacn surrogate standard, using tne values for R and s calculated in Se~t1on 8.2.4: 
Upper Control Limit (UCL) • ~ + 3s Lower Control Limit (LCL} • R • 3s 

The UCL and LCL can be used to construct control charts that are usefui in observing trends in performance. 
8.3.2 For eaeh surrogate standard, the laboratory must maintain a record of tne R and s values octainea for eacn surrogate standar~ in eacn waste sample analyzed. An accuracy statement should oe prepared frcm these aata and updated regularly. 

8.4 The lacorltory is required to spike all samples ·~ith the surrogate standards to monitor soike recoveries. The spiking level used should be tnat which will give an amount in the purge apparatus that is equal to the amount of the internal stanaard assuming a 100~ recovery of tne sur~gate stanaar~s. rr tne recovery for any surrogate standard do•U not fall wit,in tr.e control limits for method perro~ance, the results reported for that sample mustoe 
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qualified as being outside of control limits. The laboratory must monitor 
the frequenc.Y of data so qualified to ensure that it remains at or below s:. Four surrogate standards, namely 1,2-dibromodifluoroethane, bis(perfluoro-1soprcpyl) ether, fluorobenzene, and ~-bromobenzotrifluoride, are recommended for general use to monitor recovery of volatile compounds varying in volatility and polarity. 

a.s Each day, the analyst must demonstrate through the analysis of a process blank that all glassware and reagent interferenees are under control. 

8.5 It 1s recommended that the laboratory adopt additional quality assurance practiees for use with this method. The specific praetiees that are most productive depend upon the needs of the laboratory and the nature 
of the samples. Field replicates may be analyzed to monitor the precision of the sampling technique. Whenever possible, the laborato~/ should perform analysis of standard reference materials and partfeipate in relevant per· formance evaluation studies. 

. . 
i -8.7 Standard quality assurance pract1ees should be used with this 

method. Field replicates should be collected to validate the precision of the sampling technique. Laboratory replicates should be analyzed to validate the precision of the analysis. Fortified samples should be carried throush all stages of s~le preparation and measurement; they should be analyzed to validate the sensitivity and accuracy of the analysis. If the fortified waste samples do not indicate sufficient sensitivity to detect less than or equal to 1 ~g/g of sample, then the sensitivity of the instrument should be 
increased or the extraet subjected to additional cleanup. Detection limits to be used for groundwater samples are indicated fn Table l. '.-ihere doubt 
exists over the identification of a peak on the c~romatograph, confirmatory techniques such as mass spectroscopy should be usad. 

8.8 The method detection limit (MOL) is defined as the minimum concentration of a substanee that can be measured and r~ported with 99~ confidence that the value fs aoove zero. The MDL concentrations listed in Table l were obtained using reagent water. Similar results were achieved using representative wastawatars. The MOL actually achieved in a given analysis will vary depending on instrument sensitivity and matri~ effects. 

8.9 In a si ngt e laboratory, using reagent ..,ater and wastewaters spike~ a-: or nea·r baekground levels, the average recoveries presented in Table 3 
w~re obtained. Tne standard deviation of the measurement in percent recovery 
13 also included in iacle 3. 
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ATTACHMENT F 

EXCEPTIONS TO THE TRIAL BURN PLAN 
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The following exceptions were noted to the Trial Burn Plan 
and Quality Assurance Project Plan, Appendix J of the Los 
Alamos Part B application of November 1986, during the RCRA 
Trial Burn of September, 1987 conducted at the Los Alamos 
Controlled Air Incinerator: 

EXCEPTIONS TO THE TRIAL BURN PLAN 

The following are exceptions to the Trial Burn Plan for a 
Modular Incinerator at the Los Alamos National Laboratory in 
Los Alamos, New Mexico, Revision 1.0, of October 1985, 
Appendix J of the Los Alamos Part B Application of November 
1986: 

a) Trichloroethylene (TCE), added as a dioxin precursor 
surrogate, was introduced as a secondary POHC during 
the trial burn. Wherever carbon Tetrachloride (CC1 4) 
is referred to in the Trial Burn Plan, TCE should be 
added. 

b) Page 7, Table !--Automatic feed cutoff parameters have 
been changed to include Minumum SCC temperature, 
Maximum co concentration, Minimum sec o2 (%),Minimum 
scrub solution pH, and Maximum combustion gas velocity. 
Minimum and maximum values for automatic feed cutoff 
parameters have been adjusted as discussed in Section 7 
of the RCRA Trial Burn Final Report (March, 1987). 

Minimum Primary Combustion Chamber temperature varies 
with the feed rate and excess o2 and should not be a 
feed cutoff parameter. Minimum and maximum HEPA filter 
pressure drop are nuclear safety concerns and it is 
therefore not appropriate to address this parameter in 
chemical operations. HEPA filters must be certified 
through DOP testing by an independent auditing 
organization at LANL before the CAI is allowed to 
operate; therefore, permit restrictions on HEPA filter 
pressure drop would be unnecessary and redundant. 

c) Page 10, #7 and Page 31, #4--CO monitoring was 
performed with a Horiba NDIR analyzer using EPA Method 
10 technique. The offgas sample point was at the duct 
prior to the stack (App.J, Fig. 5, page 17, point #10) 
rather than between the reheater and HEPA filter banks. 

d) Page 19, i.--Problems with the FID analyzer did not 
allow confirmation of ORSAT stack gas analysis. 

e) Page 24, j. and Page 33, #3--Twelve EPA Method 5 
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sampling runs were made (80 min./ea.), 3 replicates for 
each of the four test conditions. A total of 24 VOST 
sampling runs were made (20 min.;ea.), 6 replicates for 
each test condition. 

f) Page 33, #4b and Page 35, Table 6--Pel-E-Cel, a 
commercial cellulosic absorbent made from corncob, was 
substituted for sawdust. 

g) Page 34, Table 5--ccl4 and TCE accounted for about 65% 
by weight of the liqu1d feed. Ash content was approx. 
0.25 % by weight. 

h) Page 36, Table 7 & Page 39, #2--Sampling run duration 
was 80 minutes for EPA Method 5 and 20 minutes for 
VOST. 

i) Page 39, #3--Actual consumption of test wastes totaled 
2233 lb of cc14 and 1000 lb of TCE for all four test 
conditions. 

j) Page 40, Table 9--The actual test schedule took four 
days, each day corresponding to a new test condition. 

EXCEPTIONS TO THE QUALITY ASSURANCE PLAN 

The following exceptions were noted to the Quality Assurance 
Project Plan for a Controlled Air Incinerator Trial Burn of 
March 1986, Attachment A of Appendix J of the Los Alamos 
Part B Application of November 1986: 

a) Section 3.0--Final combustion temperature in conditions 
1 and 3 was 2200 °F. TCE was added as a POHC in the 
feed mixtures. 

b) Table 6-l.--scrubber discharge liquid samples were 
taken at the beginning, middle and end of each EPA 
Method 5 run and composited. Since POHC and HCl 
emission rates were integrated over their entire sample 
periods, it was felt that the scrubber discharge liquid 
samples should be a composite of samples taken over the 
total sample period, and thus be as representative of 
the average value as possible. 

c) Section 11.0--As discussed in section 3.3 of the RCRA 
Trial Burn Final Report for the Los Alamos Controlled 
Air Incinerator (March, 1987), no surrogate spiking of 
VOST cartridges before analysis was performed. In 
accordance with section 12.0 of the Quality Assurance 
Project Plan (Attachment A to Appendix J), in place of 
replicate analyses of composited samples, replicate 
standard reference materials were submitted for 
analysis to monitor instrument precision and accuracy. 
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APPENDIX J-1 

ENGINEERING DESCRIPTION OF THE LOS ALAMOS 
CONTROLLED AIR INCINERATOR SYSTEM 



Detailed Enaineering Description of Incinerator 

1. Manufacturer's Name and Model Number 

The Los Alamos Controlled Air Incinerator (CAI) system was manufactured by Environmental Control Products (now Ecolaire) of Charlotte, North Carolina. The model number is ECP 500-T. 

2. Type of Incinerator 

The CAI system consists of a waste feed system, a dual chamber controlled air incinerator, and pollution control equipment. The Los Alamos CAI was developed through extensive modification and integration of commercially available and custom fabricated equipment. Components of the system include a ram feeder for solids feed to the lower chamber, a primary combustion chamber (PCC) for initial combustion and volatilization of organics, a secondary combustion chamber (SCC) to provide complete combustion of volatiles, an ash handling system, a water spray quench column, a high-energy venturi scrubber, a packed-column acid gas absorber with demister, a gas reheater, high efficiency particulate air (HEPA) filters, an activated carbon absorber, and a final HEPA filter. 

The small production-scale CAI system at Los Alamos was originally designed for the demonstration of volume reduction of combustible solid radioactive wastes. One of the primary purposes of the CAI has been incineration research. As part of this effort, the incinerator was modified to include a high intensity vortex liquid injection burner, firing into the primary chamber, for injection of liquid wastes to the CAI. Research studies which have been completed in the CAI have included the incineration of various radioactively contaminated solid wastes, liquid PCBs, and pentachlorophenol contaminated wood. In anticipation of incineration of larger volumes of radioactive and chemical combustible wastes, several equipment modifications are underway to provide for safer and more reliable operation of the CAI during production-scale incineration campaigns. 

A block flow diagram of the CAI is shown on Figure 1. The block flow diagram begins where the waste and auxiliary fuel is injected into the primary chamber and then traces the flow of the hot combustion gases to the secondary chamber, quench tower, and other pollution control devices with all discharge points noted. This diagram incorporates equipment modifications to improve system safety, reliability and performance. 
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3. Linear Dimensions of the Incinerator Unit Including 
cross-Sectional Area of the Combustion Chambers 

The CAI system has two combustion chambers. The lower (primary) chamber dimensios are 4 feet 10 inches inside diameter by 6 feet inside length. The upper (secondary) chamber dimensions are 3 feet 10 inches inside diameter by 6 feet inside length. The rectangular duct between the two chambers has internal dimensions of 1 foot by 3 feet and is 2 feet long. This duct contains the secondary air injectors and therefore functions as part of the secondary combustion chamber (SCC), The dimensions of the hightemperature cross over duct between the sec and the quench tower are 1 foot 8 inches inside diameter by 13 feet 7 inches long. This duct fuctions as an extension of the sec. The v~1umes of the individual chambers ar! then approximately 110 ft for the primary chamber and 105 ft for the secondary chamber. A schematic of the CAI, showing chamber dimensions and burner locations, is shown in Figure 2. 

4. Description of the Auxiliary Fuel Burner System 

The auxiliary fuel burner system employs separate burners for each of the two combustion chambers. The primary combustion chamber (PCC) utilizes a liquid injection type burner capabile of firing natural gas, fuel oil, or liquid waste feed blends, while the secondary combustion chamber (SCC) burner fires on natural gas only. Combustion air to each burner is supplied by a dedicated forced draft fan. Each of the auxiliary fuel burners is temperature controlled and is run with a preset combustion air to fuel ratio. All fittings, regulators, and control valves are Underwriters Laboratory, Chicago, Illinois, approved and are assembled to meets the standards of Industrial Risk Insurers, Illinois, or other authority, where applicable. 

The primary chamber burner, a Trane LV-2 high-intensity vortex liquid injection burner, is located on the side of the PCC, firing down at a 45° angle into the chamber. This burner is equipped with its own natural gas pilot and natural gas supply. This unit, rated at 2,000,000 BTU per hour, is configured to fire in three modes: 1) on natural gas, 2) on fuel oil, and 3) on waste liquid or waste liquid/fuel oil blends. Methods 1 or 2 are used to maintain heat in the lower chamber when not feeding liquid waste and while flushing the liquid feed lines following completion of a liquid waste burn. Method 3 is used when actually firing liquid wastes. In the event that the heating value of the liquid waste is too low to ensure proper operation of the liquid burner, fuel oil is batch-blended with the waste which is subsequently injected through the liquid burner as a mixture. Atomization of the liquid feed stream is accomplished with either air or steam through an internal mix nozzle. 

The secondary auxiliary fuel burner, a pre-mix type Pyronics model 1501NM gas burner, is located at the entrance to the sec, 
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and fires on natural gas only. This unit is rated at l,soo,ooo BTU per hour maximum output and develops maximum rating at 3 inch W.G. pressure at the burner. 

5. capacity of Prime Mover 

The CAI system prime mover is a Spenser Model G-3040-H-MOD turbine blower which operates as an induced draft (ID) fan. Two of these units are located in parallel, with one unit serving as an off-line backup. The ID fan is capable of producing a negative pressure of 110 inch w.c. at a flow of 2200 ICFM with a discharge pressure of 11.31 psia to accommodate the 7300 feet elevation at Los Alamos. The ID fan has a 50 hp, 3500 rpm motor. 

