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1.0 INTRODUCTION AND PART A APPLICATION 

1.1 INTRODUCTION 

This application was prepared for submittal to the Environmental Pro~ection 
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. A cross reference 
of the EPA completeness checklist to sections of the Part 8 permit application 

is included as Table 1-2. 

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. 

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. 

~-2 



TABLE 1-1. FORMAT OUTLINE AND REGULATION REFERENCES 

1.' 

2. ) 
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INTRODUCTION AND REVISED PART A APPLICATION 
i. l INTRODUCTION 
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1!.0 CERTIFICATION 

(!)From Code of Federal Regulations 40. 

RCRA RF.GliLATIOll Rr:FF.Rf:llCE ( 1) 

270.13 

270.l4(b) (l) 
270.!4(b)(1l), 270.!4(b)(l9), 
264.18(a) ,(b) 
270.!4(b)(!O) 

270.!4(b)(2), 264.13, 264.73(b)(3) 
270.!4(b)(3), 264.13, 26! App. I 
264.13 

270.15, 264.171-173, 264.175, 
264.191-192 
270.19, 264.340-345 
270.15, 264.171-173, 264.175 

270.16, 264.190-192 
270.21, 264.301, 264.309, 
264.315-316 

264.90(b)(4) 

270.14(b)(9), 264.14 
264.14(c) 
270.!4(b)(5), 264.15, 264.33, 
264.174, 264.194, 264.303, 264.347 

264.34-35 

270.14( b) (8) 

270.14(b)(9), 270.!5(d), 264.17, 
264.176, 264.!98, 264.3!2 

264.37, 264.52(c), 264.52(e) 

264.51, 264.52(a) 
270.14(b)(7), 264.56 

264.52(0 
270.14(b)(7), 264.56 

270.14(b)(7), 264.56 
264.54 

2o4.16(d)(2) 
270.14(b)(l2), 264.16 

264.16(a)(3) 
264.!6(b), (c), & (e) 

270.14(b)(13), 264.112 

270.14(b)(l3), 270.2l(e), 264.1!2, 
264.310(a) & (b), 264.!97, 
264.117 & 118 

270.3, 270.14(b)(20) 

270.11 

NMHWMR REFI'REllCE 

302.A.4.a 

302. A.4. b(l) 
302.A.4.b(l), 206.B.8.a & b 

302.A. 4. b(l) 

302.A.4.b(l), 206.B.3, 203.C.2.c 
302.A.4.b(1), 206.8.3 
206.8.3 

302.A.4.b(2)(a), 206.D.4.b-d 
206.D.4.f, 206.D.S.b & c 
302.A.4.b(2)(e), 206.D.8.a-f 
302.A.4.b(2)(a), 206.D.4.b-d, 
zo6.o.4.f 
302.A.4.b(2)(b), 206.o.S.a-c 
302.A.4.b(2)(g), 206.D.10.b, 
206.D.10.e, 206.D.10.j & k 

206.D.l.a(2) 

302.A.4.b(1), 206.8.4 
206.B.4.b(3) 
302.A.4.b(1), 206.8.5, 206.B.9.d, 
206.D.4.e, 206.D.S.d, 206.D.l0.~, 

206.0.8.g 
206.B.9.e-g 

302.A.4.b(1) 

302.A.4.b(1), 302.A.4.b(2)(a), 206.8.7, 
206.0.4.g, 206.D.5.f, 206.D.!O.g 

206.B.9.h, 206.B.!O.h, 206.B.10.f 

.206.B.IO.b-d 
302.A.4.b(l), 206.B.10.m 

206.B.10.i 
302.A.4.b(l), 206.B.!O.m 

302.A.4.b(1), 206.B.10.m 
206.B.!O.k 

206.B.6.d 
302.A.4.b(1), 206.8.6 

206.B.6.a 
206.B.6.b, c & e 

302.A.4.b(1), 206.o.2.c 

302.A.4.b(l), 206.0.2.c & g, 206.D.2.h, 
302.A.4.b(2)(~), 206.D.l0.f(l) 

302.A.4.b(1) 

302.B 



'"'"" ;r.nt or tv~ in the unsh8ded ~rees only 
for •lir. ryp•. '· ~ .. 12 c!t•r.ct'l!rTii"c!IJ. 

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

If e Pl ... ln .. ..._ ... .._. ~MNktelt. IH'I• 
it In 1M d ..... .,. -. R..-. me "'~ 
Ilion C8refutly; If eny of It II incamct, cra~~
tllrougtl it lnd emw me correct dna in me 
~- fill-in .. below. Alto, If .,., o1 
the pnprinted dnl il eblent (N .,_ 1D tM 
tm of rM w.1 ,_. tlftl 1M lnfotm«<tM 
tNt lhoultl .,_,). pi- provide It in the 
Pf'Of* fill-in .. til below. If the Iebei 11 
compl .. lnd ~. you need not campi .. 
Items I, Ill, V, end VI (exc.pt VI·B which 
mun 1» ~~ ,...,-d'-J. Compl .. ell 
Items if no .._. ha been provided. R.tw to 
the inltnletlonl for d.-iled item ~II> 
tlonl end for 1M ,..... ..tt~orlutiona under 
which dtil dnl II coU.:ted. 

11111'1UCT1011: C..l .. A tlnuth J 1D dltlmlinl wM1h• you I1Md 1D llllamit lilY permit 1Hticl1ion fonnl to die EPA. If yau - '"v•,. to lilY 
111•••• ,_ ... ..a..llit mil form end tilt •PIIIImllltll fonn liltld In the Pll'llllllliilfol._...thl.......,lllrti"X•In thllloain tllttnlnl columo 
if .. r nil •• ,_ II......._ If yau - "no" 1D _,. qUIIIion, yau lllld nat •limit 1ftY of..,_ formL You !MY-.. no. it your IC1iYity 
II• J J J ...._ lllf'lrit ,....._ta: • Section C of tflt i111CrUCtioM. S. .._, Slction D of 1hl illllnletl0111 far dlf•..._ of ~'-' tlniL 

... CII'IC QUUTIONa 

.. ,, 

~10 

YES 

... CIPIC .UUTIONe 

F. Do you or wiN you inject • ttMI ....,., indullr_. or 
municipet etttu.lt below me ~ ltmum con
Uiini ... wktWt one ~ mile of me ...,, bore, 
underlrOund .....,_of drlnfdniMW1 (PORM 4l 

H. Do you or wm you tntect • tNI t.:llty fluldl far -.. 
ciet pra c 1 suctl • """'"' of IUifur b¥ me Freldt 
...-.. IDNtion '""*''of ........... In....,~ 
tton of fallllfuet •• ,.....,.,.....,_,,.. ..\. 
IFORM41 Geothermal 

X 

CONTINUE ON REVERS£ 



The mission of Los Alamos National Laboratory (LAJTL) is the application of science and technology to solve national problems including weapons development and energy supply and conservation programs, while basic science research complements and strengthens its fur.iamental technical capabilities. The LANL is ow~ed ~y the US Department of Enerf.y and operated under contract by the University of California. 



r Z.NI:W I'"ACILITY (Complet~ item l>elow 1 
'r. . FOR NEW FACILITIES. 
_.-_,...-,.,..,....,....,....,..,.,....PROVIDE THE DATI: 

(yr., mo .. lr day) OP'I:ItA· 
TION 81:CiAN OR IS 
I:XP'IECTI:D TO BEGIN 

A. PROCEll CODE- Enter the code from the 1111 of procea codes below that belt delcribel MCtl proc:ea to be used It the facility. Ten lines 8re provided tor 
entering codll. If more linea are needed, enter the codefsJ in the sP~Q provided. If 8 proc:ea will be uaed that it not included in the lin of codes below, then 
delcribe the proc111 fint:ludinf ita *ign c.-city) in the space provided on the form flr.m III.CJ. 

8. PROCEa DESIGN CAPACITY - For MCt1 code entered in column A Inter the c:.peclty of the proc:ea. 
1. AMOUNT - Enter the lmOUnt. 
2. UNIT OF MEASURE- For I8Ch amount ll'ltered in column 8(11, Inter the code from the 1111 of unit rMB~U~W codll below tNt delcribes the unit of 
~,. used. Only the units of ~,. that 8re listed below should be used. 

PRQ. APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 

PROCESS COpe QES!GN CAPACITY PROCESS 
Stnrw: TiWIIIwnt: 
C:ONTAINI:R (IHirNI, druna, .tr:.J SOt GAL.L.ONS Olt L.ITI:ItS TANK 
TANK so a GAL.L.ONS Olt LITI:ItS 
WASTE P'IL.I: SOl C:U.IC: Y AltQS Olt SUit~ACI:IMPDUNDMI:NT 

C:U.IC: MI:TIEitS 
SUR~AC:I:IMPDUNOMI:NT S04 GAL.L.ONS Olt L.ITI:ItS INC:INI:RATOR 

DiPIIII= 
INJI:CTION WI:L.L. D7. CiAI.L.ONS OR LITI:ItS 

PRO. 
cess 
COPE 

TOt 

TOI 

TOI 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

GAL.L.ONS P'I:R DAY OR 
LITI:ItS P'l:lt QAY 
GALL.ONS P'l:lt DAY Olt 
L.ITI:ItS P'l:lt DAY 
TONS PI:R HOUR Olt 
MI:TitiC: TONS PI: It HOUit; 
GAL.L.ONS Pl:lt HOUR OR 
LITERS Pl:lt HOUit 

L.ANQ~IL.L. DIO AC:Iti:·~I:IET (the uolume that OTHI:R (U• fo~hrU::tr:laemlal, T04 GAL.L.OHS Pa:lt DAY OR would co11er ona at:N to a thel'rf1411 or ,_lolo a trn en t L.ITI:RS Pa:lt QAY 
depth of one footJ Olt prot:-• not oc:cumn• In tallb, 
Ha:CTAiti:-Ma:TI:It eu~ Impoundment• or Inc~ 

atorL Dar:nk tile Prot:•- In LANQ APPL.IC:ATION D81 AC:RIES Olt Ha:C:TAiti:S 
OCI:AN DISPOSAL. Qll GAL.L.ONS Pa:lt QAY OR the •~H~Ce provi/Nd; Item IU·C.J 
SUitPAC:a:IMPDUNQMa:HT 

UNIT OF MEASURE 

L.ITa:ltS Pl:lt DAY 
081 GAL.L.ONS Olt L.ITI:ItS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE 
GALL.ONS ••••••••• , ••• , ••• , G L.ITI:RS PI:JI DAY, , , ••• , , • , , , • Y 
1.1 ~I: ItS •• , ••••• , •••••••••. I. TONS PI:R HOUR • , •• , ••• , , ••• D 
CL'"C YARDS ••.•••••••••••• Y MI:TRIC TONS PI:R HOUR •••••••• W 
CL 81C MI:TI:ItS •••••••••••.•• C GAL.L.ONS PI:JI H~UR •• , ••••• , • 1: 
G""'-l.ONS PI:R QAY ••••••••.•• U L.ITI:RS NR HOUR •••• , , •••••• H 

UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE 
ACiti:·~I:I:T •••••••••••••••.• A 
HI:CTAiti:-MI:TI:R •• , •••••••••• ~ 
ACRI:S •••••••••••••••••••• 8 
HI:CTAiti:S ••••••••••••..••• Q 

EXAWLI FOR COMPLEnNG ITEM Ill (lhtl'lllllitt liM numben X· t Md X·2 btl/ow): A facility M1 two sunte tanka, one tank c.n hold 200 gellons and the 
other c.n hold 400 gellont. The f8cility 8110 Ml Mlncineretor m.t c.n burn up to 20 gellons per hour. 

~ A.PRC> 
C:EU 

111 11 CODE 
z ~ (from li8t 
:iz aboHJ 

t. AMOUNT 
(_,~I 

600 

20 

17880 

2613600 

II'Oit 
OP'II'ICIAL 

USIE 
ONL.Y 

6 

7 

8 

9 

10 

PAGE 1 OF 5 

t. AMOUNT 

0.15 

FOR 
OII'FICIAL 

USE 
ONLY 



. , . PROCESSES i co '..'.:.'~~~...a...;;;o;~.;...;~~wwo:;.;;.;....,.,a,;,.:LoiooioiliUo,......_r.w:o.J4.•~.w;...;'-...,....,. ..... ..:-_.....,.iOMii~...,......,...._ ...... _.;.;..;.~..;;.;l';.:ll-.: .... :..r.l~4 C. SPACE FC;-RAOomONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACITY. 

Uiscrete pieces of High Explosives (llr:) waste are collected, packaged, and burned at the TA-16 burning ground. liE contaminated equipment, pipe, etc. that have been flash burned at TA-16 have been disposed of at Area P. Two burn pads (388, 399) are used to burn the discrete pieces of liE while pad 387 is used to flash the equipment. Two pressure vessels (401, 406) are used to burn liE 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. l~e sumps are regulated under NPOES 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 as the treatment process is performed on an as-needed basis. 
T03 

The incinerator at TA-50 Building 37 has been used to burn methanol and ethanol contaminated with transuranic waste. This incinerator was originally built to treat transuranic waste and has been operating since 1979. Mixed waste containing the methanol and ethanol were burned in this incinerator before November 1980. 

you w1 you har ::e hazardous wastes which are not listed in 40 CFR, Subpart 0, enter the four-digit number(s) from 40 CFR, Subpart C that describes the characteris· tic~ and/or the toxic contaminants of those hazardous wastes. 

B. ES~IMATED ANNUAL QUANTITY - For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual bas>s. For each chanJC:'teristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(s) that will be handled wh;ch possess that characteristic or contaminant. 

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

ENGLISH UNIT OF MEASURE 
POUNOS •• , •• , ••.•.••. 
TONS., •••••••••••••• 

CODE 
• • p 

•. T 

METRIC UNIT OF MEASURE CODE 
KILOGRAMS •..• , •••• , • • • K 
METRIC TONS .. , , • , • , • , , , , , , • , , , , •. 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 waste: For each listed hazardous waste entered in column A select the code(sJ 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. 
Fot" non-listed hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the code(s) from the list of process codes contained in Item Ill 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 0(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 (sh~wn in line numbers X·1. X·2, X·3, and X-4 below)- A facility will treat and dispose of an estimated 900 pounds per ye · :f chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes 

!1.1 z . _o 
.JZ 

:;,ve 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 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 

I. PROCESS COOES 
(enter) 

PAGE20F5 

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

included with abore 

CONTINUE ON PAGE 3 



"IKl from page 2 . 
. -::. PflotocOQy rhis Dl9!_ befotY comolt~rmg if you h•~ molY rh1n 26 want$ ro list Form Aoorovt~d OMB No. '58-S8()()()4 

I o 0 1 
.., , I 

0 0 21 

3 ) 0 0 3 

50000 

150000 

5000 

f..l.L 
p 

p 

p 

4 I 

' D 0 0 3 5000 P 

5 
l 0 0 0 4 1000 p 

6 D 0 0 5 1 0000 P 

•• 
1 

s 0 1 

s 0 1 

s 0 1 

s 0 1 

D 8 0 
I 

" -
r' o 3 D 8 0 

T 0 1 D 8 0 
I 

T 0 4 D 8 0 

T 0 3 T 0 1 D 8 0 LithiuM. Hydride only 
I 

D 8 0 
Sand from clean out of explosive~ 
burn oads. 

s 0 1 D 8 0 
I 

7 i '"' 0 0 5 250>'< p 
~ --r-~------------------+-+-~r,,-+-.-.~-..-4-,-~+-----------------------------~ 

8 - Cl 0 6 250''' P s 0 1 T 0 1 D 8 0 

9 D 0 0 7 1000 P s 0 1 T 0 1 D 8 0 

10 D 0 0 8 2000 P s 0 1 D 8 0 
I 

11 D 0 0 g 1500 P s 0 1 T 0 1 D 8 0 
I I 

,.,_ D 0 1 0 P 250>'< s 0 1 D 8 0 

13 D 0 1 1 250''' P s 0 1 T 0 1 D 8 0 

14 . D 0 1 2 250>'< P s 0 1 T 0 3 D 8 0 

15 I D 0 1 6 250 1• p s 0 1 T 0 3 D 8 0 
I I I 

16 ! E:m OF D DESIGNATO~ 
~--~'~r1------------------+-+-r-r,,-+-.-.-r-.-.,_.-.-+-----------------------------~ 

11 I 
18 

I I I I I 1 r 
19 

I 

20 
I I I I I I 

21 
I I I 

22 
I I I 

23 
I I I 

24 
I I I I I I 

25 

26 
I I I 

•• 17 - •• •• .. - .. 
EPA Fonn 351G-3 18-801 CONTINUE ON REVERSE 
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~ from pege 2. 
~ FE: ""orot:opy rlli1,. "-fo,. if you h•"' mo,. th•n 26 _. to lilt Form A OMS No. t~SIJ0()(]4 

C~A t.D. NUM8CII (ent.r_fl'ompqe 1) 

~\\ 
roll or-IC:IAL. usa ONLY ·- .\ rw1 Nl Ml 111jl jojsp lsfli JWf DUP FTif D UP ' .. . T 

IV ._f)E_S_CRIP'rJUN _Qf". JUZA JtDOUS WASTES (continued) 
A. EPA - OI"MIIT D. PROCESSES HAZARD. 8. ESTIMATED ANNUAL ::o ~~t•r;o':~ QUANTITY OP' WASTE SUIU: 

I. PIIOCI:SS CODI:S Z. PIIOC:I:SS DI:SCRIPTION (••tt•,. ..IZ code) (enter} (if a co<U;. not enterwd in D(l}} 

1-K 17 

S
1 

a' 1 
I ! 1 c 0 0 1 1000 p D 8 0 

I 
2 :::" 0 0 2 1000 p s 0 1 D 8 0 
3 = Q 0 3 250* p s 0 1 D 8 0 . T . 4 :::-' 0 0 4 250* F s 0 1 D 8 0 

I 
5 ;: 0 0 5 250* F s 0 1 D 8 0 . I I I 1 .. 
6 F 0 0 6 250* p s 0 1 T 0 1 D 8 0 

I 
7 . Q 0 7 12500 p s 0 1 T 0 1 D 8 0 

I I 
8 ..-·! ,... 0 0 8 1000 F s 0 1 T 0 1 D 8 0 

I I 
9 _; 0 '-; 0 9 6000 F s 0 1 T 0 1 D 8 0 

I I . 
10 .... : 0 ;-. 2 7 700 p s 0 1 D 8 0 T 0 3 

I I 

11 F 0 2 8 700 p D 8 0 
r r I -, T 1,.. , 

END OF F DESIGNATOR . 
~·· T I 

' 13 

I ... T 
14 

I I I I I TT i 1 IS ; 
I 

I I I ' I 16 

' 17 
- 1--

' 18 

I I I I I I I 19 

' ' I I -r 1 I 20 L. 

' I -1 -1 •• 21 ~ 

!22 I I I I I I 

; I I I I I 23 l 

T 'T I I 24 I 
r-

I I I I -I 
~ .. 
26 T I I r -~ I T 

r- --!PA Fonn 311N ... ) ---·--;.. ._.._ )I ... - ..... , . ..,_.. liNUI ON REVERSE 



.1..-d from pege 2. 
.• 7£:- thi1 ~ l»fotW compl•ting if you h•v. 'more thm 26 -rn to lilt. Form AppfO!fWd OMS No. 158-S80004 

OPAO.O.""""""(M ....... P_l/ \\ OPPOCOALU .. ONLY ~ W1. l9jO lo 11 Jg Js b_ J~rn \ 'Y1. D UP ~ rif D :r P 
rv DESCRI!'~f.IYN OF HAZARDOUS WASTES (continued)~ 

A. EPA - I! D ....... ..., ... _ ... ~"'"""' , HAZARD. 8. ESTIMATED ANNUAL 0 ! I_I:_A· · Z. cj W, NO QUANTITY OP' WASTJ: ~e~~~ t. I"ROCI:SS CODES a. I"ROCI:SS DI:SCRII"TION J z (enter codeJ code) (enter) (if a code u not entered in D(l)) 
~ U. • _a 

1 '<IO '4 ~ 50000 p s 0 1 T 0 4 D 8 0 
I I 

2 ! \ Ia 4 7 250* p s 0 1 T 0 4 D 8 0 
' I ' 3 END OF K DESIGNATOR 
I 

4 

' 5 

I I I I 
6 

I 
7 

I I I I 8 
.. 

' I I I ' 9 

I I . 10 
I I 

II 

I 

. ('•/. . 
13 . 

I I I I I 14 

I I I IS 

I I I I . 
16 

I I 
17 

. I I 18 

I I I I I I I I 19 

I I . 20 
f' 

'· I I . 21 
I I I I I 22 
I I I I 23 
. I I I I 

\: I I I I 

26 I I I 

r:-
""-4'-311N .... 

~ .. '· \Nn fiNUE ON REVERSE 



..• unued from pete 2. 
NOTE: ... this ~»ge befo,. ~ ..... ,. • .,w .. ,; if you hav. motW than 2IS w.m to list Form "' ... OMB No. 158-SIJO()(U 

IlEPA 1.0 .......... (enkr fl>om P-.• lJ f\\ \ o•"c~~ lw1 NJ "1) 0 8191 01 I I I ; I· I iii rwr D~P ~m D~P . 
•• u Ill 

. ty D::.SCRIP'uul"i OF IU.7.£1{00US WASTES (continued/ --..":'?" 
' -

!on4~'! D. ~"' tr• A. EPA 

z· ~AZA~~~ 8. ESTIMATED ANNUAL 
QUANTITY OP' WASTE SURE 

1. PROCESS COOES I. PROCESS DESCRIPTION 
_o (~nt~r 

(~nterJ (if a cou t. not tmtered in D(l)} .JZ • fencer couJ code} 

~ 
-.. ... ; .. - -n~ .. 

1 p lo Ia 11 250* p s 0 1 D 8 0 
r 

2 ·' Ia Ia 12 2Sa* p s a 1 D 8 a 
3 ·: a Ia 13 2Sa* p s a 1 D 8 a 

. 4 
F- a La 14 25a* p s a 1 D 8 a 

I 

5 p a Ia Is 2Sa* p s a 1 D 8 a . 
I 

6 p a a 1§. 25a* p s a 1 T a 4 D 8 a 
I I I 

7 p a a 17 25a* p s a 1 D 8 a 
I I I -.-

8 p a !a IS 250* p s a 1 D 8 a 
I l I T 

9 r· a a 19 25a* F s a 1 T 0 4 D 8 a 
J I r 

10 F 0 1 Ia 2Sa* F s a 1 D 8 a 
I 

11 F a 1 1 25a* p s a 1 D 8 a 
I . 

!'*· p a 1 2 25a* F s a 1 D 8 a . 
I 

13 p a 1 3 2Sa* F s a 1 T a 1 D 8 a 
14 p a 4 2Sa* F s a 1 D 8 0 

I 
15 Pia 1 5 saao F s 0 1 D 8 a 

P!a 
I I I 

D 8 0 
. 16 1 6 250* J s a 1 

I -1 T -1 J 'I 
17 _a 1 7 250* I s a D 8 0 

I 

1.8 p a 1 8 250* J s a D 8 0 
T -, r -~ r -~ I I 

i9 p 0 2 1a 250* I s a 1 D 8 C 
I I I I I J 20 p a 2 1 250* F s a 1 T a 1 0 8 a 
I I I I I I I 

21 pia L2 l~ 25a* p s 0 1 T a 4 0 8 a 
l 22 Pia 

I I I I 

!2 13 250* p s 0 1 0 8 a 
I I I I 

23 p.io ~ I~ 250* p s a 1 0 8 0 
I I I .,A p a 12 16 250* F s a 1 0 8 a ~ 

~s P 
I I I I I • 

'0 2 17 250* F s 0 1 0 8 0 
26 p a 2 IS 250* r1 sl 01 1 I I 01 a' o I 

lUI ,., . -- ra.. • 
~!lA Falin 3810o3 ...,, 

~ ... ~-··:-. tl'. ··--~ ............ :- \OUftiiNUI ON RE'v1:nlll& 



1 •!" I.D. MUM•&" (ente,. from p~ 11 \ \ \ fi'Oi OI"I"ICIAI. usa ONI.Y \ \ \ \ \ \ \ 

'WI_~~ ol8l91 atoll lolsh lsi}! I\\ \ W1 ouP ,~m o ~P .. \ \ \ \ \ U 
'' DESCRJPTIUN OFHAZARDO_!.I_S_WASTI:S (~onti11u~d) ~ · ii:. {:,;_ _,.,,-,...,~~~: ~-- Itt .. :... ~ 

- c.',•u~:.~----------------~D.P~RtO~C:IE~SSE~S---------------4 8. ESTIMATED ANNUAL o:ult-1: 
QUANTITY OP' WASTE (ente,. 

code} · 

250* 

J, P'fltOCI:SS CODI:S 
(ente,.J 

. 
[s 

1

0 
1

1 T o 1 o 8 o . . 
2 pi 0 3 I 0 250* !P 5 o 1 T 0 1 0 8 0 

I . 

Z. P'fltOCI:SS DI:SCfltiP'TION 
(if a code y not enterwd in D(l)} 

I 3 p ' 1 250* p 5 0 1 T 0 4 0 8 0 
~----~~------~~~rT~~~~~~~~~-.~r-----------------------4 I 

4 _p .. J 250* !p 5 0 1 T 0 4 D 8 0 

S p 0 3 4 250* P S 0 1 0 8 0 

' P 0 3 6 250* P 5 0 1 D 8 0 
I I 

7 p 0 3 7 250* P S 0 1 D 8 0 

8 p 3 8 2 50* P S 0 1 D 8 0 
~~----~------~~+-~--~rT~~~~~----------------------~ 

9 PI 0 3 9 250* p s 0 1 D 8 0 

10 P
1 
0 4 0 250* p s 0 1 I D 8 0 

I 0 

11 p a 4 1 250* [P Is o 1 D 8 0 
I 

P o 4 2 250* P [s o 1 D 8 0 

I 13 p 0 4 3 250* p IS 0 1 D 8 0 
I ' ' I 

14 p r') 4 4 250* !P IS 0 1 0 8 0 

I 15 PI 0 4 5 250* IP [S 0 1 
I I 

0 8 0 

16 pi , 4 6 

17 p ~· 4 7 

8 p 0 4 8 

9 p 0 4 9 

20 P ,. 5 a 
21 p 5 1 

22 t·J 5 4 

23 F C 5 6 

"]A F c 5 7 
-
~s F c s a 
261 (59 

250* 

250* 

250* 

250* 

250* 

25()* 

250* 

250* 

250* 

250* 

250* 

I . 
[P [S 0 1 0 8 0 

I 

IP s 0 1 0 8 0 . 
[P S 0 1 T 0 4 0 8 0 

p 

p 

p 

p 

p 

p 

p 

I I I I 

SOl 080 
I I I I I I 

0 
I 

S 0 1 0 8 
I I I I I I 

0 
I 

S 0 1 0 8 
I I I I I ' 

S 0.1 T 0 4 0 8 0 
I I 

SOl[T01~04 080 

s 0 1 

s 'a '1 

I 

I I 

I I 

o 8 c 

0 8 0 

[) 8 c I 

"'PAGE J .1.__-·o;. I 

I 

(ater "A", ..... , "C", .... ..,_...., Uw "I" to *"lff'11/llt01ocollle4 ,.._.J 

CONTINUE ON ncvcnoac 



IliAd from pege 2. 
~IJ TE: ,otOt:oPY rhil ,_,. !»fore if you h•~ 'more rhen 26 -tin to lilt Form .. """""OMS No. 15/J.SBOOOtf 

rw1_!_~\11ola g ololllolsld~.F}11\ ~~ D~P I_!Ftj" Dl!P 

OPAO,O.MUMOOO(o• ........... l/ \\ paoamcoA.uio0M•T ~ 

IV. DESCRirnul'l OF HAZARDOUS WASTES (continued)~ 
A EPA . - · • IT 0. P"U\.;I:.:::I:::u:;::. HAZARD. 8. ESTIMATED ANNUAL lol"r.i_c:_.A-~ c:) tw'· E NO QUANTITY OP' WASTE r*~~.~ 1. I"ROCIESS CODIES Z. I"ROCIESS DIESCRII"TION ::; z (ertter cod*) cod*) (erttrt") (if a corJ. ;. not *"tered irt D( l)) 

~ 

Is 0 
1

1 
I I p 0 6 0 250* IP D 8 0 

I T I 
2 p 0 6 2 250* p Is 0 1 D 8 n 

T • 3 
' c 6 !3 250* IP Is 0 1 T 0 4 D 8 0 

I 

; 4 ·o 5 14 250* IP ls 0 1 T 0 4 D 8 0 
I I 5 ? 0 6 5 250* IP ls 0 1 T 0 4 D 8 0 

I 

6 p 0 6 16 250* IP ~ 0 1 D 8 0 
T T -I 

7 p 0 6 17 250* IP ~ 0 1 D 8 0 
I I 8 P;O 16 18 250* IP ~ 0 1 D 8 0 

I I 
9 ~·I 0 '6 19 250* ., 

~ 0 1 T 0 4 D 8 0 
I I 

10 p Ia '7 :o 250* p ~ 0 1 D 8 0 
I -. II p ·0 7 1 250* p ~ 0 1 T 0 4 D 8 0 

!;· I I 

~~-
p [0 7 2 250* p ) 0 1 o a·o 

r r 
13 p IO 3 250* p ) 0 1 T 0 1 T 0 4 D 8 0 . 

I I I 14 p 0 7 4 250* p s 0 1 T 0 1 D 8 0 
I I I I T 15 io 7 5 250* p s 0 1 D 8 0 

I I I 

16 F:o 7 6 250* IP ~ 0 1 T 0 1 T 0 4 D 8 0 
I 

17 p ,0 7 !7 250* IP ~ 0 l T 0 4 D 8 0 
I I I 

8 p IO 7 IB 250* IP ~ 0 1 T 0 l D 8 0 

:9 p IO 8 250* IP 
I 

T 0 4 
I 

~ 0 'l D 8 0 
p 0 ta 12 IP 

I I r r I I o I 20 250* ~ 0 1 D 8 0 
I I T I I I I . 21 p 0 IS 14 250* IP 5 0 1 D 8 0 

I 22 
1 r I I I p 0 Ia IS 250* p ~ 0 l D 8 0 

! I I I I I 

23 P!O IB 7 250* p s 0 l D 8 0 
pio r 1 I I -, 

24 IB IB 250* p s 0 l D 8 0 
'~.) I I T r I I p:o Ia 19 250* p ~ 0 1 D 8 0 
26 p: .) 9 2 250* IP ~ b ~ I I o'a o 

r:-
!PA'-.1N~ ... , . . .. .. . """'" {INUI ON n~~: y~~:.-~~: 

. PAGE J ~OP' I ( ... w "A", "B", "C", etc ... ,.,.., Cite "I" to W.ntlf'Y •"oroeolllefi.-J 



~IM n-~~·~;·:in'j~"I:·I:~I~\JY!~\ \~. •o~~~·c•••uuo~~ .. ouP .. ~\ \\\\\\ 
OESCR!PTIO~ OF HAZARDOUS WASTES (conr:nued) ~.~.S·~~:r: •. :-'=·:··~~~'~w • ...__,r..._ .• ~~~-.-;~--~~-:.:~-~:~1 

A.E""- C.UI'OIT 0. PROCESSES 

.. ~z~·~o- B. ESTIMATED ANNUAL. O,.MI:A· 
SU"'It 

~TENO QUANTITY OF WASTE (~ntrr 1. ""'OC It IS COOitS 1. P'"'OCESS OIESC"'IP'TION 

'··· t•r CO#UJ cod~ I (~nt•rJ (if 0 COM il IIOf •ntt'l"f!d In D(l}} 

- I-1L " . .. ,, . u , • u u • 

Is I I 

p 0 9 3 250* p 0 1 T 0 3 0 8 0 
I t 

p olg ,4 250* p Is 0 l T n 3 0 8 0 
I . ' I 

p olo 5 250* p Is 0 l T 0 3 0 8 0 . 
I I 

lp 
. 

0 .9 6 250* p Is 0 1 T 0 4 0 8 0 
I 

I 

p Ol3 7 250* p ts 0 1 T 0 3 0 8 0 
. 

I I I 
. 

p 0 9 8 250* p ts 0 1 T 0 1 0 8 0 

olq 
I I 

'P 9 250* p ts 0 1 T 0 1 0 8 0 

I 
I I I 

p , 250* p s 0 1 T 0 3 0 8 0 
-· I I I 

1 I p 1 .; 21 250* p s 0 1 T 0 3 0 8 0 
-
10 p ,., 0 

3 250* p s 0 1 T 0 3 0 8 0 
-

11 0 
I I 

1 1 p 4 250* p s 0 1 T 0 1 0 8 0 
I 

sl lp 
l 1 • 

- 1 0 250* s 0 1 0 8 c . 
-

61 
. 

13 p 1 0 250* p s 0 1 T 0 1 0 8 0 
- I 

:4 ·P .1 0 7 250* p s ·0 1 T 0 ~ 0 8 0 
I 

s p ,, 0 8 250* p s 0 1 T 0 3 0 8 0 

:1 0 
I I II I 

:) p 9 250* p s 0 1 T 0 3 0 8 c 
I 

. p .. ; . 0 250* p s 0 , T 0 3 0 8 ( 

p 1 1 1 250* p s 0 1 T 0 3 0 8 ( 

s 
1

0 1 
I r o 4 o' a' o p 1 1 2 250* p T 0 3 

s 10 ~, I I I 

.. J p 1 1 3 250* p D 8 C 

p 11 , 4 250* p s 10 ·, 0 8 c 
I I 

21 

F 1 1 51 250* p s 'o 1 cl 8 ( 
I I I ' 

22 
\ 

F 1 l E 250* p s l 0 11 0 8 ( ' 
~3 

I I 

F 1 l ~ 250* p s 0 1 T 0 3 0 8 0 
1 I I T I I I 

25 F 1 1 s 250* p s 0 1 0 8 0 

~6 F 1 2 c 250* p s 01
1 o 18 o. I I I 

• . I t . 1"::" ... . " ... . " ., . . ... -
G . --. 

·oJ: !I PAGE J 
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._. t:1'JtS r;Ja9f! ~I4Jtr t..vo••w·~•'"Y •• ,..,.._ ...... --

-" 1.0. NUM81:" (~nUr f•o'" P~f IJ 

~\\ 
f'O" Ql'f'ICIAL USC: ONLY 

~\\\\\\ M o s 9 olohioJsh lsitl ~ DUP Ft-21 DUP 
. ,, '. '. t I 

, , ,. • ! 

" •• 
KRJPTION OF HAZARDOUS WASTES {conrinutdl ~·' • . --~ .. ._. .... ~.,. ... ~~·,--_...,:·~ J)!r ... ~~ ... 'i-~ .f11- ,.:..::··.~Y-.;_·~-"':-; '· 

E~~- C. UNIT D. PROCESSES 

'RO. 8. ESTIMATED ANNUAL 01'" MEA• 

£NO QUANTITY OF WASTE SU"I: t. P'"OCESS CODES I. P'"OC:ESS CI:SC:JUP'TION 
(~ntrr 

cltr~oMJ code} (~ntcrJ (if • COM Y not cnr.~d in D(lJJ .. 1-u.. ., . .. ' 
. .. ' . • ' . 

h 2i 1 s 0 
I . 

250* p 1 T 0 1 D 8 0 
j 

I I I 

' l 1 2!2 250* p s 0 1 T 0 4 D 8 0 

1 2!3 250* p 5 0 1 T 0 3 D 8 0 . 
j 
I END OF P DESIGNATOR 
' 
I 

~ 
I 

! 
I I I I 

I 
I I I 

i 

·-
I 

I I I 

I 

I I I I 
I 

~ 

l 
I 

J 
I . 

I . I 

I 
I 

I 
I 

I 
I I I 

I 

J 

I I I 

I I I I 

I 

I I I l I T 

i 

I I I I 

• 

I I I I 

--- • I 

I I I I I 

c .. .• 
I I I I I I I 

,u . .. •• . 11 ~ ., . " n . " 17 . .. IY . u 

- .. --- H 
CONTJNUE ON REVERSE 
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' ~·~ 

~\ ~\\\\\\\ 
,;., NU .... I:It (•"'" from POff J1 

f"O" Of",.ICIA'- Ull: OH'-T 

~l ~ o 8 9 o I o 1,1 o I" I, I" ffi ~ DUP m OUP 
• t I • e t I t I '" '1 •• I I II • le 

"'~-=TlOr-i OF HAZARDOUS WASTES (co"nr::udl ~.:.-i:-:.;..~·~'.;~~·er·~~ -:&· .. e~~~~:·¥-"""·~~:,.:.ll:_~..-~' ~:0:;:.· 

A. E.'· • C. UNIT D. PROCESSES 

'"'ZAJ'JO. 8. ESTIMATED ANNUAL OI'MEA• 
IU"IE 

iTENO QUANTITY OF' WASTE ''"tcr 1. ~"OCESS COOES 2. ~,_OCESS OESC .. If"TION 

. [">· .nr codtl COfU} (tnUr} (if • co#U Y not '" twP"fd in D( I}) 

. . ......, 
~ " . .. , • u , . • ' . 

I . I I 

u 0 0 1 250* p 5 0 1 T 0 3 D R n 
I I 

u 0 0 2 1000 p 5 _Q 1 T 0 3 n R n 

u 0 J 3 250* p 5 0 1 T 0 3 D 8 0 . 
I I I . 

i 
p 5 0 1 u 0 :') 4 250* T 0 3 0 8 0 

I I 

250* p . 
j 0 0 5 s 0 1 0 8 0 . 
j 0 0 6 250* p b 0 1 T 0 4 0 8 0 

ala 
I I I I 

J 7 250* p p 0 1 T 0 3 0 8 0 

olo 
I I 

:U 8 250* ~ ~ 0 1 T 0 3 T 0 4 0 8 0 

lu 
I I I 

o' ... ,, 250* p Is 0 1 T 0 3 D 8 0 ,._ 

6 0 
1

1 
I 

) u 0 ·; 250* p T 0 3 D 8 0 

' I u 
I I 

oi 1 1 250* p 5 0 1 T 0 3 D 8 0 
I I 

. ,o 1 2 250* p ~ 0 1 T 0 3 D 8' 0 

3 u oh 4 250* p 5 0 1 T 0 3 D 8 0 I 
I 

4 u 0 1 5 250* p 5 0 1 T 0 3 D 8 0 
' 

I I I I I 

u 0! 1 6 250* p 5 0 1 T 0 3 D 8 0 
I I I I 

u Oil 7 250* p ~ 0 1 T 0 3 D 8 0 
I 

!u o: 1 8 250* p s 0 1 T 0 3 D 8 0 
I 

u 0 1 9 250* p s 0 1 D 8 0 
I I I I • I I I I 

' u 0 2 0 250* p ~ 0 1 T 0 3 T 0 4 D 8 0 
I I I I I I 

J u 0 2 1 250* p ~ 0 1 IT o 3 D 8 0 
I I I I 

.1 u 0 1 2 2 250* ~ ~ 0 1 lr 0 3 D 8 0 
I 

I I I I T ., 
u 012 3 250* p :> 0 1 T 0 3 T 0 4 D 8 0 ·• 

I I I I 
.. u 0 2 4 250* p :> 0 1 T 0 3 0 8 0 

I I I I I 

0 2 r; 250* p ) 0 1 T 0 3 0 8 0 
. 
"' 

s I I 
I I I I 

:5 u 0 2 6 250* p 0 1 jT' 0 3 0 8 0 

''i . u_j_ o 2 7 250* t. ~ 0 1 IT 'o 
1

3 · 0
1 

8
1 o 

, . . , . .. 1M .., . . .., . .. . . ... . ---
.... -- T ~-;_-_·· 

CONTINUE ON fiEVIRSE 
f/1- ~• -· ~· ~ -
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, .;;. NU .... I Ill l•rtln {'r-om P~l 11 

~\ 
f'OIII g,-,.ICIAI.. USE 0"'1..'1" 

~\\\\\ "1 o '8 Q io lo l,lo Ish Is f4l ~ DUP ~m DUP 
. 1,,,. ,. \ I • t t 1 t t I IJ • 11 

'iCRIPTION OF HAZARDOUS W.~STES fconnnu~dJ ~:.i.~·~,_;;.-;,#'- . . ,_. 