6. Description of Automatic Waste Feed Cutoff 

The primary function of the waste feed cut-off interlocks is to prevent the feeding of material at incineration conditions that are inadequate to assure destruction of the materials. During the startup and shutdown of the incinerator or during process upsets, the interlock system automatically stops all waste feed systems and prevents their restart until the incinerator is at proper operating conditions and the interlock is manually reset. 
The process parameters identified in Table 1 are tied into an alarm panel and will also cut off the waste feed if the permit conditions for these parameters are exceeded. These waste feed cutoff parameters are based on results of the RCRA trial burn, during which the Los Alamos controlled air incinerator met or exceeded the performance standards of 40 CFR 262.343. If any parameter is exceeded, a block valve in the waste liquid feed line to the liquid burner will automatically close, and the initiation signal to the solid waste feeding mechanism will automatically be deactivated. When permit conditions are within limits, neither the waste liquid block valve nor the solid waste feeding mechanism will be prevented from operating. A discussion of the automatic waste feed cut-off parameters follows: 

0 Primary and Secondary Chamber Temperatures--Secondary chamber temperatures are normally controlled within +/- 50°F of the setpoint. Performance standards were achieved at a setpoint of 2000°F in the sec and as low as 1400°F in the PCC. It is expected that the 50°F temperature variation in the sec will be encountered during normal operation and should not be a cause for automatic waste feed cutoff. Since temperature variation in the PCC is dependent on waste feed and excess o2 feed rates, the primary chamber temperature variation should not be restricted, with a minimum PCC temperature of 1400°F set as a waste feed cutoff. 



TABLE I. AUTOMATIC LIQUID AND SOLID WASTE FEED 
CUT-OFF PARAMETERS 

----------------------------------------------------------------------Parameter 

Minimum PCC Temperature 1400°F 

Minimum SCC Temperature 1950°F 

Maximum co concentration 90 ppm by volume dry basis as measured 
by the continuous recording co analyzer, except that for a period not to exceed 
~ minutes, the system can continue to 
burn waste if the co concentration does not exceed a maximum of 500 ppm. 

Minumum SCC Excess o 2 7.5% for solids'feed, 6.0% for liquid 
Max. Combustion Gas Velocity 3,654 lbjhr during solids feed; 

3,933 lbjhr during liquids feed 
Minimum Scrub Solution pH 1.0 
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carbon Monoxide--
carbon monoxide (CO) concentrations are measured in the offgas stack ductwork, downstream of the induced draft fans. The maximum allowable co concentration in the CAI offgas (in ppmv) should be ten times the percent co2 concentration. Based on RCRA trial burn experience, the co level would thus be allowed to vary up to a maximum of 90 ppmv. Above this level, the automatic waste feed cut-off will be actuated, timed to suspend waste feed should the co level not decrease below this limit within a five minute period. Should co emissions exceed 500 ppmv at any time, the waste feed will be automatically stopped without timed delay. This is consistent with the shutoff requirements during TSCA regulated PCB incineration at Los Alamos. 

Combustion Gas Velocity Indicator CCGVIl--
The CGVI will be measured and recorded during permitted operation using a Fluidics HHR flow tube and Foxboro flow totalizer to determine offgas flow rate in poundsjhour. Performance standards were met during the RCRA trial burn with an offgas flow of 3,654 lb/hr during solids 
incineration and a flow of 3,933 lb/hr during liquids incineration. These are the maximum offgas flowrates allowed for waste feed cut-off. 

Secondary Chamber Excess Oxygen--
Excess o 2 levels in the secondary combustion chamber are measured at the exit from the sec in the cross-over ductwork to the quench column. Excess 0 2 levels in the SCC during the RCRA trial burn in which performance standards were met were 7.5% during solids incineration and 6.0% during liquids incineration. These levels are the minimum percent o2 allowed in the sec for waste feed cut-off during perm~tted operation. 

Scrub Recycle Solution pH--
Process scrub solution pH is continuously monitored at the process sump tank exit. The acidity of the recycled scrub solution is controlled by the addition of a sodium hydroxide (NaOH) solution to the process sump tank, as required. Offgas chloride removal efficiencies during the RCRA trial burn were unaffected by a scrub solution pH as low as 1.0. Building sump pH levels were controlled at a pH between 3.0 and 6.5. Based on these results, the minimum scrub recycle solution pH allowed should be 1.0. 

Three control logic sequences are provided to shut down the process in a safe and orderly manner: 
0 controlled Shutdown--

Initiated when there is potential for significant damage to minor process components. This is also the normal shutdown mode at the completion of a run. When controlled shutdown is initiated, feed of waste to the incinerator is stopped, 
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and a programmable set-point generator is activated that 
directs remote set-point inputs to the temperature 
controllers, causing a gradual decrease in chamber 
temperatures. Switches internal to the set-point generator 
cause an orderly timed shutdown of process components. 

Fast Shutdown--
Initiated for conditions that could likely result in loss of 
containment or damage to major process components. Waste 
feeding is stopped. Following a two-minute timed interval 
following the last feeding of solid waste (immediately, if 
feeding liquid waste), the upper and lower chamber burners 
are shut down and the system valves and dampers are 
positioned so as to maintain a negative pressure in the 
system while minimizing flow through the system. snuffing 
steam is introduced into the lower chamber. The two-minute 
delay when feeding solid waste allows for the ignition of 
pyrolytic gases formed immediately after feeding. 

Scram Shutdown--
Initiated at the discretion of the operator. The chain of 
events are identical to the fast shutdown except that the 
sequence is not delayed when feeding solid waste. Scram 
buttons are located at the incinerator and in the control 
room. 

The last two shutdown modes are potentially destructive to the 
incinerator refractory and are initiated only when the 
consequences of not shutting down are greater than the 
consequences to the incinerator during a scram or fast shutdown. It is the responsibility of the operating personnel and the 
process lead engineer to assess any situation and initiate the 
proper process shutdown sequence. 

7. Stack Gas Monitoring and Pollution Control Equipment--

Continuous monitoring of the offgas is conducted for o2 , co, and co2 , as well as the offgas flow rate (CGVI). Excess oxygen 
levels in the secondary combustion chamber are monitored in the sec exit duct using a Thermox WDG-3 o2 analyzer. co and co2 concentrations are monitored downstream of the ID fan outlet just 
upstream of the CGVI using Foxboro-Wilks Miran II infrared (or 
equal) analyzers. Strip chart recorders continuously record this 
data. 

The Los Alamos CAI Pollution Control Equipment (PCE) is shown is 
Figure 1. The PCE includes the following equipment: 

0 Quench Column 
0 High Energy Venturi Scrubber 
0 Packed Column AbsorberjDemister 0 Offgas Reheater 
0 High Efficiency Particulate Air (HEPA) Filters 



0 carbon Bed Adsorber 
0 Induced Draft Fans 
0 Scrub Solution Recycle/Cooling System 

The quench column, through evaporation of atomized, cooled recycle scrub solution injected into the column, cools the offgas from incinerator exit temperature (2200°F) to around 160°F. The saturated gas phase is routed to the venturi scrubber inlet, whil.e excess scrub solution flowing to the base of the column is returned to the process sump tank for recycling. The outlet temgerature of the gas phase is monitored and a system limit of 350 F is imposed to protect nearby equipment from radiant heat damage. Exceeding the limit causes a waste feed shutoff ansd initiates an automatic controlled shutdown of the CAI. 
Particulate in the cooled exhaust gas exiting the quench column is removed by the high energy variable-throat venturi scrubber located between the quench and absorber columns. Up to 99 weight percent of the particulate in the offgas is removed by the venturi scrubber. The venturi assembly consists of converging and diverging cones with a clamp valve throat to allow the pressure drop, normally controlled in the 40 to 60 inch w.c. range, to be varied. Cooled recycle scrub solution is injected through a nozzle located upstream of the venturi throat. The intent and use of the venturi scrubber is to prolong the service life of the downstream HEPA filters by reducing the particulate loading. 

Acids in the saturated gas phase exiting the venturi are removed by counter-current contact with a cooled mixture of recycled scrub solution and fresh water in the packed column absorber. The absorber column utilizes a 6 foot section of high surface area structured packing for intimate liquid-gas contacting. Offgas leaving the packing flows through a 6 inch thick demister pad, which captures entrained water mist. By direct liquid-gas contact cooling of the saturated offgas stream in the absorber packing, a significant portion of the water content is removed, resulting in a reduction of total offgas volume. This reduction in water content and offgas volume eases the operating loads on the offgas superheater, HEPA filters, and process induced draft fans. 

The flow rate of the absorber scrub solution is monitored and a low flow limit of 10.0 GPM is imposed to ensure proper acid gas scrubbing and cooling of the offgas. Operating below the flow rate limit causes a waste feed shutoff and initiates an automatic controlled shutdown of the CAI. 

Further offgas conditioning is performed by the offgas reheater. Saturated scrubbed and cooled exhaust gas leaving the absorberjdemister at around 130°F is reheated prior to entering the HEPA filters. By heating the exhaust gas above the dew point, condensation of moisture in the HEPA filters is avoided. This helps prevent blinding of the HEPA filters with condensate. 



The CAI employs High Efficiency Particulate Air (HEPA) filtration for offgas polishing downstream of the wet offgas treatment system. Although the wet offgas treatment system effectively removes particulate from the offgas stream, radiological concerns arising from TRU incineration dictate the need for HEPA filtration. HEPA filters provide positive assurance that significant amounts of particulates are not vented in the stack gas. The HEPA filtration system is made up of eight individual HEPA enclosures which form four separate filter modules, each module consisting of a prefilter and a primary and secondary HEPA filter in series. Two of these modules (a total of four HEPA filters) are operated in parallel at all times. Thus, offgas flow is split between the two modules (banks) of four filters. The remaining two modules serve as a completely redundant backup for use during filter changeouts. The system is configured so that any two of the modules may be used at any one time to provide adequate filtration capacity. 

The activated carbon bed adsorber serves as a final removal system for trace organic compounds. The housing for the activated carbon bed includes a downstream HEPA filter, which serves to remove any entrained carbon fines from the offgas stream. This third bank of HEPA filters is rated at the same capacity, and is tested in place to the same efficiency, as the primary HEPA filters located upstream of the carbon bed (1000 SCFM, 99.97% removal for particles >0.3 micron). 

The induced draft fans are the prime mover which provide a negative draft on the system and pull the combustion gas through the pollution control equipment. 

The scrub solution recycle/cooling system is used to m1n1m1ze liquid blowdown from the offgas cleaning system. This system consists of five main components: 
1) A plate type process liquid heat exchanger to cool quench column, venturi scrubber, and absorber column scrub solution as it returns to the process sump tank; 2) a second plate type heat exchanger to further cool scrub solution supplied from the sump tank to the venturi and absorber column; 3) a third plate type heat exchanger which provides a secondary coolant water loop to the process heat exchangers from the cooling towers; 4) a hydrocyclone to remove particulate from scrub solution drawn from the sump tank; and 5) dual bag filters for filtration of process liquid blowdown. 

Process scrub solution leaving the process sump tank will enter the hydrocyclone before being pumped to the quench and absorber columns. Approximately 58 gpm of "filtered" scrub solution goes overhead to the process, while approximately 2 gpm of particulate-laden slurry becomes hydrocyclone blowdown. Prior to discharge to the building sump tank, and from there to the industrial waste water treatment plant, the hydrocyclone blowdown will be filtered through a polypropylene felt bag filter. 



8. Construction Materials 

The construction materials for the CAI system components are as follows: 

COMPONENT 

Primary and secondary chamber, 
and high temperature duct 

Quench column 

MATERIAL 

Carbon Steel Shell 
Internal mastic membrane 
Internal fiberboard insulation 
(refractory fiber) 
Internal high density 
refractory (40% Al203) 

Hastelloy c-22 column, upper 
section of 12 spray cooling 
nozzles 

Venturi scrubber, Absorber column Hastelloy C-22 Absorber column structured packing Hastelloy C-276 Offgas ducting AL-6XN (superaustenitic SS) 
HEPA filter enclosures 

carbon Bed Adsorber 

Induced-draft blowers, ductwork 
to blowers and from blowers to 
vent stack, vent stack. 