---~~- :"":~ -·~- - :it~;:"~~-~--- ... -. _'JfY 

,\., £ ... C. UNIT D. PROCESSES 

· "'ARO. B. ESTIMATED ANNUAL Of'MCA• 
SUIIIIE 

ENO QUANTITY OF' WASTE (ertfer t ... IIIOCIESS COOIES I ... IIIOCIESS DIESCIII fi"TION 

roe•l ~:otleJ (ertterl (if a ro~U il rtol .,,.,..d itt D( I II 

. ..... ., . ;:u: ., . II ., . u 1 • •• " - .. 
lo 

I 

2 8 250* p ~ 0 1 T 0 3 D 8 0 
I I 1 

0 2 9 250* p s 0 1 T 0 3 D 8 0 

.0 3 0 250* p s 0 1 T 0 3 D 8 0 
I 

' I 

lo 3' 1 250* p ~ 0 1 T 0 3 D 8 0 
- I 

i 

0 3'2 250* p s 0 1 T 0 1 D 8 0 
i 

313 

I 

10 250* p s 0 1 T 0 4 D 8 0 
' I ! 

10 3l4 250* p ~ 0 1 T 0 3 D 8 0 
i 

I I I I 

I 0 3 ·: 250* p ~ 0 1 T 0 3 D 8 0 J .. 
I I 

J 0 3:5 250* p ~ 0 1 T 0 3 D 8 0 
' I I I 

J 0 3!7 250* p s 0 l T 0 3 D 8 0 

,u ol3i8 250* p t:l 0 1 T 0 3 D 8 0 
I I 

I 3j9 250* p s 0 1 T 0 3 D & 0 

lu 41 1 
. 

0 250* p ~ 0 1 T 0 3 D 8 0 . 
\ I 1 r 

u 0 4 12 250* p s 0 1 T 0 3 T 0 4 D 8 O. 

u 0 4j3 250* p 5 0 1 T 0 4 D 8 0 

4!4 ~ lo 11 
I I I 

'J 0 1 (100 p T 0 3 D 8 0 
I 

J 0 4 5 250* p ~ 0 11 r 0
1 

4 D
1 

8. o 

0 4 6 250* p 5 0 1 T 0 3 D 8 0 

- 0 4 7 250* p s 0 1 
I 

o 8
1 
o 

I 

T 0 3 
I I 

u 0 tis 250* p ~ 0 1 T 0 3 D 8 0 
' 

I I I I 

:U 0 ti9 250* p s 0 1 T 0 3 D 8 0 

ol~ 1 o 
I I I I I I I 

250* p ~ 0 1 . D 8 0 • u T 0 3 
I I I 

u 0 c: 1 250* p s 0 1 T 0 3 D 8 0 

sl2 
I 

'"· J 250* p s 0 1 T 0 3 D 8 0 
I I I I I 

u 0 r.:i3 
·~ i 250* p s 0 1 T 0 3 D 8 0 

u 0 5 5 250* p 15'01 IT 
1

0 
1

3. 0'8'0 I I 

~.~ . • • . ... ~ ,, . .. " . " ., ... 27 •• 

... ~-- J 
CONTINUE ON REVERSE 



-RiQ 1n l_n I, In l" I, I~T.l.!l\ \ \~. O~P ,,[ry1,o~P .. r\ \\\ \~ 
ESCJUPTION OF HAZARDOUS WASTES ('onr.rnudl ~ ~'B'·"!· .• ~. ·.;._~~'<!: : . .. ·.·· .•. 1 ~.;..~~ • •· '":;._~ 

A.EI"A 
C. UNIT C. PROC:tSStS 

AZARC. 8. ESTIMATED ANNUAL Of' ... ~A· 
SUft£ 

-'STEI'IO QUANTITY Of' WASTE t•ntrr t. ~ftOCEII CODES 2. I'"OCESS ICICIC"I~TION 

• ~o••J ~odrJ 
f•nt•rJ (i( o ~OIU u "ot •nt•"'d In D( J )J 

. ~ " . .. -., .. . o II . .. 
1 I 

u 0 5 6 250'* p Is 0 , T 0 3 D 8 0 
~ I I I . 

u 0 5 7 250'* p s 0 1 · T n 3 D 8 0 . . 
J' 0 5 Is 250'* p s 0 1 T 0 3 0 8 c 

• -1 . 
J! 0 5.9 250'* p ~ 0 1 T 0 3 0 8 0 

. 

_J IO 6 250'* p IS o 1 T 0 3 0 8 c . . 
1 1 I ' . 

0 6 1 250'* p IS o 1 T 0 3 0 8 0 
I I I 

0 6 2 250'* p ~ 0 1 T 0 3 0 8 0 

jl 0 6 31 
1 I I I I 

250* p ~ 0 1 T 0 3 0 8 0 
T 1 1 

u 0 6 4 250* p ~ 0 l T 0 3 0 8 0 

616 

IT . . 
u 0 250* p Is 0 1 T 0 3 0 8 0 

- l 
I u 0 6!7 250* p ~ 0 1 T 0 3 0 8 0 

- I ! 
I l l 

.I. 0 6iS' 250'* p IS o 1 T 0 3 o a o .. 
i I Ul 0 6 9 250* p IS o 1 T 0 3 0 8 0 
-

ul.o 7 ol 
1 I I I 

~ 250* p IS o 1 T 0 3 0 8 0 
.. I I Tl I 

u 0 7 1 250* p IS o ·1 T 0 3 0 8 0 
l Is l I 

I-T 

,U 0 .,,2 250'* p 0 1 T 0 3 0 8 c 
~I I 

1 

u 0 j 3 250'* p 0 1 T 0 3 0 8 c 
. 

J 0 7 4 250* p ~ 0 1 T 0 3 0 8 c 
I I I I~ ' I a I I 

u 0 7 5 250'* p s 0 1 T 0 0 8 
I I I I o 8' a I 

IU 0 7 6 250'* p s 0 1 T 0 3 
; 

I I I I I I 

u 0 1 7 250'* p s 0 1 T 0 3 0 8 0 
-

$ TQ T1 TT o' 3 oso I I 

~ . u 0 7 8 250* p .. 
I I I I 

u 0 7 9 250'* p s 0 1 T 0 3 o n c 

u 0 8 0 p s 0 1 T o'3 o 8 c 
I I 

3000 
I I r'o 3 I I 

3 1 
. o 8 a u 0 250* p s 0 1 

, u 0 8 2 250* p s 0 
1

1 r'o'3 o 81 a I 

J_l . . , . .. ~ " . - ., . .. .y ... IY . . 
CONTINUE ON REVERSE 



~ ol ;u:·~~i~TJ:1~i~'~~\ ~, •o~ ~•:o<>AL uu o•m D Up \\\ 
. .. .... ,, ... ~ \\\ 

f>CRIPTW~ OF HAZARDOUS WASTES (connnutdl ~~;:;_ . ,...~,:~~~=-~.._.,_ ..... ~:.-,~ > -~~--:~r . ._,:. -oo:~- ~~~ 
l.. El"- ! C. UNIT 0. PROCESSES 

:ZAR i::. B. ESTIMATED ANNUAL 01" MI:A· 
SUlliE .E,.,O QUANTITY OF WASTE (*nlrr 1. ""'occss coocs I. P"'OC:CIS OCSC"'IPTION 

~-~ cod*} (*"'*'' (if a cou il no I *"''~d in D( l}) 
.. . f.u.. .. . •• ,, .. .. ' . • . 

'0 a13 250* p s 0 1 T 0 3 D 8 0 
! I 

I 

·1 0 8'4 250* p s 0 1 T 0 3 D 8 0 
~ 

lo s·s 250* p s 0 1 T 0 3 D 8 0 
I 

I I I I 
i 

.. do 8.5 250* p s 0 1 T Q 3 D 8 0 

10 
! 

8 7 250* p s 0 1 T 0 3 D 8 0 
; I I I I 

!0 8 8 250* p s 0 1 T 0 3 D 8 0 
I 

lo 819 250* p s 0 1 T 0 3 D 8 C 
I I I I 

J 0 9 0 250* p s 0 1 T 0 3 D 8 C 
i I I I I 

J 0 9 1! 250* p s 0 1 T 0 3 D 8 C 
j 

TO~D80 J 0 g! 2 250* p s 0 1 
! 

I 

u a 9i 3 250* p s 0 1 T 0 3 D 8 0 
I 

91 4 
I I 

250* p s 0 1 T 0 3 o 8 a 
~. 

iu 0 9 5 250* p s 0 1 T 0 3 D 8 C . 
' I I 

u 0 916 250'11r p s 0 .1 T 0 3 T 0 4 D 8 0 
! I I I 

tJ 0 9! 7 250* p s 0 1 T 0 3 D 8 C 
I I 

u 0 9!8 250* p s 0 1 T 0 3 D 8 C 

0 9~ 9 250* p s 0 1 T 0 3 D 8 C 

J 1 0 1 250* p s 0 1 T 0 3 D 8 C 
I I I I I I -1 

.J 1 0 2 250* p s 0 1 T 0 3 D 8 0 
I I I 

I I a 
..J 1 0 3 250* p s 0 l T 0 3 D 8 

' 
I I I I I I 

0 u 1 O! 5 250* p s 0 1 T 0 3 D 8 
l I I 

o 8 a :.1 1 c 6 250* p s 0 1 T 0 3 • 

I I 

~ 1 0 7 250* p s 0 1 T 0 3 o 8 a 
0 8 

I I r a 4 
I 

1 250* p s 0 1 T 0 3 D 8 0 
_3iL 

u i .i I I I I I 

1 C! 9 250* p s 0 1 T 0 3 D 8 0 

JJ 1 110 250* J?_ s 0 
1

1 r' 0
1 

1 D 8 C . • y . 11 r.. ., . " " . .. ., . .. " . .. 
·-351N ... I 

...... -- L 
CONTINUE ON REVERSE 



A.£)0A 
"ZARD. 

lTENO 
:•r~od#} 

t. "lltOCitSS COOES 
t•nt•~l 

~ 17 •. 

_u 1 1 1 250'* IP Is o '1 T o 3 o 8 o 

u 1 i 2 2 so* I P Is o 1 T o 3 T o 4 o 8 o 
r 

1. "lltOCilSS OllSCfti .. TtON 
(If • ~odl;. nor •nt•rwd In D(l)} 

U 1 .. 1 .. ~--~25~0-'*------r+p~~S~0~1~T,0.-3~T110_4~0118~0~------------------~ 
I u 1! . .~I 250* p s 0 1 T 0 3 0 8 0 

--+----~------~-r~r.~+o-.~~~~~-+----------------------~ 

. u 1 j 5 250'* P SOl T03 T04080 

lJ 1 1 6 250'* P Is o 1 r o 3 o 8 c 
I I 

u 1 1 7 250'* P SOl T03 TO~OSC 
I I I 

u 1 1 8 250'* ,P S 0 1 T 0 3 T 0 4 0 8 0 
I I 

u 1 1 9 250'* SOl T03 08C 

) u 1 2 0 250* p SOl T03 08C 

~ I u 1 1 2 , 2 so* s o , o 8 o p 

. 
1 I 1 2 2 250* s o 1 T o 3 o s a 

.l I u 1 2 3 250* P s o 1 o a o 
-~~~~-+--------------~-r1-~~~.-~~~~~~~+-----------------------~ I I I 

·~ U . 1 2 4 250* P S 0 1 T o 3 0 8 0 
--r;-~-+--------------~-r1-~~-r~~~~~~~+-----------------------~ 

U lt 2 5 250* P S 0 1 T 0 3 0 8 0 

250* 

\ L 1~ 2 7 250* 
! 

L 1 2 8 250* P so1 T03o8o 
I I I I I I I T 

L 1 2 9 250* P so1 T 03 o8o 
I I I I I I I 

I l 1 3_ 0 250'* P Is o 1 T o 3n 8 o 

l1 1 3 1 

I 

250* 

I I 

p s 0 l 

I I.., I t 

T 0 30 8 0 

.~ l ,! 3 2 250* 

I 

p s 0 1 

I I 

T 0 30 8 0 
I I 

l 1 3 3 250* p S 0 1 T O 3iT 0 4 0 8 0 
l I I 

1 31 4 250* p S 0 l T 0 1 T 0 4 0 8 0 
I I I I l 

25 u 1 3 5 250* p SOl T0408C 

26 u ll 3 6 250'* 
I 

.. ..,r;_ # ... 
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... ,., co,eJ r:oii•J f•P\IUj (If e coCk II P\01 '" rr"d IP\ D( l JJ 

- . ~ .. . .. ' . ' . • . 
~ 'o 11 0

1 

8 0 
T 

. 1 3 7 250• p T 0 3 
I I I 

u 1 3 8 250* p ~ 0 1 T 0 3 0 8 0 
1 

u 1 3 9 250* p s 0 1 T 0 3 0 8 0 
I I I 

u 1 4 0 250* p s 0 , T 0 3 0 8 0 
I • I 

u 114 1 250* p s 0 1 T 0 3 0 8 0 
l 

I 

u 114 2 250* p s 0 1 T 0 3 0 8 0 
I I I I • 

u 1 4 3 250* p s 0 1 T 0 3 0 8 0 
I I • 

u 1,4 4 250* p s 0 1 0 8 0 
- f--· 

51 
I I ' 

:u l ~ 250* p s 0 1 0 8 0 ' .. 
-~ ~- I 

lu 1· 4 6 250* p s 0 , o 8 a 

1 1 u i 
lp 

I 

8 0 1: 4 7 250* s 0 1 T 0 3 D 
I 

·l. u 11 4 
I I 

8 a 8 250* p s 0 1 T 0 3 D 

J 3> . .Jil 4 9 250* p Is 0 1 T 0 ~ D 8 0 l . 

.l 5 0 3 8 0 
I I 

4 u II 0 250* p s 0 1 T D 
' I I 

: u t 5 1 250* p s 0 1 o s a 

~ u 11 5 2 250* p s lo 1 
I 

T 0 3 o 8 a 

Ttfl I I • I 

I ;, 5, 3 250* p s 0 1 T 0 3 D 8 C 

J 1ls 
I I I 

4 250* p s 0 1 T 0 3 D 8 C 
I I I I 

I I d l I 

u 1 5 5 250* p s 0 1 T 0 3 0 8 
I I I I I I 

u , 5 6 250* p s 0 1 T 0 3 D 8 0 
.. I I I I I I I I 

. u ·s 7 1000 p s 0 1 T 0 3 o 8 a 

u ~-~ sis 
I I I I I 

. ., 
250* p s 0 1 T 0 3 D 8 0 ... 

J l. 5 
I I T , 

7 9 •1000 p s 0 1 T 0 3 o ~ a -' 

I I I I I 
• u 1t 6 0 250* p s 0 1 T 0 4 o 8 a T 0 3 

I I I I I 

·~~ u 1 6 1 250* p s 0 1 T 0 3 o a a, , 

26 u :~ 6 2 250* p s 0 11 r 
1

0 
1

3 · 0'8'~ T T 

u .. I It . .. ~ . .. ,. .... " ., . " ' • u 
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. r " . •• ., . . . . . 
:u 1 6 3 250* ~ b ~ T 0 3 01 aT o TT 

• 
. 1 614 250* p ~ 0 1 T 0 3 0 8 0 

I 

11 6 5 250* p s 0 1 T 0 3 0 8 0 
j 

1 T . 
!1 6 6 250* " ~ 0 1 T 0 3 0 8 0 

1 6 7 250* p ~ 0 1 T 0 3 0 8 0 . 
I I 

.1 6 8 250* p ~ 0 1 T 0 3 0 8 0 
I I I I 

.,; 1 6 9 250* p s 0 1 T 0 3 0 8 0 
.. I I 

u 1 - 250* p 5 0 1 T 0 3 0 8 0 
-···--·-~· I I 

u 1 - 250* p s 0 1 T 0 3 T 0 4 0 8 0 
-· I I 

I I u 1 - .. 
; 250* p s 0 1 T 0 3 0 8 0 -

lu 
-- I I 

1 73 250* p s 0 1 T 0 3 0 8 0 
- I 

\;; i 1 7 4 250* p s 0 1 T 0 3 0 8 0 
. 

u 1 7 6 250* p s 0 1 T 0 3 0 8 0 
I 

u .1 - 7 250* p s 0 1 T 0 3 0 8 0 
I T I 

5 u 1 d 250* p s 0 1 T 0 3 o 8 a 
.. 

lu 
I I I I 

1 ~· g 250* p s 0 1 T 0 3 0 8 c 
I 

u 1 8 0 250* p s 0 1 T 0 3 0 8 c 
I 

\J 1 8 1 250* p s 0 1 T 0 3 0 8 c 

u 1 8 2 250* p s I 0 
1

1 T
1

0
1

3 0 8 c 
I I 

t 1 "' "l 250* p s I 0 1
1 T

1

0 3 0 8 c 
I I 

. ~ .; 

l 1 E ~ 
s I 0 I 1 I I 0 8 c 

I 

250* p T 0 3 
I I I I 

0 8 0 . u 1 8 5 . 250* p s 0 l T 0 3 • 

I I I • 
u 1 8 6 250* p s 0 1 T 0 3 0 8 0 

I • I 

,, .... 1 8 7 250* p s 0 1 T 0 3 o 8 a 
s 'o '1 

1 T 

:5 u 1 8 8 250* p T 0 3 0 8 c 

s 250* 
I 

r' 0
1

3 
I ol 8 a 

. L l 8 ~ ~ s 0 1 T 0 ~ 
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C:NO 
eod•J 

l 9 0 

1 9 1 

1 9 2 

1 9 3 

1 9 4 

1 9 6 

1 9 7 

250* 

250* 

250* 

250* 

250* 

250* 

250* 

su .. c 
''"'~' tod•l 

1. P"OCI:SS COOCS 
f•M•r} 

~ 17 • •• 1 • u ' • __.. 

P s 10 ~, T o 3 o' 8 o 
IT 

I I ' 

P 501 T03 080 
I ' 

P $01 T03 080 

P 501 T03 080 
I I 

P SOl T03 080 
I I I I I 

P 501 T03 080 
I I 

P SOl T03 080 
I I 

Z. P"OCI:SS OI:SC"IPTION 
(if. CoM iiiiOf ·",.,.,dill Df l}) 

2 0. ') 250* P S 0 1 T 0 3 0 8 0 
~~--------~~+-r,lll-+-r•.-+-r.-+-~~-------------~ 

J 2 0; 1 250* P S 0 1 T 0 3 0 8 0 
~,--------+-+-~~-~1-.1-r~.-.-.~~-+--------------------~ 

u 2 0. ~I 2 50* p s 0 1 T 0 3 0 8 0 

u 2 ol 31 250* P s o 1 r o 3 o s o 
I 

1 · o 4 t 250* P s o 1 o 8 o 
_,_..l. 

l u 2 0 5 250* P S 0 1 T 0 4 0 8 0 
. I 

u 2 o1 6 250* P SOl T03 080 
I I I I I 

u 2 c 7 250* P SOl T03 080 

u 2 c 8 250* P s 10 ~, T
1 o 3 o 8 o 

2 019 .250* p S 
1
0 

1
1 T 0 3 0 S C 

' I 

: 2 1 0 250* p SOl T0308C 

J 2 1 1 250* P s lo ~, T
1 

0
1 

3 o 8 o 

250* P s lo ~, T1 o 3 d 8 o I 

250* 

P S 
1
0 '1 T

1 
0 3 0 8 0 ; u ~ 1! 4 

~r-------------r,_+-+-.r.l-+-r•.~-r.-+-.-.~---------------~ 
250* 

u 2 ·I 5 2 SO* p s 0 1 0 8 0 
I I I 1 I I I 

250* p s 0 1 0 8 0 
I I I 

u 2 ~)7 250* P S 0 1 T 0 4 0 8 0 

u 2 1 8 250* .. t SOl To'3080 
1M .. • " ., • " 117 • .. ' • n • ••In 
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'-EP'A C. UNIT D. JI'ROCESSES 
~ARD. B. ESTIMATED ANNUAL. OP' MCA• 

su"a TENO QUANTITY OF' WASTE (C'IIt«r t. I""OCIESS COOI:I t. ~""OCESS OEIC"I .. TION 
.-111r eoflfl} C'Odfl} («liter} (If. C'OcU II IIOt f/IIUI'rd '" D(JJJ 

. -..- ~ .. . u ' . ' . ' . 
s 'o '1 o 8 a 

IT •• 
:u 2 1 9 250* p . 

1 I I T I • 
ll 2 2 0 1000 p s 0 1 T 0 3 D 8 C 

I I 

J 2 ' 1 
250* p s 0 1 T 0 3 D 8 C 

I I I . 
J 2 2. 2 250* p s 0 1 T 0 3 D 8 0 

; I 

J 2 "3 1000 p s 0 1 T 0 3 D 8 0 . 
J 2 2 5 250* p s 0 1 T 0 3 D 8 C 

I I • 
'..J 2 2 6 1500 p s 0 1 T 0 3 D 8 C 

_ll~_ 7 
I I 

D 8 C 250* p s 0 1 T 0 3 

I J ~ .: . I I 

0 8 ( 2000 p s 0 1 T 0 3 
. "•"•• --· 

'+# lp 
I 

T
1 

o 31 o 8 c 250* s 0 1 

. u 2 ;i 11 
I I I 

250* p s 0 1 T 0 3 o 8 a 
I 

21 T 0 3 o a a. I 2 3 250* p s 0 1 
I -· 
I 

lu 2 3 3 250* p s 0 1 T 0 3 D 8 0 . 

lu .213! 4 
I I 

250* p s a·., T 0 4 o 8 a 
i 

2 :;j sl 
I T 

!u 250* p s 0 1 T 0 3 D 8 0 

~l : ! 
I I I 

o 8 a u 2 ~: . 250* p s 0 1 T 0 3 
I I I 

D 8 ~ J 2 ~ 7 250* p s 0 1 T 0 3 _, 

I I 1 

J 2 3 8 250* p s 0 1 T 0 3 0 8 
I I I I 0 8 q T I 

u 2 3 9 100a p s 0 1 T a 3 

25a* p s 'a 
1

1 
I T 0 8 0 .u 2 .' 0 T a 3 

: 

u 2 ;; 21 s 
1

0 
1

1 
I I 0 8 c 25a* p T a 3 

lu 2 4 3 250* p s 
1

0 
1

1 T
1 

a' 3 D 8 C • 

u 2 4 4 25a* p s 'o 
1

1 r' a' 3 D B C 
I 

- I '1 T T 

·- 2 v 4 6 25a* p s 0 1 D 8 0 
I I I I I 

s l 2 .t!' i 25a* p s 0 1 T 0 3 D 8 a 
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I I I I I 
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.,fd from tl't front. 

All entries with an asterick in column IV3 on page JA are generated in labpack quantities 
only. If a ne" process/experiment will generate more than the stated quantity, a revised 
~art A will ~e submitted. 

0 A. 1 i the fK1Iity owner is also the facility operator as listed in Section VIII on Form 1, "Genenl Information". place an "X" in the box to the left and ~lcip to Section IX below. 

B. !f the fKility owner is not the facility operator a listed in Section VIII on Form 1, complete the following items: 

l cmify undtN penalty ·of l11w th« I ha~ ~fly examined and am familiar with thtl infonnation wbmitted in this and all attached .iocuments, and that b.-don my inquiry of tho• individuals immediately responsibltl for obtaining tht1 infonnation, I ~li~~ that the wbmitt!td infonnation is tfUtl, accunr., and complettl. i am awa,.. that thtlre .,.. significant penaltitls for wbmitting fa!• infonnarion, includir:r; thtl pollibility of fintl and imprisonment. 
A. NAM IC (print Or typ•J 

Harold Valencia 
Lof; Alamos Area Office 

X URATOR CERTIFICATION 

B. SIGNATU .. It • DATil SIGNitD 

' 0 ~ , , , • ~ • 
• , ~,. J r 't • {.f! .. ; > • •h, A ... ~ i! •• 

" . . ' 1: f«N" ..... " • "; • ' " .., . . ' . - • '. r . ,. •• " .... ~ ~~· • • 

I certify under penalty of law that I hav. pef'fOnally examinBd and am familiar with thl infonnation wbmitted in this and all attached · -uments, and that bUild on my inquiry of tho• individuals immediately ~onsibl11 for obtaining tht1 infonnation, I ~liiiVtl that thll \., . nitrtld infonnation is tfUtl, accunttl, and compltlttl. I am awa,.. that thtlre are significant penaltiiiS for wbmitring fa!• information, Tflcluding the pollibility of fiM and imprisonment. 
A. NAMC (Print or typ•J 

Robert N. Thorn 
Acting Director 

PAGE 4 OF 5 

C. DATit SIGNI:D 

CONTINUE ON PAGES 



The following drawings are attached to the revised Part A dated 10/31/84. 

ENG-R 5277 Sheets 2 & 5 - "S" Site showing location of burn pits area - also relationship 
of "S" Site to rest of Lab. TA-40 & TA-14 locations vJhe.re HE ~vaste may be 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) 

ENG-C-25937 - Pressure Vessel (401) 

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

LA-RV-1-13.1 and LA-RV-P-9 - Batch Haste Treatment System at TA-50-1. 

Area L Chemical Storage Facility, TA-54. 

Area L Chemical Storage Facility, shed. 

ENG-R-5277 Shed 10 - TA-15 and TA-36 - firing points where HE waste may be destroyed. 

eTG-R-5277 Sheet 11 - TA-39 firing points where HE waste may be destroyed. 

ENG-R-5277 Sheet 5 - TA-14 and TA-40 firing points where HE waste may be destroyed. 

1. The following drawings are attached to the revised Part A dated 7/26/84: 

Figure 1 - Technical Area Location Plan 

Figure 4 - TA-50 Structure Location Plan showing location of the 3atch Haste 
Treatment Facility in Building 1 and the controlled air incinerator 
in Building 37. 

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

2. The following drawings are attached to the revised Part A dated April 1, 1985: 

TDF (Fig. 4-3 of Part B) 

TDF (Fig. 4-4 of Part B) 

TA-54 Area L Storage Area (2 drawings) 

3. The following are new submittals: 

TA-54 Area L Storage Area Drawings, Revised July 25, 1985 (2 drawings) 

Photographs: 

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 bilingual sign 

. 7 A Fonn 3151~3 ll-80t PAGE 5 OF 5 



3. (cont'd.) 

TA-14-23 and 35 - Building 23 with firing pad 35 

TA-15, Phermex- Firing pad 

TA-16, Area P- Area with bilingual sign 

TA-16-387 - Burn pad 

TA-16-406 - Storage area (temp) 

TA-16-394 - Burn pad 

TA-16-401 - Storage area (temp) 

TA-16-389 - Buildi~g used as control point 

TA-16-399 - Burn pad 

TA-16-3138 - Burn pad 

TA-22, TD 96-3- Temporary storage area with bilingual 

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

TA-22, TD 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- West side of building with BWT 

Form Aoorov~d OMB No. 158-S80004 

sign 

TA-50-1, Batch Haste Treatment- East doors to BWT (middle of photo, in background) 

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

TA-54, Area L (5 photographs) 

EPA Form 3510.3 US-801 PAGE 5 OF 5 
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TA-3, SM-40 

TA-3, SM-102 
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TA-9-39 

TA-9-39 
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TA-14-23 

TA-14-23 and 35 
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TA-15, Phermex 

TA-16, Area P 
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TA-16-387 

TA-16-406 
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TA-16-394 

TA-16-401 
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TA- 16- 389 

TA-16-399 



• 

TA-16-388 

TA-22, TD 96-3 
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TA-22, TD 96 

TA-22, TD 24 
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TA-36-8, Kappa 8 

TA-39, AC-6 
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TA-39, AC-57 

TA-40, DF- 2 
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TA-50-1 

TA-50-1, Batch Waste Treatment 
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TA-50-37 

TA-54, Area L 
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TA-54 0 Area L 

TA-54, Area L 
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TA-54 , Area L 

TA-54, Area L 
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TA-12 3-2 
TA-36 3-2 
TA-40 3-3 
TA-44 3-3 
Area f.t 3-4 
Area N 3-4 
Area Q 3-4 
Area R 3-5 
Area X 3-5 
Area Z 3-5 

Priority 4 Sites 4-1 
TA-2 and 41 4-1 
TA-14 4-1 
TA-28.29 and 37 4-2 
TA-46 4-2 
TA-47 4-2 
TA-56 4-2 



Priority 5 Sf tes 
TA-19 
TA-30 
TA-31 
TA-32 

Completed Actions 
TA-l 
TA-10 
TA-42 
TA-45 
Industrial Waste Line 
Acid, Pueblo and Los Alamos Canyons 

5-l 
5-1 
5-1 
5-1 
5-2 

6-1 
6-1 
6-1 
6-1 
6-1 
6-1 
6-1 

Areas Not Included (Are Under Routine Surveillance} 7-1 
TA-3 7-1 
TA-18 7-1 
TA-21 7-1 
TA-35 7-2 
TA-43 7-2 
TA-48 7-2 
TA-49 7-2 
TA-50 7-2 
TA-51 7-2 
TA-52 7-3 
TA-53 7-3 
TA-54 7-3 
TA-55 7-3 
TA-57 7-3 
TA-59 7-3 
Area A 7-4 
Area B 7-4 
Area C 7-4 
Area D 7-4 
Area E 7-4 
Area F 7-4 
Area G 7-4 
Area H 7-5 
Area J 7-5 
Area L 7-5 
Area T 7-5 
Area U 7-5 
Area V 7-5 
Hfllsfdes and Canyons 7-5 

Munitions Impact Areas 8-1 



SUMMARY AND CONCLUSIONS 

Through the routine environmental surveillance program at the Los Alamos 
National Laboratory, indications are that the public is not subjected to any 
hazard from environmental contamination or releases from present or past Los 
Alamos activities. However, we do not have a clear understanding of onsite 
contamination problems due in large part to incomplete environmental records 
during the frantic early years of the Laboratory. Without this knowledge and 
• 
perhaps necessary remedial actions, we cannot assure that there will not be 
transport of environmental contaminants offsite with the potential for harm 
(real or perceived) to humans or the environment. Detailed environmental 
studies and remedial actions that began in 1972 have provided the necessary 
assurance and documentation that present contamination levels on lands 
released to the public are no hazard to the public. 

By means of the site characterization effort, all technical areas and 
material disposal areas at the Laboratory are being characterized for 
possible environmental contamination with a goal of remedial action where 
necessary. Since the mid-60s, indications are that, in decommissioning 
facilities and sites, all evidence of a facility or site was to be removed so 
that the area could be released for unrestricted use if desired. This policy· 
requires that all drain lines, other utilities, and any environmental 
contamination be removed at that time. Thus, it is not likely that any 
significant environmental problems remain from decommissioning since then. 
Documentation of this fact has been quite good since the 1970s. 

In this document we identify all known technical and material disposal 
areas, present existing understanding of environmental problems (if any) at 
each area, and provide a plan for completing the initial assessment (Phase I) 
and confirmation (Phase II) of the initial assessment. For long-range 
planning purposes only and using an admittedly rough extrapolation of our 
present knowledge, we project possible technical assessment (Phase III), 
remedial actions (Phase IV) and verification (Phase V) schedules. These are 
summarized in Table I and Figure 1. The priorities listed range from 1 
(highest priority) to 5 (no action required). 
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', TABLE I 

SITE CHARACTERIZATION DATES BY PRIORITY AND ACTION PHASE 

.Priority 1 (a) 
Phase I 

I I 
III 
IV 
v 

Priority 2(b) 
Phase I 

II 
III 
IV 
v 

Priority 3(c) 
·Phase I 

II 
III 
IV 
v 

Priority 4(d) 
Phase I 

II 

Total 

Estimated 
Completion Period 

10/84 to 2/85 
1/85 to 6/85 
10/85 to 10/86 
10/87 to 10/89 
6/88 to 10/90 

1/85 to 5/85 
7/85 to 10/86 
7/86 to 7/87 
10/89 to 10/92 
10/91 to 10/93 

4/85 to 9/85 
7/86 tp 10/87 
4/88 to 10/89 
4/92 to 10/94 
4/94 to 10/95 

9/85 to 12/85 
10/86 to 10/87 

(a) TA-20, TA-27, TA-33. 
(b) TA-4, TA-5, TA-6 and 22, TA-15, TA-16, TA-26, TA-39, Area S, Area W 
(c) TA-7, TA-8, TA-9, TA-11, TA-12, TA-36, TA-40, TA-44, Area M, 

Area N, Area Q, Area R, Area X, Area Z. 
(d) TA-2 and 41, TA-14, TA-28, TA-29, TA-37, TA-46, TA-47, TA-56. 
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FIGURE 1 

SITE CHARACTERIZATION PLANS -ESTIMATED COMPLETION DATES 
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INTRODUCTION DRAFT 
This report provides priorities and possible schedules for environmental site characterization at the Los Alamos National Laboratory. Technical areas and waste disposal areas are grouped into five categories as given below for evaluation of all forms of en~ironmental contamination and/or hazards. 

Category Criteria 

1 Potential for public injury or perceived injury during 
trespass on DOE property. 

2 Potentially contaminated areas that could lead to offsite migration 
of materials or sites in restricted areas with some HE hazard 
potential. Short-term migration potential (less than five years) 
sites would receive higher priority than long-term migration 
potential (greater than five years) sites. 

3 Areas containing unknown amounts of hazardous materials 
and/or suspected contamination or poorly documented 
areas. 

4 Slight chance that contaminants are present or waste 
disposal has occurred. 

5 No proposed actions. 

All areas are considered in the site characterization effort; but those monitored under the routine or special environmental surveillance programs 
are believed to be reasonably well understood and will not undergo detailed 
evaluation in this program. Most are active areas that would undergo 
detailed evaluation upon decommissioning. 

iv 



In each section there is a brief description of what is presently known 

' about each site followed by an admittedly rough estimate of what remedial 

actions might be necessary. The initial assessment (Phase I) consists of a 

thorough records search, extensive interviews, site familiarization, 

identification of possible contaminant transport pathways, etc. From this 

initial assessment, a detailed confirmation plan (Phase II) of Phase I would 

be devefoped. Phase II includes developing a sampling plan, carrying out 

that plan, analyzing samples, evaluating the results and reporting on them. 

Activities to follow (Phase III - technical assessment to develop 

remedial action alternatives and costs criteria, Phase IV - remedial action, 

Phase V - compliance and verification) would be based on the results of 

Phases I and II. Site priorities could change if results so indicated. 

Thus, the tentative priorities assigned in this report should not be 

considered fixed, but a guideline for action. 

Laboratory management, under its own initiative, made a commitment in 

1983 to begin these site characterization activities. In 1984 

(,, characterization for nonradioactive inactive waste disposal sites and other 

areas with contamination became part of the Co~prehensive Environmental 

Assessment and Response Program (CEARP) being carried out by the Los Alamos 

National Laboratory (as the lead contractor) under the direction of the 

Albuquerque Operations Office. 

All environmental pathways leading offsite are under close surveillance 

by the routine environmental monitoring program. As documented in the 

continuing series of annual monitoring reports, the public is not subjected 

to any environmental hazards from Los Alamos National Laboratory activities. 

However, we do not have a clear understanding of onsite contamination 

problems due in large part to incomplete environmental records during the 

frantic and unsettled times from 1943 to 1951. This site characterization is 

a large undertaking in an attempt to remedy these gaps in our knowledge and 
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to prevent or mitigate any environmental impacts. It is intended that these 

·efforts not usurp personnel and resources from the routine environmental 

surveillance program, but rather complement that program. 

vi 
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1.0 PRIORITY 1 SITES 

The following three sites have known contamination or potential problems 
that could result in public injury or perceived injury during trespass on DOE 
property. 

TA-20: Sandia Canyon Site 

The Sandia site is located along the present truck route to Los Alamos. 
The east end is marked by the support buildings used for the security force 

firing range and the west end by where the present road starts to rise out of 
the canyon bottom to the mesa top (Fig. 1.1}. The site was developed for 
testing of initiators for implosion devices and was actively used for this 

purpose from the autumn of 1944 to May 1945. Testing involved implosion 
tests in a steel-lined pit and gun firing in two locations. There are three 
possible waste disposal areas possibly containing metal scrap, buried gun 

barrels, and cut-up 3 to 5 inch guns. Contamination would have been polonium 
(which has decayed away) and possibly uranium. There is a slight possibility 
of low-level 90Sr contamination, perhaps in an Indian cave as some leaking 

RaLA sources were reported to have been stored in a cave. Any polonium 

contamination, if it existed, in any cave would have decayed away. Several 

equation of state experimentsd using HE were also conducted. One experiment 
did not detonate fully and scattered HE. Scraps were picked up immediately, 

and in detailed follow-up surveys, tiny pieces were picked up until no more 
could be found over a 4-year period (ending in 1973) at which time the 

"Explosives - Danger - Keep Out" signs were removed. There is no evidence 
that the area was used by the military for a munitions impact area. With 

ready public access along a public road, unknown burial location 

possibilities and possibilities of minor contamination, this site should be 

investigated in detail. 

Possible remedial actions include location and removal of the three 
material disposal areas and removal of several small areas of surface 

contamination. 
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TA-27: Gamma Site 

Gamma Site was used from 1946-1948 as a transitional firing site between 
the shutdown of Alpha and Beta Sites (TA-4 and 5), and the startup of 
activities at R-Site (TA-15). Probably both depleted and natural uranium 
were used at this site. Additionally the military did some HE sensitivity . 
testing here (fired 50 caliber bullets into HE, etc.). Also, there are 
persistent rumors of a 600 ft long 10 ft deep trench dug by a bulldozer for 
the disposal of some Navy gun barrels, some old live ammunition, and probably 
some natural uranium. After a number of attempts in the 1960s to find this 
trench, its location is still unknown. There has been extensive excavation 
in this area (1949-62) to obtain road base-course materials for Pajarito Road 
(and others?). On the south side of the road is a fenced-off area where 
small pieces of HE can occasionally be found on the surface. The extent of 
uranium contamination is unknown (if any still exists after the considerable 
excavation) and the concept of buried live ammunition is cause for concern. 
All of these areas lie close to a heavily traveled road. The location is 
indicated in Fig. 1-2. 

Possible remedial actions include location and removal of the gun 
barrels and live ammunition and removal of several small areas of uranium 
contamination. With the possibilities of live ammunition, this work would 
probably be done by ordnance specialists from the Army in consultation with 
LAAO and the Laboratory. 

TA-33: HP Site 

One of the remote sites of the Laboratory, this site has been used for 
test firing of projectiles and large implosion tests. As a result of these 
activities, there are scattered debris, pieces of shrapnel, and uranium 
contamination on the surface. The extent of shrapnel contamination is not 
well known. After one large test (the last one fired), a piece of shrapnel 
was found at Bandelier Headquarters. 
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Shrapnel has been located across a canyon from the firing pads along the 
border with Bandelier. The extent of the various contaminations is not well 
known. There is a good possibility that there is an extra disposal trench 
near waste disposal Area E that has not been identified or marked. This 
trench would contain metal debris and some uranium contamination. 

Also, Area K, a waste disposal sump, is located at TA-33. It 
ROtentially contains tritium and uranium contamination. The outfall for 
septic tank 93 in the same location may be contaminated. The area was marked 
with a "radioactive" sign in the 1960s--probably for tritium contamination. 
There is some indication of uranium contamination of the septic tanks. The 
area is thickly covered with chamisa bushes, which suggests the ground area 
was disturbed at one time. This chamisa serves as a bedding ground for large 
animals, e.g., deer. A water outfall in the area provides a probable water 
source for animals. Cattle have been known to wander into and graze on the 
land at TA-33. An analysis of tritium hazards to cattle and thus to people 
suggests the radiological impact would be insignificant. Access to the site 
was controlled by a guard station, but this station is now inactive so an 
adventursome member of the public could easily come onto the site. Figures 
1-3 and 1-4 indicate locations. 

In September 1984 deteriorated wooden catcher boxes for projectiles and 
the majority of large surface debris (uncontaminated) were removed and buried 
onsite. Several old structures were removed, contaminated equipment and some 
contaminated soil were sent to TA-54, and several open shafts were filled. 

Further remedial actions might include additional removal of surface 
contamination, removal of the Area K sump and its potentially contaminated 
environs, and removal of several structures. Also a sweep of the canyons and 
Bandelier border should be done to remove shrapnel and possible unknowns. It 
should be considered whether to take this material to Area G or to expand 
Area E at TA- 33. 
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/ 2.0 PRIORITY 2 SITES tDRAfT 
The following technical areas and material disposal sites are areas 

with potential contamination that could result in the offsite migration of 
materials or are sites in restricted areas with some high explosive hazard 
potential. Sites with short-term migration potential (less than 5 years) 
wouTd receive higher priority than sites with long-term migration potential 
(greater than 5 years). 

TA-4: Alpha Site 

This was a firing site used from 1944 to 1946. Early tests were varied 
and not well documented. r~ost uranium used was probably depleted, but there 
may have been some natural uranium used. Debris was pushed north to 
Mortandad Canyon or covered up on site. This site is somewhat accessible to 
the public (Fig. 2-1.) 

Possible remedial actions would likely be removal of uranium 
( contaminated sot 1 • 

TA-5: Beta Site 

This was used as a firing site from 1944 to 1946. Early tests were 
varied and not well documented. Half-scale testing on the Fat Man device was 
done here. Uranium is probably the principal contaminant. The debris was 
pushed into Mortandad Canyon or covered over. As at Alpha Site, it is 
somewhat accessible to the public as is shown in Fig. 2-2. 

Possible remedial actions include removal of uranium contaminated soil 
and the few remaining small structures and pieces of equipment. 
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TA-6 and TA-22: Two-~1ile Mesa and TO Sites ~ ~ '.' . ..-i ~~.AFT '· .; '; •: ,.. 
:i_..;·' '-~ ~ ~ Ill 

The area of these sites is shown in Fig. 2-3. In the early 1950s, three 
small pits, location unknown, were dug for unknown waste disposal. There are 
magazines, septic tanks, and an old HE sump in this area, whose conditions 
are unknown and ought to be investigated. 

Possible remedial actions include locating and removing the small waste 
disposal areas, septic tanks and the HE sump. 

TA-15: R-Site 

Tons of uranium and multikilogram quantities of beryllium, mercury, and 
lead have been expended in hydrodynamic testing. Some detailed studies at 
EF-Site in the 1970s estimated between 3000 to 4500 kg of uranium remained in 
the 0-5 em soil layer within 200 m of the firing point and found that some 
was being transported off EF-site by runoff events. Quantities and the 
transport phenomena need to be better understood. There are no present 
estimated quantities for beryllium, lead, and mercury in the environment. 
(It has been estimated that 100% of the lead and mercury are aerosolized 
during the tests). TA-15 is shown in Figure 2-4. Ecological study 
references are given in this section. Further environmental transport 
studies began in late FY 1984. 

Potential remedial actions would include removal of the surface 
contamination by disposal in a new pit(s) located onsite. The possible 
volumes are large (>25,000 m3 of soil) and transport would be considerably 
more expensive than onsite burial. However, under the current 
interpretations of the Resource Conservation and Recovery Act (RCRA), the 
permit applications and 100 year monitoring requirements for an additional 
disposal area imply costs would be incurred for 100 years - a substantial 
monitoring liability that may greatly offset cost gains from onsite burial. 
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With the transport of large volumes of material, public risks from 
transportation accidents should be factored into any assessment of remedial 
actions as well as the effect of this much material on the long-range waste 
management plans. 

TA-16: S-Site 

This is a rather large site that has incorporated many activities over 
the years. Former Technical Areas 13, 24, and 25 are now part of this site. 
Buildings that have been removed had known HE, uranium, strontium, and radium 
contamination. There are many abandoned buildings contaminated with HE. 
Poorly documented drain fields full of HE have been removed and others 
probably exist. Materials disposal Area P needs to be better documented. 

Possible remedial actions include implementation of the WX-12 plan for 
structure removal and extending it to all candidate structures for disposal. 
The closing of Area P would have to be carefully documented and probably some 
areas of surface contamination would need removal. 

TA-26: D-Site 

This site was located near the East Gate to the Laboratory [across the 
road from the present Philomena's Restaurant (Fig. 2-5)]. The structures 
were demolished in the mid-1960s. Uncontaminated and possibly slightly 
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contaminated (uranium and plutonium} concrete debris was pushed over the edge 

of the c 1 iff onto a shelf on the Los A 1 amos Canyon wa 11 and then covered with 

dirt. The environmental status of the contamination is presently unknown. 

It is anticipated no remedial actions will be required. 

tA-39: Ancho Canyon Site 

Many explosive tests have occurred at this remote location. Uranium, 
lead, mercury. and beryllium were involved in early tests. There is a poorly 

documented waste disposal pit called Area Y. and the possibility of 
undocumented pits. Contaminants and their quantities are not known. See 

Fig. 2-3. 2-6, and 2-7. 

Possible remedial actions include cleanup of an inactive test area and 
significant contamination zones in active test areas. All disposal areas 

would be located. characterized, and fenced. Include the possibility of 
removal of one pit. 

Area S 

This small "disposal" site at TA-ll is really an area for sensitivity 

tests of HE in the environment. The area is poorly marked, fencing is 

inadequate. Its location is shown in Fig. 2-8. 

Remedial actions. while the experimental use continues. would be limited 

to new fencing and signs. 

Area W 

The term "Area W" has been applied to two locations. The real Area W is 

sodium (slightly contaminated with plutonium and fission products} stored in 
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two doubly lined vertical tanks buried at an edge of TA-35. The tank tops 
and valving were entombed in concrete in 1979. A suitable metal placard is 
installed. There are no actions required. However, the other "Area W" is an 
abandoned waste treatment facility at TA-35, which is being removed as part 
of the waste line removal project. In the outfall area from this facility 
there is known strontium, plutonium, and cesium contamination, which has a 
good chance for transport to Mortandad Canyon. These locations are shown in 
Fig. 2-9 • 

• 

Possible remedial actions would be to build dams to prevent down-canyon 
movement of significant quantities of surface contamination. 
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3.0 PRIORITY 3 SITES 

The following areas have unknown amounts of hazardous materials and/or 
suspected contamination or are poorly documented areas. 

TA-7: Gomez Ranch Site 

The only things shown on a 1959 map of this site are two firing pits. 
No structures were identifed. Notes indicate the site was abandoned in 1945 •. 
Nothing else is known. Its location is indicated in Fig. 3-1. 

Possible remedial action would be removal of the two pits. 

TA-8: Anchor Site West 

A large strontium contamination incident was cleaned up in 1954. Cleanup 
adequacy by today's standards needs to be determined as well as the status of 
an inoperative septic tank. The site location is given in Fig. 3-1. 

Possible remedial actions would be removal of surface contamination and 
the septic tank. 

TA-9: Anchor Site East 

This site, where explosives are made, contains 15 industrial waste 
settling tanks. Many HE contaminated structures have been removed. The site 
location is shown in Fig. 3-1. 
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Possible remedial actions include removal of unused waste settling tanks 
and perhaps some HE drain fields. 

TA-ll: K-Site 

There is documentation referring to a burn pit (which may have been a 
firing pit that was "removed" in 1956) and of a Rala contamination incident 
(with strontium contamination). The present status of the pit and what was 
used there and the adequacy of the cleanup from the contamination incident is 
unknown (Fig. 3-1 and 2-8). 

Possible remedial actions include excavation of the pit and some surface 
contamination removal. 

TA-12: L-Site 

There is an abandoned firing pit and the possibility of some strontium 
contaminated parts from an old exposure device at this site that was 
abandoned in 1953. The contamination status of this area is presently 
unknown. The location is given in Fig. 3-1. 

Assume that remedial actions would be excavation of the pit and removal 
of some surface contamination. 

TA-36: Kappa Site 

Many explosives tests have been conducted. some of which spread uranium 
around the firing points. The present extent of the contamination and 
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determination of any other types of contamination is not known. The contents 
of a sump pit and the status of waste disposal Area AA (reputed to be two 
pits containing ash from fires in which tuballoy was burned) need to be 
determined. Locations are provided in Figs. 3-1 and 3-2. 

~."\ .. .... 
l L ,~i~td' i 

The firing sites are still active. However, M-Division long-range plans 
indicate three sites will be retired in the next 5-10 yr. It is anticipated 
a significant cleanup effort may be required. 

TA-40: OF Site 

There is a firing pit and a burning pit at this site (Figs. 3-1 and 3-
3). The status and possible contamination are not presently well known but 
should be available when the correct contacts are made. 

Possible remedial actions would be excavations of the two pits. 

TA-44: Los Angeles Shop 

This machine shop in Los Angeles, California, (on the corner of Barranca 
Street and North Avenue 19) was apparently used when a fire in C-Shop cut 
down on the machining that could be done at TA-l in the 1945 era. No 
contamination is expected, but this needs to be documented. 

No remedial actions are anticipated. 
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Area M 

This was designated as a surface disposal area (by the AEC in ~1947) for 
construction debris. As occurs at dumping areas, other things have been 
added to the construction debris (the only hazard of which was some asbestos 
covered pipe) including some uranium-contaminated firing site debris, old . 
chemical bottles, and garbage cans that were probably used to carry 
explosives. 
(Fig. 3-4). 

Area N 

Its location is in an isolated clearing behind a security fence 
An initial plan for cleanup was developed in 1984. 

This is a burial pit at TA-15 that is supposed to contain remnants of 
demolished structures that have been exposed to explosives or chemical 
contamination. The dates, buildings, and disposal methods (e.g., where the 
combustibles burned?) are presently unknown. See Fig. 3-5 for its location. 

Possible remedial actions include excavation of this pit. 

Area Q 

This is a pit (-30' x 32') at TA-8 that was used to bury metal such as 
guns, projectiles imbedded in steel, and some Little Boy bomb parts 
(classified ?). Its location is identified on maps (see Figs. 3-1 and 3-6) 
but not by any markers or fences. It is not likely but it cannot be 
certified that no explosives were buried along with the other components. 
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There is the possibility of slight uranium contamination of some of the 
components. 

Possible remedial actions include placing a fence and markers or to 
excavate the pit (by hand to avoid explosives problems) and remove the 
material to TA-54. The latter action would be preferred • .. 

Area R 

This is an old burning ground for waste explosives at S-Site (TA-16). 
During construction of the 132 Group buildings and a new burning ground, the 
ground surface from this area was graded and pushed into a nearby canyon. 
The contamination status is unknown (Fig. 3-7). 

No remedial actions are anticipated. 

Area X 

This disposal site is located at the southeast corner of building TA-35-
2 (Figs. 3-1 and 3-8). It contains the tanks, pump pit, and reactor vessel 
of the LAPRE II reactor. The site is not presently marked. There should be 
little, if any, contamination at this site. 

A possible remedial action would be to move this material to TA-54. 

Area Z 

This 1s believed to be a place for firing site debris or a burn pit at 
TA-15 (R-Site). Its location is indicated in Figs. 3-1 and 3-9. 

Remedial actions might be excavation of the pit. 
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4.0 PRIORITY 4 SITES 

The following nine technical areas have a slight chance that 
contamination in some form might be present or some waste disposal might have 
occurred. No remedial actions are presently anticipated. Some may be 
required when the facilities are decommissioned. 

TA-2 and TA-41: Omega Site and W-Site 

These two sites are located in Omega Canyon {upper Los Alamos Canyon) as 
shown in Fig. 4-1. TA-2 is the site where the Omega West and former Water 
Boiler Reactors are located. There have been occasional releases of 
effluents and other radioactive materials {in small quantities) to the stream 
bed in the canyon. There may be some localized contamination on this small 
site. TA-41 has been used over the years as offices for engineering support 
of weapons activities. Some tritium related work has occurred there. 
Additionally there is a large vault built into the hillside. There should be 
very little potential for contamination from these two areas. The stream in 
Los Alamos Canyon received some effluents {containing trace amounts of 
plutonium and polonium) from the early days of TA-l. Sediment sampling 
upstream and downstream of these areas has been part of the routine 
environmental surveillance program for over six years. Trace amounts of 
plutonium, 90Sr, and 137Cs are detected on some samples. 

TA-14: Q-Site 

Removal of TA-14-2 (called a "closed chamber") containing alpha 
(uranium) and HE contamination occurred in 1973. 
contaminated sump associated with this building. 

Apparently, there was an HE 
One supposes that the 

cleanup was done well because building TA-14-39 was built where building TA-
14-2 had been. This is expected to be confirmed when the appropriate 
documentation is located {Figs. 4-1 and 4-2). 
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TA-28, 29 2 37: Magazines A, a, and C 

These three areas are magazine areas for the storage of high explosives. Jt is not likely that anything needs to be done, but it should be determined that this indeed is true. Magazine B was abandoned in 1957. The structures a~e gone. For reference, their locations are shown in Fig. 4-1. 

TA-46: WA Site 

Small amounts of hazardous materials have been used at this site. The only known environmental releases are of UF6 gas. No contamination is expected, but this should be verified (Fig. 4-1.) 

TA-47: BR-Site 

This was the Bruns Railhead in Santa Fe. Apparently it was the end of a spur line for the Santa Fe railroad that was used as a receiving point for materials to be shipped to Los Alamos. It is our present understanding that it was located in the vicinity of the present intersection of St. Michael's Drive and Cerrillos Road in Santa Fe. No contamination is suspected or likely. This needs to be confirmed. A layout drawing of the site is given in Fig. 4-3. 

TA-56: Subterrene Basalt Site 

This site (which was abandoned in 1976) was used for testing of the earth penetrator concept, which was an attempt to make holes in the earth by melting rock rather than drilling through rock. It is unlikely that there would be any environmental contamination, but this needs to be verified. Its location is indicated in Fig. 4-1. 
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5.0 PRIORITY 5 SITES 

For the following sites, there are no presently planned actions under 
the site characterization program. Four sites {all in Los Alamos County} 
have been released to the public and have no expected contamination. No 
remedial actions are anticipated. 

TA-19: East Gate Laboratory 

This site {Fig. 5-1) was located east of the main gate {now Philomena's 
Restaurant) in Santa Fe County. Electronics work was done there. Also 
sealed sources were used for various purposes, including monkey irradiation 
experiments with sealed RaLa sources. At one time some low-level uranium 
contamination was found on some shelves. After it was no longer needed for 
Laboratory purposes, the buildings were turned over to the Los Alamos Radio 
Club. The buildings were eventually removed and the site was sold. Since 
that time various owners have done extensive reshaping of the land surface. 
No further actions are considered possible or necessary. 

TA-30: Electronics Test Area 

This site is believed to have been what its name implies--an electronics 
test area. It was located in the vicinity of the present wellness center in 
TA-3 and was removed in 1946. There should have been no contamination 
associated with this area. No drawings have been found indicating the exact 
location. 

TA-31: East Receiving Yard 

This site, removed in 1954, was located near the intersection of East 
Road and Canyon Road in Los Alamos at the location of the present Christian 
Church (Fig. 5-2). Drawings indicate it was used for receiving shipments to 
the Laboratory. There should have been no contamination associated with this 
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DRAfT area. It would be of some academic interest to see if the septic tank located over the canyon edge has been removed. All of the buildings have been removed. 

TA-32: Medical Research Laboratory 

This laboratory was located in the area of the present school •dministration building (Fig. 5-3). It was a barracks type building where some monkey irradiation experiments were done as well as industrial hygienetype activities. There should have been no significant contamination. It would be of some academic interest to see if the septic tanks (2) associated with this site have been removed. The site was abandoned in 1954 and all buildings were removed. 
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6.0 COMPLETED ACTIONS DRAFT 
The following sites and areas have undergone extensive characterization ···..:-·between 1972 and 1983. Any necessary remedial actions have been completed. They are included in this list for completeness. All the sites, with the exception of TA-42, are on lands that have been released to the public. 

Two ~ftes, TA-10 and Lower Los Alamos Canyon, are placed in the completed action category although final disposition has not yet been made. At TA-10 there ts one small location, identified by markers, that has subsurface 9~Sr contamination (below 24 ft deep). DOE (Oak Ridge} and Los Alamos County are expected to place a legal restriction on subsurface construction in this small area, which will then complete these actions. The final report for Lower Los Alamos Canyon has been drafted but not issued. It is expected that the recommended action of no remedial action will be 
. 
implemented. 

Since 1974, three former technical areas, TA-l, TA-10, and TA-45, have undergone extensive characterization and, where necessary, remedial action. The activities in these areas have been thoroughly documented and are ·· eported in the references listed below. The locations concerned are shown in Figs. 6-1, 6-2, and 6-3, respectively. No further site-characterization activities are planned for these sites. 

The TA-10 and TA-45 efforts were conducted under the Department of Energy's Formerly Utilized Sites--Remedial Action Program (FUSRAP). Evaluation of canyons that received some forms of liquid waste and removal of .est remaining portions of a buried industrial waste line in the Los Alamos • townsite were also completed under the FUSRAP program. At the conclusion of FUSRAP, results and suggested actions were made in several reports that are referenced 1n this section. The canyon areas included in the survey are given in Fig. 6-3 and the removed waste line 1s shown in Fig. 6-4. As a result of the intensive FUSRAP efforts, no further actions, other than 
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DRAFT routine environmental surveillance in the canyons, are planned. The extent of these efforts can be shown by the amount of money spent to complete these ~- actions. See Table VI-1. 

In 1951 an incinerator facility was built at TA-42 (Fig. 6-5) to reduce the volume of plutonium contaminated wastes. After initial testing, it was realized that the facility could not handle the job it was intended to do and needed major modifications before it could operate properly. It was never used for full-scale operation and was shut down in 1952. The buildings were used for storage and some decontamination work from 1957 to 1969. It was not considered to be attractive for any future use and all structures were removed in 1978. After removal, extensive environmental monitoring was done. After remedial actions were completed, the los Alamos Area Office of DOE concurred with the LASL recommendation that the area had been decontaminated as to as-low-as-practicable. {There are a few locations on a hillside well beyond any future practical use that have trace amounts of plutonium contamination). We believe no further actions are required at this site (Ref. Harper and Garde}. 
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TABlE VI-1 

SURVEY AND REMEDIAL ACTION COSTS 
Location 

TA-l 
TA-10 
• 

Industrial Waste Line Canyon Studies + TA-45 
Total 

Expenditure 

$769,0ooa 
500,000 

200,000 
1 ,ooo ,000 b 

$ 2,469,000 

Year( s) 

1975-1976 
1977-1982 

1977 
1977-1982 

1 Does not include preliminary environ~enta1 survey costs. booes not include costs of initial investigations (begun in 1972) as part of the routine environmental surveillance program. 
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REFERENCES RELATING TO COMPLETED ACTIONS 

A. John Ahlquist, Alan K. Stoker, and Linda K. Trocki, "Radiological Survey 
and Decontamination of the Former r~ain Technical Area (TA-l) at Los Alamos, 
New Mexico, "Los Alamos Scientific Laboratory Report LA-6887 (Dec. 1977). 

Los Alamos Scientific Laboratory, "Radiological Survey of the Bayo Canyon, 
Los Alamos, New Mexico," Department of Energy Report DOE/EV-0005/15 (June 
1979). 

R. W. Ferenbaugh, Thomas E. Buhl, Alan K. Stoker, and Wayne R. Hansen, 
"Environmental Analysis of the Bayo Canyon (TA-10) Site, Los Alamos, New 
Mexico," Los Alamos National Laboratory Report LA-9252-MS (May 1982). 

Environmental Surveillance Group, "Formerly Utilized MED/AEC Sites Remedial 
Action Program, Radiological Survey of the Site of a Former Radioactive 
Liquid Waste Treatment Plant (TA-45) and the Effluent Receiving Areas of 
Acid, Pueblo, and Los Alamos Canyons, Los Alamos, New Mexico," Los Alamos 
National Laboratory Report LA-8890-ENV (USDOE Report DOE/EV-0005/30) (May 
1981). 

Thomas Gunderson, Thomas Buhl, Richard Romero, and John Salazar, 
"Radiological Survey Following Decontamination Activities Near the TA-45 
Site, 11 Los Alamos National Laboratory Report LA-9831-MS (July 1983). 

Thomas c. Gunderson and A. John Ahlquist, "Formerly Utilized MED/AEC Sites 
Remedial Action Program - Removal of a Contaminated Industrial Waste Line, 
Los Alamos New Mexico," US Department of Energy Report DOE/EV-0005/14 (April 
1979). 

Roger W. Ferenbaugh, Thomas E. Buhl, Alan K. Stoker, and Wayne R. Hansen, 
•Environmental Analysis of Acid/Middle Pueblo Canyon, Los Alamos, New 
Mexico," Los Alamos National Laboratory Report LA-9409-MS (August 1982). 
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DRAFT 
Roger w. Ferenbaugh, et al., •Environmental Analysis of lower Pueblo/lower Los Alamos Canyon, los Alamos, New Mexico,• los Alamos National laboratory Report to be issued. 

Johnny R. Harper and Raymond Garde, •rhe Decommissioning of the TA-42 
Plutonium Contaminated Incinerator Facility,• los Alamos National Laboratory Report lA-9077-MS (Nov. 1981). 
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7.0 AREAS NOT INCLUDED 

The following technical areas and waste disposal areas are not included in site characterization plans. as they are reasonably well understood under the routine environmental or special surveillance programs. No special characterization is felt necessary at this time. The technical area .. 
locations are given in Fig. 7-1 and the material disposal areas in Fig.7-2. Upon decommissioning. required site cleanup would be included in decommissioning costs and as such fs beyond the scope of this report. 

Presently. known contaminated hillsides and canyons onsite are not included in this site characterization. Additional characterization activities required would be those fn late Phase II or early Phase III. These areas will be reconsidered when Phase I activities are completed. Routine surveillance activities indicate no offsite transport (other than that already evaluated in the FUSRAP program) from the canyon system is occurring. 

Description 

TA-3: South Mesa Site 

This fs the main technical area for the Laboratory and houses the Laboratory's computing center. Van de Graaff. shops. materials sciences, etc. Contami~ation potential is rather low. 

TA-18: Pajarito Site 

Critical assembly studies are conducted here. The main hazards are from direct radiation and not environmental contamination. 

TA-21: DP Site 

The former plutonium processing plant and some waste treatment facilities were located here. Present hazardous material usage is restricted to enriched uranium and tritium. 
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TA-35: Ten Site DL· --
1\hfl 

'-· Former hazardous material usage was principally tritium and strontium. Present hazards would be some tritium and direct radiation. Oil spill problems are under investigation. 

TA-43: Health Research Laboratory 

There is no contamination expected with this active site. Any possible discharges of hazardous materials are monitored by the Waste Management Group (HSE-7). See Fig. 7-1. 

TA-48: Radiochemistry Site 

Effluents go to a waste treatment plant at TA-50. 

TA-49: Frijoles Mesa 

This is an abandoned site that included towers for atmospheric effects \ studies. Several deep test wells to the aquifer for routine monitoring are located here. 

TA-50: Waste Management Site 

Treated effluents from waste disposal are under surveillance. 

TA-51: Radiation Exposure Facility 

No contamination is expected at this small site where animal irradiation experiments were conducted. See Fig. 7-l. 
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TA-52: Reactor Development Site 

The reactor under development at this site was never operated due to changes fn programmatic funding. It is presently a site for office buildings. No contamination is expected. Nearby contamination is considered fn the TA-4 discussion. See Fig. 7-1. 

TA-53: Meson Facility 

Liquid effluents from cooling water streams and gaseous effluents (principally activated air) are closely studied. 

TA-54: Mesita Del Buey 

Burial of radioactive, chemical, classified, and high explosive contaminated waste are presently done here. (Monitoring is done under the DOE Interim Waste Management Program.) 

TA-55: PF Site 

The new plutonium facility has state-of-the-art effluent control. No releases have been seen nor are any expected. 

TA-57: Fenton Hill Site 

This geothermal test area is 37 mi. east of LANL and is under close surveillance. 

TA-59: OH Site 

Industrial hygiene, environmental surveillance, environmental research, and epfdemfology groups located here do not have significant environmental po 11 utan ts. 
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Areas A and B DRAFT 
These are fnactfve rad-waste sites located near TA-21 and are monitored under the Interim Waste Management Program. 

Area C 

Thts fs an inactive mixed waste site near TA-50. Surface remedial action was completed fn 1984. It fs presently monitored under the Interim Waste Hanagement Program. 

Area D 

This is an inactive rad-waste site at TA-33 that is monitored under the Interim Waste Management Program. The site is actually several test shafts that were contaminated principally with 210Po that has now decayed. 

Area E 

This is an inactive mixed waste site at TA-33 that fs monitored under the Interim Waste Management Program. 

Area F 

This is an inactive mixed waste site near TA-6 that has some potential of HE waste. It fs monitored under the Interim Waste Management Program. 

Area G 

This fs the present radioactive waste site at TA-54. It is monitored under the Interim Waste Management Program. 
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DRAFT Area H 

This is an active mixed waste site at TA-54 used for classified shapes. Some tritium contamination has been associated with this disposal. It is monitored under the Interim Waste Management Program. 

Area J 

This is an active area at TA-54 for burial of items with suspect HE contamination. These items occasionally have some radioactive contamination. It is monitored under the Interim Waste Management Program. 

Area L 

This is the present area at TA-54 for disposal of chemical wastes. It is monitored under the Interim Waste Management Program. 

\rea T 

This is an inactive rad-waste site at TA-21 monitored under the Interim Waste Management Program. 

Areas U and V 

These are inactive mixed waste sites at TA-21 that are monitored under the Interim Waste Management Program. 

• Hillsides and Canyons 

Known contaminated canyons and hillsides are given in Table 7-1 and shown in Figures 7-3 to 7-6. 
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TABLE 7-1 

KNOWN CONTAMINATED CANYONS AND HILLSIDES ONSITE 

DP Canyon 
Upper Los Alamos Canyon 
Mortandad Canyon 
Ten-Site Canyon 
Potrillo Canyon 
TA-l Hillsides 
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8.0 MUNITIONS IMPACT AREAS 

Although it is beyond Laboratory responsibility and authority, it should 
be mentioned that there are several munitions impact areas in Los Alamos 
County. Several areas, such as the head of Bayo Canyon and Rendija Canyon, 
are in the midst of developed or possible areas to be developed by private 
f~dividuals. Others, such as Pajarito Canyon, are on present Laboratory 
property. Control and monitoring of those areas are the responsibility of 
LAAO, which has an arrangement with ordnance people from Fort Bliss to 
periodically monitor these areas. Any materials found in the surveys are 
blown up by the Fort Bliss teams with explosives they bring with them. The 
Laboratory is not informed about these surveys and does not participate in 
them. 
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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: 

o 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 

o Technical Area 50 
batch treatment system and associated waste 
container storage area 
chemical waste incinerator 

o 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, 
oxidation and evaporation of various wastes. 
land disposal facility, Los Alamos' primary chemical 
waste landfill operation where wastes are buried 
within shafts 
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All of the above facilities have interim authority status, with the exception 
of the TA-50 waste incinerator. 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 place. 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 
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 
explosive is ignited remotely with an "electric match". There are two 
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facilities 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 (D005), 
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 be 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 50 (TA-50) Facilities 

2.1.2.1 Batch Treatment System and Container Storage Area 

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 
transfer 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 

Treatment 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. 
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A chemical waste storage area is located in the same room housing the Batch 
Treatment System. Storage space consists of a bermed area encompassing 16 
square feet. The area is designed to accommodate four 55-gallon waste 
drums. Wastes are stored in this area prior to treatment in the Batch 
Treatment System. Only compatible wastes are stored in this area at one 
time. Although waste residence time in this area is generally only thirty to 
sixty days, Los Alamos may store waste in this area in excess of 90 days to 
provide for operational flexibility. 

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. 

2.1.2.2 Chemical Waste Incinerator 
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 con
ducted 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 continuous 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, result
ing 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. Once Los Alamos 
receives approval to operate the incinerator for the destruction of RCRA 
wastes, many wastes that are currently landfilled will be incinerated. 

2.1.3 Technical Area 54 (TA-54), AreaL Facilities 
2.1.3.1 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 
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Technical Area 54. These facilities are used for the accumulation, packaging 
and storage of waste containers generated from throughout the Laboratory 
(Figure 2-4). AreaL 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 and one waste disposal shaft, 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 or within one of the 
six storage cells on the roofed concrete pad. Wastes packaged in small 
containers are placed into lab packs (Figure 2-8). Also, vermiculite is added 
to 55-gallon drums containing liquids in these facilities. 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. 

2.1.3.2 Treatment Tanks 

Four 1665-gallon ten-gauge carbon steel tanks are located at Area L of 
Technical Area 54. The tanks are lined with plastic. These tanks are used to 
neutralize, oxidize and evaporate wastes. The tanks are located on a bermed 
concrete pad as shown in Figure 2-9. The waste most commonly oxidized in 
these tanks is lithium hydride. Ammonium bifluoride (a "non-RCRA" waste) is 
the waste most commonly evaporated in the tanks. Los Alamos wishes to obtain 
a permit to treat hazardous wastes in these tanks. 

2.1.3.3 Land Disposal Facilities 

As of March 1985, land disposal facilities located in Area L include 34 shafts 
which range in diameter from three to eight feet. Thirty-three of the shafts 
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have been capped. All of these shafts are about 60 feet deep. When in use, 
the shafts are covered with a heavy steel cap. When filled, the shafts are 
capped with a three-feet-thick concrete plug. Each shaft is used for the dis
posal of a single category of chemical wastes to assure that incompatible 
chemicals will not mix and react. Los Alamos wishes to obtain a permit to 
operate the open disposal shafts and future shafts expected to be needed. The 
approximate number and locations of these future shafts are shown on Figure 2-
5. 

2.1.4 Topographic Maps 
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 facility 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 
requests that EPA 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. 

2.1.5 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 lies 350m (1150 ft) to 260m (850ft) 
below the surface 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. 
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There are no injection wells in the vicinity of Los Alamos. The location of 
supply wells and the gallery, as well as the locati~ns 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, flourides, nitrates, carbonates, 
biocarbonates, silica, sodium, magnesium and conductivity. Analytical results 
are 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. 

2.1.6 Wind Rose 

An annual wind rose (1983 data) for Technical Area 59, 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 upslope winds come generally from the southeast and south-southeast. 
Los Alamos is a generally light wind site with an annual average wind speed of 
2.8 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). 

2.1.7 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 
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home gardens and some cattle grazing. In the river valleys to the east, 

agriculture is limited to the cultivation of relatively small, irrigated 
plots. Primary crops are corn, chili, tree fruits, and alfalfa. 

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.B.8.a), the AreaL chemical waste land disposal facility, TA-50 
batch treatment and container storage area, 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 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.B.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 

3000 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 
classifies the soils according to the soil series, soil type, and soil phase. 
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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 
balsaltic 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 (landfill area, Technical Area 54) are classified as 
Hackroy sandy loam. These soils consist of shallow, well-drained soils that 
have formed in material 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 
outcrop 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. 
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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. 

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 
capacity 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 uncomformably 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 
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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 
extrusive rocks accumulating along the western margin of the rift contempora
neously with late stages of rifting (Woodward, 1974). Initial eruptions were 
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 
contains 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. 
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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 
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 
contains 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 materials 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 
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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 
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 westernmost 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. 
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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 
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 precipi
tation rate. Additionally, field investigations have shown that infiltration 
of precipitation 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 

( 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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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 
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 
drawdown. 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 
yielding 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 
milligrams 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. 

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 and Appendix N, Figure 2. A total of 132 miles 
of paved roads are present at Los Alamos. 
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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. 

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 9000 people are employed at Los Alamos (including Los Alamos 
personnel and contractors). Roughly 3500 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), 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 
transport. The volume of waste received in each instance varies consider
ably. Because wastes are generated at facilities dispersed throughout the 
laboratory, waste transport occurs (at least occasionally) on nearly all of 
the roads located within the Laboratory. 
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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, 
Storage and Land Disposal Facilities) and TA-50 (Batch Waste Treatment System 
and the Chemical Waste Incinerator). As a result, traffic routes which will 
be used to transport hazardous cargo will be limited primarily to Pajarito 
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 inter
section 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 identifica
tion. Only personnel having appropriate security clearance and identifica
tion, 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. 
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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 
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, Storage and Disposal 
Facilities 

The roads from the technical areas to the transfer, storage and disposal 
facilities are two-lane roads with an asphalt surface. 
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3.0 WASTE CHARACTERISTICS AND ANALYSIS PLAN 

3.1 CHEMICAL AND PHYSICAL ANALYSES 

This section describes the chemical and physical nature of 
the RCRA-regulated hazardous waste treated, stored and disposed 
at Los Alamos facilities. This information is provided in re
sponse to RCRA Part B Permit Application requirements, as speci
fied in 40 CFR 270.14(b) (2) (NMHWMR 302.A.4.b.[l]) and regula
tory requirements, as contained in 40 CFR 264.13 (NMHWMR 

206.B.3). The Laboratory complied with RCRA Part A interim au
thorization, in which all chemicals classified as hazardous and 
used at Los Alamos were listed. Chemicals not regulated by RCRA, 
but considered by DOE to be of concern, are not referenced here. 

Hazardous waste generated by Laboratory activities is 
classified into three very general types: (1) wastes from 
processing operations, (2) wastes from research and development 
(R&D) activities, and (3) high explosive (HE) waste. Each of 
these general types has unique characteristics. Processing 
wastes typically are significant volumes of material that contain 
a very limited number of contaminants. R&D wastes, however, are 

typically lesser volumes of a ~ast number of different laboratory 
reagents, chemicals, solvents, and other general laboratory 

waste. In addition, the composition and concentration of contam
inants in a given process waste is generally uniform, unless 

modifications to the process are made. Conversely, the waste 
species from R&D activities continually vary, depending on the 

nature of the rapidly changing R&D efforts at the Laboratory. HE 
wastes consist of a narrow assemblage of chemicals, the con
centrations of which may vary. The chemical assemblage, however, 
remains fairly constant. Los Alamos has developed procedures for 
the identification and segregation of hazardous wastes (see 
Section 3.3). Once a waste is identified as a hazardous waste, 
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it is diverted to the appropriate treatment/disposal method 
(described in Section 4.0), based on its characteristics as 
determined by the Waste Analysis Plan (see Section 3.2). 

Below is a brief description of the types of wastes 
generated, treated, stored, and disposed at the Laboratory 
divided according to activities. Table 3-1 provides an abbrevi
ated form of this information as well as representative estimates 
of waste volumes. 

3.1.1 Wastes from Basic and Applied Chemistry R&D Programs 

Primary Laboratory sites for basic and applied chemistry R&D 
include the Chemistry and Metallurgy Research Building (TA-3-29), 
Radiochemistry Laboratory (TA-48), Sigma Building (TA-3-66), and 
the Health Research Laboratory (TA-43). Typical nonradioactive 
chemical wastes consist primarily of large quantities of partly 
empty small containers of laboratory reagents, solvents, test 
samples, and other laboratory wastes. Up to several hundred 
relatively small quantities of different acids, bases, organics, 
inorganics, reactive metals, and other chemicals require disposal 
(see Appendix G for a list of these materials). These R&D wastes 
represent nearly all of the waste species included in the Los 
Alamos Part A Permit Application. 

3.1.2 Electrochemistry Processing Wastes 

The Electrochemistry Section of the MST-6 Materials Technol
ogy Group, located at TA-3-66, generates plating solutions con
taining chromates and cyanides. These are listed reactive and 
toxic wastes (F007, F009). The Print Circuit Board Shop of the 
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E-2 Electronic Manufacturing and Technician Resources Group, lo
cated at TA-3-40, generates acid/base wastes that are heavily 
contaminated with copper. These are considered to be hazardous 

wastes because of their corrosivity (D002). 

3.1.3 Isotope Separation Wastes 

The Isotope and Structural Chemistry Group, INC-4, generates 
highly concentrated nitric and sulfuric acid wastes. Both nitric 
and sulfuric acid wastes are hazardous due to their highly 
corrosive characteristics (D002). Nitric acid is also considered 
·hazardous because it can be an oxidizer (DOOl) depending on its 
concentration. These wastes do not contain hazardous contami
nants based on knowledge of the waste-generating processes. 

3.1.4 Shops Department Wastes 

The Main Shops Department, Building TA-3-39, houses most of 
the highly versatile machine shop capabilities at the Laboratory. 
Parts can be machined from almost any known metal or known alloy. 
Waste materials from machining operations are segregated by metal 
when generated. (For example, there are containers for aluminum 
chips and turnings.) The machining operations routinely generate 
waste lithium metal and lithium hydride, both of which are haz

ardous due to their reactivity (D003). Again, these materials, 

when generated, are known and not comingled with other metal 
wastes. The Main Shops Department also generates waste non

halogenated solvents (F003) and halogenated degreasers (FOOl) and 
solvents (F002). 

3.1.5 Explosives Wastes 

High explosives (HE) waste is generated by the Dynamics 

Testing (M) and Design Engineering (WX) Division groups in the 
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course of processing and testing various HE materials. Process
ing includes pressing, machining, and casting HE. Waste occurs 
as discrete pieces of HE, as well as chips, machine cuttings, and 
powder. The chips, cuttings and powder are usually in the form 
of waterborne suspensions, collected in specially designed accu
mulating/settling sump tanks. Wastes also consist of materials 
contaminated with HE; these may include paper, oil, solvents, 
wood, machine tools, fixtures, etc. Chemically, the wastes con
sist of HMX, ROX (cyclonite), TNT (2,4,6 trinitrotoluene), PETN 
(pentoerythritol tetranitrate), ammonium nitrate, barium nitrate, 
TATB (triaminotrinitrobenzene), nitrocellulose, tetryl, ni
troguanidine and various plastic binders. Nearly all the HE 
waste substances are ignitable (0001) or reactive (0003), and 
barium nitrate is EP toxic (0005). Residues from HE waste are 
generated by flashing or burning HE waste at TA-16. These 
residues are typically present in the uppermost layer of sand 
that covers the burn pad. The sand from the two pads used to 
burn pieces of explosives is considered hazardous due to its 
barium content (0005). 

3.1.6 Chemically Contaminated Equipment 

In addition to the wastes.noted above, various laboratory 
items that contain chemical residues, or are otherwise chemically 
contaminated, may be considered hazardous waste. Empty drums, 
tanks and gas cylinders are typical contaminated items. Genera
tion of this type of hazardous waste occurs throughout the Labo
ratory facilities and produces a wide variety of waste types. 

3.2 WASTE ANALYSIS PLAN 

This section describes the waste analysis plan that has been 
developed and implemented at Los Alamos in accordance with 40 CFR 
264.13, General Waste Analysis, and NMHWR 206.B.3.b. The plan 
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serves to ensure that the characteristics of the waste that re
quire storage, treatment, and disposal at Los Alamos are known 
well enough to permit proper waste-handling procedures. 

First, the waste is sorted generally by type: 

o Waste from processing operations, 
o Waste from research and development, and 
o High explosive (HE) waste. 