Scrub solution recycle system: 
Piping 
Shutoff valves 
Sump tanks 
Process heat exchangers 
Secondary heat exchanger 
Hydrocyclone 

316L Stainless Steel 

carbon steel Shell, 
Plasite paint coating 

carbon Steel 

Hastelloy C-276 
Teflon-lined steel 
Kynar-lined carbon steel 
Hastelloy C-276 plate type 
304L SS plate wj316L nozzles 
Kynar-lined carbon steel shell 

9. Location of Temperature and Flow Indicating and Control Devices 
The discussion in this section is based on Figure 3. The numbers given at the end of each heading refer to the equipment location in Figure 3. 

a. Primary and Secondary Combustion Chamber Temperatures (1,2)-The combustion gas temperatures of the primary and secondary combustion chambers are each measured with a type S (platinumjlO% rhodium) thermocouple. The primary chamber thermocouple is located in the hot duct betrween the primary and secondary chambers. The secondary chamber thermocouple is located downstream of the sec at the entrance to the high temperature duct. 
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b. waste Liquid Flow (3)--
Waste liquid flow is measured by a MicroMotion Modle C25 gyroscopicjcoriolis mass flowmeter. The Micro Motion flowmeter provides a measurement of instantaneous mass flowrate of the waste liquid being fed to the Trane burner. A detailed description of this flowmeter is given in Attachment D to Appendix J. 

c. Solid Waste Flowrate (4)--
Solid waste is typically fed to the CAI in preweighed 1 foot by 1 foot by 2 foot cardboard boxes. These boxes are then transferred to the side ram feeder, which feeds the main ram feeder. The main ram feeder pushes boxes of solid waste into the primary chamber on a timed cycle which can be manually or automatically overriden when necessary. Each time a box of solid waste is fed to the primary chamber, the incinerator operator records the weight and time each box is loaded on a log sheet. 

d. Combustion Gas Flowmeter (5)--
The combustion gas flowrate is measured at a location between the ID fan and the stack by a Fluidic's HHR flow tube. The differential pressure signal from the Fluidic's flow tube is converted and totalized by a Foxboro Model 75 TCA computing totalizer, to yield flowrate in pounds per hour. The flow tube and associated electronics thus serve as the CAI combustion gas velocity indicator (CGVI). A description of the flow tube is given in Attachment D to Appendix J. 

e. Research Parameter Measurement --
Because the CAI is and will be used partly as an incineration research system, it is more highly instrumented than typical industrial hazardous waste incinerators. The CAI has many temperature, pressure, and flow indicating instruments not mentioned in this section. These instruments are necessary from the research point of view, but are not necessary to meet the requirements of the 40 CFR 264 Subpart o and 40 CFR 270.62 RCRA incineration regulations. 



LOWER BURNER-COMBUSTION AIR/FLQWMETER UPGRADE 

The existinq controlled Air Incinerator (CAI) has employed three burners: 1) two 1.5 MMBTU/hr upper and lower chamber natural gas burners for heatup and auxiliary heat input, and 2) a 2 MMBTU/hr high-intensity vortex, liquid injection 
burner for liquid and slurry feed. The liquid burner can also fire fuel oil or natural qas for auxiliary heat input to, and heatup of, the lower chamber. Thus, lower chamber heatup and temperature control may be obtained through the use of either the dedicated lower chamber burner or the liquid injection burner. 

The liquid injection burner was originally added as part of R&D activities at the HSE-7 Treatment and Development Facility (TDF). With its addition, there is no need to continue use of the gas-fired lower burner. As part of upgrade efforts in anticipation of production-level incineration of TRU and chemical wastes, we are removing the 

gas 
This 
the 

lower burner from the CAI and will be firing the lower chamber with the liquid injection burner, using natural or fuel oil during heatup or when incinerating solids. change will provide several benefits by: 1) simplifying process control system through removal of a redundant control loop, 2) making space available within the 
combustion air glovebox for installation of improved flow monitoring and contl7ol devices, and 3) thereby improving system reliability. 

Present combustion air and natural gas flow indicating elements are hot wire anemometers using Datametrics 
electronics. Reliability of these units is a concern because of the outdat · • - • - _..._ ___ ~ -- ··- .... ...1 ....... ~ +-" 6 '~'~eed for 
Periodic calibration D t f 3 ts themselves. We are l ,c;{ t~ ~- 1 ~~ ent with venturi flow tubes a1 This equipment upgrade wi: J1 .1 1 se flow data but more reliab. .-I l\..Q_ ~ ~~ D '-''---" ~ flow 
measurement system i ~ , 1 0 ~-Xhaust 
flow measurement and W V'-1 V'-1. w-e--'I.P- f Q...v.-.J Jt),: 



INDUCED DRAFT BLQWER REPLACEMENT 

Following the RCRA Trial Burn in September 1986 the process Induced Draft Blowers were inspected and found to be severely corroded. This damage was apparently the result of condensation buildup in the offline (spare) blower during and after system operation. These two units, rated at 1900 ICFM (inlet cubic feet per minute), are being replaced with similar blowers rated at 2200 ICFM. By increasing draft capacity, the new blowers will not work as hard to provide the same draft, thereby increasing service life. The addition of blower drains and modification of operating procedures should help prevent the damage seen in the present units. 



VACUUM ASH BEMOVAL SYSTEH/ASH REMQVAL UPGRADE 

The oriqinal lower chamber ash removal system utilized a pneumatic conveyance system for removal of cold ash from beneath the hearth. This ash was pneumatically transferred to a cyclone separator and sintered metal filter system for accumulation and bagout. For the small amounts of ash produced during R&D andjor infrequent incineration campaigns this system worked well. However, this system was never intended for production-level incineration and presents a particular concern, both operationally and with regard to maintenance, when high volumes of TRU waste are being incinerated. "Clinkers" formed during incineration and noncombustibles (e.g. nails) inadvertently fed to the system were often too heavy to be conveyed overhead and would require dismantling of the alpha-contaminated pipeline for their removal. 

To improve system reliability, as well as ease of operation and maintenance, we are modifying the ash removal system to a complete gravity-dump operation. This will require the construction of a pit beneath the ash drop-out port below the lower hearth and the addition of two sliding knife-gate valves to facilitate staging the ash prior to bagout. The ash will then be gravity dumped into a drum for later cementation and disposal. Modifications to the ash removal system are external to the incinerator process and will not impact incinerator operation or performance. This system change will provide for increased ash-handling capacity, lower maintenance, ease of operation, and greater operator safety. 



QUENCH COLUMN, ABSORBER & PIPING UPGRADE 

Combustion gases exiting the CAI secondary chamber are cooled and scrubbed by a fiberglass reinforced plastic (FRP} quench column, venturi scrubber and packed column absorber. The quench column, through injection of atomized, cooled recycle scrub solution6 cools the offgas from incinerator exit temperature (2200 F) to around 180°F. Particulate in the cooled exhaust gas exiting the quench column is removed by the high energy venturi scrubber between the columns. Acid gases in the offgas stream are then scrubbed out by a countercurrent liquid flow in the packed column absorber. 

Because the system was originally intended for R&D use only, frequent and sustained operation of the CAI was not a design concern. Therefore, the FRP construction of these system components was acceptable from a materials reliability standpoint. However, for the anticipated production-level incineration of TRU and chemical wastes, these components present a substantial operational and safety concern. Auxiliary and emergency backup cooling systems have failed during equipment and power outages in the past, resulting in damage to the quench column and melting of the absorber packing. We feel that more reliable materials of 
construction are necessary in a system which will be 
operated for longer and more fre~!~t intervals, and which will be highly contaminated with Pu. For this reason, replacements for these components, and their associated piping, are being fabricated of Hastelloy c-22. This 
materials change will greatly extend the service life and safety of the offgas cleanup system. 

Physical dimensions and performance of the new quench column and venturi scrubber will be identical to the FRP units, with the exception that total cooling liquid flow to the 
quench column will be increased from an average of 16 gpm to 20 qpm. The packed column absorber will be .5 feet larger in diameter and will utilize a more efficient packing. The current packing is a ~tru~tured polypropylene type with a surface area of 75 ft /ft • The new packing is a similar structured type, but is constucted of ~ast!lloy C-276 and has an inceased surface area of 170 ft /ft • Liquid flow to the absorber will be increased from 7 qpm to 20 gpm. These modifications to the absorber will enhance gas-to-liquid mass transfer and thus, acid gas removal efficiency. 

Gas scrubbing efficiency in a packed column absorber is 
basically a function of four variables: 1) concentration gradient of the desired species in the gas and liquid 
(driving force), 2) liquid-to-gas flow ratio within the column, 3) gas residence time in the column (liquid-gas contacting) and, 4) surface area available for liquid-gas mass transfer interface. All these factors are 
interrelated. The solubility of a gas in a liquid is fixed 



tor a given temperature and pressure. When this limit is reached, the concentration ot the solute in the gas and liquid is said to be in equilibrium. At equilibrium, no net mass transfer (i.e- absorption) takes place between the phases. The driving force for absorption of the gas by the liquid is thus the distance from equilibrium (concentration gradient) of the solute in these two phases. The further the liquid phase is from the equilibrium concentration, the higher the rate of, and capacity for, absorption. 
For a given gas flow rate to the absorber, increasing the liquid flow rate results in a lower concentration of absorbed solute per unit liquid volume, thus increasing the concentration gradient between the gas and liquid phases and increasing the driving force for mass transfer. The larger volume of liquid has to absorb less gas per unit volume to achieve the same net removal of solute. The rate of mass transfer increases as the L/G ratio (Liquid/Gas) increases. 
Rate of mass transfer is also effected by the length (time) of liquid-gas contacting. This is determined by the gas velocity and packing surface area. The longer a given volume of gas and liquid are in contact, the more solute gas which will be absorbed into the liquid phase. Increasing column diameter results in a lower superficial gas velocity and a longer gas residence time in the column packing, thus increasing column absorption efficiency. Decreasing the gas flow velocity through the absorber column will also help to minimize salt entrainment problems experienced when high chlorine feeds are incinerated. Increasing the surface area per unit volume of packing in the column increases the amount of liquid-gas interface available for mass transfer to occur. 

The following table summarizes the improvements to the existing absorber tower: 



PARAMETER 

ABSORBER TOWER UPGRADE 

OLD SYSTEM 

Tower Material 
Packing Material 
Packing Type 

Packi2g s~rface Area, 
(ft /ft ) 

Packing Height, ft 
Packing Volume, ft 3 
Packing Void Fraction 
Tower Diameter, ft 
Tower cross-section, ft2 
Inlet Gas Flowrate 

lb-molejhr (dry) 
lb-molejhr (sat'd6 
ACFM (sa~'d @ 165 F) 
lb/hr-ft (G) 

Gas Density, lb/ft3 
(165°F, 11.1 psia) 

Liquid Flowrate 
GPM 
lb/hr-ft2 (L) 

Superficial Gas Velocity 
(Inlet, Empty), ftjsec 

L/G Ratio 
Gas Residence Time, sec 

(Based on inle~ ACFM) 
KGa, lb-mole/ft -Atm-hr 

(Approximate) 
Demister: 

Material 
Thickness, inches 

FRP 
Polypropylene 
Koch Flexipac, 
Type 2-PP-24 
75 

6 
18.8 
0.93 
2.0 
3.14 

54.86 
127.88 
1,515.9 
929.8 
0.0321 

7.0 
1,115 
8.05 

1.20 
0.69 

2.3 

NEW SYSTEM 

Hastelloy c-22 
Hastelloy C-276 
Koch Flexipac, 
Type 1 
170 

6 
29.4 
0.91 
2.5 
4.91 

54.86 
127.88 
1,515.9 
594.6 
0.0321 

20.0 
2,039 
5.15 

3.43 
1.06 

5.9 

Koch Fleximesh 
Hastelloy C-276 
6 

It can be seen from this discussion that the proposed upgrades to the wet offgas cleanup system can only result in improvements in system reliability, safety, and performance. 
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OFFGAS CONDENSER-PROCESS LIQUID HEAT EXCHANGER UPGRADE 

Offqas leaving the packed column absorber, typically around 
lSOoF, is saturated with moisture from having passed through 
the wet otfgas treatment system. At this temperature a 
saturated gas stream contains approximately 40% moisture by 
volume. This moisture represents a substantial fraction of 
the total offgas volume seen downstream of the wet offgas 
system. By cooling this offgas stream to around 130°F, a 
significant portion of the water content is removed, and 
thus the total offgas volume is reduced. This reduction in water content and offgas volume eases the operating loads on the offgas superheater, HEPA filters, and process induced 
draft fans. 

The CAI system previously employed a fin-tube condenser; 
demister to provide cooling of the offgas stream. The 
amount of moisture condensed was controlled by varying the 
cooling water flow rate in response to gas outlet 
temperature. A plate-type heat exchanger provided cooling 
water to the tube side of the condense.r. The condenser/ 
demister shell was constructed of carbon steel. Aluminum 
fin and tube internals were externally coated with a 
phenolic resin, as was the interior of the shell, to reduce 
corrosion. Chemical attack caused by high levels of 
chloride in incinerator feedstock has degraded this phenolic 
resin, causing it to peel from condenser surfaces and leave 
condenser internals unprotected. As a result, condenser 
efficiency under heavy loading has not been up to design 
levels. 