Information on the waste container label andjor internal 
shipping ticket is considered. Generator-supplied analytical 
data, along with a description of the waste, names, and phone 
numbers of contact persons are examined. The composition of the 
waste is based ona knowledge of the nature of the basic and ap
plied chemistry R&D programs. In this case, the waste generators 
are typically chemists who are involved in the testing and analy
sis of chemicals and the evaluation of reactions. These re
searchers have detailed knowledge of the raw material that pro
duced the waste and may have analyzed the waste as part of their 
research activities. 

40 CFR 262.ll(c) (2) (NMHWMR204.A.3.c[2]) states that a gen
erator may make a hazardous waste determination by "applying 
knowledge of the hazard characteristic of the waste in light of 
the materials or the process used." 40 CFR 164.13(a) (2) (NMHWMR 
206.B.3.a.[l]) indicates that the detailed chemical and physical 
analysis of a representative sample of the waste may include 
"existing published or documented data on the hazardous wastes 
andjor hazardous wastes generated from similar processes." The 
waste analysis plan makes use of the fact that the composition of 
the wastes is known as they are generated. As a result, waste 
analysis is not performed on all waste streams routinely. 
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Rather, waste analysis is limited to that required by treatment 

needs and verification of process or R&D program kno~ledge. 

The Waste Management Group utilizes the fact that the compo

sition of most wastes generated at Los Alamos is known. The com

position of the processing operations waste is known due to a de

tailed knowledge of the raw materials used, the process or opera

tion generating the waste, and results of previous waste 

analyses. Unless the process or operation changes, the 

composition of the waste stream remains relatively constant. 

The composition of the wastes from research and development 

(i.e., laboratory waste) is based on a knowledge of the nature of 

the basic and applied chemistry R&D programs. In this case, the 

waste generators are typically chemists who are involved in the 

testing and analysis of chemicals and the evaluation of reac

tions. These researchers have detailed knowledge of the raw 

materials that produced the waste, and may have analyzed the 

waste as part of their research activities. 

The composition of the high explosive waste, like the compo

sition of the processing operations wastes, is also known. The 

Laboratory Waste Management Group is familiar with the generating 

process, the raw materials usea, and previous waste analysis. 

Routine analysis are performed on wastes treated internally 

including laboratory organic wastes incinerated at the TA-50 

chemical waste incinerator batch treatment system and process 

wastes treated in tanks at Area L. These routine analysis are 

limited to those parameters needed to support the treatment oper

ation. 
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More detailed analysis are performed on a representative 
number of the individual waste streams to verify the accuracy of 
the process and R&D knowledge. 

3.2.1 Identification of Processes Generating Hazardous Wastes 
and Chemical and Physical Characteristics of the Waste 
Streams 

Section 3.1 and Table 3-1 provide a waste inventory of the 
wastes handled, treated, stored, and disposed at Los Alamos iden
tified by process or operation generating the waste and waste 
characteristics. 

A large variety and number of experiments are performed in 
the research and development programs. Consequently, from a 
waste management perspective, detailing individual waste genera
tion "processes" would be an unwieldy task. As a result, re
search and development program wastes are grouped as a single 
process or operation. A representative waste inventory and anal
yses of the wastes are P+esented in Appendix G. 

In Appendix G, the R&D wastes are categorized by EPA 
Hazardous waste Number, estim~ted annual quantity generated, 
process or disposal code (following the Part A code, that is, 
SOl, DBO, TOl, T04), waste category or waste type for segregation 
(that is, organic solvent waste, reactive metals, and compounds, 
etc.), and the potentially hazardous property of the waste mate
rial cited. The information on the R&D wastes presented in Ap
pendix G is based on specific knowledge of the waste generation 
process, including expected reaction products and knowledge of 
the nature of the chemical raw materials used. The R&D wastes 
are not routinely analyzed unless their origin and chemical 
characteristics are "unknown" or unless they are intended for 
incineration. 
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Wastes from process operations typically are generated in 
significant volumes but contain a very limited number of 
regulated contaminants. For routinely gene::ated wastes from 
process operations, representative samples are collected and the 
wastes are analyzed for parameters relative to treatment. 

3.2.2 Parameters for Analysis and Rationale for Selection 

The specific routine analysis performed, rationale and fre
quency are presented in Table 3-2. The parameters for routine 
analysis are chosen in order to provide sufficient information on 
the waste's properties to treat, store, and dispose of the wastes 
under RCRA. 

The specific verification analysis performed, rationale and 
frequency are presented in Table 3-3. Verification analyses are 
performed periodically to determine the validity of process and 
R&D knowledge. Common to all verification analyses are a total 
metals scan, a volatile organic scan, and a semivolatile organic 
scan. 

These three scans cover a majority of the 40 CFR 261 Ap
pendix VIII (NMHWMR 201 Appendix III) hazardous constituents. 
For R&D laboratory wastes, these scans, along with pH, 
reactivity, and ignitibility, are adequate to determine if the 
laboratory waste is properly categorized or if contamination or 
misrepresentation require changes in handling procedures. The 
same scans are used to verify the process wastes, determining 
contamination with regulated metals or organics such as cleaning 
solvents. 
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Verification testing of explosives is not performed because 
testing passes a human risk and contamination by hazardous con
stituents that could be credibly present would not change the 
handling or thermal treatment methods. Burn pad sanu is analyzed 
under verification testing to test for regulated metals that may 
have been included, and organic constituents and cyanide to 
demonstrate that these constituents are not formed during thermal 
treatment. 

3.2.3 Test Methods Used to Perform Each Analysis 

Table 3-4 lists the test methods that are used to test for 
the parameters. While specific methods are listed, alternate 
methods from Test Methods for Evaluating Solid Waste, Physi
cal/Chemical Methods, SW-846 (most current edition) can be used, 
if experienced, the nature of the sample, or improvements in ana
lytical technology warrant the alternate method. 

3.2.4 Representative Sampling Methods 

Table 3-5 lists the sampling methods that will be used to 
obtain representative samples. SW-846, Section 1.2, which speci
fies EPA-approved equipment and procedures for obtaining repre-. 
sentative samples, forms the basis of the sampling protocol used 
at Los Alamos. Alternate methods from SW-846 can be used if the 
sampling situation or experience demonstrates the alternate 
method to be more appropriate. 

3.2.5 Frequency of Analysis 

Table 3-2 defines the frequency for routine analysis and 
Table 3-5 defines the frequency for verification analysis. The 
frequency for routine analysis assures adequate data for daily 
waste handling. 
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Verification analysis for Basic and Applied Chemistry Wastes 
are performed on 1 percent of the waste handled based on the \ 

number of containers. Wastes to be analyzed are selected to 

proportionally represent the segregation groups. Within the 

., waste segregation groups, waste samples are randomly selected. \'i. 
Most of the waste generated by R&D are laboratory chemicals in 
their original container. \R~ughly 80 percent are organic wastes 

·-·:-oo'.~,.,~ ... -·--·~ ...... w ,..,~-·-..............-· -~ ... ,. •• ~~-:--··-:----------··· _______ __.! 

. that are ~nc~nerated and therefore routinely analyzed as required 
. ' 

0 

by the incinerator permit for organic chloride, 

trichlorofluoromethane, bromoform, dichlorodifluoromethane, and 
heat value. Because a majority of the wastes undergo significant 
routine analysis, verification analysis of 1 percent is adequate 
to expose contamination or misrepresentation problems. 

Laboratory chemicals in unopened battles with seals intact 
are sometimes disposed of when they exceed their shelf life. 

These wastes are excluded from routine and verification analysis 
because the seal guarantees that the wastes are not misrepre
sented or cross contaminated. 

Contamination or misrepresentation for R&D wastes is judged 

as a difference in regulated characteristics or regulated 

hazardous constituents, which requires a change in either segre

gation category, handling procedures, or treatment or disposal 

methods. If contamination or misrepresentation is determined in 

a waste, the waste generator will be questioned as to the 

possible causes for the differences. If no explanation for the 

differences can be determined, tall wastes of similar character ...... 
from that generator will undergo verification testing until the 

adequate knowledge is obtained to consistently and accurately 

define the waste. Determining waste of similar character is at 

the discretion of the waste handling group, HSE-7, Solid Waste 

Operations. Examples of wastes of similar character are wastes 
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resulting from the same experiment, waste containers of similar 
appearance, or waste containers showing obvious signs of 
contamination. 

Verification analyses of process wastes are conducted annu
ally or when the process generating the waste has changed. 

Again, contamination or misrepresentation is judged as a 
change in regulated characteristics or regulated hazardous 
constituents, which requires a change in handling, treatment, or 
storage of the waste. Should contamination or misrepresentation 
of a process waste be determined, each following waste batch 
undergoes verification testing until the waste characterization 
is consistent with process knowledge. 

3.2.6 Quality Control/Quality Assurance 

Los Alamos will follow the GC/QA procedures specified in SW-
846, Section 10, in regards to its sampling program design, sam
pling, analysis, and dat~ handling. 

3.2.7 Disposition of Each Waste Stream 

Los Alamos has identified the type of treatment, storage, or 
disposal of each hazardous waste stream in its revised Part A Ap
plication presented in Section 1.2 of this Part B Application 
document. Appendix G is an inventory of the waste streams gener
ated by the R&D process. 

3.2.8 Waste Analysis Plan Procedures 

The purpose of this section is to specify the procedures for 
characterizing and sampling wastes that are being managed at Los 
Alamos. The procedural steps follow: 

3-11 Revised 11/15/85 

\ 



! I 

1. When chemical substances are declared to b~ in excess, 

the originating group completes a Chemical Waste Dis

posal Request (see Form H-1 in Appendix H) and sends the 

form to the waste Management Group. The request lists 

the specific chemicals the generating rroup needs to 

dispose, the quantity and form of the chemicals, and 
other pertinent information such as the condition of the 
containers. Most chemicals disposed of are eresidual 

substances in small reagent size containers with the 
original detailed label intact. 

2. The completed request form and the container label serve 
as the waste analysis record for the waste to be 
disposed. Should the label become detached, the waste 

is handled as an unknown material, as discussed in Sec
tion 3.2.9. One percent of the wastes, based on a count 
of the containers, is sampled for verification analysis. 

3. After the Waste Management Group collects the chemical 
wastes, individual reagent containers are sorted to en
sure compatibility (as described in Section 3.3) and are 

packaged into drums for disposal. The composition of 
waste in each drum is inventoried by recording data on 

the known composition of the waste that is placed in the 
container on a two-page form developed for this purpose 

(Forms H-2 and H-3 in Appendix H, Los Alamos Hazardous 

Waste Disposition Record and Chemicals in Lab Pack Drum, 

respectively). 

4. For the processing waste streams (for example, wastes 

generated by the electrochemistry processing activi

ties), periodic analyses of the waste are performed. 

Thorough operator knowledge of the waste-generating 
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process allows analyses of specific processing waste 
streams to be tailored to provide necessary 
characterization information in an efficient manner. In 
addition, the frequency of analysis is based on the pos
sible temporal variation in the waste composition. The 
waste analysis program developed with these considera
tions inmind provides the information required to prop
erly treat and dispose of processing wastes. 

5. The waste analyses are individually specified by the 
chief chemist on a case-by-case basis. Two laboratory 
analyses submittal forms are used for specifying 
analytical tests on processing wastes (see Appendix H, 
forms H-4 and H-5). Verification analyses as specified 
in Table 3-3 is conducted annually or when the waste 
generation process changes. 

3.2.9 Waste Analysis Procedures for Chemicals of an "Unknown" 
Nature 

Occasionally, chemicals of an unknown nature require dis
posal. These wastes are handl~d on a case-by-case basis. Often 
the individual wastes can be characterized by knowledge of the 
operations and activities that were performed in the specific 
area in which the waste was generated. If the exact identity of 
the waste cannot be determined, it is often possible to obtain 
enough information to restrict the choices of potential waste 
chemicals to a small population of chemicals. 

For purposes of managing unknown wastes, a small volume is 
defined at Los Alamos National Laboratory as less than one liquid 
gallon (or approximately four liters). The rationale for the 
small volume designation is that this is the minimum quantity of 
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sample that is needed to test if the waste is hazardous. At and 
below this limit, the sample is actually consumed in the analyti-
cal procedure. Small volumes of unknown wastes are not analyzed, \ 
but are disposed as prescribed in the following directive to Los 
Alamos National Laboratory from the New Mexico Environmental 
Improvement Division (EID). 

It has been deemed acceptable "to not completely ana
lyze small quantities (less than one gallon) of unknown 
wastes if (1) these wastes are handled with the caution 
(in terms of potential occupational exposures) accorded 
the most hazardous substances Los Alamos National Labo
ratory handles, (2) they are landfilled within 90 days 
in the disposal shaft(s) reserved for the most poten
tially mobile and toxic wastes Los Alamos National Lab
oratory handles; (3) a complete operating record is 
kept of the disposal of these wastes; and (4) these un
known wastes do not exceed a very small fraction of the 
wastes handled. Reactive wastes cannot be landfilled, 
the Los Alamos National Laboratory must at least test 
these wastes for reactivity, pH, and ignitability prior 
to lab-packing for disposal . 

. 
Larger quantities than one gallon of waste must be ana-
lyzed sufficiently to determine if the waste is a pure 
listed waste or is a regulated hazardous waste by the 
mixture rule or by its characteristics. It is not suf
ficient to "define" the waste "in terms of basic param
eters such as pH and ignitability." The waste identi
fication scheme of 204.A.3., in other words, must be 
followed. It is acceptable to bulk unknown wastes, up 
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to one (absorbed) drum in quantity, after careful com
patibility testing, and run analyses on the bulked 
waste. 111 

Very rarely, larger volumes (greater than 1 gallon or 4 
liters of an aqueous waste) of a single unknown waste require 
treatment or disposal. These wastes are characterized for reac
tivity, corrosivity, ignitibility, and EP toxicity characteris
tics. 

In addition, proposed Method 8600, Hierarchical Analysis 
Protocol (FR Vol. 49, No. 191, Monday, October 1, 1984) may be 
performed to screen for Appendix VIII (NMHWMR 201 Appendix III) 
constituents, if necessary. These larger volumes of unknown 
wastes are characterized in sufficient detail to permit assign
ment of the proper EPA Hazardous Waste Number to the waste. 
Analyses to characterize unknown wastes are performed in accor
dance with the procedures given in the most recent EPA test meth
ods manual (currently SW-846, Second Edition). 

3.3 WASTE SEGREGATION 

To prevent adverse interactions of incompatible chemical 
wastes and to facilitate recycling or treatment of wastes, chemi
cal wastes will generally be segregated, as discussed in Section 
4.0 and Appendix L, into the following basic categories: 

o Organics, including solvent wastes such as acetone, ben
zene, toluene, etc. 

1october 26, 1984, Letter from Denise Fort, EID to Harold 
Valencia, DOE/LAAO and Donald Kerr, Los Alamos National 
Laboratory. 
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o Corrosive acidic wastes, including organic and mineral 
acids, but excluding oxidizers such as nitric or 
perchloric acid, 

o Corrosive alkaline and caustic wastes, 

o Oxidizers, such as perchloric or chromic acid and non
acidic oxidizers, such as permanganates and ch1orates, 

o Reactive metals and compounds, such as sodium, lithium 
hydride, phosphorous trichloride, etc., and 

o Nonreactive metals, salts and neutral compounds, such as 
lead, barium salts, etc. and cyanide or sulfide compound 
containing wastes (in lab pack quantities only). 

Appendix L, Procedure for Identification and Segregation of 
Hazardous Waste, is based on EPA 600/2-80-076, which is "A Method 
for Determining the Compatability of Hazardous Waste." 
Additional waste segregation practices are also followed to aid 
in treating and processing chemical wastes at the Laboratory. 
These include segregation of all process wastes (as identified in 
Section 3.1) before processing and segregation of all high 
explosive wastes from other compounds. 

As opportunities for recycling are discovered, potentially 
recyclable wastes will be separated from the remainder of the 
chemical wastes. For instance, large quantities of metallic 
mercury are currently recycled. Additionally, depending on the 
results of the trial burn for the Laboratory incinerator, further 
segregation of wastes may become desirable to facilitate 
incineration procedures. 
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Table 3-1 

LOS ALAMOS WASTE INVENTORY IDENTIFIED BY GENERATION PROCESS AND WASTE CHARACTERIZATION 

Process or Operation 
Generating Hazardous 

Waste and Waste Generated 

Basic and Applied Chemistry 
R&D Programs 

Approx. Annual 
Volume (lbs) Hazard Basis for Hazard Desiqnation 

Chemistry and Metallurgy 
Research Building 

Radiochemistry Laboratory 
Health Research Laboratory 

- Numerous chemical wastes 
Organic 50,000 
Inorganic 40,000 Varies1 R&D wastes ari comprised of numerous 

listed wastes 

Electrochemistry Processing 

Materials Technology Group 
- Chromate and cyanide 2,000 

solutions 

Printed Circuit Board Shop 
-Acid/base copper etching/ 40,000 

plating solutions 

Isotope Separation 

Isotope and Structural 
Chemistry Group 

- Concentrated nitric and 
sulfuric acid 

80,000 

Toxic, Reactive Listed waste- F007, F009 -toxic 
and reactive, could contain 10,000-
20,000 ppm cyanide 

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

Corrosive 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 
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Table 3-1 

LOS ALAMOS WASTE INVENTORY IDENTIFIED BY GENERATION PROCESS AND WASTE CHARACTERIZATION (continued) 

Process or Operation 
Generating Hazardous 

Waste and Waste Generated 

Shops Department 

Main Shops Department 
- Lithium hydride, 

lithium metal 

- Halogenated solvents 

- Nonhalogenated solvents 

Explosives 

Dynamics Testing and Design 
Engineering 

- High Explosives 

- Contaminated burn pad 
sand 

Approx. Annual 
Volume (lbs) 

3,500 

1,000 

1,000 

50,000 

10,000 

Hazard 

Reactive 

Toxic 

Ignitable 

Ignitable, 
Reactive 

Toxic 

Basis for Hazard Desiqnation 

DO 0 3 - per 2 61. 2 3 (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, 
D003, may also contain D005 waste 

0005 - sand contaminated and tests 
EP Toxic for barium per 261.24(a) 
(NMHWMR 201.B.5.a) 
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Table 3-1 

LOS ALAMOS WASTE INVENTORY IDENTIFIED BY GENERATION PROCESS AND WASTE CHARACTERIZATION (continued) 

Process or Operation 
Generating Hazardous 

Waste and Waste Generated 

Chemically Contaminated 
Equipment 

Many LANL Facilities 

Approx. Annual 
Volume (lbs) 

12,000 

Hazard Basis for Hazard Desiqnation 

Same characteristics as hazardous 
material contaminants 

1see Appendix G for a representative list of wastes and hazard designations. 
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Table 3-2 

ROUTINE WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE 

Hazardous Waste 

Basic and Applied Chemistry 
R&D Programs 

Laboratory waste (liquids) 

Analvsis Parameters 

Ignitability, Reactivity, pH, 
EP Toxicity, Chemical Analy
sis 

Freguencv 

Each time an unknown 
waste requires dispo
sal 

Rationale 

Analyses for se
lected parameters 
will be performed 
only for wastes 
that are unknown 
from laboratory 
process knowledge; 
the diverse nature 
of laboratory 
waste precludes 
identification of 
all parameters for 
which each unknown 
waste will be an
alyzed, however, 
sufficient analy
sis will be per
formed on unknown 
containers greater 
than 1 gal. to en
able assignment 
of the appropriate 
EPA hazardous waste 
number. 
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Table 3-2 

ROUTINE WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (continued) 

Hazardous Waste 

Basic and Applied Chemistry 
R&D Programs 

Laboratory waste (solids) 

Analysis Parameters 

Heat Value, Organic 
Chlorine, Ash Production 
Trichlorofluoromethane, 
Bromoform, Dichloro
difluoromethane 

Ignitability, Reactivity, pH, 
EP Toxicity, Chemical Analy
sis 

Frequency 

One incinerator 
feed tank per three 
months 

Each time an unknown 
waste requires dis
posal 

Rationale 

Laboratory wastes 
are intended for 
incineration, if 
possible, and thus, 
even if known from 
process knowledge, 
they will be analy
zed for these in
cinerator parameters 
as part of the hazard
ous waste incinerator 
permit. 

Analyses for selected 
parameters will be per
formed only for wastes 
that are unknown from 
laboratory process 
knowledge; the diverse 
nature of laboratory 
wastes precludes iden
tification of all 
parameters. for which 
each unknown waste will 
be analyzed, however, 
sufficient analysis 
will be performed on 
unknown containers 
greater than 1 gal. 
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Table 3-2 

ROUTINE WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (continued) 

Hazardous Waste 

Laboratory waste (solids) 
(cont) 

Basic and Applied Chemistry 
R&D Programs 

Electrochemistry Processing 

Materials Technology Group 

Analysis Parameters 

Organic Chlorine1 , Trichloro
fluoromethane, Bromoform, Di
chlorodifluoromethane 

- cyanide and chromate Cyanide, Chrome 
solutions 

Frequency 

One composite sample 
of incinerator f~ed 
per three months 

Per batch 

Rationale 

to enable assignment 
of the appropriate 
EPA hazardous waste 
number. 

Laboratory wastes are 
intended for incinera
tion, if possible, and 
thus, they will be ana
lyzed for these incin
erator parameter as 
part of the hazardous 
waste incinerator per
mit, if process know
ledge suggests the 
potential presence of 
organic chlorine and if 
a representative sample 
can be obtained. 

Toxic contaminant con
centrations can vary 
widely and proper 
treatment of waste is 
assured by frequent 
analyses. 
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Table 3-2 

ROUTINE WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (continued) 

Hazardous Waste 

Electrochemistry Processing 

Printed Circuit Board Shop 
- Acid/base copper etch

ing/plating solutions 

Isotope Separation 

Isotope and Structural 
Chemistry Group 

- Nitric and sulfuric acid 

Analvsis Parameters 

pH 

pH 

FreQl.len<:::v 

Per batch 

Per batch 

Rationale 

Same as cyanide, chro
mate analysis above. 

This waste is hazard
ous (corrosive, D002) 
due to its pH. 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 character
istics. 
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Table 3-2 

ROUTINE WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (continued) 

Hazardous Waste 

Shops Department 

Main Shops Department 
- Lithium hydride, lithium 

metal 

- Halogenated solvents 

- Nonhalogenated solvents 

Explosives 

Dynamics Testing and De
sign Engineering Group 

- High explosives 

Analysis Parameters 

None 

None 

None 

None 

Freauencv 

None 

None 

None 

None 

Rationale 

Process knowledge 
allows identifica
tion of material 
without analysis. 

Process knowledge 
allows identification 
of material without 
analysis. 

Process knowledge 
allows identification 
of material without 
analysis 

This is a listed haz
ardous waste (K044) 
due to its reactivity 
and ignitability; this 
material will not be 
analyzed due to safety 
considerations; how
ever, process know
ledge allows identi
fication of the mate
rial. 
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Table 3-2 

ROUTINE WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (continued) 

Hazardous Waste Analvsis Parameters 

Explosives (cont) 

- Contaminated burn pad 
sand 

EP Toxicity for Metals 

Chemically Contaminated 
Equipment 

Many Los Alamos Facilities 
Empty drums, tanks, gas None 
cylinders, etc. 

Frecmencv 

Annually, and if 
formulation of explo
sives changes 

None 

Rationale 

Sand is assumed to be 
contaminated with EP 
Toxic barium. 

Contaminants known and 
contaminated equipment 
treated with the same 
precautions as if it 
were the actual mate
rial. 

1The nature of the waste (e.g., contaminated rags, tissues, etc.) may preclude analysis and process 
knowledge will have to provide necessary information. 
2More than one composite sample may have to be taken if wastes are not compatible. A composite is 
therefore taken for each compatible feed group. 
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Table 3-3 

VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE 

Hazardous Waste 

Basic and Applied Chemistry 
R&D Programs 

Analvsis Parameters 

Laboratory wastes (liquids) pH, total metals, volatile 
organics, semi-volatile 
organics, reactivity, 
ignitability 

Laboratory wastes (solids) As for Laboratory Wastes 
(liquids) plus free liquids 
determination 

Electrochemistry Processing 

Materials Technology Group 
- Cyanide and Chromate 

Solutions 

Printed Circuit Board Shop 
- Acid/base copper etch

ing/plating solutions 

pH, total 
organics, 
organics, 
vity2 

metals, volatile 
semi-volatile 
cyanide, reacti-

As for cyanide and chromate 
solutions 

Fregl.]J~DC::Y 

1% ~f Waste Contain
ers 

1% ~f Waste Contain
ers 

Annually, and if waste 
generation process 
changes 

Rationale 

Analysis are con
ducted to determine 
contamination of chemi
cals at levels requir
ing changes in handling 
practices. 

As for Laboratory Waste 
(liquid) plus the free 
liquids analysis to 
demonstrate suit
ability for landfill 
disposal. 

Analysis are performed 
to check for heavy metal 
and organic solvent 
contamination. Sulfide 
generation (reactivity) 
is determined to assure 
safe treatment. 

Annually, and if waste As for cyanide and 
generation process chromate solutions. 
changes 
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Table 3-3 

VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE (continued) 

Hazardous Waste 

Shops Department (cont) 

- Nonhalogenated solvents 

Explosives 

Dynamics Testing and 
Design Engineering Group 

- High explosives 

Analysis Parameters 

As for halogenated solvents 

None 

Frequency 

Annually, and if waste 
generation process 
changes 

None 

Rationale 

As for halogenated sol
vents. The semi-volat
ile and volatile 
organic analysis 
are adequate to deter
mine the presence of 
halogenated solvents as 
well as most regulated 
organic constituents. 

This is a hazardous 
waste (K044) due to its 
reactivity and ignita
bility; this material 
will not be analyzed 
due to safety consi
derations, process 
knowledge allows 
adequate identification 
for thermal,treatment. 
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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 

Analysis Parameters 

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

- Empty drums, tanks, gas None 
cylinders, etc. 

Frequencv 

Annually, and if 
process changes 

None 

Rationale 

Total metal analysis are 
performed to determine 
contamination with reg
ulated metals; organic 
and cyanide analyses are 
performed to determine 
if regulated constitu
uents are formed by 
thermal treatment; free 
liquids are checked 
to confirm the 
adequacy of land 
filling sand wastes. 

There are no sampling 
protocols for sampling 
contaminated equipment. 

1one percent of laboratory waste containers excludes laboratory chemicals in their original bottles if the 
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. 
2Reactivity for these wastes is determined as cyanide and sulfide gas generation potential per NMHWMR 
20l.b.4.a.5. 
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Table 3-3 

VERIFICATION WASTE ANALYSIS PARAMETERS, FREQUENCY OF ANALYSES AND RATIONALE(continued) 

Hazardous Waste 

Isotope Separation 

Isotope and Structural 
Chemistry Group 

- Nitric and Sulfuric Acid 

Shops Department 

Main Shops Department 
- Lithium hydride, lithium 

metal 

- Halogenated solvents 

Analysis Parameters 

pH, total metals, volatile 
organics, semi-volatile 
organics, cyanide, reacti
vity (2) 

Total metals, volatile 
organics and semi-volatile 
organics 

Total metals, volatile and 
semi-volatile organics, 
ignitability 

FrequencY 

Annually, and if waste 
generation process 
changes 

Annually, and if waste 
generation processes 
changes 

Annually, and if waste 
generation process 
changes 

Rationale 

Analyses are performed 
to check for heavy metal 
and solvent contamina
tion. 

Analysis are performed 
to determine contamin
ation by solvents and 
regulated metal. 

Analyses determines 
metals contamination, 
and contamination by 
regulated organic 
constituents. Ignit
ability is determined 
to assure the handling 
practices are safe. 
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Parameter 

Ignitability 

Reactivity 

pH 

EP Toxicity 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Mercury 

EP Toxicity 

Organochlorine 
Pesticides 

Chlorinated 
Herbicides 

TABLE 3-4. 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Test Method 

Pensky··Martens Closed
Cup Method 

Numerous methods3 

and tests 

Electrometric 

EP Toxicit¥ 
Extraction 

and 
Graphite Furnace 
Atomic Absorption 
Spectrophotometry 

EP Toxic~ty 
Extraction and 
Manual Cold Vapor 
Technique 

EP Toxicity 
Extraction and 
Gas Chromatography 

(L) SW1010 
(L) ASTM D93-80 

(L,S) SW Section 2.1.3 

(1) 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,S) SW1310 

(L) SW8080 

(L) SW8150 
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TABLE 3-4. 
WASTE ANALYSIS PARAMETERS AND TEST METHODS (continued) 

Parameter 

Chemical Composition 

Heat Value 

Organic Chlorine 

Trichlorofluoromethane, 
Bromoform, Dichlorodi
fluoromethane 

Ash Content 

Cyanide 

Chrome 

Total Metals 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 

Test Method 

Any of those methods 
in this Table plus the 
following: 
Chemical analysis for 
volatile organic com
pounds using gas 
chromatography/mass 
spectrometry 

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 
volatile organic com
poun~s using gas 
chromotographyjmass 
spectrometry 

Residue after combus
tion in mu£fle furnace 

Distillation and 
titration 

Colorimetric method for 
hexavalent chromium 

Inductive Coupled 
Plasma Method 

Reference1 

(L) SW8240 

(L) SW8250 
(L) SW8270 

(L) A006, ASTM D240 

(L,S) A004, ASTM D2361 

(L) SW8240 

(L) A001, ASTM D482 

(L) SW9010 

(L) SW7196 

sw 6010 
SW 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
sw 6010 

Revised 11/15/85 
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TABLE 3-4. 
WASTE ANALYSIS PARAMETERS AND TEST METHODS (continued) 

Parameter 

Silver 
Thallium 
Zinc 
Mercury 

Volatile Organics 

Semi-Volatile Organics 

Free Liquids 

Test Method 

Manual Cold
Vapor Technique 

GC/MS Method for 
Volatile Organics 

GCJMS Method for 
Semi-Volatile 
Organics--Packed 
Column Technique 
or GC/MS Method 
for Semi-Volatile 
Organics-Capillary 
Column Technique 

Paint Filter Liquids 
Test 

-

Reference1 

sw 6010 
sw 6010 
sw 6060 

(L)SW 7470(S)SW7471 

( L) ( S ) SW8 2 4 0 

(L) (S) SW8250 

(L) (S) SW8270 

(S) 9095 

111A" 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. 

2rf 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. 

3Methods for cyanide and sulphide generation are pending. SW-846 methods 
will be used when they become available. Methods recommended by the USEPA 
will be used in the interim. 

Revised 11/15/85 



TABLE 3-5 
SAMPLING METHODS FOR HAZARDOUS WASTES TO BE ANALYZED 

Hazardous Waste 

Basic and Applied Chemistry 
R&D Program 

Laboratory Waste (liquids) 

Laboratory Waste (solids) 

Electrochemistry Processing 

Sampling Method1 

Coliwasa; glass bottle 

Thief, trier 

Materials Technology Group Coliwasa 
- Cyanide and Chromate 

solutions 

Print Circuit Board Shop Coliwasa 
- Acid/base copper etching/ 

plating solutions 

Isotope Separation 

Isotope and Structural 
Chemistry Group 

- Nitric and sulfuric acid 

Coliwasa 

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 a~d chromatic 
solution sampling 

Revised 11/15/85 
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TABLE 3-5 
SAMPLING METHODS FOR HAZARDOUS WASTES TO BE ANALYZED (continued) 

Hazardous Waste Sampling Method1 

Explosives 

Dynamic Testing and Design Thief 
Engin. Groups 

- Contaminated burn pad sand 

Description of Sampling 

Samples 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. 

Revised 11/15/85 
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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: 

o TA-50 Batch Treatment System, Container Storage Area, 
and Chemical Waste Incinerator 

o TA-54 Waste Transfer, Packaging and Storage Facilities, 
Treatment Tanks and Land Disposal Facilities 

These Laboratory facilities and related hazardous waste processing activities 
(treatment, storage and disposal) are described in the following sections. 

4.1 TA-50 BATCH TREATMENT SYSTEM AND CONTAINER STORAGE AREA 
The lower level of Building 1 at TA-50 houses hazardous waste storage and 
treatment facilities for treating radioactive liquid wastes and non
radioactive RCRA-regulated wastes. The hazardous waste storage and treatment 
facilities are located in a room with approximately 425 square feet of floor 
area (Figure 4-1). The storage area consists of a four-foot square, cement 
~ad with eight-inch high curbing capable of holding four drums of waste 
awaiting treatment. The cement pad is presently in good condition, free of 
any cracks, 5aps or holes. The cement pad is coated with epoxy (see Appendix 
:) to prevent damage in the event of a spill. The containers are stored on a 
wooden pallet to prevent contact with standing liquids. 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. 

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 agi
tator 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 
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heating or cooling of the vessel. A vented, 370-gallon blowctown 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 con
denser 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 treat
ment system. All plumbing ~nd 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. ihe 
system and its contents are monitored for pH, oxidation-reduction potential. 
temperature, pressure and flow volume at appropriate locations in the sys
tem. The detailed engineering drawings showing the batch treatment system 
mechanical components and instrumentation are in 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. 

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. The batch waste treatment system is used primarily 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 solu
tions 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 approxi
mately every two months. 
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Hazardous wastes are currently received in drums; however, connections and 

necessary equipment are in place for off and on loading trucks by vacuum. 

Drums are kept closed and stored on a pallet in the curbed storage area until 

their contents are transferred to the treatment system. Wastes are also 

stored in containers described in Section 4.3 and Appendix I-2. Only compat

ible waste are handled or stored 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 both before and after 

treatment. The wastes that will be treated in the batch treatment system 

include the electrochemistry processing wastes. The Waste Analysis Plan, 

Section 3.2, discusses the parameters, rationales, test methods and sampling 

methods pertinent for characterizing these wastes. The same Waste Analysis 

Plan will be utilized to characterize these wastes after treatment. 

Steel 55-gallon drums will be used to store wastes at the TA-50 container 

storage area. These drums will meet the U.S. Department of Transportation 

Specification No. 17C or 17H. Corrosive wastes will be stored in DOT 17C or 

17H drums with polyethylene liners. The drums will be handled and transported 

in the batch treatment and storage areas by hand trucks or forklifts. 

After rendering wastes non-hazardous 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). This waste is typically discharged to the industrial 

(radioactive) waste treatment system. These discharges are included in the 

NPDES permit. Sludges recovered from metals precipitation and other batch 

treatments are mixed in drums with cement for disposal at TA-54, Area L 

facilities. 

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. 

--3 
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4. 1.2 Secondary Containment Areas 

The eight-inch curb which encloses about 150 square feet of floor space 

beneath the batch treatment system and including the container storage area 

provides containment for approximately 850 gallons of liquid. This contain
ment volume is greater than the 500-gallon capacity of the batch treatment 

system and the 220-gallon capacity of the drum storage area, combined (i.e., 
720 gallons). 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 

drains are kept capped to prevent inadvertent release of hazardous materials 
into the industrial waste sewer. The serrated top of the floor drain has been 

replaced with a blind flange. 

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 leg 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 
:loor. 
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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 (see Appendix I for pump 
information). Pump specifications are included in Appendix I (page I-54). 
However, to provide additional clarity, the vendor information on pumps used 
is also provided in Appendix I (beginning on page I-67). Based on the volume 
of the solution and its cyanide concentration, measured amounts of sodium 
hypopchlorite 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, which can be safely released to 
the environment. 

4. 1.3.2 Chromate Waste Treatment 

Chromate plating solutions are also 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 dioxide gas is introduced into the tank and the pH maintained 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 disposed of in TA-54, Area L. The waste liquid is suitable for discharge 
to the sanitary or industrial waste treatment systems. 

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 and 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 

lo ,-
~-J 
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alkaline solutions. In addition to neutralization, acid solutions are treated 
to remove metals such as copper, 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. The pH of the batch is raised to the 9.0- 10.0 range 
by the addition of sodium hydroxide. 

2. Metal hydroxides will form and settle to the bottom of 
the tank. 

3. The metal hydroxide sludges are then removed from the 
tank through a hopper located at the bottom. 

4. After removal of the hydroxides, the pH is neutralized 
with sulfuric or hypochloric acid. 

5. The neutralized liquid waste is discharged to the 
sanitary or industrial waste treatment system and any 
metals sludge is mixed in drums with cement and 
disposed of in TA-54, Area L. 

~ 4.2 TA-50 CHEMICAL WASTE INCINERATOR 

/ The chemical waste incinerator, located in Building 37 at TA-50, is a highly 
~~ modified, controlled air incinerator rated at a nominal waste feed throughput 

'J 

I j , \ 
\" 

of 45 kilograms per hour. It is currently permitted to burn radioactive and 
--~·-----------------~----··- --··--· -----~------- --

PCB-contaminated materials. The incinerator has not burned RCRA hazardous 

wastes to date; however, the Laboratory is proposing to permit the incinerator 
under RCRA to provide for future operating flexibility and minimization of 

land disposal. The incinerator and required support activities are located 
within Building 37, as shown in Figure 4-3. 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 incinerator is fitted with glove boxes that permit 

operation and maintenance of components that have the potential of becoming 
radioactively contaminated. Personnel access to the incinerator equipment can 
be achieved with proper protective clothing and respiratory equipment (see 
Section 6.5.2). 

--'-0 
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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 below. 

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 combus
tion chamber operated at a nominal temperature of 760 tq 980°C with air 
controlled to maintain nearly stoichiometric conditions. Unburned volatile 
components and entrained particles exit the primary chamber to the secondary 
~hamber where excess air and supplemental heat are introduced to promote 
complete combustion. The secondary chamber is maintained at a nominal 
temperature 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, a condenser, a mist eliminator, a reheater, HEPA 
filters, an activated 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. 

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 x 9.5 feet x 20.83 
feet. Curbing around a door reduces the containment volume by about 8 ft3. 
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. 
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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. 

It is intended that the waste incinerator be used to reduce significantly the 
volume of hazardous waste requiring land disposal at the Laboratory. Inciner
ation, 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. Wastes 

are transferred to Building 37, TA-50 less than 90 days before they are 
scheduled for incineration. 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. Transfer to the holding/ 
blending tanks is made in an enclosure by personnel wearing protective 

clothing. 

The pumps used to transfer wastes into the holding/blending tanks are Moyna 
brand pumps, model numbers 3L2, SSF and 2L2, SSF. The pumps are constructed 

of series 300 and 316 stainless steel wettable surfaces with viton seals. The 
capacity of the pumps at 1200 revolutions per minute are three gallons per 

minute and ten gallons per minute for the 3L2 and 2L2, respectively. The 
stainless steel construction of the pumps ensures their compatibility with all 

hazardous wastes that will be incinerated. 

l-8 
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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 value 
representing the saturation concentration for dissolved solids by removing 
fluid for treatment at the TA-50 industrial (radioactive) waste treatment 
system and adding fresh water. 

Ash is removed with a vacuum system connected to a gravity ash-dropout and 
cooling mechanism. Ash cleanup from the cooled incinerator is accomplished 
using vacuum wands operated through glove ports. The vacuum system is 
equipped with a high efficiency cyclone, sintered metal filters and a HEPA 
filter to trap the ash. Ash removed by the cyclone and metal filters is 
stored prior to packaging/solidification in a dropout hopper. The ash storage 
is limited to less than 90 days, in accordance with 40 CFR 262.34(a) (NMHWMR 
204.8.1) so a RCRA permit is not required for the ash hopper. Since the 
incinerator is used for volume reduction of transuranic and low-level radio
active wastes, the ash, scrub solution and scrub filter cartridges are handled 
as suspect radioactive wastes. Ash is first checked to determine its radio
nuclide content. Ash that is classified as cransuranic waste is solidified by 
mixing with cement and stored for proper disposal. Ash that is classified as 
low-level radioactive 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 docu
ment. The incinerator scrub solution is transferred to the TA-50 industrial 
(radioactive) waste treatment system via a closed piping system for treatment 
(a non-RCRA regulated activity). 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 

Pursuant to RCRA Part 8 permit application requirements noted in 40 CFR 270.62 
(NMHWMR 302.E.2), a trial burn plan (including a quality assurance plan) has 

--9 
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been developed for the Controlled Air Incinerator (CAT) system at Los 
Alamos. The trial burn and quality assurance plans are in Appendix J and the 
trial burn plan is summarized ~elow. Startup/ shakedown procedures are not 
applicable because the Laboratory incinerator is an existing facility. 

The principal organic hazardous constituent (POHC) for which the destruction 
and removal efficiency is to be determined is carbon tetrachloride. Four 
runs, each consisting of triplicate test periods, will be conducted. Two runs 
will be with liquid waste feeds containing carbon tetrachloride and two will 
be with carbon-tetrachloride-containing solid wastes. 

The trial burn test is to octain process data that will permit calculation of 
POHC destruction and removal efficiency and hydrogen chloride removal effi
ciency. Additionally, the fate of POHC's treated by the system will be 
determined, that is, destroyed by thermal oxidation, removed by the air 
pollution control system or emitted in the stack gases. The trial burn test 
will also document the test process feed and operating conditions that will be 
used in establishing operating permit conditions and allow calculation of heat 
and material balances needed to confirm or assess recorded process con
ditions. Thus, sampling and analysis procedures are 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 are selected to measure 
concentrations of oxygen in the combustion gases and carbon monoxide in the 
stack gases. Details and locations of monitoring are in the trial burn plan. 

Temperatures are continuously monitored and recorded in over twenty locations 
throughout the CAT 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 are measured using mass flowmeters and dlrect 
measurement of the liquid level in the feed tank. The destruction efficiency 
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calculations will be based on the waste feed volumes determined from these 
measurements. 

An operating log will be completed once each hour for all operations. These 
logs are a record of operating conditions and provide evidence that the oper
ator has checked and is aware of the actual operating status of the system. 
The time at which entries are made will be shown, as will the actual instru
ment 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 
will be noted on the log. Further, once each shift the shift supervisor will 
inspect the facility for malfunctions, deterioration, operator error and dis
~harges 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 will be taken immediately. 

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 on a 
full-time basis for volume reduction of radioactive 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 either to on-site disposal or treatment facilities 
or off-site for recycling at a licensed facility. Two structures comprise the 
Area L waste 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 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 hazardous wastes is performed. This may 
involve the placement of waste in small containers into drums, pouring of 
liquid waste into drums containing vermiculite, and transfer of waste from one 
drum to another. All drums and containers are kept closed during storage and 
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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: 

o Four 55-gallon drums as lab packs 

o 25 gallons of miscellaneous wastes in assorted small 
(five-gallon or less) containers 

A maximum of eight 55-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 stabi
lized and free liquids. The small containers will be stored adjacent to the 
55-gallon drums on the grates. The small containers will eventually 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 

forklift. Two 225-gallon storage containers are also located on the pad. 
These containers are constructed of polyethylene and are designed to facili
tate 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. 

[The containers were previously described incorrectly as tanks. This correc

tion has been made in the Part A and B 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 con
tainers are also DOT approved). Corrosive wastes will be stored in DOT drums 

with polyethylene liners. 

Waste handling equipment used at these facilities include the following: 
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o Hand trucks 
o Drum pumps 
o Fork lift 

The drums will be stored on wooden pallets; 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 
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 
resistance to attack by most chemicals (Merck and Company, 1983) and the 
cushioning it provides for inside containers during handling and transpor
tation of lab packs. Vermiculite is attacked by fluorine and hydrofluoric 
acid; however, this chemical constitutes only very small volumes in individual 
lab packs, and their containers 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 
containers 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, 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 sufficient to correct the leak, the material is transferred to a non
leaking container before it is loaded into the lab pack. 
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A volume of vermiculite sufficient to absorb the entire aggregate liquid 
contents 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 absorbenc to each 
lab pack would introduce unnecessary complexity to lab pack packaging pro
cedures. 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 sufficient 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 vermiculite are used to overpack damaged 55-gallon lab pack drums. 

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 
several 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 8570 gallons. This secondary containment volume is significantly 
greater than that required based on the maximum liquid waste storage in the 

--·~ 
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area. The containment volume and the maximum liquid waste storage of each 
cell on the pad is listed below: 

Cell ( 1 ) 
Secondary Containment Maximum Liquid Waste , ) 

Volume (gallons) Storage in Cell (gallons)' 2 

2699 4400 
2 1670 2640 
3 1098 1570 
4 1670 2640 
5 1098 1570 
6 2699 4400 

(l)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 
with Plasite® epoxy to prevent damage in the event of a spill. The Plasite® 
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 
grates and wooden pallets to prevent contact with free liquids. The con
tainers at the roofed concrete pad are stored on wooden pallets. 

4.3.3 Current Container Management Practices 
When a chemical waste is ready for 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 compli
ance 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 trans
port. Once the lab wastes are received in the waste transfer, packaging and 
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storage facilities, they are segregated into compatible chemical groups (e.g., 
oxidizers, 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 segre
gation 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: 

o Origin, description and quantity of each waste received 
o Method of treatment, storage or disposal 
o Location of disposal 
o 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). 

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. Jepending on the quantity 

'6 
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generated at any one time, various chemicals at Los Alamos are candidates for 

recycling. In the past, para-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 

appropriate lab pack, as described in Section 4.3. 1. Waste types are segre
gated in accordance with Laboratory segregation practices noted in Section 

3.3. Materials 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. 
Personnel 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: 

o Only compatible wastes are handled at any one time. 

o Drums are inspected on a weekly basis and prior to 
their use. 

o A maximum of eight 55-gallon drums are handled at any 
one time in the metal building. 

o Appropriate spacing of drums is provided. 
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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-guage 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 sit on 4-inch by 4-inch redwood lumber. These 

tanks are used to neutralize, oxidize and evaporate RCRA-regulated and non

RCRA-regulated wastes. The specific gravity of any liquid placed in the tank 

will not exceed 1.5. 

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. 

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. 

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. 

4.4.2 Cur~~nt 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. 

• ::l 
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The purpose of the polyethylene liners is to facilitate the removal of solids 
remaining after treatment processes in the tanks. The most common exmaple is 
dry solid residue remaining after solar evaporation. In addition to the 
polyethylene 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 wasLe 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 
tte 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. 

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 
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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-54, AREA L LAND DISPOSAL SHAFTS 

AreaL in TA-54 is the land disposal area for hazardous waste at Los Alamos. 
Stabilized, drummed liquid waste and lab packs are disposed of in 60-foot deep 
shafts that range in diameter from three to eight feet. No bulk or non
containerized liquid or reactive waste is placed in the shafts. Thirty-three 
shafts have been closed and one is currently open for waste disposal (Figure 
2-5). 

4.5. 1 Current Management Practices 

Open shafts at Area L are covered with a heavy steel cap. When a sufficient 
quantity of waste has accumulated at the Area L Container Storage Area, a 15-, 
18-, or 22-ton Lorraine crane (see Appendix M-2 for crane information) 
equipped with drum hooks is moved to the edge of the shaft. The drummed 
wastes are then lowered from a truck through the open steel cap into the 
shaft. The shafts are protected by a metal safety cover, with toe guards, 
which has a railing around the opening. These covers comply with the Health 
and Safety Manual and the Federal Register for safety over openings and 
shafts. After wastes are emplaced, a layer of crushed tuff or soil is placed 
on the waste drums to help minimize the potential for ignition of ignitable 
wastes, to avoid air spaces, and to ensure complete filling between drums. 
When a shaft is filled, the steel cap is removed and the shaft is capped with 
a three-feet-thick concrete cap. Shafts are generally open for a period of 
one to two years. 

The existing shafts are closed units. Only one shaft currently remains open 
and no additional shafts are planned. A list of the hazardous waste which has 
been placed in each cell is provided in Appendix M-3. Area L shafts are 
constructed in the same manner as the Area G Guidelines (memo dated 12/10/80) 
presented in Appendix M-4. 
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TABLE 4-1. 
ABSORPTION CAPABILITIES OF VERMICULITE 

Chemical 

?erchloroethylene 

Sulfuric acid, 98% 

3odium hydroxide, 50% 

Absorption ?e~ ~00 Pints 
of Vermiculite (pints) 

2.3 

2. 1 

U.7 

Data from Diamond Shamrock Corporation, 1984. 
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5.0 GROUNDWATER MONITORING 

The regulations found in 40 CFR §264, Subpart F (NMHWMR 206.0. 1) require the 
owner or operator of a landfill to implement a groundwater monitoring program 
to monitor the impact of the facility on the quality of water in the uppermost 
underlying aquifer. However, 40 CFR §264.90 (b)(4) and New Mexico Hazardous 
Waste Regulation 206.D.1.a(2) allow the waiver of all or part of the 
groundwater monitoring requirement if the owner or operator can demonstrate 
that there is no potential for migration of hazardous waste or hazardous waste 
constituents from the facility via the uppermost aquifer to water supply wells 
(domestic, industrial, or agricultural) or to surface water. 

Los Alamos National Laboratory has evaluated the potential for migration of 
hazardous waste constituents from its land disposal facilities (Appendix N). 
The results of this work indicate that there is essentially no infiltration at 
the Los Alamos land disposal sites and that there is no recharge to underlying 
aquifers through the mesa tops in the vicinity of the Laboratory waste 
management areas (Cushman, 1965). The top of the uppermost aquifer underlying 
the TA-54 land disposal facilities is 950 feet below the surface at Area L and 
850 feet below the surface at Area G. Soil and rock present at these sites, 
including tuff, volcanics, and sediments, are not saturated above the 
underlying aquifer so there is no driving force to facilitate infiltration or 
leaching of wastes from the disposal facilities. The lack of a hydraulic 
gradient at these sites and the depth to the aquifer indicate that wastes will 
not reach the aquifer. 

This conclusion is supported by analyses of soil samples taken from holes 
bored horizontally under TA-54 disposal facilities from the wall of one of the 
adjoining canyons (Purtymun and Rogers, 1980). No indication of movement of 
contaminants out of disposal pits was found. 

In light of these findings, Los Alamos has requested from the New Mexico 
Environmental Improvement Division (EID) a waiver of the 40 CFR §264 Subpart F 
(NMHWMR 206.0.1) groundwater monitoring requirements (Appendix M). In place 
of a new groundwater monitoring program directed specifically at TA-54 land 
disposal ~·acilities, the Laboratory proposes to continue ongoing chemical and 
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radiochemical monitoring of the underlying aquifer at two nearby supply wells 
and at springs in White Rock Canyon near the Rio Grande. The quality of 
surface water flow is also monitored when it occurs in canyons adjacent to 
Area L. Current sampling locations are shown in Figure 2-12. To augment data 
obtained from these monitoring activities, the Laboratory plans to sink 
additional borings in the tuff to permit vadose zone monitoring (Figure 
5-1). Changes in moisture content in the tuff exposed in the borehole will be 
detected by using a neutron moisture probe to log the holes on a regular 
basis. Appendix 0 provides a detailed description of the planned vadose zone 
monitoring program. 

:-2 
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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 
hazardous situations can be found in the Los Alamos National Laboratory Health 
and Safety Manual (Appendix P). 

6.1 SECURITY 

All Laboratory hazardous waste facilities are located within fenced areas 
which are locked during non-working hours. The Protective-Force maintains 
Laboratory security by manning check stations, patrolling facilities, and 
locking access gates. This security system will prevent unknowing entry and 
will minimize 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 buildings and disposal areas so 
that potential contact with Laboratory hazards is avoided. 

The TA-50 batch treatment system, container storage area, and waste incine
rator are located in fenced areas. The fence is an eight-foot chainlink 
"hurricane" type topped by three strands of barbed wire. The buildings and 
gates are locked during non-working 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 outrigging. The entrance gates are open during weekday 
working hours only and manned so that access is limited to authorized 
personnel. 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. 

6-1 



I! 

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 container storage area. The 
signs read, "No Entry by Unauthorized Personnel" and "Hazardous Waste Treat
ment Area." 

Warning signs in English are posted on the doors at the TA-50 waste incine
rator and read, "Hazard: PCB's." There are no signs posted outside the waste 
incinerator building since 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 AreaL read, "Hazardous Chemical Wastes Disposal Area." Signs 
are in English on all approachable fences and in Spanish 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 Area L. 

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 Q). The DOE Fire Department and 
the Zia Company, 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 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. 

6-2 
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6.3. 1 TA-50 Batch Treatment System and Container Storage Area 

Potential Problems 

The batch treatment system and 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 containment 
failure, fire, explosion, exposure, deterioration of the batch treatment 
system, construction materials, and system leakage. 

Frequency and Content of Inspection 

The batch treatment system and container storage area are inspected according 
to the schedule in Table 6-1. 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 will be periodically inspected for signs of deterio
ration of the interior walls and seams. 

Prior to the interior inspection, the batch treatment tank is emptied by dis
charging in the normal manner to the industrial (radioactive) waste treatment 
system 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 considered 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, disconnect
ing 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 suffi
cient 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. 
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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 inspection log. 

The extent of damage from containment failure is assessed first by the 
supervisor'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 indicate that human health and the environment may be adversely 
affected, the Contingency Plan will be implemented immediately. 

The extent of the release may be further assessed by analyzing soil and water 
samples down-gradient from the release. 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 Management Group (HSE-7), and the 

Environmental Surveillance Group (HSE-8). Table 7-4 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. 
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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 
necessary, sampling. Equipment damaged or contaminated by fire, explosion, or 
spills is identified by visual inspections and sampling, if necessary. 

Daily inspections by batch operators will detect malfunctions and deteriora
tions 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 container storage 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 
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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 

Potential Problems 

The waste incinerator system building is routinely inspected for potential 
problems with safety and emergency equipment, security devices, containers, 
container storage facilities, and loading and unloading facilities. Inspec

tions 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 incine
rator. Appendix R contains conditions under which the waste incinerator will 
be operated. 

Frequency and Content of Inspection 

The waste incinerator, building, and emergency equipment are inspected 
according to the schedule in Table 6-2. Standard operating procedures require 
that process operators ''walk through'' their operating areas each hour to 
visually observe, monitor, and record the condition of equipment. 

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 

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-
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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. 

Inspection Logs 

General inspections are conducted by the operating group according to check
lists associated with the operating 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. In addition, process operators will fill out general 
inspection checklists associated with the operating log at least once every 
four hours. These checklists are a record of operating conditions and provide 
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 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, Treatment Tanks, and Land Disposal Facilities 

Potential Problems 

Area L is routinely inspected for potential problems with safety and emergency 
equipment, security devices, containers, container storage facilities, 
treatment 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. While the 
landfill is in operation, it will be inspected weekly and after storms to 
detect any evidence of deterioration, malfunctions or improper operation of 
run-on and run-off control systems. The treatment 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 
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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 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. 

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 and 
container storage area. At the transfer, packaging and storage facilities in 
Area L, releases from drum or container failure collect in sumps as well as 
berms. 
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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 
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. 

6.4 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: 

o Centrex telephone system 
o Medium range radio nets (30-60 miles) 
o Limited range radio nets (3-10 miles) 
o Telephone/radio paging 
o Two-way hand held radios 
o Emergency central alarm system 
o 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. 
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The TA-50 batch treatment system and container storage area 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 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: 

o One portable radio 

o One radio-equipped vehicle 

o Telephone paging system 

o Internal telephone communication line 

o Two-channel work station intercoms for direct 
communication from process area to offices and 
labs 

o Eleven pull alarms 

o 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. These are the nearest communication sources 
for use in the case of an emergency. 

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: 

o Centrex telephone system 

o Private telephone lines (if Centrex fails) 

o Medium range radio nets (30-60 miles) 

o Limited range radio nets (3-10 miles) 

o Two National Warning System Stations (NAWAS) 
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o 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. 

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 Zia Company 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 
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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 

facilities are shown in Table 6-6. Appendix Q describes inspection procedures 

for sprinkler systems, alarms, and extinguishers. 

Hydrant flow tests and block valve inspections are performed annually. 

Pressure regulating valves are inspected and adjusted every 60 days. Appendix 

Q 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 the 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 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 to lift drums over the 

containment curb. 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 is included in Appendix M-6. 

Aisles between rows of drums at the Area L transfer, packaging and storage 

facilities 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. 
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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 non-standard operations or working 
conditions 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. 

6.5. 1 TA-50 Batch Treatment System and Container Storage 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 room is 
equipped with a hoist mounted on a rail. Waste containers are secured on the 
truck during transport. Small containers are manually loaded and unloaded. 

Run-off/Run-on Control 

The storage and 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 storage area and treatment process areas are both 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. Areas for 
loading and unloading waste containers are paved and spills are immediately 
cleaned up. Water supply lines are under pressure and have backflow pre
venters. 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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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 
analytical equipment is not needed during a power failure as treatment is 
discontinued 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 
surrounding 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 
container storage area. The mixing of absorbents with liquid wastes is 
performed inside the building under a ventilation hood. Liquids are 
transferred 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 

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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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 then pumped to the Laboratory's industrial 
(radioactive) waste treatment plant. 

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 S) which 
includes standard operating procedures for rapid shutdown of the system while 
maintaining containment. Back-up 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 skid-mounted diesel
engine generator, which is kept on idle during operation, provides back-up 
power source for the incinerator process equipment. The generator connects 
through an automatic transfer switch which activates if there is a commercial 
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 
incinerator 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 Contami
nation) clothing. Personnel are required to wear Anti-C booties, caps, 

coveralls, 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, 
Treatment Tanks, and Land Disposal Facilities 

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. Drums are lowered into the shaft using drum hooks. Appendices 
M-2 and M-4 provide additional details. 

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 AreaL, the mesa top is only 200 feet 

wide, so the drainage area affecting Area L is therefore very small. Annual 
precipitation at the site is estimated at 14 to 16 inches per year. The 100 
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year 24 hour precipitation event is four inches. Run-on is handled with earth 

diversion ditches which divert the water into the adjacent canyon. 

Run-off from shafts does not occur because shafts are covered with a steel cap 
when waste is not being emplaced. When filled, they are covered with a 

concrete cap. Wastes are kept in closed containers. Any spills at the 
surface are immediately cleaned up. Thus, the possibility of run-off from the 
land disposal facilities being contaminated is remote. All other 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 contamination at Area L is discussed in detail in the Groundwater 

Monitoring Waiver Application (Appendix N). Water supply lines at AreaL are 
under pressure and have backflow preventers. 

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). 

In general, containerized wastes are stored on curbed concrete pads at Area 
L. Free liquids are not placed in the shafts, but are stabilized with 

vermiculite in 55-gallon drums. 

Equipment and/or Power Failure 

Power failures do not significantly affect operations and containment at Area 

L. Loading, unloading and shaft and pit filling are discontinued until 
equipment failures are corrected. Wastes are kept in sealed containers so 

equipment failure would not threaten containment. 
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Wind Dispersal Control 

Only containerized or packaged wastes are handled at Area L. A metal cap is 
placed on shafts at Area L when shifts are completed. Wind dispersion is not 

a problem because shaft disposal does not lend itself to wind dispersal. 

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. 

6.6 PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE REACTIVE 
OR INCOMPATIBLE WASTE 

6.6. 1 TA-50 Batch Treatment System and Container Storage Area 
Only compatible and non-ignitable wastes are stored at one time at the TA-50 
batch treatment system and container storage area. Each waste volume to be 
treated in the batch plant is 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 

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. 

6.6.3 TA-54, Area L Waste Transfer, Packaging and Storage Facilities, 
Treatment Tanks, and Land Disposal Facilities 

Incompatible chemicals are segregated for storage and shaft disposal to 
prevent interreaction of wastes in the case of a leak. 
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Containerized wastes are stored in the open air, inhibiting vapor 
accumulation. 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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TABLE 6-1 

IISPECTIOI RECORD FORR 
TA-50, latch Plut 

May 1, 1885 
Amended: Septanber 18, 1985 

Inspected by:. _________ _ Date:. _____ _ 

T J:>e:. ____ T.;.._ __ 

It an 

r 
:,_, oading/Un loading 

!~a.munication Equipment 
~ 

I 
'Piping/Val YeS 

Gauges - Pressure 
-Level 
-Tanperature 

Containment Structure 

Eyewash/Safety 
Showers 

Tille: _____ _ 

Inspected for Condition 

DAILY - to be completed every day of operation 

Spills and deterioration of area 

Proper functioning 

leaks, damage. poor seals 

Functioning and within operational 
limits 

Spills, damage 

Functioning 

WEEKLY - to be completed the first working day of the week 

Action/Date 

l 
I 
-------------------r---------------------------~----------T---------------~ 
Containment Structure 

Integrity of Reaction 
tank 

Containers in Storage 
- Integrity 
- Labels 

Security 

Warning Signs 

Lighting 

Hood 

Integrity, leaks, paint spalling 

Deterioration, leaks, corrosion 

Open drums, leaks, corrosion 
Present - •Hazardous Waste• label and 

accumulation date 

Integrity of doors/lo~ks 

Present, out-of-date, legibility 

Proper functioning 

Functioning, leaking containers 
(if present) 

Cy: A. Drypolcher, HSE-8, MS K490 
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TABLE 6-2 

August 9, 1985 
Amended October 3, 1985 

INSPECTION RECORD FORM 

FACILITY TA-50-37 

Inspected by Date 

Ty:::::e Time 

Inspected for Condition Action/Date 

DAILY - to be completed every day of operation 

Incinerator; equipment 
Pu~~3, valves, pipes 
Lo:c:..lingjunloading area 
Ta:;k 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 
Si1;:is 

t:;..:,k, integrity 
container integrity 
Container covers 
Containment structures 
Labels on containers 
Tank hi-level alarm 
Process gloves 
Warning 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 
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TABLE 6-2 (continued) 

August 9, 1985 
Amended October 3, 1985 

INSPECTION RECORD FORM 

FACILITY TA-50-37 

Ir:~pected by Date 

Time 

Inspected for Condition Action/Date 

MONTHLY - to be completed by the lOth 

SC.:3A gear 
Pr::::ess floor 
Ai.;le space 

Deterioration, functioning 
Cracks, spalling, coating 
Clear 

cc: A. Drypolcher, HSE-8, MS K490 
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TABLE 6-2 (continued) 

August 9, 1985 
Amended October 3, 1985 

INSPECTION RECORD FORM 

FACILITY TA-50-37 

Ir.3pected by -------------------- Date 

Type Time 

Inspected for Condition Action/Date 

QUARTERLY- to be completed lOth of Oct., Jan., April, July 

Communication equip. 
(radio, telephones, 
cJmm. syst) 
Pr~tective clothing 
Medical supplies 

Functioning 

Clean, complete, deterioration 
Complete, deterioration 

cc: A. Drypolcher, HSE-8, MS K490 
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Inspected by,... _______ _ 
Type T, S, 

TABLE 6-3 

INSPECTIOI RECORD FORM 
FACILITl TA-54, AreaL 

Item Inspected for 

Date 

May 1, 1985 
Sept~ber 17, 1985 

Time ____ _ 

Condition Action/Date 

DAILY - to be completed every day of operation 
IConmun 1 cat 1 on Equ 1 pment Proper runct 1 on1 ng 

Freeboard (Surface 
impoundment) 

Treatment Tanks 

Loading/Unloading 

Run-on/off control 

At leaset 1 ft. to prevent 
overflow 

Level - At least 6" of free
board 

Spills and deterioration 

Integrity, erosion and pending 

WE KLY - to be completed on the first working day of the week. 
!Storage Conta1ners 

-Integrity 

-labels 

Safety shower and 
eyewash 

Hose bib 

Temporary shaft covers 
and railing 

Metal storage shed 

Road/Work Surfaces 

Fence 

Gate Lock 

Wind Sock 

P a 11 ets 

Area Warning Signs 

Treatment Tanks 

Curbs/Pads (Treatment 
tank) 

Lighting 

Refrigerator (If 
wastes present) 

Site Inspection 

Leach Collection 

Tanks 

Open drums, leaks, corrosion, 
aisle space, stack height 

Present "Hazardous Waste" and 
and accumulation date 

Leaks, functioning 

Leaks, functioning 

Damage 

Floor damage, liquid accumula
tion 

Cracks 

Integrity, damage 

Integrity, damage 

Damage, functioning 

Integrity, damage 

Out-of-date, damage, legibility 

Leaks, damage 

Rainwater accumulation/removal 
cracks, damage 

Proper functioning 

Leaking/damaged containers 

Dying vegetation or other 
evidence of leachate migration 

Evidence of liquid accumulation 

Leaks, deterioration 

Cy: A. Drypolcher, HSE-8, MS K490 



TABLE 6-3 (continued) 

IISPECTION RECORD FORM 
FACILITY SAFETY INSPECTION 

CHEMICAL WASTE OPERATION 
TA-54, Area l 

Inspected by: __________ _ 

Type: ___ _ 

May 1, 1985 
Amended: September 18, 1985 

Date'------

TO BE CIJtPLETED BY THE lOTH OF THE MONTH I I 

It en Inspected for Condition Action/Date 

SCBA's good condition 
cylinders full 

Electrical Generator functioning 

Protective Clothing ca.plete, clean 
good condition 

Floors in storage 
building cracks, spalling 

Spill EquiPMent (absorbent, ca.plete 
shovel, oversize dru.s) 

Portable PUIIpS clogging, corrosion 
frayed wires 

Cy: A. Orypolcher, HSE-8, MS K490 
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TABLE 6-3 (continued) 

INSPECTION RECORD FORM 
QUARTERLY/YEARLY SAFETY INSPECTION 

CHEMICAL WASTE OPERATIONS 
TA-54, Area l 

May 1, 1985 
Amended: September 17, 1985 

Inspected by ________ _ Date Type ---------- ------
Type: ___________ __ Time: -----

Item Inspected for Condition Action/Date 

QUAl< I tKL Y - to De completed every quarter 

Fire Extinquisher - Trailer Expiration date 

Empty Drum Stack Order, corrosion, leaks 

Cover Integrity Concrete cracking, subsidence 
animal intrusion 

Shaft and Pit Markers Missing, damage 

Weeds cutting 

YEARLY 

Trailer integrity, damages 

Overhead Power Line and 
Poles sagging, pole damage 

light and Pole functioning, damage 

Dumpster damage 

Treatment Tanks excessive corrosion 

Cy: A. Orypolcher, HSE-8, MS K490 
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TABLE 6-4 

QUARTERLY VEHICLE INSPECTION FORM 

INSPECTED BY: DATE: 

VEHICLE NUMBER 

ITEMS TO INSPECT 

1. Brakes, foot 

2. Brakes, parking 

3. Wipers 

4. Washer 

5. Mirrors 

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 Lights 

20. Windshield 

21. Housekeeping 

22. Engine 
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TABLE 6-4 (continued) 
QUARTERLY VEHICLE INSPECTION FORM 

INSPECTED BY: DATE: 

VEHICLE NUMBER 

ITEMS TO INSPECT 

!Additional Requirements for Explosives 
Modified Truck 

23. Tie-down Straps 

24. Wheel Chocks 

25. Fire Extinguishers 

26. Spark Arresters 

!Additional Requirements for Vacuum 
Pump Truck 

27. Hose, Visual Inspection 

28. Tank, Visual Ins_E_ection 

Comments: 
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TABLE 6-5 

ZIA EQUIPMENT INSPECTION SCHEDULE FOR HEAVY EQUIPMENT 

Date ----

EQUIPMENT DESCRIPTION: 

CHECK: 

MOTOR OIL 

COOLANT 

FUEL 

TIRES 

LIGHTS 

OK NO METER HOURS 

START 

TURN SIGNALS 

BACK-UP ALARM 

CUTTING EDGE, TEETH 

INTERIOR CLEAN 

OTHER: 

EQUIPMENT PERFORMANCE: OK TROUBLES 

----
FINISH ----

IF TROUBLES WITH EQUIPMENT, EXPLAIN (IN YOUR OPINION WHAT IS WRONG): 

TURN THIS FORM IH TO YOUR FOREMAH AT THE Elm OF YOUR SHIFT. 
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TABLE 6-6 
FIRE PROTECTION EQUIPMENT AT LOS ALAMOS HAZARDOUS WASTE FACILITIES 

Pull Box 

TA-50 X 
Batch 

Treatment 
System 

TA-50 X 
Waste 

Incinerator 

TA-54, 
Area L 

Alarms 

Automatic 
Thermal 

X 

X 

Automatic 
Smoke 

X 

Automatic 
Thermal 

Sprinkler 
System 

X 

X 

Halon 
Exting. 
System 

X 

Fire 
Hydrants 

X 

X 

X 

Fire 
Exting. 

X 

X 

X 
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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 located in Appendix T. 

7.1 INTRODUCTION 

The Los Alamos National Laboratory and the resident communities of Los Alamos 
and White Rock are located in north central New Mexico on the Pajarito 
Plateau, situated west of the Rio Grande on the eastern slopes of the Jemez 
Mountains. The Laboratory site covers about 111 km (27,500 acres) in and 
adjacent to Los Alamos County and includes 32 active Technical Areas (TAs) 
(Figure 2-2). 

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 advanced technology. 
In executing its research mission, the Laboratory produces hazardous wastes in 
small quantities, the nature of which varies with changes in the research 
projects conducted. The potential exists for hazardous waste generation to 
occur at virtually all of the technical areas. 

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 identifi
cation, 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. 

Activities within HSE-7 include liquid waste treatment, hazardous chemical 
waste packaging, transport, treatment, and disposal. 
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The Laboratory maintains its own response forces to handle emergencies. 
Emergency resources available to the Laboratory include the DOE Fire 
Department, the contracted services of the Mason-Hanger Protective Force 
(security), Zia Co. (maintenance), Los Alamos Medical Center, internal 
laboratory services including medical facilities, and minor external 
assistance from the Los Alamos County Police. 

7. 1.1 HAZARDOUS WASTES 

The hazardous wastes generated by the Laboratory activities can be considered 
as three general types: 

o Wastes from research and development, 
o Wastes from process operations, and 
o High explosive wastes (HE). 

In addition to the wastes noted above, various laboratory items that contain 
chemical residues or are otherwise chemically contaminated are considered 
hazardous waste. 

Table 3-1 lists the hazardous wastes currently generated at the Laboratory, 
the approximate annual generation rate, and the basis for hazardous waste 
designation. These wastes are further discussed in the following text. 

7. 1.1.1 Wastes from Basic and Applied Chemistry R&D Programs 
Primary Laboratory sites for basic and applied chemistry R&D include the 
Chemistry and Metallurgy Research Building (TA-3-29), Radiochemistry 
Laboratory (TA-48), Sigma Building (TA-3-66) and the Health Research 
Laboratory (TA-43). Typical hazardous chemical wastes consist of partly empty 
small containers of laboratory reagents, solvents, test samples and other 
laboratory wastes. Up to several hundred relatively small quantities of 
different acids, bases, organics, inorganics, reactive metals and other 
chemicals require disposal. The variability of research work prohibits 
limitation on the variety that can occur in this grouping. Conversely, 
quantities of individual chemical constituents are small. 



7. 1.1.2 Wastes from Processing Operations 
Processing wastes typically are significant volumes of material that contain a 
very limited number of contaminants. The wastes are recurring resulting from 
ongoing experiments or materials production. The composition and concen
tration of contaminants in a given process waste are generally uniform unless 
modifications to the process are made. 

o Electrochemistry Processing Wastes 
The Electrochemistry Section of the MST-6 Materials 
Technology Group, located at TA-3-66, generates plating 
solutions containing chromates and cyanides. These are 
reactive and toxic wastes. The Print Circuit Board 
Shop of the E-2 Electronic Manufacturing and Technician 
Resources Group, located at TA-3-40, generates acid/ 
base wastes heavily contaminated with copper. These 
are considered as hazardous wastes due to their 
corrosivity. 

o Isotope Separation Wastes 
The Isotope and Structural Chemistry Group, INC-4, 
generates highly concentrated nitric and sulfuric acid 
wastes. Both nitric and sulfuric acid wastes are 
hazardous due to their highly corrosive character
istics. Nitric acid is also considered hazardous 
because it can be an oxidizer depending on its 
concentration. 

o Shops Department Wastes 
The Main Shops Department, Building TA-3-39, houses 
most of the highly versatile machine shop capabilities 
at the Laboratory. Parts can be machined from almost 
any metal, alloy or other materials. The machining 
operations generate hazardous wastes including lithium 
metal and lithium hydride, both of which are reactive. 

7.1. 1.3 Explosives Wastes 
High explosives (HE) waste is generated by the Dynamics Testing {M) and Design 
Engineering (WX) Division groups in the course of processing and testing 
various HE materials. Processing includes pressing, machining and casting 
HE. Waste occurs as discrete pieces of HE, as well as chips, machine cuttings 
and powder. The chips, cuttings and powder are usually in the form of water
borne suspensions, collected in specially designed accumulating/settling sump 
tanks. Wastes also consist of materials contaminated with HE; these may 
include paper, oil, solvents, wood, etc. Chemically, the wastes consist of 
HMX, RDX (cyclonite), TNT (2,4,6 trinitrotolue'1e), PETN (pentaerythritol 
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tetranitrate), ammonium nitrate, barium nitrate, TATB (triaminotrinitrobenzene), 
nitrocellulose, tetryl, nitroguanidine and various plastic binders. Nearly 
all the HE waste substances are ignitable or reactive and barium nitrate is EP 
toxic. Residues from HE waste are generated by flashing, burning, or deton
ating HE waste at TA-14, 15, 16, 36, and 39. These residues are typically 
present in the uppermost layer of sand that covers the burn pad. The sand 
from two burn pads is considered hazardous due to its high barium content when 
barium nitrate is burned on these pads. 

7.1 .1 .4 Chemically Contaminated Equipment 
Empty drums, tanks and gas cylinders are typical contaminated items. 
Generation of this type of hazardous waste occurs throughout the Laboratory 
facilities and produces a wide variety of waste types. The hazards are the 
same as those associated with contaminating constituents. 

7.1.2 Hazardous Waste Facilities 
The safe handling, treatment, and/or storage of hazardous wastes is the 
responsibility of HSE-7. Daily operations involving hazardous wastes are 
performed by Solid Waste Operations. HE wastes are an exception, their 
treatment being the responsibility of M and WX Divisions. HSE-7 is only 
responsible for residuals from HE treatment when these residuals are 
determined to be hazardous wastes. 

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. The flow plan for hazardous wastes within the Laboratory is shown in 
Figure 2-20. 

7. 1.2.1 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 are placed on these 
pads and remotely burned using an "electric match" firing device. There are 
two facilities of this type at TA-16. A similar pad is used to flash 
contaminated equipment. 
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A second type of thermal treatment facility present at TA-16 consists of a 
large metal pan on a sand pad in which there are five secondary metal pans 
lined with fire brick. Waste HE fluids are poured into the secondary 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 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 pumped 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 explosive is ignited 
remotely with an "electric match." There are two facilities 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, which is 
a constituent of HE, prior to burning. Since the upper layer of the burn pad 
sand contains EP Toxic barium, it is drummed, stored and disposed of as a 
hazardous waste. 

7.1.2.2 TA-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 be excess, and reactive 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. Prior to all firings, nearby roads are checked and kept clear. 
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7. 1.2.3 TA-50-01 Batch Treatment System and Container Storage Area 
The Batch Treatment System is located in Building 1 at Technical Area 50 
(Figure 4-1). The system consists of a totally enclosed, vented, 500-gallon 
pressure vessel equipped with a filtering system, condenser, and vacuum 
transfer lines (Figure 4-2). Wastes treated in the Batch Treatment System 
include cyanide, chromate plating solutions, and solutions of acids, bases and 
heavy metals. 

A chemical waste storage area is located in the same room housing the Batch 
Treatment System. Storage space consists of a bermed area encompassing 16 
square feet. The area is designed to accommodate four 55-gallon waste 
drums. Wastes are stored in this area prior to treatment in the Batch 
Treatment System. Only compatible wastes are stored in this area at one 
time. A ventilated hood is provided for transferring wastes between drums. 

7. 1.2.4 TA-50-37 Chemical Waste Incinerator 
The waste incinerator is located in Building 37 at Technical Area 50 (Figure 
4-3). 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 con
ducted by Los Alamos and is currently permitted by the EPA to burn PCB
contaminated materials. Modifications to the incinerator include additions of 
liquid and solid waste feed preparation lines, a continuous ash removal sys
tem, a high-efficiency off-gas cleanup system, and backup utility systems 
(Figure 4-4). 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 contain
ment, resulting in a system that is safe for evaluating the incineration of 
hazardous chemicals and certain radioactive waste forms. The liquid waste 
blowdown goes to the radioactive waste treatment facility. Samples will be 
collected as specified in the Incinerator Trial Burn Plan. 
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7. 1.2.5 Technical Area 54 (TA-54), AreaL Facilities 

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 2-5). AreaL of TA-54 is an area of about three acres surrounded by 
an eight-foot-high chain-link and barbed-wire fence (Figure 2-5). Currently 
active waste management facilities located within this area include four waste 
treatment tanks and one waste disposal shaft as well as the transfer, pack
aging 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. The storage pad has a concrete floor having a design standard load
bearing capacity of 700 pounds per square foot. 

Hazardous waste containers generated at the various Los Alamos laboratories 
are delivered to these facilities on a routine basis. Wastes are segregated 
into compatible types and placed upon the three fiberglass grates located in 
the metal building, or within one of the six storage cells on the roofed 
concrete pad. Wastes, packaged in small containers, are placed into lab 
packs. Also, vermiculite is added to 55-gallon drums containing liquids in 
these facilities. 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. 

Treatment Tanks 

Four 1665-gallon ten-gauge steel tanks are located at Area L of TA-54. The 
tanks are lined with plastic. These tanks are used to neutralize, oxidize and 
evaporate wastes. The waste most commonly oxidized in these tanks is lithium 
hydride. Ammonium bifluoride (a "non-RCRA" waste) is the waste most commonly 
evaporated in the tanks. 



Land Disposal Facilities 

Land disposal facilities located in Area L include 34 shafts which range in 
diameter from three to eight feet. Thirty-three of the shafts have been 
capped. All of these shafts are about 60 feet deep. When in use, the shafts 
are covered with a heavy steel cap. When filled, the shafts are capped with a 
three-feet-thick concrete plug. Each shaft is used for the disposal of a 
single category of chemical wastes to assure that incompatible chemicals will 
not mix and react. 

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. 

7.2.1 Response Groups 

The emergency response groups available to the Laboratory include the DOE Fire 
Department, the contracted services of the Mason Hanger Protective Force 
(security), Zia Co. (maintenance), Los Alamos Medical Center internal labor
atory 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 ~etains a current copy of the HWF Contingency 
Plan. 

7.2.1.1 Medical Facilities 

The Laboratory maintains its own medical facility, HSE-2 Occupational 
Medicine, 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 
Library of Medicine, and via computer access to TOXLINE, CHEMLINE, and the 
Toxicity Data Bank. 
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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 
decontamination 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, provide information 
on correct handling of chemicals, and specify protective clothing and equip
ment. 

7.2.1.4 HSE-7 Waste Management 
Provides cleanup operations and proper 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 DOE Fire Department 
The DOE Fire Department provides fire protection for the Laboratory as well as 
the communities of Los Alamos and White Rock. The department includes 98 
personnel. 

The Fire Department is under direct control of the DOE and fire fighting 
personnel are DOE employees. In the case of an emergency within the 
Laboratory, the DOE Fire Department puts itself under the direction of the 
Laboratory response team. 
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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 200 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 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. 