In order to improve system performance and to simplify the 
process, we are substituting direct liquid-gas contact 
cooling of the offgas stream in the absorber in place of the 
condenser. This will be accomplished by using a dedicated 
plate type heat exchanger for cooling scrub solution fed to 
the absorber tower {and venturi scrubber). The larger 
surface area available for liquid-gas contacting in the new 
column packing provides an effective interface not only for 
absorption, but for heat transfer, and thus offgas cooling, 
as well. Reduction of offgas temperature through the 
absorber in this manner is feasible and sufficient to 
adequately reduce offgas volume. Replacement of the old 
condenserjdemister system with a cooled absorber liquid 
inlet stream provided by a dedicated heat exchanger, in 
conjunction with absorber tower modifications employing a 
new demister packing, will result in 1) more efficient 
system operation, 2) considerably less expense than 
replacement of the existing condenserjdemister with one of 
new Hastelloy construction, and 3) will consolidate scrub 
recycle solution system components and streams. 

The plate type secondary heat exchanger, used in conjunction 
with the cooling towers to provide cooling liquid to the 



condenser, also provided cooling water to the process liquid heat exchanger. The process liquid heat exchanger, a graphite shell-and-tube type, was used to cool process scrub solution liquid on its return to the process sump tank from the quench and absorber columns. Graphite was originally chosen because it represented a cost savings over other materials of construction. Compared to other types of materials, however, graphite is very fragile and has poor heat transfer characterisics. Thus, a larger size unit was required for a given heat duty. As part of our process upgrade efforts, we are replacing this unit with a platetype heat exchanger of Hastelloy C-276 construction. This new unit will save space in the process area and will not be as subject to damage as the fragile graphite unit. 



DUAL LIQUID FILTER/HYDROCYCLQNE & BLQWDOWN FILTER UPGRADE 
The CAI process originally employed a bank of dual (online and spare) liquid filters for particulate/sludge removal from the quench and absorber column scrub solution. To avoid quench column and venturi nozzle fouling, scrub solution liquid provided via the process sump tank was refiltered prior to injection through the nozzles. Particulate-laden process scrub solution leaving the quench and absorber columns was filtered prior to its return to the process sump tank. Each separate filter element was composed of a bank of 8-12 spun polypropylene fabric filter tubes, rated for removal of ~100 micron size particles at a 40-50 qpm flow rate. These filter element housings were located in a glovebox enclosure to reduce any radiological hazard (alpha activ!!J resulting from incineration of TRU combustibles, i.e. Pu). 

Although particulate capture with this system was satisfactory, several changes were desirable from an operational standpoint. Removal and replacement of the tube filters from their housing within the enclosure was an awkward, messy and time consuming job. In addition, the large volume of TRY-contaminated filter tubes generated by this system (and which required subsequent incineration) presented an undesirable waste handling and storage problem. 
To alleviate this situation, it was decided to replace the existing filter system with a hydrocyclone and bag filter system. The hydrocyclone is rated at 95% removal efficiency of particles ~35 microns at a 60 qpm flow rate. Process scrub solution leaving the process sump tank will enter the hydrocyclone before being pumped to the quench and absorber columns. Approximately 58 qpm of "filtered" scrub solution goes overhead to the process, while approximately 2 gpm of particulate-laden slurry becomes hydrocyclone blowdown. 
Prior to discharge to the building sump tank, and from there to the industrial waste water treatment plant, the hydrocyclone blowdown will be filtered through a polypropylene felt bag filter. This type of filter system has the following advantages: 1) less physical space is required for the filter housing and associated glovebox, 2) individual filter elements are easier to change out, and 3) a rated filter capacity of 100 qpm versus actual flow of around 2 gpm should provide for high removal efficiency and blowdown "polishing" prior to discharge. 

The overall system performance will in no way be compromised by this modification. Previously, supplemental liquid filtration was needed to avoid the possibility of plugging the atomizing nozzles in the quench column and venturi. Higher removal efficiency of the hydrocyclone, in conjunction with a small increase in atomizing nozzle bore 



HEPA FILTER PLENUM UPGRADE 

The CAI employs High Efficiency Particulate Air (HEPA) .filtration for offgas polishing downstream of the wet offgas treatment system. Although the wet offgas treatment system effectively removes particulate from the offgas stream, radiological concerns arising from TRU incineration dictate the need for HEPA filtration. The original HEPA filter housing was a single plenum holding two side-by-side roughing filters and two banks of two side-by-side HEPA filters. Thus, offgas flow was split in half between each filter in a side-by-side bank, with the secondary HEPA bank acting as a backup to the primary HEPA bank, for breakthrough protection. 

This system presented several problems from an operational and safety standpoint: 1) the lack of a backup HEPA filter plenum necessitated placing the CAI in an idle mode during filter changeout, 2) filter changeout was difficult because of the physical location of the plenum in the process (floor level), and 3) removal of the interior filter was difficult to accomplish while maintaining an alpha seal on the plenum, thereby presenting a radiological hazard. To facilitate filter changeout during incineration runs, and to provide a system backup, we are replacing the single plenum with eight individual filter enclosures, providing two separate banks of four HEPA filters each (eight HEPA filters, total). Each bank will be equivalent in filtration capacity and efficiency to the previous plenum (two roughing, two primary, and two secondary HEPA filters per bank). 

This modification will allow continued system operation during filter changeout through use of the backup filter bank. Relocation and use of individual filter enclosures will make filter changeout safer, less tedious, and will minimize the possibility of alpha release. In addition, the use of liquid condensate indicators and alarms on individual filter housings will alert operators to possible system problems and help improve system reliability. This modification represents an improvement over the old system in safety and operability, while maintaining filtration capability and efficiency. 

• 



diameter, removes this requirement. Scrub solution 
filtration will be maintained, with an increase in 
particulate removal efficiency, by the hydrocyclone and process blowdown filter. Thus, this process scrub solution filtering system will provide superior service to that previously in use. 
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APPENDIX K 

MANUFACTURERS INFORMATION ON PORTABLE PUMPS 



M~c»~~ J~ y~~~ ~sf,jfs /.{ W DRUM & BARREL PUMPS 
'-40W TO Motor and pump tube must be ordered separately. Any )RDER: motor listed immediately below will assemble to any standard pump tube or to any S.L. (Seal-Less) pump tube. MOTOR PRICES: 

6500-000 PUMP MOTOR, portable electric motor, drip-proof. $220.00 • 6501-000 PUMP MOTOR, high-volume air motor . . . . . . . . . 340.00 6502-000 PUMP MOTOR, heavy-duty electric motor, ~~ I. f . exp os1on-proo construct1on. . . . . . . . . . . . . . . . . . . 340.00· 6503-000 PUMP MOTOR, extra-heavy duty electric motor, ~ explosion-proof construction. . . . . . . . . . . . . . . . . . . 360.00 6504-000 PUMP MOTOR, low-volume air motor. . . . . . . . . . 175.00 6506-000 PUMP MOTOR, heavy-duty electric motor, drip-proof 250.00 6507-000 PUMP MOTOR, extra-heavy-duty electric motor, explosion-proof construction, U/L-Iisted . . . . . . . . . . . 525.00 
TUBE PRICES: ORDER 6505-(Size No.) PUMP TUBE ~--

Size Price Length No. Each (in.) Material 
-216 $235.00 27 S. L. Polypropylene .'HI': 250.00 34 S.L. Polypropylene -416 2uu.uu '+I ::>.L. Polypropylene 

,_ 
·217 340.00 27 S.L. Stainless -317 370.00 34 S.L. .Stainless -417 380.00 47 S.l. Stainless .___::218 460.00 27 S.L. Kynar -318 475.00 34 S.L Kynar 

Tube 
-418 500.00 47 S.l. Kynar 
-211 215.00 27 Polypropylene -311 240.00 34 Polypropylene . "1 250.00 47 Polypropylene 

.!. 305.00 27 316 Stainless -312 340.00 34 316 Stainless -412 370.00 47 316 Stainless -215 150.00 27 Aluminum -315 160.00 34 Aluminum -415 185.00 47 Aluminum 

SEAL-LESS DRUM PUMP HIGH-VISCOSITY • HIGH PERFORMANCE 
• RUNS DRY WITHOUT DAMAGE 
It's quality and simplicity in engineering that enable the S.L. drum pump to give high performance. It safely and efficiently uansters corrosjyes and other chemicals from 55-gallon drums, carboys or open tanks. This pump is interchangeable with all the motors listed above and is available in stainless steel and polypropylene. The new __ S.L pump can run dry without damage to either pump :>r motor. A patented Teflon sleeve prevents materiaf 'rom progressing up the pump shaft. A new design of the impeller maximizes performance on high-viscosity material and high-specific-gravity solutions. 

l:XAMPLE: To order a pump combining a heavy-duty drips:•roof motor and a Seal-Less stainless steel tube 34" long, 't c~· •uld srecify: 6506-000 PUMP MOTOR 
6505-317 PUMP TUBE, S.L. Stainless 

DRUM PUMP 
Heavy~uty, progressive-cavity pump handles high-viscosity materials, such as paint, polymers, oils, sucrose, etc. Efficiently pumps any material that will flow to the pump, from water to 100,000 SSU. Flows to 4.5 gpm at 100 psi. All 316 stainless steel pump tube is 2" dia. x 38" long. Stator is Teflon; rotor and all wetted parts 316 stainless. Available with a carbon/ceramic mechanical seal or stuffing box with Teflon packing. 6506-000 motor is recommended, but the tube is interchangeable with any Lutz motor. 

ORDER: 

6505-501 
Tube 

6505-501 HIGH-VISCOSITY PUMP TUBE with mechanical seal ...... $1180.00 6505-502 HIGH-VISCOSITY PUMP TUBE with stuffing box . . . . . . • • 1180.00 MOTORS - order separately from above table. 

_,Call Ryan Herco First- Your Western Service Centers for Industrial Plastics 

6505-312 
Tube 
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Installation 
~Instructions for 

Submersible 
Effluent Pumps 

~GOULDS PUMPS. INC. 
~ SENECA FALLS. NEW YORK 13148 

Model3870 
WP0311E 
WP0312E 
WPH1012E 
WPH1032E 
WPH1034E 
Pump Installation 
Consideration 
The first steps in insuring the 
proper installation of your sub
mersible effluent pump are to 
make certain: (1) a suitable 
receiver, sump, or sewage basin 
such as those offered in the 
Goulds Catalog is available; (2) 
supply voltage and phase 
matches pump nameplate power 
requirements; (3) wiring is 
adequate to carry maximum 
nameplate amperage, and (4) 
electrical installation conforms 
to applicable codes. 

Mercury Level Control switch 
ALS2-5, 6, 7, if used, should be 
mounted to the discharge pipe. 

Diaphragm Level Control Switch 
ALS2-1, 2, 4, if used, should be 
bracket mounted. 



Pump & Piping 
·nstallation 
Thread discharge pipe into dis
charge flange connection. If a 
check valve (ALS 9-2) is used in 
a system handling solids try to 
avoid installing it vertically, but 
instead position it horizontally 
or at a 45° angle with the valve 
pivot on top. This will guard 
against solids lodging on to the 
valve preventing it from opening. 
Drill a 3/,s" hole in discharge pipe 
approximately 2" above the pump 
discharge connection to prevent 
air locking the pump. A gate 
valve should be installed in the 
system after the check valve, if 
used, to permit removal of pump 
and/or check valve for servicing. 
A union should be installed be
tween the check valve and the 
pump so that the pump can be 
removed without disturbing too 
much of the piping. 

Three-phase pumps must be 
..;hecked for proper rotation after 
wiring is complete. Rotation must 
be counterclockwise looking into 
the suction of the pump. Caution: 
Do not attempt to feel for the 
rotation with fingers. Rotating 
impeller can cause severe body 
injury. 

Single phase pumps have built
in thermal overload protection 
with automatic reset. Three
phase units must be protected by 
means of a starter having the 
appropriate overload protection. 
Consult your Goulds dealer for a 
recommendation. 

Sewage Basin 
Installation 
The basin should have a hard 
bottom to give the legs of the 
pump adequate support. The legs 
are of sufficient height to elevate 
he pump above the bottom of the 

basin to allow wastes to reach the 
suction opening without clogging 
around the base of the pump. 

When using fiberglass sewage 
basins supplied by Goulds attach 
4" cast iron inlet hubs to sewage 
and/or drain lines as required. In 
the case of the duplex basins with 
two (2) cast iron inlet hubs, seal 
second inlet hub if it is not used. 

Basin Covers 
Remove protective strip from 
gasket material and press onto 
the recessed portion of the basin 
rim. See diagram below. With a 

pointed tool, poke holes through 
the gasket into the tapped holes. 
Do not damage threads. Route 
all electrical cords through the 
appropriate opening in the basin 
cover. 

Fit basin cover onto the protrud
ing discharge pipe. Power cords 
are sealed with the split rubber 
stopper. The rubber "0" ring is 
placed over the discharge pipe 
and compressed between the 
pipe and cover by the smooth 
bore flange (chamfered side 
down) to form a seal. The vent 
pipe is threaded into the threaded 
flange provided with the basin 
cover. 

Switch 
Operation 
1. Diaphragm Level Control 

Switch (ALS2-1, or ALS2-4) 
The diaphragm switch is a pres
sure activated switch which pro
vides automatic operation with a 
6" differential in liquid level. 
Switch will turn on when liquid 
level is 1 0" above bottom of 
switch unit, and turn off at 4" 
above bottom of switch. 

\ 
I 

\ 

Caution: This type of control 
switch has a vent which must be 

• 

left unobstructed and protected • 
from moisture, dirt, or foreign 
material. Mount electrical cord 
so that the vent tube is pointed 
downwards. 1JJ H.P., 115Vor 230V. 
1 0 pumps may be controlled 
directly by the switch. 1 H.P. 
units, 1 0 require a contactor, 
such as ALS 3-1. 1 H.P. 3 0 units 
require a starter, such as 
ALS3-3. 

2. Mercury Level Control Switch 
(PIL) 

Mercury level control switch is a 
single float switch with adjustable 
differential level capability. Turn
on and turn-off levels are deter
mined by how far the power cord 
is secured from the switch or the 
lead weight is located. 

Caution: Electrical rating is 112 H.P. 
at 115 volts, 60 cycle, or 15 amps. 
Do not exceed rating. 

• 



LIFT RING 
4K243 

Model3870 
WP0311E 
WP0312E 

-~- 9K164 
~~1 - 230V 1 PH 

t 
HEAT SHRINK TUBING ,-;_:_ 
9K 142 PLUG - ,:- :> ,_ 

_ 9K 165 
~115V1PH 

Model3870 
WPH1012E 
WPH1032E 
WPH1034E 

:;.. - ------~ 

/;1 I( 
I I I 

LIFT RING >< !" CORD SETS 
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~~~45 •• 3}~-~ ~_; __ 
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& 9K 165 
USES 5K 1 13 ETC. 

9K 153 3 PHASE 
USES 5K 1 1 1 ETC. 13K143 ~--- "" ______ _ 

MOTOR COVER'-
1K79 . ~ 1 ---1 

: eyoTJ)R_~ 
B 1 0566· 1 WP03 1 1 E 
B10566-4 WP0312E 

=~~ RP~_j 
• 

1 
• RETAINING RING 

• 
1 i' 4K133 

STUFFING BOX ~- ~ .--~~. _ 1 

.·, BALL BEARINGS 1K86 - .' 1R:' ~ , .• · , ,! 4K132 
. ' ~ · __;-n=..- • r, SEAL ASSY. 
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CAPSCREW ./ I I • '> 

13K13 CASING I ' ' 
1K20 

REPAIRS OR REPLACEMENTS . 
Before inspecting pump, disconnect all 
electrical power to pump(s) and 
accessories. 

Caution: Motor section of this pump is 
oiled filled for lubrication and sealed 
against outside contamination. Do Not 
attempt to remove motor dome from the 
stuffing box. In the event motor or 
mechanical seal problems are diag
nosed after all other possibilities have 
been eliminated, return the pump to 
your Goulds Pump dealer for servicing. 

If motor, switch or other parts of this 
unit need replacement contact the 
supplier from whom this unit was 
purchased. 

SHRINK ' 1 - -----:"_if . · i 
TUBING f+· ,~ 'tAPACITOR r--, ', i 
9K142 , ,------, 9K144 :' 

'~ SINGLE P~ASE 1 
CAPACITOR "1 -=-~_LL_~I)"'.~;~.,.~ I\ 
CAP -~- -- ,, 
9K143 - --------· ~; 
2 REO'D l"Or()A_ coo~s_. • 

; I B10383-13-WPH1012E 

B 10383-36-{WPH 1032E 
WPH1034E 

13500RPM~ 
~--·' 

13K13- CAPSCRF.W 

Warranty 
1. The Company's standard warranty 
shall apply to submersible effluent 
pumps, except as hereinafter stated. 

2. The period of one year from date of 
shipment of the Company's pumps, 
regarding any defective material or 
workmanship is enlarged as to sub
mersible pumps to the first occurrence 
of a period of one year from date of 
installation or a period of eighteen (18) 
months from date of purchase. 

3. This warranty shall not apply when 
damage is caused by improper installa
tion, negligent or careless handling, 
lightning, or improper voltage supply. 



Operating 
trouble 
chart 

~GOULDS PUMPS, INC. ~. SENECA FALLS NEW YORK 13148 

Form No. 9864A-WS 

PROBLEM PROBABLE CAUSES CORRECTIVE ACTION 

Pump Will Not Diaphragm Switch 
Shut Off. Weak rubber Replace switch. 

diaphragm 
Plugged vent tube Clear vent tube of any 

Note: Before obstruction. 
trouble shooting Dirt or sediment Clean area around rubber 
automatic lodged between diaphragm. 
control, check to retainer ring and 
see that pump rubber diaphragm 
operates on causing contacts 
manual control. to remain closed. 
If it does, 

Pump is air locked. Shut power off for approximately automatic 
controls are at 1 minute, then restart. Repeat 
fault. If not, several times to clear air from 
fault is in pump pump. If system includes a 
or power supply. check valve, a 3/16" hole should 

be drilled in discharge pipe 
approximately 2" above 
discharge flange connection. 

Liquid inflow matches Larger pump required. 
pump capacity. 

Pump Runs But Check valves Check flow indicating arrow on 
Does Not installed backwards. check valve body to insure it is 
Discharge Liquid installed properly. 

Check valve stuck Remove check valve and inspect 
or plugged. for proper operation. 

Lift too high for Check rating table. 
pump. 

Inlet to impeller Pull pump and clean. 
plugged. 

Pump is air locked. (See corrective action above) 

Pump Does Not Lift too high for Check rating table. 
Deliver Rated pump. 
Capacity 

Low voltage, speed Check for proper supply voltage 
too low. to make certain it corresponds 

to nameplate voltage. 

Impeller or discharge Pull pump and clean. Check pipe 
pipe is clogged. for scale or corrosion. 

Impeller may be Single Phase Units-Shut off 
rotating in the power and allow impeller to stop 
wrong direction. rotating. Turn pump on again, and 

pump should self-correct 
rotation. Long discharge pipe 
without check valve allows liquid 
to drain back to sewage basin, 
rotating impeller backwards. If 
pump starts while impeller is 
rotating in the wrong direction, 
it will continue to operate in 
that direction. 

Three Phase Units-Interchange 
any two (2) power lead 
connections. 

Impeller wear due Replace worn impeller. 
to abrasives or 
corrosion. 

Pump Cycles No check valve in Install a check valve in 
Continually long discharge pipe discharge line. 

allowing liquid to 
drain back into basin. 

Check valve leaking. Inspect check valve for correct 
operation. 

Sewage basin too Install larger size sewage basin. 
small for inflow. 

Note: Pump will not handle larger than%" soft solid. 
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APPENDIX L 
LOS ALAMOS PROCEDURE FOR IDENTIFICATION AND SEGREGATION 

OF HAZARDOUS WASTE 

I. IDENTIFICATION 

When chemical waste is ready for disposal, personnel at the generating labora
tory fill out a Chemical Disposal Request Form and submit it to HSE-7. Since 
this form lists the chemicals to be disposed of, HSE-7 staff can assign a 
Reactivity Group Number (RGN) to each container or bottle. The RGN is found 
from Figure 1 (excerpted from EPA-600/2-80-076). The referenced EPA document, 
"A Method for Determining the Compatibility of Hazardous Waste," serves as the 
basis for the Los Alamos procedure. For additional information, the user is 
referred to the EPA document cited. In addition to assigning a RGN to each 
container, HSE-7 clearly identifies those wastes which are restricted from 
land disposal. 

II. SEGREGATION 

The basic segregation scheme is organics, corrosive acidic waste, corrosive 
basic waste, oxidizers, reactive materials, and nonreactive metals. Utilizing 
the RGN assigned to the container and Table 1, an area for storage/packaging 
of the waste is assigned. The organics and oxidizers have subcategories of 
segregation that will be followed by packaging/mixing of wastes to ensure that 
potential incompatibles are not combined together. Wastes restricted from 
land disposal are clearly marked as such and are stored with other compatible 
waste. 

PTB:REV4-AppL L-1 



STORAGE PACKAGING 
CATEGORY CATEGORY 

Organics A 
(1) 

Oxidizers 
(2) 

Acids 
(3) 

Bases 
(4) 

Reactives 
(5) 

8 

c 

D 

A 

8 

c 

N/A 

N/A 

N/A 

Nonreactive N/A 
Metals (6) 

Others 

PTB:REV4-AppL 

TABLE 1 

RGN 

4, 5, 9, 13, 14, 16, 17, 19, 26, 29, 31, 32, 101 

6' 7' 8' 27' 28 

12, 20 

34' 18 

2 

104 

30 

1 ' 3 

10, 11, 33, 105 

21, 22, 25, 102, 107- ALL STORED INDIVIDUALLY
NO COMBINING ALLOWED 

11, 15, 23, 24, 33 - 11 and 33 would only be 
allowed in labpack, solid 
quantities -

The following must be evaluated on a case-by-case 
basis to determine which of the above categories 
is appropriate: 25, 102, 103. 

L-2 
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BULGING DRUM PROCEDURE 



M-1 

LOS ALAMOS PROCEDURE FOR HANDLING BULGING OR LEAKING DRUMS 

Bulging Drums 

1. Identify the material inside the drum, based on drum log or inventory 
records. 

2. Based upon the'hazardous characteristics of the material in the drum, 
select appropriate personnel protective, emergency equipment and new 
receiving time. 

3. After donning personnel protective equipment and securing emergency 
equipment, carefully and slowly open a bung to relieve the internal 
pressure. 

4. Use a portable hand-pump (see Appendix K for vendor information) to 
transfer the material from the bulging drum to the new receiving drum. 
Properly mark new receiving drum. 

5. Be certain that the contents of the bulging drum have been emptied into 
the new receiving drum. 

6. If the material is an acutely hazardous waste, rinse the bulging drum 
three times with an appropriate solvent and handle rinsate as a hazardous 
waste. 

7. Clean up any material that spilled during the transfer. 

8. Remove or cover labels and send the empty bulging drum to the TA-54, 
Area L container storage area. 

9. Promptly complete an inspection log and record details of transfer on the 
log. 
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Leaking Drums 
1. Identify the material inside the drum, based on drum log or inventory 

records. 

2. Based on the hazardous characteristics of the material in the drum, select 
appropriate petsonnel protective, emergency equipment and new receiving 
drum. 

3. After donning personnel protective equipment and securing emergency 
equipment, spread absorbent material around the drum to absorb the leak. 

4. Use a portable hand-pump to transfer the material from the leaking drum to 
the new receiving drum. Properly mark new receiving drum. 

5. Be certain that the contents of the leaking drum have been emptied into 
the new receiving drum. 

6. If the material is an acutely hazardous waste, rinse the leaking drum 
three times with an appropriate solvent and handle rinsate as a hazardous 
waste. 

7. Remove or cover labels and send the empty leaking drum to theTA-54, Area 
L container storage area. 

8. Containerize the contaminated absorbent material and treat as a hazardous 
waste. 

9. Promptly complete a weekly inspection log and record transfer and clean-up 
actions on the log. 
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SOP FOR THE TREATMENT TANKS AT AREA L, TA-54 

I. INTRODUCTION 
This SOP establishes the operational and general health and safety procedures 
for the use of the treatment tanks at AreaL, TA-54. Individuals responsible 
for the overall operations under this SOP are the HSE-7 Section Leader and 
Associate Group Leader for Solid Waste Operations. They must aoprove any 
deviations from this SOP. 

II. DESCRIPTION OF OPERATIONS 
A. General 

1. A minimum six-inch freeboard must be maintained in the tanks at all times. 
2. If a snow or rainstorm is pending, the tanks shall be covered. The covers consist of four-inch rigid foam with removable plastic slip covers. They are held in place with elastic straps. Since the solutions in the tanks are agrieous and neutral, there is not a problem of incompatibility with the covers. 3. The tanks will be llned in the following manner except when reactives are treated. 

a. A cargo net is laid in the tank. This aids in the removal of the liner. 
b. Two plastic liners are placed in the tank, the excess brought to the outside of the tank and tied in-place with rope. This minimizes the wind causing the liner to billow. 