7.2. 1.8 Zia Company 

The Zia Company provides a maintenance support force on contract to the 
Laboratory. This support force is under the Laboratory's direction in an 
emergency. Also included are 14 eight-man firefighting teams. The Zia 
Company 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 a 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 the Appendix to this document (Appendix T). 
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 can be found in Table 7-3. The equipment immediately available 
for use is located at TA-54, Area L, the TA-50 batch treatment system and 
container storage area, and the TA-50 waste incinerator. 
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In addition, Zia Company, the DOE 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: 

o Telephone communication (9-911) 

o Automatic fire alarms 

o Manual pull alarms 

o Computer interface (to warn of critical events or loss 
of confinement at selected facilities) 

o Break-in security 

o Radio communications 

The emergency CAS is located in the central control room in Building 4409 at 
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 Zia 
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 
management supervision to correct the malfunction. The maintenance CAS does 
not directly trigger an emergency response. 
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Internal communication systems at the Laboratory include: 

o Centrex telephone system 
o Medium range radio nets (30-60 miles) 
o Limited range radio nets (3-10 miles) 
o Telephone/radio paging 
o Two-way hand held radios 

Off-site communications with Federal, state, county and other agencies are 
maintained by the following: 

o Centrex telephone system 
o Private telephone lines (if Centrex fails) 
o Medium range radio nets (30-60 miles) 
o Limited range radio nets (3-10 miles) 
o Two National Warning System Stations (NAWAS) 
o Direct line to KRSN (local radio station) 

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 DOE Fire Department, 
the Mason Hanger Pro-Force, and the CAS dispatcher. For hazardous waste 
emergencies, the CAS dispatcher notifies the HSE-7 Hazardous Waste Emergency 
Coordinator (HWEC) and 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 
HWEC uses the CAS Dispatcher to contact support groups. 

7.3 NONSUDDEN RELEASES 

Nonsudden releases include those incidences which, if uncontrolled, impact the 
environment over a long period of time. Such incidences include minor leaks 
of containers, loss of integrity of secondary containment, incomplete treat
ment, and leachate migration from disposal areas. 

7.3.1 Responsibility 

Correction of nonsudden release shall be the responsibility of the HSE-7 Solid 
Wastes Operations Associate Group Leader and can be handled with normal 
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maintenance and management 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 
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 
background conditions. Perimeter stations are located within approximately 
four kilometers (2.5 miles) of the Laboratory boundary, and document condi
tions 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 radi
ation measurements and collection of air particulates, waters, soils, sedi
ments, 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. 
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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 Coordinator (HWEC) 
The HWEC 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 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 barium contaminated areas due to unplanned detonations 
shall be coordinated with the HWEC. 

The HSE-7 Group Leader or his designee is the primary HWEC. The list of the 
primary and secondary HWECs and their telephone numbers is on Table 7-5. 
Either the primary HWEC or a secondary HWEC is on call to provide coverage 24 
hours a day, 365 days per year. 

The HWEC can be reached during working hours by contacting the HSE-7 office 
(7-4301) or the CAS Dispatcher during off hours. 

The HWEC 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 use whatever response group or emergency 
equipment needed to control and contain the wastes. 

7.4.2 HWF Emergency Contingency Plan 

This section defines the guideline used to initiate the HWF Emergency 
Contingency Plan and the resulting actions taken. 
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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 HWEC 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 
o A hazardous waste or hazardous material spill cannot be 

contained with secondary containment or application of 
absorbents, 

o Precipitation threatens to move spilled material off 
site, 

o A hazardous waste or hazardous material spill causes 
the release of flammable material, creating a fire or 
explosion hazard, 

o A hazardous waste or hazardous material spill results 
in toxic fumes which threaten human health, or 

o An earthquake or other natural disaster threatens 
containment integrity. 

Explosions 
o An unplanned explosion involving hazardous wastes 

occurred (except at TA-14, 15, 16, 36, and 39), or 

o An imminent danger exists that an explosion involving 
hazardous wastes or hazardous material could occur. 

Fires 
o Any fire involving hazardous wastes or hazardous 

material (except planned burning of HE waste), or 

o 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 HWEC will be notified first. In 
the case of fire involving hazardous wastes O" hazardous materials, this is 
superceded by the Laboratory fire alarm system. A fire is reported by dialing 
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9-911, activation of automatic alarms, or activation of a fire pull box. All 
fire alarms simultaneously alert the CAS Dispatcher, the DOE 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 HWEC (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 HWEC. 

The HWEC shall proceed to the incident and assess the nature of the problem. 
On an as-needed basis, the HWEC shall contact response groups directly or 
instruct the CAS Dispatcher to contact them. Table 7-2 shows the assistance 
available from each emergency response group. The HWEC will use this list as 
criteria to determine which groups to contact in an emergency. 

Each 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 HWEC shall be notified of any incident as described 
in Section 7.4.2. 1. The HWEC 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 chemicals 
involved in the incident, and the characteristics of the hazardous waste. 

7.4.2.3 HWEC Actions 

Upon notification of an incident, the HWEC 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. 
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Upon the decision to implement the HWF Emergency Coritingency Plan, the HWEC 
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 HWEC 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 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, 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 rema1n1ng personnel of imminent or actual 
hazards using the radio and/or the PA system. 

5. 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 m1n1m1ze 
personnel exposure and expedite control; and 
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7. For the Batch Treatment Plant and Controlled Air 
Incinerator, where the emergency stops operations, the 
HWEC 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 HWEC 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 

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-
gal. drums, and dumpster 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: 

o Containment including spreading of absorbents or 
forming of temporary dikes, 

o Waste pickup and packaging in sound containers, and 

o Decontamination followed by testing to assure adequate 
clean-up. 
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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 
caustic spill kits or by the addition of absorbents such as vermiculite. 
Personnel 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 will be used to control all chemical spills except hydrofluoric 
acid spills. Vermiculite is compatible with all chemicals except fluorine and 
hydrofluoric acid. Hydrofluoric acid is only handled in very small volumes, 
in small containers, so that a spill would be limited to a very small volume 
(less than 1 gallon). 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 ceased, the resulting solution 
will be cleaned up using vermiculite. Vermiculite and calcium hydroxide are 
stored at all the TSD facilities at the Laboratory. 

Type 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 TSD 
facilities at the laboratory. For corrosives, the drums will be lined with 
polyethylene drum liners. 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 TA-54, Area L. 

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. 
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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 
contamination 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. 

If the spill occurrs 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 3-3. 

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 DOE 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 HWEC must be contacted immediately, and he will alert all 
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necessary emergency preparedness personnel. The DOE Fire Department is 
automatically alerted when the CAS is activated. The HWEC 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 HWEC is familiar with RCRA provisions, 
spill response, and emergency actions (Section 8.0) and therefore, is quali
fied to 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 preparedness organization members, but he will retain the 
responsibility to select the fire fighting methods and tactics. The HWEC 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 
Department for treatment. The HWEC must be contacted immediately upon 
activation of the CAS, and then he must alert all necessary emergency response 
personnel. The DOE Fire Department is notified automatically upon CAS acti
vation. The HWEC will remain near the disposal site, but at a safe distance, 
so he can advise the personnel responding to the explosion of the known 
hazards. 

Upon arrival at the disposal site, 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 preparedness organization members, but he 
retains the responsibility to select the fire fighting methods and tactics. 
The HWEC 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. 
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Other potential chemical exposures will necessitate evacuation if anyone 
notices any of the following conditions: 

o Irritation of the eyes, breathing passages or skin, 
o Difficulty in breathing, or 
o Nausea, light-headedness, vertigo, or blurred vision. 

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 T 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 the TA-50 batch treatment system and TA-
50 incinerator building are shown in Figures 7-4 and 7-5. The evacuation 
route for TA-50 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. 
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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 
evacuated, and additionally, will advise personnel in the rest of the facility 
of the existence of a problem in that specific area. 

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 
accounting 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: 

o Group Leader determines cause and probable extent of 
hazard. 

o Group Leader will sound the evacuation alarm or make an 
announcement on the PA system. 

o Group Leader will designate an assembly area if other 
than muster area. 

o Group Leader will notify the on-call HWEC. 
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o Personnel will shut down equipment that might 
contribute to the hazard. 

o Personnel will activate fire suppression systems. 

o Personnel will not remain in affected area except to 
assist injured personnel. 

o Personnel will report to the muster area or designated 
control point. 

o Roll call (general evacuation) or personnel accounting 
(partial evacuation). 

o 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 HWEC 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. 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 
standard operating procedures (Appendix T). 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: 

o Sh1ttdown of the waste pump discontinuing waste transfer 
or circulation, 
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o Shutdown of treatment chemical feeds, 

o Shutdown of steam to the reactor jacket, if any, 

o 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 

o 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 T). 
Three logic sequences are provided to shut down the process in a safe and 
orderly manner. 

o 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. 

o 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. 

o Scram Shutdown - initiated at the discretion of an 
operator. The chain of events are identical to the 
fast shutdo~m except that the sequence is not delayed 
when feeding solid waste. Scram buttons are located at 
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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. 

7.7 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 HWEC will: 

o Provide for treating, storing, or disposing of 
recovered 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 Area L. 
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. 

o 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. 

o Ensure that emergency equipment is cleaned and fit for 
its intended use before operations are resumed. 
Equipment will be visually inspected and sampled to 
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. 
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Damage assessment and recovery shall be performed within the reporting and 
investigative requirements of DOE Order 5484.1 (Appendix T). The HWEC 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, the Zia Company, and other 
on-site talent will also be utilized to estimate cleanup costs and operational 
impact. The HWEC 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 HWEC 
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 
Administrator and to the New Mexico Environmental Improvement Division (EID). 

The report shall include the following data: 

o Name, address, and phone number of owner or operator 

o Name, address and phone number of the facility 

o Date, time, and type of incident (e.g. fire, explosion, 
spill) 

o Name of material involved 
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o Quantity of material involved 

o Extent of injuries (if any) 

o Assessment of actual or potential hazards to human 
health or the environment 

o 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: 

o The HWF permit is revised 

o There is significant change in the design or operation 
of the HWF (i.e., waste quantities handled, handling 
techniques, or final disposition) 

o The list of emergency coordinators changes 

o The list of emergency equipment significantly changes 

o Operating experience, drills, or technical review 
demonstrates the plan is inappropriate 

o Actual implementation of the plan demonstrates 
inadequacies 

The Contingency Plan shall have a cover sheet (Appendix T) 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 
or Area Designation 

TA-14, 15, 16, 
36, and 39 

TA-50-01 

TA-50-37 

TA-54 Area L 

TABLE 7-1 
SUMMARY OF HAZARDOUS WASTE FACILITIES 

LOS ALAMOS NATIONAL LABORATORIES 

Wastes Handled 

HE 

Electrochemistry wastes 
Isotope separation wastes 

Combustible liquids and 
solids, including chlori
nated and fluorinated 
hydrocarbons, and carcin
ogenic materials 

Shops department wastes 
Wastes from Basic and 
Applied Chemistry R&D 
programs 

Activity Description 

Thermal treatment facilities used 
to burn waste high explosives and 
high explosives contaminated 
material 

Chemical batch treatment by neutrali
zation, metal precipitation, and 
cyanide destruction. Includes assoc
iated waste container storage area 

Waste incineration with flue gas 
treatment 

Wastes are segregated and stored 
prior to treatment, incineration, 
recycle, shipment offsite, or 
disposed at Area L 



TABLE 7-2 
HAZARDOUS WASTE EMERGENCY RESPONSE GROUPS 

Emergency 
Laboratory Controlled Response Group Telephone 

HSE-2 Occupational Medicine 667-7878 

HSE-3 Safety 

HSE-5 Industrial Hygiene 

HSE-7 Waste Management 

HSE-8 Environmental Surveillance 

HSE-9 Health and Environmental 
Chemistry 

DOE Fire Department 

Mason & Hanger Protective Force 
(Pro Force) 

(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 

Zia Company 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. 



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, receiving tanks, and storage area 
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. 



TABLE 7-3 
(Continued) 

EMERGENCY EQUIPMENT AT THE TA-50 WASTE INCINERATOR 

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 

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 



Communication Equipment: 

TABLE 7-3 
(Continued) 

Telephones throughout building with building-wide paging system 
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. 
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. 



I; 

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) 



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 

ZIA COMPANY (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, Melroe, 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) 

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) 

1 
64 



ZIA COMPANY (667-6196) 

Equipment 

B. Special Equipment (cent) 

TABLE 7-3 
(Continued) 

23. Mobile transceivers (2-way, fire network) 
24. Handsets (2-way) 
25. Pageboys (1-way) 
26. Welders, mounted on trailers and trucks 
27. Fire tools (hand) 

C. Supplies 
1. Food 

Box lunches 

D. Other 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 

Manpower 

A. Fire Bosses 
1. Crew bosses 
2. Straw bosses 

B. Service Bosses 
1 . Transportation boss 

c. Specialists 
1. Cat bosses 
2. Bulldozer operators 
3. Clerks 
4. Dispatchers 
5. Mechanics 
6. Power saw operators 
7. Radio and telephone operators 
8. Truck drivers 
9. Tool sharpener 

Number 

7 
8 

235 
32 

150 
(approx) 

150 

60 
50 

4 

3 
12 

2 
14 
10 
3 

17 
8 

10 
13 
4 
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ZIA COMPANY (667-6196) 

Manpower (cant) 

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) 

Number 

10 
13 
4 

14 
crews 
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TABLE 7-3 
(Continued) 

EMERGENCY EQUIPMENT AT THE DOE 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 



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 ~bulance 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 
Multitraurna 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 



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 

Failure of containment 

Failure of containment 

Toxic material migra
tion from disposal 
shafts 

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 

Vadose zone monitoring 

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 EID 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 

Develop in agreement with the NM EID a 
detection monitoring program and cor
rective action program in compliance 
with 40 CFR 264.99 and 264.100 



Primary Coordinator 

Ray Garde, HSE-7 Group 
Leader 

Secondary Coordinators 

1. Lud Emelity, HSE-7 
Deputy Group Leader 

2. J. L. Warren, HSE-7 
Associate Group 
Leader 

3. Jerry Buchholz 
Associate Group 
Leader 

4. Lee Borduin 
Associate Group 
Leader 

5. Karen Balo 
Section Leader 

6. W. M. Sanders 
Section Leader 

7. R. A. Koenig 
Staff Member 

8. B. R. Myers 
Staff Member 

TABLE 7-5 
HAZARDOUS WASTE EMERGENCY COORDINATORS 

(To be notified in succession) 

Laboratory 
Telephone 

7-7920/4301 

7-5839/4301 

7-5398 

7-4301 

7-7391 

7-6095 

7-4301 

7-7391 

7-6095 

Telephone 

753-7737 

662-7993 

662-9639 

672-3647 

455-2882 

672-1369 

672-1931 

662-2458 

672-9509 

Home Address 

2560 Aeby Lane, Espanola, NM 

388 El Conejo, 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 

971 Alamo Road, Los Alamos, NM 

83 Mimbres, White Rock, NM 



TABLE 7-5 
(Continued) 

Laboratory 
Secondary Coordinators Telephone Telephone Home Address 

9. D. G. Vance 7-4301 None at Rt. 14, Box 750, Santa Fe, NM 
Staff Member present 

10. M. D. Salazar 7-6095 753-4423 Rt. 2, Box 124, Espanola, NM 
Staff Member 

11. N. W. Weeks 7-6094 662-5366 2176 37th, Los Alamos, NM 
Tech. Supervisor 

12. W. D. Moss 7-6094 662-5124 2932 Woodland, Los Alamos, NM 
Fac. Equip. Oper. 

13. D. L. Volz 7-6094 662-3287 2146-C 43rd St., Los Alamos, NM Fac. Equip. Oper. 

14. D. F. Salazar 7-6904 852-2456 P.O. Box 922, San Juan Pueblo, NM Fac. Equip. Oper. 

15. L. D. Williams 7-6904 753-5782 P.O. Box 3754, Fairview, NM Fac. Equip. Oper. 

16. L. L. Hupke 7-7316 753-6984 P.O. Box 905, Los Alamos, NM 
PCB Disposal Coord. 

17. C. L. Gilley 7-7391 662-4051 2173 B. 36th St., Los Alamos, NM 
Matr. Tech. 

18. R. J. Payne 7-4301 672-9744 128 Aragon, Los Alamos, NM 
Fac. Oper. 



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 

Incinerator/Equipment 

Pumps, valves, pipes 

Tank by-pass 

Emergency waste feed 
cutoff system 

Tank hi-level alarm 

Monitored For 

Functioning 

Leaks 

Leaks 

Functioning 

Functioning 
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Reason for Evacuation 

Fire 

Explosion 

Loss of Ventilation 

Loss of Electric 
Power 

Extensive Contami
nation 

Airborne Contamina
tion 

Escape or Release 
of Toxic or Hazard
ous Gas or Fumes 

Bomb Threat 

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 

Group Leader, Alter
nate, Senior Staff 
Member, Lead Engineer, 
or Senior Technician 

Same as above 

Same as above or 
HSE-1 Representa
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 
Force Representative, 
R&D Section Leader, 
Alternative, Senior 
Staff Member or Lead 
Engineer 

Reentry Conditions 

Following survey by the Chief 
Fire Officer, HSE-1 and/or 
HSE-5, and R&D Supervision 

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 
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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 206.8.6). 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). The Environmental Surveillance Group 
is responsible for RCRA compliance. Personnel in the Occupational Medicine 
(HSE-2), Safety Group (HSE-3), Industrial Hygiene Group (HSE-5), and Environ
mental 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 U. 

8.2 TRAINING CONTENT, FREQUENCY, AND TECHNIQUES 
Past training was conducted by a training contractor, J. T. Baker Chemical 
Company. 

A new training program is being instituted at the Laboratory. It will include 
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 
of the facility. Records of former employees are kept for at least three 
years from the date the employee last worked at the facility. 

8-1 



I I 

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 B compliance. 

The training coordinator will work with the group leaders of HSE-2, 3, 5, 7, 
and 8, WX, and M Divisions 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. Three versions of a course are offered 
(intensive, limited, overview) so that the program can be molded to fit each 
employee's needs. 

An outline of the Los Alamos National Laboratory Training Program can be found 
in Appendix V. Table 8-1 shows the employees who will participate in each of 
these courses and the level of the course they will be required to take. 

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. As shown in Table 8-1, 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 V. 
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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 
external training program are shown in Table 8-1. 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. Wayne Hansen. As Associate 
Division Leader for the Health, Safety, and Environment Division at Los Alamos 
National Laboratory, Dr. Hansen is knowledgeable about hazardous waste 
management facilities and practices and emergency procedures. Dr. Hansen's 
resume can be found in Appendix V. 

8.2.5 Relevance of Training to Job Position 
Dr. Wayne Hansen, 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 U. 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. Table 8-1 shows how training is 
applicable to job position. In Appendix U, duties for each job description 
are matched to a Los Alamos training course to demonstrate that training is 
adequate for all postions. 

8.3 EMERGENCY RESPONSE TRAINING 
The outside professionals (Zia Company and the Protective Force) assist the 
Hazardous Waste Emergency Coordinator (HWEC) (Table 7-6) 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). Zia Co. 
personnel are also trained in personal safety. At all times during an 
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emergency, these contractors are under the direct supervision 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, contructing dikes). 

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 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 (Table 8-1), division and group 
leaders and 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 (see Table 8-1). Emergency response personnel (HSE-
2, 3, 5, and 8, the DOE Fire Department, Laboratory Emergency Coordinators, 
and Area Spill 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) 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 
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handling personnel and emergency response personnel are required to 
participate will ensure a coordinated response to hazardous waste emergencies. 

8.4 IMPLEMENTATION OF TRAINING PROGRAM 
The Los Alamos National Laboratory introductory training program (Table 8-1) 
is offered at 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/SCBA 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)). This plan 
identifies 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. 

Hazardous waste treatment, storage, and disposal facilities at the Los Alamos 
National Laboratory consist of container storage, chemical treatment, 
controlled air incineration, thermal treatment, and landfill disposal. The 
functions of the individual hazardous waste facilities are outlined in Table 
9-1. 

9.1.1 Closure Performance Standard 
, The closure plans have been designed to meet the following performance 

standards: 

o Protect human health and the environment 

o Prevent the escape of hazardous waste, hazardous waste 
constituents, leachate, contaminated rainfall, or waste 
decomposition products to the ground or surface waters 
or atmosphere 

o Minimize future maintenance 

9.1.2 Partial and Final Closure 
The Laboratory's hazardous waste facilities are to be closed in the year 
2100. All hazardous wastes will be recycled, treated, and/or disposed of 
prior to closure. 

Partial closure of TA-54, Area L land disposal shafts has been performed as 
each shaft was filled to capacity (see Section 9.4.1.3). Additionally, 
partial closure of treatment facilities may occur to accommodate upgrading of 
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facilities to handle new wastes or to use new technology. If such modifica
tion of waste management is anticipated, a permit modification will be sought 
prior to implementation. 

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 Groundwater Monitoring 
Los Alamos National Laboratory has applied for a ground water monitoring 
waiver (see Appendix N) in accordance with the provisions of 40 CFR 264.90 
(b)(4) (NMHWMR 206.D.1.a[2]). Groundwater monitoring is only applicable to 
the landfill operations at Area L. The waiver request is based on the 
determination that average annual precipitation is equaled or exceeded by 
runoff and evapotranspiration resulting in negative percolation rates. Past 
free liquids disposed of at this site are of inadequate volume to threaten the 
first aquifer 290 meters (950 feet) below Area L. Therefore, groundwater 
monitoring at the disposal sites is only as described in Appendix N. Vadose 
zone monitoring at Area L is to be performed as described in Appendix 0. 

9.1.5 Personal 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 Indust~ial Hygiene Group (HSE-5) survey a site 
prior to personnel entry and specify protective clothing and respiratory 
protection equipment. Contaminated protective clothing and protection 
equipment shall be treated as hazardous and either decontaminated or disposed 
of on-site or off-site by a permitted commercial disposal firm in compliance 
with appropriate regulations (40 CFR 260 et seq. and NMHWMR-2). 

9. 1.6 Certification of Closure 

When final closure of a facility has been performed, a certificate, attested 
to by a registered professional engineer and signed by the appropriate 
Departznent of Energy official in accordance with 40 CFR 264.115 (NMHWMR 
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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. 

9.1.7 Post-Closure Care Office 

The following is the office to which contact may be made concerning the 
facility during the post-closure care period. 

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 assure 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. 

9.1.8 Security 

Low-level radioactive wastes have been handled and buried at TA-54. 
TA-54 will therefore 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. 

9.1.9 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]) shall be performed. 
Land plats for Los Alamos facilities will be provided to the local land 
authority indicating that the lands have been used for hazardous waste 
management activities. However, the past use of the site precludes any 
circumstances under which the deed for disposal areas will be transferred to 
the public domain. The land will remain federally owned in the care of the 
DOE or other authorized federal agency. 
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9.1.10 Individual Closure and Post-Closure Plans 

Details of the closure and post-closure plans for individual Los Alamos 
hazardous wastes facilities are included in the following sections. 

9.2 CLOSURE PLAN FOR THERMAL TREATMENT FACILITIES 

9.2. 1 Technical Areas 14, 15, 36, and 39 Thermal Treatment Facilities 
High explosives (HE) detonation sites are located at Los Alamos 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. 

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. 
Detonations 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 con
taminated. 

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 
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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 instru
mentation 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 Meenie 
Site and is located west-southwest of Control Building 8 (Figure 9-3). The 
site is a flat area covered with sand. To the south of the detonation site is 
an instrument chamber. 

In addition to the HE wastes associated with explosives studies, reactive 
wastes and other regulated wastes have been detonated or included in HE deto
nations. 

TA-36 Meenie Site is located in a small canyon. 

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). 
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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, RDX (cyclonite), TNT (2,4,6-trinitrotoluene), PETN (pentaerythritol 
tetranitrate), ammonium nitrate, barium nitrate, TATB (triaminotrinitro
benzene), nitrocellulose, tetryl, nitroguanidine, and various plastic binders. 

The detonation site at TA 36-Meenie has been used to detonate other regulated 
wastes that represented handling or storage risks. The wastes so detonated 
are listed in Table 9-2 and were small volumes, usually residual laboratory 
chemicals in small packages or leaking gas cylinders. 

9.2.1.7 TA-14, 15, 36 and 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 significant contamination is found at the 
outside grid samples, the limits of the grid will be expanded to determine the 
outside parameter of contamination. The contaminated soil is then 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. 
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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 of 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 
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. Back
ground soil samples will be a composite of four cores with the same orienta
tion 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. 
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Soil and sediment 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 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 are not present. 

Analysis is not conducted for HE constituents because these are a regulated 
waste based on reactivity and detonation or burning renders them nonreac
tive. Furthermore, none of the HE materials used at this site are 40 CFR 261, 
Appendix VIII constituents. Analysis and Quality Assurance/Quality Control 
will follow methods defined in Test Methods for Evaluating Solid Wastes, USEPA 
SW-846, most current edition (SW-846). 

The closure regulation HWMR 206.C.2.e requires that all facility equipment and 
structures must have been properly disposed of or decontaminated by removing 
all hazardous waste and residues. The closure regulation specific to thermal 
treatment (HWMR 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 regulation HWMR 
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 HWMR 201.A.2.c.(3), 
which states that solid waste described in HWMR 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 HWMR 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 HWMR 201.a.2.C.(3), the residue would not be a regulated waste 
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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 which 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 detona
tion sites include the mesa's surface and, in some cases, a canyon floor. 
Developing background constituent concentrations levels which 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 HWMR 
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 
background 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. 
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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 
Laboratory 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 
has been used for major detonations, the grid is expanded to cover an exten
sive 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 intersection 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 
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than 3000 feet from the detonation site. The samples will be analyzed for the 
constituents given in Table 9-5, which include the regulated waste 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. 

Four background samples (north, east, south and west) at a distance greater 
than 3000 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 these are no 
contaminated areas, no further action will be taken at the site except that 
the burn cage at TA-14 well be removed and hauled to Area L for storage and 
ultimate landfill disposal on-site, or shipment off-site to a permitted 
disposal 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 disposal. The sand pad at TA-15 will be tested for 
contamination is 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 
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other potentially contaminates 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 ultimate landfill disposal, or shipped off-site to a permitted disposal 
site. 

Large contaminated soil volumes will dictate the use of sealed and covered 
dump trucks. The Laboratory, therefore, reserves the option of shipping the 
contaminated soil for off-site disposal, because Area L is not equipped to 
handle large volumes. 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 disposal 
site. 

Personnel involved in sampling and 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. 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 are disposed 
of at Area L. The equipment will be decontaminated by washing with detergent 
and water at TA-16-400. No testing for decontamination of equipment will be 
conducted because the regulated substances present are not acutely toxic and 
washing with detergent is adequate for safe handling. 

9-12 



I', 

The Laboratory recognizes that should extensive contamination have occurred, 
the closure plan presented here may be impractical. Should the detonation 
site analytical survey prove this to be true, the Laboratory will provide the 
survey data 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 [HWMR 206.C.2.c(2)]. 

9.2.1.9 Decontamination Verification 

Decontamination of the site will be demonstrated by additional sampling. 
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 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 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. All four sites will be closed together 
but will by necessity be at different stages of closure. The time required 
for individual 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 is available to allow 
contracting for decontamination. The analytical survey for the four sites 
will take a cumulative 570 days and is limited by sample analysis. 
Decontamination will also be staggered. Decontamination followed by 
decontamination verification will take a cumulative 1010 days for four 
sites. Total closure time is 1580 days, or 4.3 years. 

There is no time 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 has 
been received and treated, and further acceptance of waste will cease. 
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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. 
Depending 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. 

Because of the extensive sampling survey required and the projected 
decontamination time, approval of a closure time greater than 180 days [HWMR 
206.C.3.d.(2)] is requested per [HWMR 206.C.2.d(2)(b)(1)]. 

9.2.1.12 Post-Closure Care 

Post-Closure care plans are not required for thermal treatment facilities. 

9.2.1.13 Closure Certification for TA-14, 15, 36, and 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 with a cyclone fence. 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 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-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. 
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 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." There 
are two facilities of this type at Los Alamos, 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 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 burn. The maximum waste in treatment at one time is 340 kg (750 
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lbs). Residual barium contaminated sand may be stored in drums on the site. 
The maximum volume of sand stored is two cubic meters (550 gal). 

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 included HMX, 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. 

The pan burning pad handles waste oils and solvents that are considered 
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 
concentration of barium in the residual varies with the concentration of 
barium nitrate in the waste. 

9.2.2.3 TA-16 Closure Procedure 
For each pad, 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 decontamina
tion will be verified by additional sampling and analysis. 

SAND PAD SAMPLING AND ANALYSIS SURVEY 
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 
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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 pans, 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 
materials have splashed out of the pan and caused contamination. Composite 
soil 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 disposal. 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, 
additional 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. 
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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 Appendix VIII constituents. Analysis, Quality Assurance, and Quality 
Control will follow methods defined in SW 846. 

9.2.2.4 TA 16 Decontamination 

Sand from the burn pads, liquid burn pans, and the filters will be manually 
shoveled into drums and transported to Area L for disposal. The pads, pans, 
and equipment will be scraped, swept, or brushed clean, the resulting residue 
picked up and placed in drums for disposal at 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 landfilled. 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 an 
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 shovel and containerized for disposal 
at Area L. The remaining pans will be scraped, swept, and/or brushed to 
remove residuals. The residuals will be placed in drums for transport to Area 
L. The pans will then be washed internally with the warm Liquinox or Alconox 
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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 disposal at Area L. 
Residues will be removed by scraping, wiping, and/or brushing, and the 

residues placed in drums for disposal at Area L. The internal walls of the 
filter vessels will be washed with warm Liquinox or Alconox solution in 
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. 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 con 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 small 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 and ultimate landfill disposal. 

Large contaminated soil volumes will dictate the use of sealed and covered 

dump trucks. The Laboratory reserves the option of shipping the contaminated 
soil for off-site for disposal because Area L is not equipped to handle large 
volumes. 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 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 
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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 
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 at Area L. 

The Laboratory recognizes that should extensive contamination have occurred, 
the closure plan presented here may be impractical. Should the site 
analytical survey prove this to be true, the Laboratory will provide, 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 [HWMR 
206.C.2.c.(2)]. 

9.2.2.5 Decontamination Verification 

Decontamination of the site soil will be demonstrated by additional 
sampling. 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 washed surface, a minimum of two samples of the clean Liquinox of 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 
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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 

The year of closure is 2100. All pads and equipment at TA-16 will be closed 
at the same time. Closure activities will observe the schedule given 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 
wastes. 

Contracts for analytical work and soil removal are expected to exceed 
$100,000. 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. 
Depending 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. 

Because of the extensive sampling survey required and the projected decontami
nation time, approval of a closure time greater than 180 days [HWMR 
206.C.2.d(d)] is requested per [HWMR 206.C.2.d(2)(b)(1)]. 

9.2.2.7 Closure Certification for TA-16 
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. 
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9.2.2.8 Post-Closure for TA-16 
Post-closure plans are not required for thermal treatment 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 
transfer 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 curbed to contain the contents of the process 
equipment should a leak occur. 

A chemical waste storage area is located in the same room housing the Batch 
Treatment System. Storage space consists of a bermed area encompassing 16 
square feet. The area is designed to accommodate four 55-gallon waste 
drums. Wastes are stored in this area before treatment in the Batch Treatment 
System. Only compatible wastes are stored in this area at one time. Although 
waste residence time in this area is generally only 30 to 60 days, the 
Laboratory may store waste in this area in excess of 90 days to provide for 
operational flexibility. 

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 that is 
covered with a ventilation hood. Small quantities of waste are repackaged 
within this area, when necessary. 

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 is estimated at three cubic meters (800 
gal.) 
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9.3.1.2 Description of Waste Handled 

Three waste streams comprise the bulk of the waste treated in the Batch 
Treatment System, although the system is flexible enough to allow treatment of 
other wastes that may be generated through new Laboratory projects. These 
streams area an acid/base waste that contains copper, chromate plating waste, 
and waste cyanide plating solutions. Treatment includes 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 an industrial sewer, which flows to the 
wastewater treatment plant at TA-50-1. The effluent from the wastewater 
treatment plant is discharged under an NPDES permit. Metal sludges recovered 
in the filters are taken to Area L for storage and disposal. 

9.3.1.3 Closure Procedures and Decontamination 

Within the chemical treatment room in TA-50 is a curbed area for storage. The 
area is designed to accommodate four drums of liquid waste requiring treatment 
before disposal. The treatment facility in TA-50 consists of versatile wet 
chemical processing equipment capable of neutralizing acids and base, 
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 discharged to 
the industrial wastewater sewer. 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 constituents to a level allowable for discharge. 
Following wash-down, the system filter cartridges will be replaced with new 
cartridges. The used cartridges will be placed in drums and transferred to 
Area L for disposal. 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 evaporation tanks at Area L. 
Although this fluid might be safely discharged to the industrial sewer, it 
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will be handled at the Area L evaporation tanks to avoid any disruptive 
effects Liquinox and Alconox might have on the treatment plant. If analysis 
of the solution indicates contamination, additional washings will be conducted 
until decontamination; The filter cartridges will be removed, placed in 
drums, and disposed at Area L. 

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 
transported 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 disposal at Area L. Liquids from washing 
and rinsing will be placed in drums and transported to Area L for 
evaporation. Cleaned equipment will be removed from the building and handled 
as a nonregulated 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 AreaL will be 
placed in drums and landfilled at Area L. The only regulated constituents 
credibly expected in these residues are metal. 

Personnel involved in disassembly and handling of equipment will wear 
protective equipment to include as minimum protection: acid/solvent-resistant 
coveralls, head protection, neoprene-coated gloves, and boots. Wrists and 
ankles are to be taped to protect against upward and inward splash. As a 
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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 
handling 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, and the 
water discharged to the industrial waste water sewer. Mops and rags used for 
clean-up will be placed in drums for disposal at Area L. 

9.3. 1.4 Decontamination Verification 
Before the first wash down, 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. 

"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. 
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The constituents listed in Table 9-8 include regulated constituents normally 
treated in the plant, and additional metals which 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 is 2100. Closure 
will observe the schedule given in Table 9-9. 

The contracts for equipment disassembly is expected to exceed $100,000. 
Laboratory policy requires that the work be put out for bid; 90 days are 
required to solicit and process the bids. 

Because of the time required for equipment disassembly, approval of a closure 
time greater than 180 days [HWMR 206.C.2.d.(2)] is requested per [HWMR 
206.C.2.d.(2)(b)(1)]. 

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 
Director of the NMEID. One copy shall be maintained at the DOE office and one 
copy maintained by the HSE-8 Regulatory Compliance Section. 

9.3.1.7 Post-Closure 

Post-closure plans are not required for container storage facilities or 
treatment facilities. 

9.3.2 Chemical Waste Incinerator 

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 
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continuing incinerator study and demonstration program being conducted 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 continuous 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. 

9.3.2.1 Estimate of Maximum Waste in Storage 
The maximum inventory of hazardous wastes at the TA-50 waste incinerator is 
estimated at ten cubic meters (2640 gallons). 

9.3.2.2 Closure Plan 

All remaining wastes will be incinerated before shutting down the incin
erator. If for some reason it is not possible to incinerate all the waste on 
site, it will be sent to a designated treatment and disposal facility. Once 
all the waste inventory has been properly disposed of, the facility will be 
decontaminated as follows: First, the entire incineration system 
(incinerator, 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 and 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 appropri
ate 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 upon closure is not 
possible at this time since the equipment may be contaminated with transuranic 
(TRU) and low-level radioactive wastes. Decommissioning will follow 
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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 wastes and disposed of in accordance with DOE radioactive waste 
management guidelines. 

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 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. 

9.3.2.3 Post-Closure 

Post-closure plans are not required for incineration facilities. 

9.4 CLOSURE, PARTIAL CLOSURE AND POST-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 facility, 
land disposal shafts, and liquid treatment tanks (see Figure 9-10). 

The treatment, storage, and disposal facilities consist of a single-story 
metal building encompassing 196 square feet and a roofed concrete storage pad 
encompassing 1,595 square feet. 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 Lhe six storage cells on the roofed concrete pad. 
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Wastes in small containers are put into lab-packs. Wastes suitable for 
recycling are consolidated into drums, and any damaged or leaking drums are 
repackaged into larger drums in this area. 

Four 1,665-gallon, 10-gauge steel tanks are located at AreaL. They are lined 
with plastic 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. 

As of August 1985, land disposal facilities at Area L include 34 shafts that 
range in diameter from 3 to 8 ft. Thirty-three of these shafts have been 
capped, all of which are approximately 60 ft deep. When in use, the shafts 
are covered with a heavy steel cap; when filled, they are closed using a 3 ft 
thick concrete plug (Figure 9-11). Each shaft is used for the disposal of a 
single category of waste, which is accumulated on site and packaged into 
55-gallon drums. 

9.4.1.1 Estimate of Maximum Waste in Storage and Treatment 
The maximum amount of waste in storage or treatment at Area L is 17,650 gal
lons at the transfer, packaging, and storage area, and 5,700 gallons in the 
treatment tanks. 

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 landfilled. 

9.4.1.3 Partial Closure 

Because 33 of the 34 existing shafts have been capped, partial closure has 
occurred at Area L. Closing of individual shafts occurs as they are filled, 
and the dates of shaft closings are in Figure 9-10. These shafts were filled 
to three feet below the lowest edge of the shaft rim with waste, and the void 
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spaces around the waste filled with crushed tuff as the wastes were placed in 
the shaft. The remaining three feet of the shaft were filled with noncontami
nated concrete. The top of the concrete cap is slightly rounded, extending 
0.5 feet above the land surface and overlapping the edge of the shaft two to 
six inches. A brass identification marker is placed in the center of the cap 
during the final pour. 

In the past, a small surface impoundment was operated within Area L to evap
orate nonregulated waste. Because no verification exists that regulated waste 
had not been put in the pit, analysis of the pit residue and soil cores 
extending below the pit was required under a NMEID Compliance Order/Schedule 
dated May 7, 1985. Should this analysis determine the presence of hazardous 
constituents, the impoundment will be closed as a regulated site, constituting 
partial closure. The results of the analytical work for the impoundment will 
be complete in December 1986. 

The remaining shaft will be closed when filled as compatible wastes are 
generated. There is no anticipated date for closure of this shaft before 
final closure of Area L. 

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 permitted landfill in the existing land disposal 
facility or by shipment to an off-site permitted disposal site, followed by 
closure of the on-site land disposal facility. Before decontamination, all 
wastes in storage in either the roofed storage pad or the metal building will 
either be treated or disposed of on-site or 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 Incinerator) 
at TA-50-37. Any wastes compatible with permitted treatment at the TA-50-1 
Batch Treatment Plant or the Area L treatment tanks will be so treated. The 
remaining wastes will be disposed of on-site at the disposal facility that is 
permitted at the time or transported off-site to a permitted disposal facility. 
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Following removal or treatment of the wastes on-site at the start of closure, 
the two storage facilities 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 residual in the 
tanks and the tank liners will be removed, placed in drums, and either land
filled at a permitted on-site facility or transported off-site to a permitted 
disposal facility. 

The tanks will then be decontaminated by washing and the decontaminated tanks 
handled as a nonregulated waste. 

Finally, the remaining open shafts will be closed by capping with concrete. 
Additional concrete will be added to previous caps to extend the overlap of 
the shaft cover to prevent surface drainage from undercutting the cap. The 
existing topography of the site will be preserved and the disturbed area will 
be revegetated. 

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 
will be handled with hand trucks or forklifts. Trucks of adequate size will 
be used to move containerized wastes to off-site treatment 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 HWMR 203. The 
waste transporter will have an EPA identification number in accordance with 
HWMR 205.8. 

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 
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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 a 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 chan
neled 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 decontam
ination. 

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 the existing land 
disposal facility or placed in drums for transport to an off-site disposal 
facility. 