B. Chemical Treatment of funmonium Bifluoride 
1. The waste shall be pumped into the lined tank by use of the submersible pump if delivered by tank truck or drum pump if delivered in drums. 
2. While agitating the waste, lime and calcium chloride will be added. This binds the free fluoride as calcium fluoride. 3. Solution is left in tank to evaporate free liquid. 4. When solution has evaporated to a slurry, cement is added. The cement mix is placed in 55-gallon drums for disposal. 5. Liner is removed and disposed of at Area G since this is a non-RCRA waste. 

C. Evaporation of Treated Salt Solutions 
1. Treated cyanide, chromium or metal acid/base solutions can be trans-ported from the TA-50 batch treatment system to Area L in drums. 2. The drums will be emptied with the drum pump into the lined tank. 3. Solution will remain in tank to evaporate. 
4. When the solution has evaporated to a slurry, cement will be added. The cement mix and the liner will be placed in 55-gallon drums for storage at Area L and disposal at a permitted landfill. 



D. Treatment of Radioactive Lithium Hydride 
1. A liner will not be used during the treatment of reactives. 
2. The tank will be filled to the halfway mark with water. 
3. The chunks of lithium hydride will slowly be added to the tank. No 

more than five pounds of LiH should be in the tank reacting at any 
time. 

4. When treatment is complete and the waste is no longer reactive, the 
caustic solution will be pumped into drums and transported to TA-50 
for neutralization in the industrial wastewater treatment system. 

III. HEALTH AND ENVIRONMENTAL CONCERNS 
A. Chemical exposure of personnel. 
B. Leak from a tank/release of tank contents. 
C. Fire from lithium hydride treatment. 

IV. PROCEDURES FOR SAFE OPERATIONS 
A. Personal protective equipment/measures. 

1. Safety glasses/face shields, gloves, and labcoats or coveralls are 
required to be worn. 

2. Safety shoes shall be worn during all waste handling operations. 
3. Respirators, either full-face or SCBA, will be used as necessary per 

instructions from HSE-5. 
4. The emergency shower and eyewash must be checked to assure that it 

is operative prior to starting any treatment operations. 
5. Two people must be present during treatment operations. 

B. Spill control measures 

Any release from a treatment tank will be contained within the concrete 
containment. A major release from a tank would initiate the procedures 
of the Hazardous Waste Contingency Plan. A minimum of the following 
materials will be maintained at Area L for emergency draining of a tank: 

o Ten 55-gallon metal drums 
o Ten drum liners 
o Ten bags of vermiculite 

The submersible pump would be used to draw down the liquid in the 
tanks. It would also be used for pumping any solution from within the 
containment area. The drums would be stored at Area L. 

I 

C. Fire protection measures 
1. Smoking is prohibited inside the AreaL enclosure at all times. 
2. The quantity of lithium hydride to be treated at any one time is 

limited to five pounds because of hydrogen production. Only large 
pieces and incidental fines of lithium hydride will be treated by 
this method. TREATMENT OF LARGE QUANTITIES OF LiH FINES IS NOT 
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PROVIDED FOR BY THIS SOP. 
3. In case of a fire, the emergency procedures listed below and the 

Hazardous Waste Contingency Plan will be instituted. 

V. RELATIONSHIPS BETWEEN OPERATIONS AND SUPPORT ACTIVITIES 
HSE-7 uses the expertise and guidance of HSE-3 (Safety), HSE-5 (Environmental 
Surveillance) in the use of the treatment tanks. If the tanks were to be used 
for other waste streams, a Special Work Permit would be written and approved 
by these groups. 

VI. TRAINING 

The training requirements for personnel involved in this operation are covered 
in.SOP CW-1. In addition, personnel shall read this SOP at least semi
annually. The Site Supervisor shall periodically review the tank performances 
of the technical personnel to insure understanding and compliance with these 
procedures. 

VII. EMERGENCY PROCEDURES 
A. Fire, explosion, or a major chemical release at Area L. 

1. Evacuate immediate vicinity. 
2. Call 9-911 and furnish information. 
3. Notify HSE-7 Group Office (7-4301) and Site Supervisor. 
4. Call the HSE-DO emergency number (7-7878). 
5. Report to the muster area at Building 22. 

B. Personnel injury 
1. If toxic fumes are suspected, DO NOT ENTER AREA WITHOUT RESPIRATORY 

PROTECTION. 
2. Render assistance to the injured party. 
3. Remove any chemically contaminated clothing and keep party warm. 
4. Call 9-911 for ambulance. 
5. Notify HSE-7 Group Office and Site Supervisor. 

'JI II. RESPONSIBILITIES 

The HSE-7 Section Leader for Solid Waste Disposal Operations has the overall 
responsibility for all operations at Area L. The Section Leader reports 
directly to the Associate Group Leader. 

~he Area L Supervisor is resoonsible for assuring that all personnel involved 
in the treatment of chemical wastes know and understand these procedures. ~ll 



instances of non-compliance will be reported by the Site Supervisor to the 
Section Leader, who is responsible for initiating appropriate corrective 
action. 

CALL LIST 

Work Home 
Site Supervisor 

Section Leader Karen Balo 7-6095 672-1369 
Asso. Group Leader John Warren 7-5397 662-9639 
Deputy Group Leader Lud Emeli ty 7-5839 753-7737 
Group Leader Ray Garde 7-4301 753-7737 
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STANDARD OPERATING PROCEDURE 

FOR 

THE CHEMICAL BATCH TREATMENT PLANT 

1.0 INTRODUCTION 
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1.0 INTRODUCTION 

The Chemical Batch Treatment Plant(CBTP) is located at TA-50-1-248 (Figs 1 

and 2). The process treats hazardous non-radioactive wastes and converts them 

to non-hazardous wastes. Two trained personnel are required to operate the 

CBTP. 

2.0 DESCRIPTION 

The waste is analyzed as received for pH, cr, NH3, eN- metals content and 

density to determine the type of treatment required. It is also counted to insure 

the absence of any radionuclides. The main component of the CBTP is a 500 

gallon Kynar-Iined, jacketed reactor. The reactor is water heated and water 

cooled. Liquids and slurried solids may be charged from a feed tank or drum 

either directly into the bottom of the reactor or through a recycle loop. A four 

sq. ft cartridge and bag filter for removing solids is a part of the reactor system. 

Gases from the reactor pass through a a double-pipe heat exchanger to 

condense any vapors present. The vapor line goes to the top of building WM -1 

or to the hood in Room 24B which goes into exhau:-,t system FE-2. The reactor 

is under a negative pressure when the vent line goes to the hood. 

Four gas sensors continually monitor the CBTP area for the presence of H2S, 

HCN, Clz and NH3. 

3.0 HEALTH, SAFETY AND ENVIRONMENTAL CONCERNS 

3.1 The Health, Safety and Environmental concerns are personnel contact with 

the hazardous chemicals which are being handled during the operation of 

the CBTP. The chemicals can be toxic and/or corrosive and reactive. No 

combustible chemicals are processed or handled. 

The chemicals and some of their properties are listed here. For a more 

complete description see the Manufacturers Safety Data Sheets (MSDSs) 

attached to this SOP: 
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3.1.1 Calcium Hypochlorite: A powerful oxidant and a stable chlorine 

earner. 

3.1.2 Hydrogen Cyanide: An extremely toxic gas. TLV 10 ppm, IDLH 50 

ppm. 

3.1.3 Hydrogen Peroxide:Strong oxidizing agent. Concentrated solutions 

are toxic and strongly irritating. TL V 1 ppm, IDLH 75 ppm. 

3.1.4 Potassium Permangate:Strong oxidizing agent. 

3.1.5 Sodium Bisulfite: Irritating to skin and tissue. TL V 5mgjM 3 , 

IDLH 100 mg/M3. 

3.1.6 Sodium Hypochlorite: Strong oxidizing agent, strong irritant to 

tissue, disagreeable sweet odor. Toxic by ingestion. 

3.1.7 Sodium Hvdroxide: Corrosive to tissue. TLV 2 mg/M 3 , IDLH 200 

Mg/M3 . 

3.1.8 Sodium Sulfide: Strong irritant to skin ~md tissue, liberates toxic 

H 2S on contact with acids. 

3.1.9 Nitric or Sulfuric Acid: Strong oxidizers. May react violently when 

in contact with organic chemicals. Very corrosive to skin and eyes. 

4.0 PROCEDURES FOR SAFE OPERATION 

4.1 Cvanide Destruction 

Cyanide is destroyed by an oxidation process using calcium hypochlorite 

Ca(OC1)2 or sodium hypochlorite (NaOCl) as the oxidant. The cyanide 

contaminated material is charged to the reactor and the pH is adjusted to 

between 9.5 and 12 by adding sodium hydroxide or sulfuric acid as needed. 

As the oxidant is added the pH/ORP is monitored (Fig.3). Cyanide is 

oxidized to cyanate. Periodic addition of caustic is required during the 

processing to keep the pH up. When the ORP is between + 350 and + 400 
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m V, the total cyanide level is less than 0.2 mg/L. Further oxidation then 

converts the cyanate to carbon dioxide and nitrogen. When the cyanate 

level is determined to be below 0.5 mg/L by lab analysis, the destruction is 

considered complete. 

4.2 Ammonia Destruction 

Ammonia wastes are also destroyed by oxidation with hypochlorite, 

peroxide, or permangate. Any solution which has been treated for cyanide 

will also have destroyed any ammonia present. Periodic addition of caustic 

is required during the processing to keep the pH up. Hypochlorite is 

continued until a reading of + 600 m V is obtained on the ORP meter. If a 

batch sample is less than 10 mg/L NH3, the destruction is considered 

complete. 

4.3 Chromate Reduction and Heavy Metal Removal 

Hexavalent chrome is reduced to the + 3 state by the addition of sodium 

bisulfite to the batch tank containing the cr + 6. Sodium hydroxide is then 

added slowly to the waste solution to precipitate out the chrome and any 

other heavy metals present as the hydroxide. 

4.4 General Safe Operating Regulations 

4.4.1 Any time the reactor temperature exceeds 120°F, cooling water is 

turned on to the jacket until the temperature is less than 90°F. 

4.4.2 The pH/ORP meter is calibrated before each batch. 

4.4.3 A safety shower, eye wash sink and a hose bib are kept in the 

CBTP area. 

4.4.4 All valves, lines and connections are checked before and during 

operations for leaks. 

4.4.5 While chemicals are being added or during sampling the reactor is 

vented to the hood. 



4.4.6 The mixer is always turned on whenever chemicals are being 

added. 

4.4.7 Chemical charging lines are rinsed after each new chemical is 

added. 

4.4.8 The reactor and associated piping are rinsed with water after each 

batch. 

4.4.9 Two trained operators are present during treatment. 

4.4.10 All personnel wear protective clothing and equipment whenever 

they are performing an acid or caustic transfer. The gear consists 

of: 

• A Saran ex suit, 

• Close-fitting safety goggles, face shield and a hard hat, 

• Rubber gloves, 

• Rubber boots or rubber coverings over shoes. 

4.4.11 Detailed operating instructions(OI's) are written for each 

specific operation. The following OI's must be followed 

for the appropriate operation: 

• Transfer of sodium hydroxide solutions. 

• Operation of the Chemical Batch Waste Treatment Plant. 

• Transfer of Batch Waste to the 75,000 gal(285,000 L) Influent 

Tank. 

4.4.12 If another chemical not mentioned in this SOP is to be processed in 

the CBTP, a Special Work Permit (SWP) is prepared and approved 

for that chemical before processing. 



5.0 RELATIONSHIPS BETWEEN OPERATIONS AND SUPPORT 

5.1 HSE-2 Occupational Medicine: 

Provide emergency or first aid care in the event of any corrosive or toxic 

chemical contact on personnel. 

5.2 HSE-3 Safety: 

Provide support for operations by review of this SOP and by inspection of 

the process for any industrial safety considerations. 

5.3 HSE-5 Industrial Hvgiene: 

Provide support for operations by review of this SOP, by recommendations 

for personal protective equipment, and by inspection of the process for any 

industrial hygiene considerations. 

5.4 HSE-7 Waste Management: 

Responsible for all operations involving the Chemical Batch Treatment 

Plant not specifically assigned to another Group. 

5.5 HSE-9 Analytical Chemistry: 

Perform analytical chemical analysis as required, on the waste before, 

during and after processing. 