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 free of significant 
concentrations of regulated constituents, as described in Section 9.4.3, the 
water will be removed with a vacuum truck and transported to an industrial 
sewer which drains to the water treatment plant at TA-50-1. If the water 
contains significant concentrations of hazardous constituents, one of the 
treatment tanks will be double lined with sheet polyethylene plastic and the 
water pumped into the tank for evaporation. Wash-down of the tanks and pad 
will be repeated until the wash water is free of significant contamination. 
The plastic liner and residue from the final evaporation will be removed and 
handled as per the previous tank residue. 
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9.4.2.4 Soil Decontamination 

Soil sampling, which will be conducted to determine if hazardous wastes have 

been tracked outside of contaminant 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 9-12, and 
also at the bermed concrete pad beneath the treatment tanks, as shown in 
Figure 9-13. Composite soil samples will be taken at each edge of the asphalt 
apron around the metal building. Each composite shall be made up of three 

cores taken six inches off the asphalt edge and equally spaced to cover the 
edge. A composite soil sample will be taken for each of the two groupings of 
disposal shafts, each composite consisting of four samples taken at the four 
corners of the shaft lines. 

If contamination is found in these samples, the limits of the sampling area 

will be expanded by establishing a sampling grid to determine the outside 
parameter of the contamination. Sampling will be continued at the sampler's 

discretion to determine the extent of contamination. 

Four background soil samples will be taken on the outside of the fenced 
boundary at Area L. They will be taken on top of the mesa, preferably on in 

each of four different directions. The exact sites for these samples will be 
field selected based on similar topographic and geologic characteristics and 

the lack of possible interference of other operating Laboratory sites. 

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 the sampling. If the sample survey indicates that there are no 
contaminated soil areas, no further soil decontamination action will be taken 
at the site. Should the soil be contaminated, it will be disposed of in the 

land disposal facility on-site or placed in drums to be transported off-site 
for disposal at a permitted facility. 
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9.4.2.5 Personnel Protection 

Personnel washing down 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 and placed in 
drums for disposal on or off-site at a permitted disposal site for regulated 
wastes. 

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 equip
ment. The wash water will be allowed to evaporate and the plastic and residue 
will be packed in drums for disposal as a regulated waste. 

9.4.2.7 Shaft Closure 
Following the decontamination of pads and equipment and removal of contami
nated soil, any open shaft will be closed by filling the empty volume of the 
shaft with crushed tuff up to three feet from the lowest edge of the rim. The 
top three feet will be capped with uncontaminated concrete. The top of the 
concrete cap will be rounded and extend at least 0.5 foot above the land 
surface and overlap the edge of the shaft by six inches. 

Following capping of the final shaft, a trench will be dug around each shaft 
at the site. The trench will be a minimum of 1.5 feet from the edge of the 
shaft. Additional concrete will be added to extend each cap out to fill the 
trench. The concrete added shall be sloped to prevent pending of water on the 
cap. 

9.4.2.8 Site Drainage 

The areas around the shafts will maintain the current slopes, as shown in 
Figure 2-4. Disturbed areas will be lightly mulched with pea gravel and 
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planted with turf-forming grasses and bunch grasses to prevent wind and sheet 
wash erosion. The grass will be fertilized and ir~igated with sprays through 
two growing seasons. 

Site drainage controls described in Section 6.5.2 will be maintained through 
closure and post-closure. 

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 all but a handful of 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 regu
lated constituent showing a significant increase over background concentra
tion. 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 path
ways. 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. 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. 

9.4.5.4 Closure Schedule 

The year of closure is 2110. Closure activities will observe the schedule 
given in Table 9-11. 

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 [HWMR 
206.C.2.d(2)] is requested per [HWMR 206.C.2.d.(2)(b)(1)]. 

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 
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 main
tained by the HSE-8 Regulatory Compliance Section. 
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9.4.6 Post-Closure 

Post-closure activities include the following items: 

1. Within 90 days after closure is complete, the EPA, NMEID, DOE and the 
County of Los Alamos shall be furnished with a survey plat indicating the 
location and dimensions of the closed pits and shafts. The plat shall be 
prepared and certified by a professional land surveyor. It will be filed 
with Los Alamos County and shall include a note, prominently displayed, 
which states the owner's or operator's obligation to restrict disturbance 
of the site in accordance with 40 CFR 264. 117(c) [NMHWMR 206.D.2.g(3)]. 
In addition, the EPA, NMEID, DOE and County of Los Alamos shall be pro
vided the records of type, location and quantities of wastes stored. 
Information for waste stored before the promulgation of hazardous waste 
regulations shall be estimated based on available records. 

2. The property deed shall be noted or documented to comply with the require
ments of 40 CFR 264.120 (NMHWMR 206.D.2.j). 

3. The site shall be inspected semi-annually or more frequently as determined 
necessary, checking: 

(a) the cover system for integrity, settlement and erosion 

(b) the site drainage system for any blockages or evidence of poor 
function 

(c) the integrity of the fence, gate and lock 

(d) the conditions of surveyed benchmarks 

4. Repairs shall be made to any of the items mentioned in activity No.3, 
should the inspection reveal conditions requiring further attention for 
the proper function of the closure system. 

5. Post-closure care activities shall be performed for 30 years as required 
by 40 CFR 264. 117(a)(1) [NMHWMR 206.D.2.g(1)(a)]. 

6. Records shall be kept of inspections, repairs, sampling and analytical 
results for the duration of post-closure care activities. 

9.4.6.1 Post-Closure Groundwater Monitoring 
For the groundwater monitoring program, samples will be obtained from six 
observation wells, three in Canada del Buey and three in Pajarito Canyon, 
installed in response to the NMEID Compliance Order/Schedule dated May 7, 
1984. Sampling and analysis will be performed starting on November 30, 1985, 
and repeated quarterly for the first year. The sampling methodology and moni
toring for the groundwater monitoring program are contained in the USEPA SW-
846 re·1isions and will be used by LANL in their program. The applicable 
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section numbers can be found in Table 9-12. The samples will be analyzed for 
the parameters outlined in HWMR 206.C. 1.c(2). For each of the indicator para
meters in 206.C.1.c(2)(c), at least four replicate measurements will be 

obtained for each sample. The initial background arithmetic mean and variance 
must be determined by pooling the replicate measurements for the respective 

parameter concentrations or values in samples obtained from upgradient wells 
during the first year. 

9.4.6.2 Post-Closure Care Office 

Copies of records of inspections, repairs, sampling and analytical results for 
the duration of post-closure care activities are to be kept at the DOE Los 
Alamos Operations office, HSE-8 Regulatory Compliance office, and the TA-54 
Operations office. The name, address and phone number of the person and/or 

office to contact about the facility during the post-closure care period is: 

Harold Valencia 
Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Los Alamos, New Mexico 
Phone: (505) 667-5288 

9.5 SAMPLING AND ANALYTICAL PROCEDURES 

The following sections define procedures and methods for sampling, analysis 

and documentation applicable to closure and post-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 and/or determine the residue level on the 
soil. Adequate preparation ensures that proper sampling is accomplished. A 
checklist of items required for field sampling is given in Table 9-13. 

Surface soil samples will be collected with a trowel or scoop. To sample 
below 3 in. (8 ern), samples will be collected with a Veihmeyer soil sampler 

(Figure 9-14). 
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9.5. 1.1 Cleaning and Storage of Sampler 
It is important to clean 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 compat
ible with the! waste. Sampling will be conducted in 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 

o Take small, equal portions of sample from the surface 
or near the surface of the material to be sampled. 

o Combine the samples in a glass container. 

o 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 

o Assemble the sampler by screwing in the tip and drive 
head on the sampling tube. 

o Insert the tapered handle (drive guide) of the drive 
hammer through the ~rive head. 

o Place the sampler in a perpendicular position on the 
soil to be sampled. 
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o 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. 

o Record the length of the tube that penetrated the 
ground. 

o Remove the drive hammer onto the drive head. In this 
position, the hammer serves as a handle for the 
sampler. 

o Rotate the sampler at least two revolutions to shear 
off the sample at the bottom. 

o Lower the sampler handle (hammer) until it just clears 
the two ear-like protrusions on the drive head and 
rotate about 90 degrees. 

o 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. 

o 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. 

o Store the core sample in a 1,000 or 2,000 ml (1 qt or 
1/2 gal) sample container. 

o 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 

The Coliwasa sampler will be used to sample water solutions before washing the 
area for background parameters and to sample the wash water used after clean
ing equipment. Its simple design makes it easy to use and allows the rapid 
collection of samples, which minimizes chances of exposure of the sample 
collector to potential hazards from the waste. The recommended model of the 
Coliwasa is shown in Figure 9-15, the main parts consisting of the sampling 
tube, the closure-locking mechanism and the closure system. 
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9.5.2. 1 Cleaning and Storage 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 
Coliwasa 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 will cause cross-contamination of samples. Lack of contami
nation 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 

o Assemble the glass Coliwasa sampler. 

o Make sure that the Coliwasa sampler is clean. 

o Check to make sure the sampler is functioning prop
erly. Adjust the locking mechanism, if necessary, to 
make sure the neoprene rubber stopper provides a tight 
closure. 

o Wear necessary protective clothing and gear and observe 
required sampling precautions. 

o 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. 

o 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. 

o 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. 
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o Slowly withdraw the sampler from the container with one 
hand while wiping the sampler tube with a disposable 
cloth with the other hand. 

o 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. 

o 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. 

o 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 accom
panied 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 con
tainer. The seal and sample tag must be completed with a waterproof pen. An 
example of a sample seal is shown in Figure 9-16. 

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 9-17. 

The chain-of-custody form is necessary to trace sample possession from the 
time of collection and must accompany every sample. This record becomes espe
cially important when the sample is to be introduced as evidence in a court 
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litigation. This is a two-page record with the original accompanying shipment 
and the "copy" retained by the Laboratory. A.n exarriple of this form is shown 
in Figure 9-18. 

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) 

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 condi
tions, past 24-hour precipitation, etc.) 

k. Field measurements, if any (pH, flammability, explo
sivity, 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. 
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The sample shipment and chain-of-custody record is accompanied by a sample 
analysis request sheet (Figure 9-19). 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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TABLE 9-1 
SUMMARY OF HAZARDOUS WASTE FACILITIES 

AT LOS ALAMOS NATIONAL LABORATORY 

Facility Treatment Storage Disposal 

TA-14 Thermal none none 

TA-15 Thermal none none 

TA-16 Thermal none none 

TA-36 Thermal none none 

TA-39 Thermal none none 

TA-50 Batch Chemical container none 
Incineration 

TA-54 Solidification container landfill 
Neutralization 

Oxidation 
Evaporation 



If 

Hazardous 
Waste 
Code 

P006 

P009 

P022 

P031 

P033 
P048 

P0 54 

P0 56 

P063 

P064 

P065 

P069 

P071 

P073 

P076 

P077 

P081 

P096 

P107 

P112 

P122 

U006 

U008 

U020 

U023 

U033 

U042 

TABLE 9-2 

REGULATED WASTES DETONATED AT TA 36 MEENIE 

Aluminum Phosphide 
Ammonium Picrate 

Carbon Disulfide 
Cyanogen 

Cyanogen chloride 
2, 4,-Dinitrophenol 

Ethylenimine 

Fluorine 

Hydrogen Cyanide 

Name 

Isocyanic Acid (nethyl isocyanate) 

Mercury Fulminate 

2-Methil Actonitrile 

Methyl Parathion 

Nickel Carbonyl 

Nitric Oxide 

P-Ni troaniline 

Nitroglycerine 

Phosphine 

Strontium Sulfide 

Tetranitromethane 

Zinc Phosphide (10%) 

Acetyl Chloride 

Acrylic Acid 

Benzenesulfonyl Chloride 

Benzene 

Carbonyl Oxyfluoride 

2 Chloroethyl Vinyl Ether 

Hazard 

R 

R,T 

R 

R 



Hazardous 
Waste 
Code 

U044 

U045 

U075 

U092 

U096 

U108 

U112 

U113 

U115 

U117 

U118 

U113 

U134 

U135 

U171 

U205 

U213 

U217 

U234 

TABLE 9-2 
REGULATED WASTES DETONATED AT TA 36 HEENIE 

(Continued) 

Name 

Chloroform 
Chloromethane 

Dichlorodifluoromethane 

Dimethylamide 
alpha, alpha Dimethylbenzylhydro-peroxide 
1,4-Dioxane 
Ethyl Acetate 

Ethyl Acrylate 
Ethlene Oxide 

Ethyl Ether 
Ethylmethacrylate 

Hydrazine 
Hydrogen Fluoride 

Hydrogen Sulfide 

Nitropropane 

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 
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TABLE 9-3 
ANALYTICAL PARAMETERS AND METHODS FOR 

TA 14, TA 15, TA 16 AND TA 39 

EPA Hazardous 
Waste Number 

0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 

Organic Scan 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Nickel 

GC/MS for volatiles 
GC/MS for semivolatiles 

Other 

Cyanide 
Nitrates 

EP Toxic 
Regulated 

Concentrations 

5. 0 mgll 
100.00 

1.0 
5.0 
5.0 
0.2 
1. 0 
5.0 

EPA 
Analytictl 

Method 

6010 
6010 
6010 
6010 
6010 
7470 or 7ij71 
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. 



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. u.s. 

Soil Soil 
5.4 3.3 
38 36 
560 500 

0.6 0.6 
8 7 

21 14 
20,000 15,000 
16 13 
390 290 

51 36 
22 32 
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 from "Geochemistry of Some Rocks, Soils, Plant, and Vegetables in 
the C·lnterminous 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 

0004 Arsenic 
0005 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/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 
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. 



TABLE 9-6 
CLOSURE SCHEDULE FOR TA-14, TA-15, TA~36, AND TA-39 

THERMAL TREATMENT FACILITIES 

Activity 

Contract for sampling and/or analytical 
services 

Conduct the first sampling survey 
Analyze the first samples 

Determine contaminated areas 
Conduct the second sampling survey 
Analyze the second samples 
Determine contaminated areas 
Contract for decontamination, if necessary 
Remove soil, if necessary 
Decontaminate equipment 
Weather delay contingency 
Conduct verification samples 
Analyze samples 

Total 

Maximum Time 
Required 

90 days 

30 days 

60 days 

20 days 

30 days 

60 days 

20 days 

90 days 

180 days 

7 days 

90 days 

20 days 

30 days 

727 days 
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TABLE 9-7 
CLOSURE SCHEDULE FOR TA-16 

Activity 

Contract for sampling and/or analytical 

services 

Conduct first soil sampling survey 

Analyze first soil samples 

Determine area of contamination 

Conduct second soil sampling survey 

Analyze second samples 

Determine areas of contamination 

Contract for decontamination, if necessary 

Decontaminate pads and equipment, if necessary 

Soil removal, if necessary 

Weather delay contingency 

Conduct verificaiton samples 

Analyze samples 

Total 

Maximum Time 
Required 

90 days 

30 days 

60 days 

20 days 

30 days 

60 days 

20 days 

90 days 

30 days 

180 days 

90 days 

30 days 

60 days 

790 days 



TABLE 9-8 
ANALYTICAL PARAMETERS AND METHODS FOR 50-1 

EPA Hazardous 
Waste Number 

D004 
D005 
D006 
D007 
D008 
D009 
D010 
D011 

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/l 
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 
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 

Maximum Time 
Activity Required 

Treatment of final wastes 30 days 
Internal wash down 14 days 
External wash down 7 days 
Contract for disassembly 90 days 
Disassemble equipment 180 days 
Floor wash down 30 days 

Final Cleanup 14 days 

Total 365 days 



TABLE 9-10 

ANALYTICAL PARAMETERS AND METHODS FOR 
TA 54 - AREA L 

EPA Hazardous 
Waste Number 

0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 

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 mg/1 
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 

SCHEDULE FOR CLOSURE OF TA-54, AREA L FACILITIES 

Activity 

Contract for sampling and/or analytical services 

Treat or remove final wastes from transfer 
packaging and storage areas 

Decontaminate waste packaging, transfer and 
storage areas 

Evaporate waste water from treatment tanks 

Dispose of tanks and residue 

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 

Remove soil 

Weather delay contingency 

Conduct verification samples 

Analyze samples 

Close shafts 

Establish ground cover 

TOTAL 

Maximum Time 
Required 

90 days 

90 days 

30 days 

180 days 

180 days 

30 days 

60 days 

30 days 

60 days 

90 days 

90 days 

90 days 

30 days 

60 days 

20 days 

760 days 

1890 days 
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Sampling Methodology 

TABLE 9-12 

GROUNDWATER 

SAMPLING METHODOLOGY AND MONITORING 
FROM SW-846 

Groundwater Sampling 

Monitoring 

Groundwater 

Second Edition 
Section No. 

1.4 

1. 4. 6 

3.0 

3. 1 
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Quantity 

6 

12 

4 

TABLE 9-13 
CHECKLIST OF SUGGESTED ITEMS FOR FIELD SAMPLING 

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 

Use 

To keep sample records 

To clean sampling 
equipment 

To store waste papers, 
rags, etc. 

To store sample con
tainers 

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 

Stationery stores 

McMaster-Carr Co. 
P.O. Box 4355 
Chicago, IL 

MSA 
400 Penn Center Blvd. 
Pittsburgh, PA 
15235 
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23-CONTROL BUILDING 
26-PULLBOX 
31-FILTER BOX 
A -SEDIMENT SAMPLE LOCATION 

FIGURE 9-1 TA 14 WASTE FIRING SITE 
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l .. 150' SQ • l ., 

184-PHERMEX CHAMBER 
185-POWER CONTROL BUILDING 
186-DETECTION CHAMBER 
18&-FIRING POINT SUBSTATION 
A -SEDIMENT SAMPLE LOCATION 

FIGURE 9-2 TA 15 FIRING SITE 
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150' SQ. 

75' sa. 

8-CONTROL BUILDING 
A-SEDIMENT SAMPLE LOCATION 

FIGURE 9-3 TA 36-MEENIE FIRING SITE 



75' SQ. 6-~ING CHAMBER #1 
A-SEDIMENT SAMPLE LOCATION 

FIGURE 9-4 TA 39-6 FIRING SITE 
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7-FFUNG CHAMBER #2 
67-F~f.IG CHAMBER 
A-SEDIMENT SAMPU'4G LOCATION 

FIGURE 9-5 TA 39-57 FIRING SITE 
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SAiCH 
TREATMENT 

FACit.ITIES 

PARKING AREA 

TA-S0-1 

PARKING 

AREA 
D 

FIGURE 9-9 BATCH TREATMENT FACILITIES BLDG. TA 50-1 
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FIGURE 9-11 TYPICAL SHAFT SECTION AREA L 
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STANDARD POINT 

• A. ORNE HAMMER 

CONSTRICTED POINT 

BULGE POINT 

B. HEAD 

n 
D 

SPECIAL POINT 

POINT TYPES 

C. TUBE 

B D. POINT PULLER JACK & GRP 

FIGURE 9-14 VEIHMEYER SOIL SAMPLER 



STOPPER--

..;; 2.86 em (1-1/8•) 

e:-- II sf T-HANDLE ---f.]- ...j-- 17.8 em (7"1 

=t- LOCKING BLOCK--illJ--t-+ 10.16 em (4•) 

-.. 0 
U) -E 
() 

"' II) -

Lor. PIPE, PVC, TRANSLUCENT, 
4.13 em ( 1-5/8•) 1.0., 
4.26 em (1-7/8•) 0.0. 

STOPPER ROD, PVC, 
0.95 em (3/8•) 0.0. 

STOPPER, NEOPRENE, +9.TAPEREO. 
0.95 em (3/8•) PVC LOCK NUT & WASHER 

SAMPLING POSITION CLOSE POSITION 

FIGURE 9-15 COMPOSITE LIQUID WASTE SAMPLER (COLIWASA) 



Collected by 

FIGURE 9-16 

EXAMPLE OF SAMPLE SEAL 

OFFICIAL SAMPLE SEAL 

~~--~~-----Collector's Sample No. ______ __ 
(Signature) 

Date Collected ______________ Time Collected ______________ __ 

Place Collected --------------------------------------------
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\ 
FIGURE 9-17 

EXAMPLE OF SAMPLE. LABEL 

OFFICIAL SAMPLE LABEL 

Collector ___________________ Collector's Sample No. ________ _ 

Place. of Collection ______________________________________ __ 

Date Sampled _______________ Time Sampled. __________________ __ 

Field Information -------------------------------------------
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FIGURE 9-18 
CHAIN OF CUSTORY RECORD 

Hazardous Materials 
Collector's Sample No. 

Location of Sampling: Producer 
-Disposal Site 

Other: 

Hauler 

-------------------------
Company's Name ________________ Telephone ( ) _________ _ 

Address 
----~--~~--~------~--------------~------------~--number street city state zip 

Collector's Name ____ ~--~---------Telephone ( ___ ) __________ _ 
signature 

Date Sampled ___________________ Time Sampled ____________ hours 

Type of Process Producing Waste ------------------------------
Waste Type Code _____ Other __________________________________ __ 

Field Information --------------------------------------------

Sample Allocation: 

l. 
name of organization 

2. 
name of organization 

3. 
name of organ~zation 

Chain of Possession: 

l. 
signature title ~nclusive dates 

2. 
signature title ~nclusive dates 

3. 
signature title inclusive dates 
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FIGURE 9-19 
HAZARDOUS MATERIALS SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 
Collector _________________ oate 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 andjor Storage __________________________ ___ 

PART II: LABORATORY SECTION 

Received by --~------~--Title Date Sample Allocat1on: 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. 

Robert N. Thorn 
Acting Director 
Los Alamos National Laboratory 
Operator 

Date Signed 

Harold E. Valencia Date Signed 
Area Manager, Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
Owner 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION VI 

1201 ELM STREET 

CALLAS, TEXAS 75270 

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 Environ~ental 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 Permit 
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 11 A11 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. 



II 

A-2 

-2-

If you have any questions concerning this letter, please contact Jack Paul 
at 214/767-9400 or ~rite Environmental Protection Agency, Mail Code 6E-P, 
1201 Elm Street, Dallas, Texas 75270. 

Sincerely yours, 

~"m~~ 
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 infonnation shown. below is based solely on the information that the owner 

and operator of this·facility submitted in Part A of the Hazardous Waste Pennit 

Application. This is not a detennination by EPA that this facility is an 

. environmentally acceptable facility 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 the owner or operator of the facility 

and therefore the person(sJ wl"o 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 Design Caeacitl: Amount Unit of Measure 

080 100. Acre-feet 

083 4,000. Gallons 

T04 15,008. 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 Numbers: 

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 P106 P107 Pll3 Pll5 P120 

P121 Pl22 UOOl U002 U003 U004 U009 UOll U012 U013 UOJ4 

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 U07? U075 U077 U080 

U081 U088 U092 U095 Ul08 Ull2 UllS Ul17 Ul22 U123 Ul27 
~ 

U131 Ul34 Ul35 Ul38 Ul44 Ul45 Ul47 UlSl Ul54 Ul56 U159 

Ul60 Ul61 Ul66 Ul67 Ul68 Ul70 Ul88 Ul89 Ul90 Ul91' Ul94 

U196 Ul97 U204 U207 U209 U210 U211 U213 U216 U217 U218 

U219 U220 U226 U228 U229 U231 U239 0006 0007 0009 DOlO 

0012 K044 POlS POlS ~ PlOS UOlO U022 U043 U045 U093 
\ 

U102 U157 U201 U223 ~ 
. ~D'3"D 
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REGION VI 

INTERFIRST TWO BUILDING. 1201 EL.M STREET • 
. . CALLAS. TEXAS 7~270 

•···· 

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 permit applicatfon 
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 permit 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 information. (For more details on confidentiality, see 40 CFR 
Part 2.) Should you decide to withdraw your Part A permit 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, 

Q.U ... IC'~~ I 
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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NMEID NOTICE OF JOINT EPA/EID PART B CALL-IN 
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£NVV\O,MENT 
•• I__._, 

April 23, 1984· 

Mr. Harold Valencia 
Area Manager 

C-1 

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 

ot~rf~lt~~~~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 Authorjzation of the New Mexico program (January, 1985), EPA will transfer your permit applk:ation (at w:hatever point of progress) to EID for final processing. 

EPA and EID 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 WiU of EPA at (214) 767-3451 or Peter H. Pache of EID at (505) 984-0020, Ext. 340. 

k-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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UNITEC STATES ENVIRONMENTAL. PRO'T'ECTION AGENCY 
"EOION VI 

August 1. 1984 

lN'Tf;AFIRST TWQ BUII .. 'CINO, tZOI EL.M STREET 
OAL.t..AS, TEXAS 78270 

Mr. Harold Valencia 
Department of Energy 
Albuquerque Operat1ons 
Los Alamos Area Office 
Los Alamos. New Mex1co 87544 

Dear Mr. Valencia: 

Recent developments regarding the Environmental Protect1on Agency 
(EPA)/Department of Energy (DOE) Memorandum of Understanding (MOU) 
have comp11cated the situat1on between EPA Region VI and the ca11-in 
of Los Alamos Nat1ona1 Scientific Laboratory 1s (LANSL) Resource 
Recovery and Conservation Act (RCRA) Part B permit dppl1cation. The 
radioact1ve-m1xed hazardous wastes, as def1ned 1n the MOU. are subject 
to regulat1on under RCRA and were to be 1nc1uded 1n the subm1s11on of 
a Ha.zardous Waste Compliance Plan. EPA Headquarters has i nd1cated 
that DOE agreed to 1nc1ude these wastes fn the RCRA Part B permit 
application. As you know. EPA Region VI called·1n LANSL•s Part Bon 
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 acreeable to both EPA and DOE. Such as: which rad1oact1ve-mfxed 
hazardous wastes are subject to regulat1on under RCRA, ana autnor1zed 
state part1cipat1on 1n the penm1tt1ng of these wastes. W1th the 
1nc1usfon of these wastes 1n the Part B, security clearances for EPA 
and State off1c1a1s will be essenti~l to complete the rev1ew of the 
Part B. 

Secur1ty clearances require at least s1x {6) months to process, as a 
resu1t, those recently app11ed for by EPA and State off1c1als will 
not be granted by September. Add1t1ona11y, it does not appear that 
EPA ~nd DOE will resolve the stated problems in a t1meframe whfch 
allows LANSL to subm1t a. complete Part B on September 1. 1984. 
Therefore, Region VI feels it 1s mutually benef1c1a1 to extend the 
due date for LANSL's Part B permit app11cat1on to Mdy l, 1985. 
This extens1on should grant DOE and EPA adequate t1me to come to an 
agreement and provide sufficient t1me to LANSL to submit a complete 
Part B. 

Th1s letter, also, constitutes a formal request for your Part B permit 
app11cat1on for those rad1oactive-m1~ea hazardous wastes designated by 
EPA and DOE to be subJect to regulation under the Resource Conservat1on 

08107 14:19 7304324 #02 
················ .................................................................................................................................................................................................. . 
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ana Recovery Act. This request 1s being made by EPA. as agreed upon 
by DOE, under the authority of 40 CFR 270.10(e)(4). If any of your 
information w111 be subm1tted under a clafm of conffdent1a11ty or fs 
considered class1f1ed. please 1nc1uda this fact 1n the cover letter 
and separate out the class1f1ed and/or conf1dent1a1 information. 

P1ease prov1de one (1) _original and three (3) copies of your RCRA 
Part B permit app11cat1on to the Environmental Protection Agency 
Region VI office no later than May 1, 1985. 

Any questions regardtng this request or the Part B requfrements should 
be directed to Ms. Jamie Wright at FTS 729~2614. We w111 be happy 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 Env1ronmental Improvement D1v1s1on 

Steven Asher, Director ~' 
New Mexico Env1ronmental Improvement D1v1s1on 
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DEPARTMENT OF THE ARMY 
ALBUQUERQUE DISTRICT. CORPS OF ENGINEERS 

P. 0. BOX 1580 
ALBUQUERQUE. NEW MEXICO 87103-1550 

November 20, 1984 

Engineering and Planning Division 
Planning Branch 

Mr. M. L. McCorkle 
Mail Stop: E518 
Los·Alamos National Laboratory 
Los Alamos, New Mexico 87545 

Dear Mr. McCorkle: 

In response to your letter of October 15, 1984 (HSE8-84-913) 
to Mr. Boyd Lare. I am providing the following four flood plain 
evaluations: 

a. TA-54, area L ~s not ~n a 100-year flood plain. 

b. TA-54, area G is not in a 100-year flood plain except 
for the "burial pits. 11 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 ~ata are needed to accurately evaluate the flood plain at pad 
388. There is a two-foot diameter culvert unaer the access road 
and adjacent to the northern edge of the pad. This culvert 4S 
subject to clogging by debris during intense thunderstonns 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 inforntation is based upon a September 
5, 1984 site visit made by Mr. Boyd Lare and Hr. Thomas Ryan of my 
staff ,and on topographic information provided by Los Alamos 
Nation3l Laboratory from Lab. Job No. 5682 Plan/Topo Sheet No.s 2, 
5, and 16. 

If you should need further evalua~ion 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 ser1es 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. 

Range in porosity 
(percent by volume) 

Nonwelded tuff 40 to 60 

Moderately welded tuff 30 to 55 
Welded tuff 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 in 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 (nonwelded 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 

F-4 

1.79 (probably with pumice inclusion) 

1.81 

1.83 

Resistance to Crushing 
(kg/m2 ) 

2.4 X lOS 

3.7 X lOS 

3.9 X lOS 

3.4 X lOS 

4.8 X lOS 

s .6 X lOS 

Rock inclusions of pumice, rhyolite, and latite are found in 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 S em 1n length and 2 em 1n 
diameter. The pumice 1s soft and friable. Pumice fragment inclusion 1n 
a small sample of the tuff 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/S of rupture strength 
of the material. 

Moderately 

Moderately 

Sandstone 

Limestone 

Marble 

Granite 

Rock Type 

welded tuff 

welded tuff 

(1. 73 g/cm3) 

(1.82 g/cm3) 

Bearing Ca~acity 
(kg/m ) 

3.4 X lOS 

8.4 X lOS 

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 

Phenoc ry's t s 

Sanidine 

Quartz 

Magnetite 

Pyroxene 

F-6 

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 (Fe2o3) 
Ferrous oxide (FeO) 
Magnesium oxide (MgO) 
Calcium oxide (CaO) 
Sodium oxide (Na2o) 
Potassium oxide (K20) 
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-.07 
.00-.98 

<.OS 
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VII. Joints 

Joints and joint systems are prominent 1n 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 m1nor 

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 m1nor 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 is 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 SO 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 nat~ral distribution of moisture in 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 Ln 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 Ln 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 ot 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 s1ze 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 

1B 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 

Buey 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 in 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 1n 
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) 

Hydrologic Characteristics of an Ash-Flow Tuff at 
Frijoles Mesa 

Specific 
Porosity yield 
(percent) (percent) 

Specific 
retention 
(percent) 

Hydrologic 
Conductivity 

(m/day) 

Pore Size 
distribution 
(percent of 
porosity) 

vert. horiz. >.01 mm <.01 mm 
17.9 54 35 

14.3 50 34 

14.3 54 38 

12.2 51 34 

8.8 49 28 

6.7 41 24 

6.1 47 27 

5.8 42 23 

3.6 38 18 

0.3 51 33 

0.3 49 24 

19 10.082 

16 0.12 

16 0.25 

17 0.16 

21 0.041 

17 0.004 

20 0.082 

19 0.041 

20 0.037 

18 0.041 

25 0.037 

0.12 

0.21 

0.16 

0.082 

0.082 

0.033 

0.041 

0.082 

39 

26 

20 

20 

15 

17 

20 

61 

74 

80 

80 

85 

83 

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

lng varies from 0.9 to 1.2 m below the soil zone at Mesita del Buey 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 here 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. Movement in the 
pumiceous 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 pum1ceous 
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 in 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 ts returned to the 
atmosphere by evapotranspiration. During this experiment, the amount of 
water added to the soil was equivalent to 50 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 
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TR.A.n'IC ENGINEERING DEPAR'l'MENT 
OF LOS ALAMOS COUNTY 

Vehicular traffic count movements at the intersection of the White Rock Wve. Eveni~~ 

Indicate North 
by arrow 

Date of Survey:.· 4/13/83 
Taken for 1 hours 
from: 4:30 to 5:30 pm 
Day of Week Wednesdav 
Weather: Cloudy 
Road surface: drY 
Survey taken b-y-:--~-------

Holcomb & Haas 
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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 co 8: 00 
Day of Week -~M..;.o_n_da ... y'------
Weather: C1ear 
Road surface: __ __;d;:.;.r ... y ___ _ 
Survey taken by: 

Holcomb & Haas 



TRAFFIC ENGINEERING DEPARTMENT 
OF LOS ALAMOS COUNTY 

Vehiculctr traffic cnunt movements at the intersec-tion of the White Rock ~· 

Indicate North 
by arrow 

Date of Survey: 5/6/83 
Taken for 1 --~h~o-u_r_s ____ _ 
from: 4:30 to' 5:30 pm 
Day of Week Fr1day 
Weather: Clear 

--~~~----------Road surface: ___,d._r ... y ____ __ 
Survey taken by: 

Holcomb & Haas 
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APPENDIX G 
REPRESENTATIVE WASTE INVENTORY AND ANALYSES 



EPA Hazardous 
Waste Number 

POOl 

P002 

P003 

P004 

POOS 

P006 

P007 

P008 

P009 

POlO 

POll 

P012 

P013 

P014 

POlS 

P016 

POll 

P018 

P020 

P021 

P022 

P023 

P024 

P026 

P027 

P028 

P029 

POJO 

P031 

P033 

P034 

P036 

P037 

P038 

P039 

P040 

P041 

P042 

P043 

P044 

P045 

P046 

P047 

P048 

P049 

P0 50 

P051 

P0 54 

P0 56 

P0 57 

P0 58 

P0 59 

P060 

G-1 

APPENDIX G 

REPRESENTATIVE WASTE INVENTORY AND ANALYSES 

Estimated Annual Quan
tity of Waste (lb) 

250( 4) 

250( 4) 

250( 4) 

250( 4) 

250( 4) 

250( 4) 

250( 4) 

250( 4) 

250( 4) 

2so< 4 ) 

2so< 4) 

250( 4 ) 

2so< 4) 

250< 4 ) 

6000 
250( 4 ) 

250( 4) 

250( 4 ) 

250( 4) 

250( 4 ) 

250( 4) 

2so< 4) 

2so< 4) 

250( 4 ) 

2so< 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 ) 

250( 4 ) 

250( 4) 

25o< 4> 
250< 4> 
250( 4) 

250( 4) 

Process/Disposal 
Codes (1) 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, T04, D80 

so 1, D80 

SOl, D80 

SOl, T04, 080 

SO 1, DBO 

SOl, 080 

SOl, 080 

SOl, TO!, 080 

SOl, 080 

SOl, D80 

SOl, D80 

SOl, 080 

SOl, 080 

SOl, 080 

SO 1, TO I, 080 

SO 1, T04, D80 

SOl, 080 

SO I, D80 

SO I, D80 

SOl, 080 

SO I, 080 

SOl, TO!, 080 

SOl, TOl, D80 

SOl, T04, 080 

SOl, T04, 080 

SOl, 080 

SO I, 080 

SOl, 080 

SO I, 080 

SOl, 080 

SOl, 080 

SOl, D80 

SO I, 080 

SOl, D80 

SOl, 080 

SOl, 080 

SO I, 080 

SOl, 080 

SO I, T04, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, T04, 080 

SOl, TOl, T04, 080 

SO I, 080 

SOl, 080 

SOl, 080 

SOl, 080 

Waste Type for 
Segregation (2) 

0 

0 

0 

0 

0 

R 

0 

0 

R 

M 

M 

M 

M 

0 

M 

0 

0 

0 

0 

M 

0 

0 

0 

0 

0 

0 

M 

M 

M 

M 

0 

0 

0 

0 

0 

0 

0 

0 

A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

Waste Materials (3) 

Warfarin (H) 

1-Acetyl-2-thiourea (H) 

Acrolein (H) 

Aldrin (H) 

Allyl alcohol (H) 

Aluminum phosphide (H) 

Musdmol (H) 

4-Aminopyridine (H) 

Ammonium picrate (R) 

Arsenic acid (H) 

Arsenic pentoxide (H) 

Arsenic trioxide (H) 

Barium cyanide (H) 

Benzenethiol (H) 

Beryllium dust (H) 

Bis(chloromethyl) ether (H) 

Bromoacetone (H) 

Brucine (H) 

Oinoseb (H) 

Calcium cyanide (H) 

Carbon bisulfide (H) 

Chloroacetaldehyde (H) 

p-Chloroaniline (H) 

1-(o-Chlorophenyl) thiourea (H) 

3-Chloropropionitrile (H) 

Chloromethylbenzene (H) 

Copper cyanide (H) 

Cyanide salts (H) 

Cyanogen (H) 

Cyanogen chloride (H) 

2-Cyclohexyl-4,6-dinitrophenol (H) 

Oichlorophenylarsine (H) 

Dieldrin (H) 

Oiethylarsine (H) 

Oisulfoton (H) 

Thionazin (H) 

Paraoxon (H) 

Epinephrine (H) 

Isoflurophate (H) 

Oimethoate (H) 

Thiofanox (H) 

Phentermine (H) 

Oinitrocresol (H) 

2,4-0initrophenol (H) 

2,4-0ithiobiuret (H) 

Endosulfan (H) 

Endrin (H) 

Ethylenimine (H) 

Fluorine (H) 

Fluoroacetamide (H) 

Fluoroacetic acid, sodium salt (H) 

Heptachlor (H) 

Hexachlorohexahydro-exo, (H) 
exo-dimethanonaphthalene 



EPA Hazardous 
Waste Number 

P062 

P063 

P064 

P065 

P066 

P067 

P068 

P069 

P070 

P071 

P072 

P073 

P074 

P075 

P076 

P077 

P078 

P081 

P082 

P084 

P085 

P087 

P088 

P089 

P092 

P093 

P094 

P095 

P096 

P097 

P098 

P099 

PIOI 

Pl02 

PI OJ 

PI04 

PI OS 

Pl06 

Pl07 

Pl08 

Pl09 

PliO 

Pill 

Pll2 

PIIJ 

Pll4 

Pll5 

Pll6 

Pll8 

Pll9 

Pl20 

Pl21 

Pl22 

Pl23 

G-2 

REPRESENTATIVE WASTE INVENTORY AND ANALYSES (Continued) 

Estimated Annual Quan
tity of Waste (lb) 

250( 4) 

250( 4) 

250( 4) 

25o< 4> 

25o< 4> 
25o< 4> 
250( 4) 

25o<4 ) 

250( 4 ) 

250( 4 ) 

250( 4) 

250( 4 ) 

250( 4) 

250( 4) 

250( 4) 

250( 4 ) 

25o< 4> 
250( 4) 

250( 4) 

2so< 4 > 
250( 4) 

25o< 4> 
25o< 4> 

250( 4) 

25o< 4> 
25o< 4 > 
250( 4) 

25o<4 ) 

25o< 4> 
25o< 4 > 

25o< 4> 
25o< 4 > 
250( 4) 

25o<4 > 
250( 4) 

250( 4) 

250( 4) 

250( 4) 

250( 4) 

25o< 4> 
25o< 4> 

250( 4) 

250( 4) 

25o< 4> 
250( 4) 

25o<4> 
250( 4) 

25o< 4> 
250( 4) 

250( 4) 

250( 4) 

25o< 4> 
250( 4) 

2so< 4> 

Process/Disposal 
Codes (1) 