6.0 TRAINING 

All HSE-7 personnel involved will initial the Section Leaders Training forms to 

indicate: 

6.1 They have read and understood the requirements of this SOP. 

6.2 They have read and understood the operating instructions referenced in 

section 4.4.9. 

6.3 They have discussed with their supervisor the hazards involved in the 

handling of corrosive, reactive and toxic chemicals. 

6.4 They have received on-the-job training by a qualified operator. 



6.5 They have a HSE-5 Respirator card showing they have had the following 

training: 

• Full Face Mask 

• SCBA 

6.6 They have personal copies of the HSE-7 Safety Policy and the HSE-7 Site 

Emergency Plan. 

6.7 They have had Fork Lift Vehicle Operation training.( optional) 

6.8 They have received Hazard Communications training. 

7.0 EMERGENCY PROCEDURES 

7.1 If any CORROSIVE chemical contacts the skin or eyes: 

7.1.1 The affected areas must be flushed immediately with large volumes 

of low pressure water from an emergency shower or a hand-held 

eye wash. 

7.1.2 Contaminated clothing or shoes must he removed and disposed of. 

7.1.3 If contact appears to be minor, personnel receiving any burns 

should still report to HSE-2 for an examination. 

7.1.4 If burns are extensive or if any TOXIC chemicals are inhaled, 

ingested or are contacted with the skin or eyes remove the 

contaminated person from the area and: 

• Call an ambulance at 9-911. 

• Notify the HSE-2 Group Leader at 7-0660. 

• Meet the ambulance outside at the site and direct the 

medical personnel to the patient. 

• Direct the ambulance to take the victim to the HSE-2 

emergency entrance at TA-3-409. 

• Notify the HSE-7 Group Leader or Deputy as soon as 

possible. 



7.2 If there is an ACCIDENT or SPILL of chemicals that could be hazardous to 

personnel in the building operators are to: 

7.2.1 Pull the nearest fire alarm lever, or use the building paging system 

to notify occupants to evacuate. 

7.2.2 Close any chemical feed valves. 

7.2.3 Leave the area by the shortest and safest route. 

7.2.4 Evacuate to the muster area. 

7.2.7 Re-enter the area with caution and only with the approval of the 

Group Leader. 

7.2.6 Consult HSE-5 for recommendations if personal protective 

equipment might be needed to re-enter the CBTP . 

7.3 If there is a POWER LOSS while treating a batch: 

7.3.1 Stay calm, 

7.3.2 Close feed lines, 

7.3.3 Adjust the operation to a safe "standby" IF IT WILL ONLY TAKE 

A FEW SECONDS, 

7.3.4 Leave the building through the nearest exit door, 

7.3.5 Go to the muster area, 

7.3.6 Do not re-enter the building or CBTP without the approval of the 

Group Leader. 

7.4 If one of the HAZARDOUS GAS ALARMS goes off: 

7.4.1 Leave the area immediately. 

7.4.2 Each operator put on a Saranex suit and a SCBA. 

7.4.3 One operator go back into the area and check the alarm while the 

other stays outside in standby. 



7.4.4 If the alarm is verified as true: 

• Leave the area. 

• Announce over the pager for all personnel to evacuate 

the building or pull the nearest fire alarm. 

• Go to the muster area. 

• Do not re-enter the building or the CBTP area without 

the approval of the Group Leader. 

8.0 RESPONSIBILITIES 

The Liquid Waste Operations Section of Group HSE-7 has the responsibility 

for the Chemical Batch Treatment Plant and for enforcing this SOP. The line 

management is as follows: 

Brian Myers Staff Member MS E518 7-4301 

Mort Sanders Staff Asst MS E518 7-4301 

Jerry Buchholz Section Leader MS E~18 7-4301 

(New One) Dep. Gp. Leader MS E518 7-4301 

Ralph Koenig Group Leader MS E518 7-4301 



APPENDIX A 

RESPIRATORY PROTECTION EQUIPMENT PRACTICES 

FOR 

THE CHEMICAL BATCH TREATMENT PLANT 

1. INTRODUCTION 

The use of respiratory equipment is necessary for the safety and well-being of 

Group HSE-7 employees engaged in certain waste treatment operations. 

Respiratory protection equipment is required where effective engineering 

controls are not yet feasible or where equipment failures or malfunctions could 

cause hazardous work environments. The Group HSE-7 Plant Operations 

Section Respirato~' Practices Program is in accordance with ANSI Standard 

Z88.2-1969, Practices for Respiratory Protection and the respirator training 

program of Group HSE-5. 

2. SCOPE 

These respiratory protection procedures shall pertain to all Group HSE-7 liquid 

waste facilities, equipment and operations which may generate potentially 

hazardous atmospheres involving toxic materials or oxygen deficiencies. 

3. RESPONSIBILITIES 

The Section Leader for Liquid Waste Operations or the Alternate is 

responsible for assuring that respiratory protection practices are performed in 

accordance with the respiratory protection practices outlined in this SOP and 

any incidents involving the use of respiratory equipment must be reported 

immediately to Group HSE-5. 
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HSE-7 personnel shall inspect the self-contained breathing apparatus (SCBA's) 

periodically; the interval between inspections can be as individually desired, but 

must not exceed one month. Each inspection must be signed and dated with 

the breathing air cylinder PSI marked on the inspection sticker. A SCBA 

inspection form must be completed and sent to HSE-5 - MS486. An inspection 

and donning procedure is available in each SCBA carrying case. SCBA's shall 

also be inspected after each use. Group HSE-5 shall be notified immediately of 

any respirator defects, and the SCBA unit shall be replaced. HSE-5 shall also 

be notified when the SCBA has been used so that the breathing air tank is 

immediately replaced. 

The HSE-1 HPT shall insure that each respirator user has a current respirator 

authorization card for the type of respirator that is worn. The HSE-1 HPT shall 

examine the photo on the respirator authorization card to determine if 

additional facial hair is present. Additional facial hair voids the respirator 

authorization card. If this situation occurs, the employee shall not be allowed 

to wear the respirator or enter any hazardous environment and Group HSE-5 

shall be notified immediately to pick up the respirator authorization card. 

Each employee shall comply with all health and safety regulations (verbal or 

written) and shall report any incident involving the improper utilization of 

respiratory protective equipment immediately to the supervisor. 

4. MATERIAL, OPERATION AND EQUIPMENT CONTROLS 

Full facepiece air-purifying respirators with high efficiency filter are are not 

approved for emergency situations or in environments containing toxic 

gases/vapors or in oxygen deficient environments ( < 19.5% oxygen by volume). 

The respirator and canister shall be suited to the contaminant. If there are any 

questions, contact Group HSE-5. 
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SCBA's are approved for use in oxygen deficient environments and hazardous 

concentrations of toxic materials. If the environment contains materials which 

may be readily absorbed through the skin, an impervious suit is also required. 

Possible emergencies would include: 

• chemical leaks or spills 

• smoke 

• emergency entry into a confined space 

The MSA Model 401 utilizes a high pressure portable air tank which provides a 

high air flow rate to meet breathing demands during extreme exertion. 

Generally these units supply breathing air for up to 30 minutes of activity and 

are equipped with an audible alarm to indicate when the breathing supply is 

low. The air used for SCBA's must meet the strict purity requirements of the 

Compressed Gas Association Specification G7.1 for Type I, Class D Breathing 

Air. Group HSE-5 has facilities available for filling these air tanks with air that 

meets these purity requirements. 

5. PERSONNEL CONTROLS 

Each respirator user shall have completed the comprehensive respirator 

training program (including quantitative fitting for air-purifying respirators) 

conducted by Group HSE-5 and have in his/her possession a current respirator 

authorization card for the type of respiratory equipment that is worn. 

To prevent accumulation of dirt on the respirator, it should be cleaned after 

each use with the packets provided at the respirator fitting office. Always 

inspect air purifying respirators before and after use. Any deterioration shall be 

reported to the supervisor, and the respirator shall be replaced. 
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Respirators shall be returned to the TA-50 respirator laundry periodically for 

professional inspection, cleaning and testing. Frequent users shall return the 

respirator on a monthly basis, infrequent users shall return respirators on a 

semi-quarterly basis, and emergency equipment shall be inspected monthly and 

returned periodically. 

Specific indications for canister replacement include: 

• high breathing resistance 

• leakage, indicated by smell, taste, eye, nose or throat irritation 

• canister shelf life has been exceeded 

Replacement canisters shall be obtained from Group HSE-5. Spent canister 

shall be returned to Group HSE-5 for disposal to prevent accidental re-use. 

Any sign of nausea or dizziness while wearing a respirator requires an 

immediate return to uncontaminated air. 

The air-purifying respirators shall be stored in a plastic bag with the lens or 

canister side down to prevent distortion of the sealing surface. Respirators shall 

be stored away from other equipment, sunlight and excessive heat or cold. 

6. EMERGENCY 

Dial 9-911 for emergency assistance. The buddy system shall be used with 

SCBA's, i.e., at least two individuals shall be suited-up and voice and/or visual 

communication shall be maintained. 

7. REFERENCES 

• Los Alamos Health and Safety Manual, AR12-1. 

• Health and Safety Newsletter No. 75-4. 

• Practices for Respiratory Protection, ANSI Z88.2-1969 

• Occupational Safety and Health Standards, 29 CFR 1910, 1976 
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APPENDIX M-3 
MANUFACTURERS SPECIFICATIONS ON 

DRUM HANDLING EQUIPMENT USED AT TA-54 
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hF·ad valve industrial engine. The engine 
in :orporates cast iron cylinder block and 
h"'.ad with 7 main bearing crankshaft, chrome 
pl1ted piston rings, hard faced exhaust 
v<. 1es and valve seat inserts, positive 
ex"'aust valve rotators, full pressure lubri
ca· -g system, and a sealed maximum velo
ci ;overnor. 7 PSI ( 48 kPa) cooling system 
h; ·squart(74 L)capacity. 

M .. : ,• .......................................................... 300 e ;r·· ..................................... 4.00in(102mm) 
s:·:- ' .................................... 3.98in(101 mm) 
D•~- _ .ement ......................... 300cuin(4.9L) 
M 1' J Load Governed Speed ...... 2600 RPM 
C ,.-·.case Capacity ................ 7quarts(6.6 L) 

)
FL ~~Tank Capacity ............... 20gallons(76 L) 

FI'-TERS: Spin-on engine oil filter with 
p1 ~a ted paper element. Filtered crankcase 
b~ :ather. Donaldson Cyclopac, two stage, air 
ct ~aner with replaceable cartridge. Gasoline 
fil ~r in a metallic bowl on inlet side of pump. 
G .s filler equipped with strainer. Spin-on 
tr;.:nsmission oil filter with a built-in bypass 
v111ve. Hydraulic system has ten micron 

HYDRAULIC SYSTEM: Lift, lower. tilt and 
auxiliary control levers are mounted on 
steering column pylon for right hand opera
tion. Full feathering spool type valves. Main 
hydraulic pump is direct driven. System fluid 
capacity is 17 gallons (64 L ). Sump tank of 25 
gallon (95 L) capacity is integral with truck 
frame. 

DRIVE TRAIN: Clark full floating drive axle 
driven by a double universal joint propeller 
shaft. Axle reduction ratio 6.3:1. 
TRANSMISSION: Powershift forward and 
reverse transmission coupled to a four speed, 
fully synchronized gear case to provide 4 
speeds in forward and reverse. A torque 
converter multiplies engine torque 2:1. 
Transmission fluid oil cooler located in the 
engine radiator. Equipped with neutral start 
switch. Left foot transmission release pedal, 
and right foot auxiliary throttle mounted on 
brake pedal that enables simultaneous 
operation of engine speed, brakes and trans
mission engagement. Left hand directional 
control lever and right hand floor mounted 
speed selector lever with latch to hold lever 
in neutral while towing. 

STANDARD UPRIGHT: Interlocking "I" 
beam and channel ra11s that are reinforced 
with heavy tie bars. Four canted, variable 
retainment upright rollers and six canted 
load rollers on the carria ]e. Four lateral 
thrust carriage rollers that bear on the inner 
rails to resist deflection due to off-center 
loading. Upright rollers are shim adjustable 
without major upright disassembly. Non
rigid lift cylinder and tilt cylinder mounts 
minimize size loading on cylinder rods, seals 
and packings. Lift and tilt cylinders are 
serviceablllt withnut r.vlinriar ... -, .. ~, .,..,. 

cylinders are key locked to yoke~ for positive 
adjustment. Cylinder rods are chrome 
plated. The upright is mounted to a heavy 
tubular cross member w•th greaseable steel 
backed bushings. Ur9thane rod wipers .and 
double 'U' cup packings on tilt cylinders. 
Anti-cavitation valve in tilt circuit. Hook 
mounted forks are upset forged for full 
section strength at fork heel. Pivot type forks 
are optional. 

FRAME: Heavy, precision aligned. one-piece 
structure with integral fuel and hydraulic 
tanks of .25 in. ( 6.3 mm) plate. First step to 
operators compartment is open grating to 
reduce dirt and snow accumulation. 
BRAKES: Hydraulic brakes with two stage 
master cylinder and. dual wheel cylinders. 
Brake shoes are 4.0 in. ( 102 mm ) wide and 
operate in 16.25 in. ( 413 mm ) di"!meter 
drums. Equipped with Orscheln adjustable 
lever and cable that actuates drum and band 
type parking brake at rear of transmission. 
POWER STEERING SYSTEM: Fully fluid 
linked hydrostatic steering for positive hand 
wheel control. Dual steenng cylinders pro
vide constant steering rate. Cast steer axle 
is mounted on center pivot pin and two 
semi-elliptical leaf springs that allow up to 
10 in. ( 254 mm ) variation in tire height. 
Inclined king pins and axle caster promote 
improved tracking and towing characteris
tics. Pressure lubricant fittings on king pins 
and other steering components. 
OVERHEAD GUARD: Meets ANSI 856.1 
safety standards and has been subjected to 
an impacttest of 16 000 ft-lbs( 21 693 N-m ). 

ADDEO ADVANTAGES: 48 in. ( 1220 mm ) 
high load backrest extension; protectoseal 
fuel tank cap; couple provision for towing 
auxiliary equipment: and multipass muffler. 
Standard bolts are SAE Grade 5. and are 
zinc phosphate coated or cadm1um plated to 
resist corrosion. 
OPTIONAL ACCESSORIES: Towing equip
ment. pivoting forks. block handling forks, 
lights. and tires for varied operating surfaces. 
PAINT: Exposed surfaces have been shot 
blasted. primed. and painted with weather-



GENERAL DATA 
CAPACITY CHART 

LOAD CENT!!!. (mm) 

8 § 8 § ~ ~ 
0 

§ !il It) ~ - --;; 
3000 

.. , E c: 6000 1:! ::0 

"' 0 
2500 0 .9: :::: 

r; 5000 ~ 

: 2000 > u ~ 
c <4000 I u IL <C c ; 1;oo IL u 3000 <C 

20 24 27 30 33 36 39 42 45 48 u 

LOAD CENTER (inches) 
(from lace of forks) 

No- Capacitl .. shown above are computed with upright 
In ·-,,cal position. Capac•ty up to 6,000 lbs. applies to 
upr. ;nts with maximum fork height up to 184 inches. Ca
pac: :y up to 2720 kg at 500 mm load center applies to 
upr• :hts with maximum fork heights to 3300 mm. For trucks 
equ :=ed with uprights above these max1mum fork heights, 
con·1ct a Clark representative. Specific capacities will be 
shc.,.,.n on truck nameplates. 

UPRIGHT DIMENSION TABLE 

MAXIMUM OVERALL FREE 
TYPI! FORK HEIGHT HEIGHT LIFT LOWERED 

In mm In mm In mm 

•136 3454 104 2642 5.5 140 
ST~NDARD 148 3760 110 2794 5.5 140 

160 4064 116 29~ 5.5 140 
184 4674 128 3251 5.5 140 

TRIPLE •288 7315 145 3683 112 2945 
STAGE 360 9144 162 4115 129 3277 

•Preferred standard he1ghts. 

1
0ther upright height• available, contact Clark repre .. ntatlve. 

SERVICE WEIGHTS: 

IT 60 ................. , ... 

UNDERCLEARANCES: 
Willi Rated Load 

138 ln. 
(3454 mm) 

Std. 

288 ln. 
(7315 mm) 

TSU 

U~righ! ............................. 9.2 In (234 mm) 
Orive Axle ........................... 9.1 in (231 mm) 

With No Load 
Steer Axle ............... , .. .. .. .. .. 10.0 in (254 mm) 
F•ame ............................. 12.0 in (305 mm} 
Counterweight ...................... 11.3 In (287 mm) 

INSURANCE CLASSIFICATIONS: Classified by Underwriters' 
Laboratories, Inc. u to fire hazard only; type G industrial 
truckS. See UL Index of Classified Products. 

PI!RFORMANCI! CRITERIA ••• 
Performance values based on full power engine operating 
conC:illons In accordance with SAE Standard J818 [as•F 
and 500 ft. altitude (29•C and 152 miJ. 
NOTI!: Production engine driveline components may vary 
In output and/or emclency by ± 5%. The performance 
shown represents nominal values which may be obtained 
unaer typical operating conditions of a standard machine. 
Slight variations may be expected due to local tempera· 
lure and altitude and/or individual machine accessory ar. ' 
loac:ed weight conditions. 

Metric specincalions shown are equivalents of U.S. dl· 
mansions. 

Clark products and specifications are subject to improve
ments and changes without notice. 

CUR RK lndustrl•l 
. r . Truck 

DiviSion 

I 
93.00in 

(2362mm} 

FOR BASIC RIGHT ANGlE 
STACKING AISLE ADO 
lOAD LENGTH 

t5x19.5in 10PlY 
(31lh4~mm} 

"ACD 1.50in (34mm} FOR FUlL FREE LIFT TRIPl.E STAGE UPRIGHT 

Internal Combustion Truck 
Battle Creek. Mi 4901< 
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S~R !~L NI~~E~~ BC IT60 
CUSTO~ER JEAL::.:~/CR!J::rt Jj:.Jd S, rt . NO. Z o 3 • :n 

Los Alamos Scientific Labs JOB/ liE:'1 IL. t~-1 I SH!P?!NG DATE Zdj andZ i 

DE.~LER Albuquerque I 

Los Alarrcs , N1 COUNTY " Los Alarros I 

20.376 187885 I DR t 'IE Ax:...:. SE'<lAL: 50455~3 3~.000 12~9,'-40798 I UPC!!GHT ! 

20.287 124~44 I DIFFERENTIAL GEAR l CASE I i I PAGE 34-1 Z6 .536.874 ! 

20.248 12257'4 I RING l ?t~!ON SET I 34.0l3a I 16_5_4614 I ROLLER I 

23.01611 I 1317603 I DRIVE TtrlES 15x 19. 5x 1411P I y, 34' 400 I 2358012 I CYLINDER 34' !lCG'iP 35_3 I 

·JO .JOO I 2350186 I ENGINE - I".AKE foRo I I I PAGE 34-470 

i i SPEc. 3oocro SE'< tAt..: 17789 I I [ii-18735 I 'lltR!NG DtAGrlAM 
~ - - 9 . . -

.:.310170 · :-cRK ~TOP ~:N ~rr 53 . ..~99 23 77223-40 S 1 de Sh 1 rter w/F I o." 

34.9S9a 2362721 1 LoAo 3"Ac:< .~EST ::Xr:Ns raN I Con t ro I V a I ve 3 3- :;3 3 I 

25.100 

: .'r1ooEL SE~!AL:315Z 

3r:),3CO 2356049 I (,l.RR!AGE ;J!GE 34-924 
34. 340a 2356048 i ~E!..DE:I ..\SSE."SL't 

34.3loa l6 5 ~6 1 4 : Ro:...:..:.R 

34.350a I 772403 · Fc:<Ks 60 11 

!. 
a 'Ia Se=v:::~::...e :l~;ns mb 

?~ !~~. PARTS ,'1ANUAL ~ 

DA TC: DATE 1 - 1 0 0 - l 9 .,. 
1 r -:.:i:i I;;·~,;;.. 

orv:~S!CNS 

"'SJ!~:C.\i:CNS 

Fold 

:II.A I ~T. AANUAL # 

I Aux Valve Jnst. 
30.200 

I 75 (30)234 
! Aux 'lalve 30-190, 

Hose Adaot SJ-237, 
50-191 50-5:..3 

MRC oJ Je~ 

? .. '11A. AA~AL #::)'tf;l .. ~ I OPI ,'1ANUAL i.\9\·3$; 7 
oArE FtB 1- 1982; JATE FEs 1 _ 7:=-~ ·--.:.. 

~ 2z 22 Feb 82 342734 

ll::: 
I P:R 

~------------------------------~ !IPe~ 

Dealer Use Only 

MANUALS DELIVERED TO NAMES 
CO"'PANY __________________________________ T_ii_L_: ------------------------

I 



'J2 ?T 15 :s:.,sa i I . __ J I 

!02.242ai 836325 I 
12.2SO I 23633/ii i 

l2.23:.:a. 9993C7 i 
12. 3l:a, 994331 ; 

12. 3/Z31 23453241 
l3.J:.:3ai 949286 I 

13'-0l25! 
784751 I 

~:J5431 
8;;AK~- L.H. rl23.253 i 888025 I P.l.RK!.~G 3RAKE SHOE~ L:~1;~G 

:3.2:~ 
I ggu;~J5 

?3 I 2' Sill ~c;-----x<0:6 I 101. 550a 1 2344;49 I 

':23.24/.l 1.!.9088 ' :101. 370a 1 525313 t 

!23.215 I 391J3Q5 i!Ol.5i7a 2351236 i 1?- _, __ 3E:ssa .... ! ;;1 

I 2), 21J/3i l2SL!50 
101. sco3 : 23il0777 i 
;)g,J:g 995l36 I 

I?:: .. ~~"'\ .,. '_., .... ; 2348867: :39 ,7?13 I 995188 
I 23 • :5~@\ 357?49 139.7203 :ss:37 
i JZ. :co 11,;.,020 9927:J CAR!!UR~TCR rJAS; 397411 :..PG: STlRTER 
i J4. ':231 ·:92730 Hl. J43a • 1810864 
r :J2. :c:s1 ~~2731 :lll.Q33a 30''-· -.l.lO.l. 
I :1. 2C.:.31 33lC97 Hl .027a: 8811581 I SoL~No r o Sw r ;:::~ 
i 1.:.. 3'CQ B::a7:: i ll.·oo:a: 215276 I 

I ll.3l931 399850 :!26.JCO : 17542281 STE~R!NG CYL:NDER 
I L. ::a sa~ ;ss3s6 i25.S03:.ii 1 885E9 i ~oc SEAL. :<tT 

..,~ "')11 2372550 'i25.CQl 23534531 
21.00: i 1 ---;--· 

-1 / :;.j JJI q 25 < 0043 I 1752363 i 
21. ~C231 86>52 d25.025 175l522 I 

I Cl. 3G/5! 399839 il29. 738 23'Ll407!ll 
I .... "'~~""""""' 

_; . .;:L.:.II 2353'3S"7 129.740a 18:~889 i 
i :3.·::3~ scco:~:.. lzg .723a 2~~3783: 
I l; :;s:-~ 2353359 •

1 'Jl. 596a 2~:::30 
I l3.Gl~l 233350::: 
I ~l.<5a ssi:.12 

ti32.0723' :~::.:.79: 

.: 3i. 5CO 233:.:71 I 

\rr 

TtLT Loc'< 'huE 
·:133L1 39/'-13 FAN 3LADE 'il'J. :csa • 99S937 I 

I 
::: . .:z3a 947257 

I 13. ·J70iil 1723625 
il os .oooa: 2342C52: 
1!29. 300a 1 895467 I 

i :]2. 753 390334 FuEL PuMP 1130. 'JOO i 1~25336: VALVE - Lr~r ~ TtLT 
I 02, ~:1:;3 890729 
! :21 :-:23 '39·?3'35 
I :J2.~~Qa 234Ll'l3) 

IJ30.03281 892871 
·i 3o. :1ea, 3928il 
!101.43() I 399845 I I 

SEAL ~IT - !NL.ET Seer::~ 

I :3 .-Jc 3a l33-~C05 rJ 14.114@: 2340735: 
i 25.202a 131:/J:.;:<j II 
I l3.JGl3 733623 
I :3.J23aJ 17!!3826 HouR .~ETER 
; ~3.J::a 71.:0342 I 

<I ~OUR ~ET~R P?~SSUR~ SwiTCH 

:"!RC 65 aNo SERvr::~AaLE PARTS 
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width of truck, side shift with 8" travel and to allow load arm 
to extend to outer edge of truck, to be furnished with load back
rest and overhead guard, 48" full taper load arms, flowtation 
tires, drive wheels 12.00 x 16.5, 10 ply, Off road tread, 
11.00 x 15 1 6 ply steering tires. Drive wheels must have 
enough clearance for tire chains, turning radius must not 
exceed 10 ft. from center of drive axle to rear of truck, 
to be furnished with 5 lb. dry chemical fire extinguisher 
and protecto seal fuel cap. 

ESTIMATED COST: $11,000.00 