SOl, D80 

SOl, T04, D80 

SO I , T04, D80 

SOl, T04, D80 

SOl, D80 

SO!, D80 

SOl, D80 

SO!, T04, D80 

SO!, 080 

SO I, T04, 080 

SOl, 080 

SO!, TO!, T04, 080 

SO I, TO I, D80 

SO!, 080 

SO!, TO!, T04, 080 

SO!, T04, D80 

SO!, TO!, 080 

so 1' T04' D80 
SO!, 080 

SO!, 080 

SO!, 080 

SO!, D80 

SO I, 080 

SOl, 080 

SO!, 080 

SO I, 080 

SO I, 080 

so I, 080 

SOl, T04, 080 

SO!, 080 

SO!, TO!, 080 

SOl, TO!, 080 

SO!, 080 

SOl, 080 

SO I, 080 

SOl, TO!, 080 

SO!, 080 

SO!, TO!, 080 

SO!, T04, 080 

SOl, 080 

SO!, 080 

SO!, 080 

SO!, 080 

SO I, T04, D80 

SOl, 080 

SO!, 080 

sot, 080 

SOl, D80 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, TO!, 080 

SOl, T04, 080 

SOl, 080 

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 (II) 

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) 

Thallic 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) 



EPA Hazardous 
Waste Number 

UOOI 

U002 

U003 

U004 

uoos 

U006 

U007 

U008 

U009 

UOIO 

UOll 

UOI2 

U014 

UOIS 

U016 

UOI7 

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 

U050 

U051 

U052 

U053 

U055 

U056 

G-3 

REPRESENTATIVE WASTE INVENTORY AND ANALYSES(Continued) 

Estimated Annual Quan
tity of Waste (lb) 

25oe4> 
1000 

250< 4> 
Z5o< 4> 
250< 4> 
zso< 4> 

zso< 4> 
25o< 4> 
2so< 4> 

25o<4 > 
2so< 4> 
25o< 4> 
25o< 4> 

zso<4> 
2so< 4> 
25o< 4> 
2so< 4> 
zso<4> 
2so< 4> 

25o< 4> 
Z5o< 4> 
2so<4 > 
zso< 4> 
25o< 4> 
2so< 4> 

zso< 4> 

250< 4> 
250< 4> 
zso< 4> 
25o<4> 
250( 4) 

2so<4> 
z5o< 4> 

zso< 4 > 

zso< 4> 
Z5o< 4> 
25o< 4> 
2so< 4> 
2so< 4> 
zso< 4 > 
250< 4> 

1000 

250< 4> 
25o<4 > 

25o< 4> 

2so< 4 > 

25o< 4> 
25o< 4> 
2so< 4> 
2so<4> 
2so< 4> 
25o< 4> 

25o<4 > 

Process/Disposal 
Codes (I) 

SOl, D80 

SOl, D80 

SOl, D80 

SO I, D80 

SOl, D80 

SOl, T04, D80 

SOl, D80 

SOl, T04, D80 

SOl, D80 

SOl, D80 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, D80 

SOl, T04, 080 
SOl, 080 

SOl, 080 

SOl, T04, 080 

SOl, 080 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SO I, 080 

SOl, 080 

SO!, TO!, 080 

SO I, T04, D80 

SOl, 080 

SOl, 080 

SOl, 080 

SO I, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SO I, T04, 080 

SOl, T04, 080 

SO I, 080 

SOl, T04, 080 
SO I, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, D80 

SOl, D80 

SOl, 080 

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) 

Q 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) 

0 Benzidine (T) 

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 

3,4-Benzopyrene (T) 
Benzotrichloride (C, R, T) 
Bis(2-chloroethoxy) methane (T) 

Dichloroethyl ether (T) 
Chlornaphszine (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) 

a-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 

0102 

Ul03 

Ul05 

Ul06 

Ul07 

Ul08 

Ul09 

UllO 

Ulll 

Ull2 

G-4 

REPRESENTATIVE WASTE INVENTORY AND ANALYSES(Continued) 

Estimated Annual Quan
tity of Waste (lb) 

25of4) 

25o< 4> 

250( 4) 

25o< 4> 

25o< 4> 

25o< 4> 
250< 4> 

25o< 4> 

2soC4) 

25o< 4 > 

25o< 4> 

25o< 4> 

25o< 4> 

25o< 4> 

250( 4) 

2so<4 > 

250< 4> 

25o< 4 > 

25o< 4> 

25o< 4 > 

250< 4> 

25o< 4> 
3000 

25o< 4> 
250( 4) 

25o< 4) 

250( 4) 

250(4) 

2so< 4> 

250( 4) 

2so<4> 

25o< 4> 

2so<4> 

25o< 4> 

25o< 4> 

2so< 4> 

250( 4) 

25o<4 ) 

250< 4> 

250< 4 > 

25o< 4> 

25o<4> 

25o< 4> 

25o< 4> 

250< 4> 

2so< 4> 

25o< 4> 

25o< 4> 

25o< 4> 

25o< 4> 

250(4 ) 

25o< 4 > 

250( 4) 

Pro~ess/Disposal 
Codes (I) 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

so 1, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, T04, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SO I, D80 

SOl, D80 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, T04, 080 

SOl, 080 

SOl, 080 

SOl, D80 

SOl, T04, 080 

so 1,. D80 

SOl, D80 

sol, 080 

so 1, D80 

SOl, D80 

SOl, D80 

SOl, 080 

SOl, D80 

SOl, 080 

SOl, T04, 080 

SOl, D80 

SOl, 080 

SOl, D80 

SOl, T04, D80 

Waste Type for 
Segregation (2) Waste Materials (3) 

0 Cy~lohexanone (I) 
0 Cy~lophosphamide (T) 

0 Daunomy~in (T) 

0 DOD (T) 

0 DDT (T) 

0 Diallate (T) 

0 Dibenzanthra~ene (T) 

0 Dibenzopyrene (T) 

0 1,2-Dibromo-3-~hloropropane (T) 

0 Ethylene dibromide (T) 

0 Methylene bromide (T) 

0 Dibutyl phthalate (T) 

0 a-Dichlorobenzene (T) 

0 m-Di~hlorobenzene (T) 

0 p-Di~hlorobenzene (T) 

0 3,3-0i~hlorobenzidine (T) 

0 1,4-0i~hloro-2-butene (T, I) 
G Di~hlorodifluoromethane (T) 
0 1,1-Di~hloroethane (T) 

0 Ethylene di~hloride (T) 

0 1,1-Di~hloroethylene (T) 

0 1,2-Dichloroethylene (T) 

0 Di~hloromethane (T) 

0 2,4-Dichlorophenol (T) 

0 2,6-Dichlorophenol (T) 

0 1,2-Dichloropropane (T) 

0 1,3-Di~hloropropene (T) 

0 1,2:3,4-Diepoxybutane (I, T) 

0 N,N-Diethylhydrazine (T) 

0 O,D-Diethyl-s-methyl-dithiophosphate (T) 

0 Oiethyl phthalate (T) 

0 Diethylstilbestrol (T) 

0 Dihydrosafrole (T) 

0 3,3-Dimethoxybenzidine (T) 

0 Dimethylamine (I) 

0 Dimethylaminoazobenzene (T) 

0 7,12-0imethylbenzanthracene (T) 

0 3,3-Dimethylbenzidine (T) 

R ~-~-Dimethylhenzylhydroperoxide (R) 

0 Dimethylcarbamoyl chloride (T) 

0 1,1-Dimethylhydrazine (T) 

0 1,2-Dimethylhydrazine (T) 

0 2,4-Dimethylphenol (T) 

0 Dimethyl phthalate (T) 

0 Dimethyl sulfate (T) 

0 2,4-Dinitrotoluene (T) 

0 2,6-oinitrotoluene (T) 

0 Di-n-octyl phthalate (T) 

0 1,4-0ioxane (T) 

0 1,2-0iphenylhydrazine (T) 

0 Dipropylamine (I) 

0 Di-n-propylnitrosamine (T) 

0 Ethyl acetate (I) 



EPA Hazardous 
Waste Number 

UIIJ 

Ull4 

Ull5 

Ull6 

Ull7 

Ull8 

Ull9 

Ul20 

Ul21 

Ul22 

Ul23 

Ul24 

Ul25 

Ul26 

Ul27 

Ul28 

Ul29 

Ul30 

Ul31 

Ul32 

Ul33 

Ul34 

Ul35 

Ul36 

Ul37 

Ul38 

U!39 

Ul40 

Ul41 

Ul42 

Ul43 

Ul44 

U!45 

Ul46 

UJ47 

Ul48 

U!49 

Ul50 

U!51 

Ul52 

U!53 

Ul54 

U!55 

Ul56 

Ul57 

Ul58 

Ul59 

Ul60 

Ul61 

Ul62 

Ul63 

Ul64 

G-5 

REPRESENTATIVE WASTE INVENTORY AND ANALYSES(Continued) 

Estimated Annual Quan
tity of Waste (!b) 

250( 4) 

250<4> 

25o< 4> 

25o<4> 

25o< 4> 

2so< 4 > 

zso< 4> 

25o< 4 > 

2so< 4> 

250<4 > 

25o< 4> 

2so<4> 

250< 4> 

2so< 4 > 

z5o< 4> 

250( 4 ) 

2so< 4> 

25o< 4> 

25o< 4> 

250( 4 ) 

25o<4> 

2so<4 > 

2so< 4> 

250( 4) 

250( 4) 

25o< 4> 

250( 4) 

25o< 4 > 
25o(4) 

25o< 4 > 

250< 4> 

250( 4 ) 

250( 4) 

25o< 4> 

250< 4> 

250< 4 > 
25o< 4> 

25o< 4> 

250< 4> 

250< 4 > 

25o< 4> 

250< 4 > 

zso< 4> 

25o< 4 > 

1000 

zso<4 > 

1000 

z5o< 4> 

zso< 4> 

25o< 4 > 

zso<4> 

z5o<4 > 

Process/Disposal 
Codes (I) 

SOl, T04, D80 

SOl, D80 

SOl, T04, D80 

SOl, D80 

SO I , T04, D80 

SOl, T04, D80 

SOl, D80 

SO I, D80 

SO!, 080 

SOl, 080 

SOl, 080 

SO I, 080 

SO!, D80 

so!, D80 

SO!, D80 

SO I, 080 

SOl, D80 

SOl, 080 

SO!, 080 

SO!, 080 

SOl, T04, 080 

SOl, TO!, T04, D80 

SOl, T04, 080 

SO I, 080 

SO!, 080 

SOl, 080 

SO I, 080 

SO!, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SO I, 080 

SO I, 080 

SO I, 080 

SO I, D80 

SO I, 080 

SOl, 080 

SO I, 080 

SO!, 080 

SOl, 080 

SO!, 080 

SOl, D80 

SOl, 080 

SO I, 080 

SOl, D80 

SOl, 080 

SOl, T04, 080 

SOl, 080 

SO!, 080 

SO I, 080 

SO I, 080 

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 

M 

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) 

HexRchloroethane (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 (I, T) 

3-Methylcholanthrene (T) 
4,4-Methylenebis[2-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 
Waste Number 

Ul65 

Ul66 

Ul67 

Ul68 

Ul69 

Ul70 

Ul71 

Ul72 

Ul73 

Ul74 

Ul76 

Ul77 

Ul78 

Ul79 

Ul80 

Ul81 

Ul82 

Ul83 

Ul84 

Ul85 

Ul86 

Ul87 

Ul88 

Ul89 

Ul90 

Ul91 

Ul92 

Ul93 

Ul94 

Ul96 

Ul97 

U200 

U201 

U202 

U203 

U204 

U205 

U206 

U207 

U208 

U209 

U210 

U2ll 

U212 

U2l3 

U214 

U215 

U216 

U217 

U218 

U219 

U220 

G-6 

REPRESENTATIVE WASTE INVENTORY AND ANALYSES (Continued) 

Estimated Annual Quan
tity of Waste (lb) 

25o·< 4> 
25o<4 ) 

250( 4) 

25o< 4> 
250( 4) 

25o<4> 
250( 4) 

250(4) 

250( 4) 

25o< 4> 
250(4) 

25o< 4> 
250(4) 

25o<4> 
250( 4) 

25o< 4> 
250( 4) 

25o< 4) 

250< 4> 
25o< 4> 
250< 4> 
25o< 4> 
250< 4> 
250( 4) 

250< 4> 
25o<4 > 

250< 4> 

25o< 4> 
250< 4> 
25o< 4> 
250< 4> 

25o< 4> 
250( 4) 

2so< 4 > 
250< 4> 
25o<4> 
250( 4) 

250< 4> 
250< 4> 
25o<4 > 

250< 4> 
5oo<4 > 
250(4) 

25o< 4) 

250< 4> 
250( 4) 

250< 4> 
25o< 4 > 

250( 4) 

250( 4) 

250( 4) 

1000 

Process/Disposal 
Codes (1) 

SOl, D80 

SOl, D80 

SO!, D80 

sol, 080 

SOl, 080 

sol, 080 

SO 1 , T04, D80 

SO 1, 080 

SOl, D80 

SOl, 080 

SOl, 080 

SOl, D80 

SOl, 080 

so 1, D80 

SO!, D80 

SOl, 080 

SOl, D80 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, D80 

sol. T04. 080 

SOl, 080 

SOl, D80 

SOl, D80 

SOl, 080 

SOl, 080 

so 1, 080 

SOl, 080 

SOl, 080 

SOl, 080 

SO 1, 080 

SOl, 080 

SOl, D80 

SOl, T04, D80 

SOl, D80 

SOl, D80 

SOl, D80 

SOl, 080 

SOl, D80 

SOl, 080 

SO 1, 080 

SOl, T04, D80 

SOl, 080 

SOl, 080 

SOl, 080 

SOl, T04, 080 

SOl, D80 

SOl, 080 

SOl, D80 

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-Nltropropane (I) 

0 N-Nitrosodi-n-butylamine (T) 
0 N-Nitrosodiethanolamine (T) 
0 N-Nitrosodiethylamine (T) 
0 N-Nltroso-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 1,3-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) 



G-7 

REPRESENTATIVE WASTE INVENTORY AND ANALYSES (Continued) 

EPA Hazardous Estimated Annual Quan- Process/Disposal Waste Type for 
Waste Number tit~ of Waste (lb) Codes (1) Se!lre&ation (2) Waste Materials (3) 

U221 25o.<r.> SOl, 080 0 Toluenediamine (T) 
U222 2so<4 > SOl, 080 0 o-Toluidine hydrochloride (T) 
U223 1000 SOl, 080 R Toluene diisocyanate (R, T) 
U225 250( 4) SOl, 080 0 Bromoform (T) 
U226 1500 SOl, 080 0 1,1,1-Trichloroethane (T) 
U227 25o<4 ) SOl, 080 0 1,1,2-Trichlorethane (T) 
U228 2000 SOl, 080 0 Trichloroethylene (T) 
U230 250( 4 ) SOl, 080 0 2,4,5-Trichlorophenol (T) 
U231 250( 4 ) SOl, 080 0 2,4,6-Trichlorophenol {T) 
U232 250{ 4) SOl, 080 0 2,4,5-Trichlorophenoxyacetic acid {T) 
U233 25o< 4> SOl, D80 0 Silvex {T) 
U234 25o< 4> SOl, T04, 080 R syn-Trinitrobenzene (R, T) 
U235 25o< 4> SOl, D80 0 Tria (2,3-dibromopropyl) phosphate (T) 
U236 25o<4> SOl, 080 0 Trypan blue ( T) 
U237 250< 4> SOl, 080 0 Uracil mustard (T) 
U238 25o< 4> SOl, 080 0 Ethyl carbamate (T) 
U239 1000 SOl, 080 0 Xylene (I) 

U240 25o<4> SOl, 080 0 2,4-D, salts and esters 
U242 250( 4 ) SOl, 080 0 Pentachlorophenol {T) 
U243 250( 4 ) SOl, 080 0 Hexachloropropene (T) 
U244 250< 4> SOl, 080 0 Thiram {T) 
U246 250< 4 > SOl, 080 M Bromine cyanide (T) 
U247 250( 4 ) SOl, 080 0 Methoxychlor (T) 

(l)SOl - Temporary Storage; 080 - Landfill Disposal; ·TOl - Tank Treatment; T04 - Thermal Treatment 

<2lo -Organic Solvent Waste; R- Reactive Metals and Compounds; M- Non-reactive Metals, Salts and 
Compounds; A - Acids; CN - Cyanide Waste; G - Gases 

(3)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. 

(T) 
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APPENDIX H 

SAMPLE WASTE DISPOSAL RECORDS 



I; !f))~-;~ lA\[b il[illilU 1),<: :') II 
CHEMICAL WASTE DISPOSAL REQUEST 

Los Alamos Nat1onal L 1bomtor y 
LosAiumos.New Mexico 87545 
Requested by I Telephone number I Group 

Location: Tech Area, building, area/wing, room number. 

Nu~of Volume of 
Con .. iners Containers Chemical Name 

Reviewed for disposal by 

Other useful information 

-~-~~----- ----- --

-
HS f-IUIII Nu1Hllt!1 10- JA (1.'/l::i~J) M.ul tllll fUfllllO £rV.nfl' M.JII,f!/I'IJ/1'1/l (fl 1). M.Jil SlofJ r!JJu 

Disposal Form Numbar(sl 

I Date 

This informatton is to be filled in by H-7 
personnel. 

Solid lSI 
Liquid(L Hazards Removed 
G.SIGI 

::z:: 
I ,_ 

, 
0 
JJ 
~ 

:I: 
I 

-"' 
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H-2 FORM H-2 

Los Alamos Nattonal Laboratory 
Los Alamos .New Mextco 87545 

Form Number 

LOS ALAMOS HAZARDOUS CHEMICAL WASTE 

DISPOSAL RECORD 

2 
Dete 

MMDDYY 

I I I I I 
PRIMARY WASTE 

3 4 5 6 7 
Origin Of Waste HSE-7 RCRA WASTE Storage 

-
Group TA Bldg. Wing Room Code Code Code Code 

-
I I I I I I I I I I I I I I I I I I I I I I 

8 Wute Deteription 

9 10 L'" aiter 11 K • Kilogram Numbers Of Waste Peckag" Grog G • allon Grota P •Pound 
M • Meter 3 T •Ton 

card F'" Feet3 
Plastic Board Drums Wooden Crates Volume Weight 

Volume· ft. 3 :l .. 
Bags Box" No. Gel. No. ·= ·'= c: 

;::) ;::) 

I I I I I I I I I I • I I e I I e 

12 13 Dispogi/Treatment 14Disposel 15 Dispo•l Treatment Codelsl 
Performed By Code Date 

I I I I I I I I I I I I I I I I I I 
MIMIDIDIY ly 

16 Disposal Location 

TA Shaft Pit Post lsi Laver Pond 

HSE · 7 Representative lsi 

I I I I I T I I I I 
SECONDARY WASTE 

17 18 19 20 Waste Description 
HSE-7 
Code 
f--

RCRA Code Waste Code 

_L I I I I I I I 

21 22 L • Liter 23 K • Kilogram 
Numbers Of Waste Packages Grog G '"Gallon Grog P • Pound 

M • Meter3 T •Ton 
F • Feet3 

Drums Volume Weight 

= 
.. 
·'= No. Gal. No. Gal. ·= c: 

;::) ;::) 

I I I I I I I I 11 e I I e 

24 25 Dispo•IJTreetment 26Dispo•l 27 Dispo~~l 28 Treatment Codelsl Performed By Code Diaposel Location Dete 

I I I I I 
MMDD y y 

I I I I I I I I I I I I I I 
TA SMft Pit Postlal Layer Pond 

HSE · 7 RePNtentetivelsl 

I I I I IT I I I I 
HS Form Number 10·3B (3/841 



H-3 FORM H-3 
CHEMICALS IN LABPACK DRUM 

I 

I 
: 

ANALYSES PERFORMED 
Tested For Original Concentration Final Concentration (After TretJtment) 



SAMPLE SUBMITTED BY 

fMliGIN OF SAMPLE. (S) 

GENERAL DESCRIPTION RANGE OF ACTIVITY 

DATE SAMPLE COLLECTED 
Test/Analysis Result/Cone 

1 RE11ARKS : r 
l 

SAMPLE SUBMITTED BY 

OniGIN OF SAMPLE (S) 

GENEnAL DESCRIPTION 
RANGE OF ACTIVITY 

-
~DATE SAMPLE COLLECTED 

Test/Analysis Result/Cone 

1-
1,_ 

·-
·-
·- 7'" 

F.E~S: 

I_ 

LABORATORY ANALYSES H-4 

(Ini~lals) Test/Analysis 

APPROVED: 
CfiJ.ei ChemJ.st 

LABORATORY ANALYSES 

(Ini¥lals) Test/Analysis 

APPROVED: 
ChJ.e:t cnemJ.st 

FORM H-4 

DATE: 

Result/Cone (Ini~tals) 

DATE: 
Lab Co py 

______ H7-L~J3~--=...c3~5~----

... 

DATE: 

Result/Cone · (Ini~lals) 

DATE: 
I:i5 Copy 

H7-t.AB-35 



H-5 FORM H-5 

LABORATORY ANALYSES 
SAMPLE SUBMITTED BY: 

DATE: ORIGIN OF SAMPLE(S) 

>- DESCRIPTION >-z CQ 
z: CQ ~ 
~ C.!' Cl 
C.!' Cl LU LU 
LU LU CQ Cl N 
CQ Q N 0 >-

0 >-
I 

LU ~ -1 
UJ ~ -1 1- 1- ~ 1- 1- ex: DATE SAMPLED C5 LU 

C§ LU z: 2: ex: 
2: ex: .•oN 

.,.,,_ t/ Ana 1 ys is Result/Cone Test/Analvsis Result/Cone 

-
1- REMARKS: 
\_ 

APPROVED: DATE: H7-LAB-35A Ch1ef Chem1st Lab Copy 
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APPENDIX I 

DETAILED SPECIFICATIONS AND PLANS FOR 
TA-50 BATCH TREATMENT SYSTEM 
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CONTRACT NO. DE-AC32-80AL13151 

CONSTRUCTION SPECIFICATION 
. rnR 

UPGRADING OF INDUSTRIAL LIQUID WASTE TP.EATr1ENT PLANT 

MODIFICATION SPECIFICATION NO. 3 

UPGRADING OF BATCH WASTE TREATMENT SYSTEM 

REVISED 

May 24, 1983 

by 

Los Alamos National Laboratory 

SHEET OF JOB NUMBER DOCUMENT NO. 

11 6089-1 Mod. Spec. 3 
REV 
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CONSTRUCTION SPECIFICATION FOR UPGRADING OF INDUSTRIAL LIQUID WASTE TREATMENT PLANT 
MODIFICATION SPECIFICATION NO. 3 UPGRADING OF BATCH WASTE TREAniENT SYSTEM 

__.;-?/ ~ / . / . SUBMITTED ./20·· ~~.r'Ft-- ~ - DATE 2-24-8.3 The Ralph M.arsons Company 

RECOMMENDED~ I-~_/__,./ DATE «-di/r3 cx('=-!'?~~t~i~o:-n_,a 1~L-.,ab~o-r_a.,.....to_r_y __ _ 

REVISION ~ (\___. ~ ___ .::t---=L;_o...;;..s:....A-;-;1;.;-a-m-o-s "4lalf on a 1 Laboratory 

;::IA~SONS 

·:NG·GE·3 (11/821 

~(Technical Manager) (Engineering Manager) 

SHEET OF 

2 11 

JOB NUMBER DOCUMENT NO. 

6089-1 Mod. S ec. 3 

REV 
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I-3 

I. DESCRIPTION OF WORK 

The work consists of furnishing, installing, and constructing a Batch Waste Treatment Systen, including treatment vessels, heat exchanger, pumps, piping, 
valves, platforming, floor curbing, partition walls, modifications to existing fume hood, drum and truck loading and unloading stations, power, and instrumentation as 
indicated on the drawings and in accordance with this Specification • 

II. TECHNICAL PROVISIONS 

Reference is made to Specifications for Upgrading of Industrial Liquid Waste 
Treatment Plant, Invitation No. DE-FB32-81AL16099, May 8, 1981, and all Amendments 
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 services in Room 24 of Bldg. WM-1 at TA-50 as required to interface 
with the construction. 

b. Par. 1.3.2 Schedule. Delete second sentence and Par. 1.3.2.1, 1 .3.2.2, 1.3.2.3, and 1 .3.2.4. Add the following: 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 TA-50, to allow for required 
demolition and removals by the Government. 

c. Par. 4.4 Descriptive 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 OF JOB NUMBER DOCUMENT NO. 

~ 11 fiORQ-1 Mod Soec 3 
ENG-GE·3 (11/82) 

REV 
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~-------------------------------------------------------------------------

8.01. 

6.0 NOT USED 

7.0 

8.0 

NOT USED 

DOORS AND WINDOWS 

8.01 Metal Doors and Frames 

8.02 

8.03 

8.04 

Metal Doors and Frames shall be in accordance with Subdivision 

Not Used 

Not Used 

Hardware 

Hardware shall be in accordance with Subdivision 8.04. 

8.05 Not Used 

9.0 FINISHES 

9. 01 Not Used 

9.02 Gypsum Wallboard 

Gypsum Wallboard shall be in accordance with Subdivision 9.02. 

9.03 thru 9.05 Not Used 

9.06 Special Coating 

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 

10.0 NOT USED 

11.0 NOT USED 

12.0 NOT USED 

Not Used 

13.0 SPECIAL CONSTRUCTION 

13.01 Not Used 

1 3. 02 Not Used 

PARSONS SHEET OF JOB NUMBER DOCUMENT NO. 

4 11 6089-1 Mod. Spec. 3 

REV 
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13.03 Pressure Vessels 

Pressure Vessels shall be in accordance with Subdivision 13.03, 
except as follows: 

a. Par. 2.1. 2 Technical Regui rements. Add as fo 11 ows: 

Tag No. Name Data Sheet 

TK-21 Reactor 13.03-ll 
TK-22 Blow down Tank 13.03-12 

b. Add Par. 2.7 Kynar Linino, as fo 11 ows: 

Surfaces to be lined shall be free from all sharp corners, 
edges, and projections, and shall have inside edges of nozzles and corners rounded 
to a radius of at least l/8 inch. Kynar (polyvinylidene fluoride) lining shall 
consist of alternate layers of carbon veil or mat and Kynar dispersion compound, 
with a final Kynar dispersion seal coat. The lining shall be not less than 0.060 
inches thick, and the final seal coat shall be not less than 0.010 inches thick, as 
determined by visual comparator and/or micrometer reading. The lining shall extend 
through all nozzles and cover the raised faces of all flanges. The finished lining 
shall be pinhole free when tested with a de Spark Tester at 3000 Volts. Test 
results shall be documented and submitted to the Contracting Officer for approval. 

c. Add Data Sheets 13.03-10, 13.01-11, and 13.03-12, as 
included herein. 

13.04 thru 13.12 Not Used 

13.13 Heat Exchangers 

Heat Exchangers shall be in accordance with Subdivision 13.13 
as included herein. 

14.0 NOT USED 

15.0 MECHANICAL 

15.01 Piping 

Piping shall be in accordance with Subdivision 15.01, except as 
follows: 

a. Add the following services to Class AD: treated industrial 
waste, chemic a 1 gas, chemic a 1 1 i quid, acid vent, vent . 

b. Add the following service to Class NO: chlorine. 

c. Add Class NV in accordance with Piping Material 
Specification included-herein. 

S'!IARSONS SHEET OF JOB NUMBER DOCUMENT NO. 

, , _h()~O .1 

ENG-GE-3 (11/82) 

REV 
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d. Par. 3.7.4 Color Codes. Add the following identification 

colors: 

Lettered Identification Service Legend 

Lea end Band Color Color 

Industrial \~aste Yellow Black 

Treated Industrial Waste Yellow Black 

Chemic a 1 Gas Yellow Black 

Chemical Liquid Ye 11 ow Black 

Acid Waste Yellow Black 

Acid Vent Ye 11 ow Black 

Vent Yellow Black 

e. Par. 3.10 Pressure Testing. Add as follows: Piping for 

compressed air and chemical gas shall be pneumatically tested per ANSI B31 .1, Par. 

137.4.5, because water is detrimental to these systems. All other piping shall be 

hydrostatically tested. 

f. Add Piping -Specialty Items as included herein. 

15.03 thru 15.09 Not Used 

15.10 Control Instrumentation 

Control Instrumentation shall be in accordance with Subdivision 

15.10 except as follows: 

a. Delete Par. 2.5 through 2.9. 

b. 

-----

Replace Data Sheet Nos. identified in sub-paragraph (2) 

with 43, 44. 

c. Delete Par. 2.11 through 2.15 • 

d. Par. 2.1~ Pressure Control Valves. Delete Tag Nos. and 

Data Sheet Nos. shown. Add as follows: 

Tag No. 

PCV-226 

Data Sheet No. 

45 

e. Par 2.17 Pressure Gaoes. Delete Tag Nos. and Data Sheet 

Nos. shown. Add as folJows: 

t:IARSONS 
SHEET OF JOB NUMBER DOCUMENT NO. 

6 11 6089-1 Mod. Spec. 3 

ENG·GE-3 (11/82) 

REV 
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Ill ,. 
f. 

Data Sheet Nos. shown. 

g. 

Data Sheet Nos. shown. 

Tag No. 

PI-203 
PI-225 

I-7 

Data Sheet No. 

46 
46 

Par. 2.18 Safety and Relief Valves. Delete Tag Nos. and 

Add as follows : 

Tag No. 

PSV-205 

Data Sheet No. 

47 

Par. 2.19 Temperature Instruments. 

Add as f o 11 ows : 

Delete Tag Nos. and 

Tag No. 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. Par. 2.20 Bi-Metal Dial Thermometers. Delete Tag Nos. and 

Data Sheet Nos. shown. Add as follows: 

Tag No. 

TI-263 

Data Sheet No. 

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 f o 11 ows : 

PARSONS 

ENG-GE-3 (11/82) 

Tag No. 

LI-198 
TI-198A 

k. Add as follows: 

SHEET OF 

7 11 

Data Sheet No. 

JOB NUMBER 

6089-1 

52 
52 

DOCUMENT NO. 

Mod. Spec. 3 
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2.23 · RUPTURE DISCS 

The Contractor shall provide rupture discs as specified herein 

and on the following Data Sheets: 

Tag No. 

RD-227 

Data Sheet No. 

53 

Rupture discs shall have seals, discs, liners, covers, and 

retaining rings bolted together as one unit, and shall include the required ASME 

Code data on a permanently attached tab. 

2.24 pH AND ORP ANALYZERS 

The Contractor shall provide pH and ORP (oxidation reduction 

potential) analyzers as specified herein and on the following Data Sheets: 

components: 

probe. 

on the Data Sheet. 

Tag No. 

AE-199A (pH) 
AE-1998 (ORP) 
AIT-l99A (pH) 
AIT-1998 (ORP) 

Data Sheet No. 

54 
54 
54 
54 

The pH and ORP analyzers shall consist of the following 

(1) Electrode station with pre-amplifier (transmitter) and 

(2) Monitor (microprocessor) and local indicator readout. 

(3) Interconnecting cable and mounting hardware as specified 

The monitor and local indicator readout, and the electrode 

station with pre-amplifier, shall be housed in a NEMA 4 enclosure. 

The electrical input power source to the AIT unit shall be 

120V, 60 Hz, single phase. The enclosure shall have provisions and hardware for 

mounting on a flat plate. 

Interconnecting cable shall be 20 feet long with 3/4 inch 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 span of -0.5 to 2.0 units with an isolated output range of 

4 to 20 made. The analyzer shall have an accuracy and repeatability of plus or 

minus 0.5 percent of full scale. 

PARSONS 
SHEET OF JOB NUMBER DOCUMENT NO. 

8 11 6089-1 Mod. So ec. 3 
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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 Electric Code ANSI Cl. 

2.25 TIMING RELAYS 

The Contractor shall provide timing relays in accordance with 

the following Data Sheet: 

Tag No. 

KC-224 
KC-278 

2.26 SIGHT FLOW INDICATORS 

Data Sheet No. 

55 
56 

The Contractor shall provide sight flow indicators in 

accordance with the following Data Sheet: 

Tag 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 specified herein and 

on the following Data Sheets: 

Tag No. 

LE/LT-198 

Data Sheet No. 

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 device 

installed in a NEMA 7 explosion-proof case with a 4-20 made output. The probe 

length shall be approximately 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 
SHEET OF JOB NUMBER DOCUMENT NO. 

9 11 6089-l Mod. Spec. 3 
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Tao No. Data Sheet No. 

R0-199 59 

1. Add Data Sheets 15.10-1, sheets 43 through 59, as included 
herein. 

l 5 . 11 Aait a tors 

Agitators shall be in accordance with Subdivision 15.11, except 
as follows: 

Tag No. 

H-21 
M-21 

a. Par. 2.1 Description. Add as follows: 

Name 

Reactor Agitator 
Induction Motor 

. ·-~---·-

Data Sheet 

15. 11 -05 1 of 2 
15.11-05 2 of 2 

b. Add Data Sheets 15.11-04, sheets 1 and 2, and 15.11-05, 
sheets 1 and 2, as included herein. 

15.12 Diaphraam Pump 

Diaphragm Pumps shall be in accordance with Subdivision 15.12 
cs included herein. 

16.0 ELECTRICAL 

16.01 Interior Electrical Work 

Interior Electrical work shall be in accordance with 
Subdivision 16.01. 

16 .. 02 Not Used 

I I I. DRAWINGS 

The Contract Drawings are: 

Drawina No. 

LA-RV-A-16 

LA-RV-S-22 

LA-RV-MP-9, Rev. 

LA-RV-P-19, Rev. 

~A~ SONS 

ENG-GE-3 ( 1 1182) 

Title 

Reflected Ceiling Plan and Partial Floor Plans 
and Details 
Upgrading of Batch Waste Treatment System 
Platform Framing Plan and Details 
Piping and Instrument Diagram, Batch Waste 
Treatment System 
Batch Waste Treatment Piping Plan and Sections 

SHEET OF JOB NUMBER DOCUMENT NO. 

10 11 6089-1 Mod. Spec. 3 

REV 



I: 

'"I. ~ ... 

ill 

:JI. 

1 

t=A~SONS 

ENG·OE·::l (11/B2) 

Drawing No. 

LA-RV.:.E-27, Rev. 1 

LA-RV-I-8 
LA-RV-I-9 
LA-RV-I-10 
LA-RV-I-13, Rev. 1 

I-ll 

Title --
Batch Waste Treatment and Exhaust Air 
Filtration Plans and Diagrams 
Instrument Symbols and Genera 1 Notes 
Instrument Installation Details 
Instrument Installation Details 
Instrument Location Plan, Batch ~Jas te Treatment 

System 

I 
i 
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Nozzle-Necks c . .,·./<~'.1,;;:_ (..IN~~:. (f/c;T£ I 
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~ NO. OATE BY CK ~ DESCRIPTION J NO. DATE BY CK APP DESCRIPTION 

~ 0 2/11/83 J, S ~Q- R£1/I.!E_!) J>>.Sv€ ~ 

> > 
w w 
a: a: 

' 
' \ 
~ 

Opr Temp 2.50 °F Press AT/1 ~ 

Design Temp 2 75 °F Press 50 psig ' 

@ • ! ® ~ Code AS/VI€ sec JLilL ~ J);V. I 

, , \;::;J PWHT NONe X- Raved Y:E5, !?1-3 

T -r:.!El t ' Allow Stress@ Design Temp 8 y CON r,e . 

11 Joint Eft Shell 85 .t Hds B S /" 

: 11 , Hydrotest (Horiz) 75. psig 

1 • 1 Shell .SA-28!5 C wj f<YNAR.. tiN ;I..J(i 

r-- s'i_f a=;;---- IL = =- = ·, : Dr- ~ ;75 Heads 5.A-Z85C v--r KYtJ,t:li( LJN/IJC-, 

~lo)---1- 1 
- ~P(;-; \,.' II p-- -f!.!!J tn Support .SA ~ !3 G 

1 
f;'~ .... :;~ :::_ II 1 I ~ Trays -

I 
1 

(!K;TE: £3) II ~ 1 
58

, tr= Bolts SFJ-193-87 Nuts 91-N4- 'Z)i 

' 

~----- 4-8''.L·D.
1 
-~-- (T-T) ~ Flangesc.s. t-J/ kWY~e IJJJI.UG 

I 1 11 ~ Nozzle-Necks c, S, (;1.;'£ f5.YNf?..f L/ J..IIJJG 

.,._+---t -- --- .S:4-~0. ~·-~--1-~ Gaskets Pe,e p;p;,v Ci ~PEC 
. II 
I r ~A,.,.~e~ I 1 Capacity ~co 6_;:1_1., 

I l. 00,0 II I I Weights ::::? y co,vrR. Fab 

1 
1- ..{.NoTe 4)11 - _ ..__ Trays Empty 

L__ 
Opr Test 

\......_ '-. ~--:__ ~ ~ -~'-- _..-l - Paint YG.: p£,:;:_ :SP£"C. 

............._ -..... 1 Insulation Vc::; pt;,r::SONftL I"'R.OrcClr'C 

ll I II 

I :J i'z 

--- u-'--'--- Fireproofing /i/Ct/3" 

~ ~ Access Supplied & lnst by Fabricator:Yes ';i;'f,;l!~i 

$f..)PPORT I l 2: I S, G./1c!W5 Vessel Davit ;{10 Mark No. 

I..£4S.~ Bfl.s£ Ladder & Platform Clips NO 

e 7N~ ~ ~~~--~~~~~~~D~--------

fj/i eNOl: ~ 1-:P_i p'-e-:-S_u:-'-p_p-::or_t_&_G_u_id_e_C_I_ip_s ---'N _________ __ 

Bel..~ Tyf ~ r,l,..,.ns_u_la_t,_·a-;"'n_S_up:::-;p-o_rt_s _____ ~N:-::=1 D~-----

-- - '- 4 ft..17CE.5 rl, Fireproofing Supports / 1 ...) 

:51i.E BYVCN!Xi(E·q~·c /[. MiiJ. /1 X'' .· Openings fVOI:;; (.5) 

Item No. Size Service 

ASA Rating & Facing 150 # ;::-.,&:: KV!Jtr.lt?.. 

LIN6"0. tf;YC.t:PT R.5 NO/c£) • 

SHEEi OF I JOB NUMBER 

I 2 1608(_;- C 1 VESSEl,. (PLAIN) WITH NOTES 

lk.- 2.. I R~P -
DATA SHEET NUMBER I ~ 

K£1-IC TCK ;3,03-11 
nr_ 
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42 11
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NO. 

1 

DATE BV CK APP DESCRIPTION 

Opr Temp 2 50· oF Press ,4 iM psig 

DesignTemp~7SOF Press 5'0 ·---psrg 
Ext Temp rJIVJB OF Press ;::JTM. psig 

New Ltd by 13'1 C.c:>I-IT/2.. @ BY CCNTKpsig 

Crsn AllowS fLa_ t/ Hds 1/~ ' N 1/8/1 

Code Stamp YES 
Code /95Mc ~t£c; VIII-' J)JI/. I 

PWHT AI~/1./.:S X· Rayed Vc.S1 ,e 7- 3 
Allow Stress@ Design Temp 13 Y CoAJ/-C.. 

Joint Eff Shell 85 'oHds 8$ Y~ 

Hydrotest ( Horiz) 7 5. psig 

Shell 5FI, ZSSC 

~ Heads ~If- z[ S_C 

V'l Support ~A • 3 ~ 
..J Trays -
<(~~~~~~-=~~----.

~~~~~--

~ Bolts Slf-193~81 Nuts-34-194-~ZH 

~ Flanges 5A - ;oS 
~ Nozzle-Necks ~ . .;-53 - 3 

1-G=-a-s,....ke-ts--~p::..:.)..;.....;::, £"1R=:;-P-;I'I=-P.-'1-N-tG-S-:A-~--"C.-.-
Capacity 3 7 0 (;-ri l-. 

Weights 8 'i CCM.J/1{ Fab 

~~J i,. ---@4-; 0 ,:~ ~--:~~:-~~-ts ___ V._'E._.<_. -. --:;=-:-;-:R_-v_s._~_c_C __ _ 

"' Insulation NO 

,1 (T- T) Fireproofing A_!,r:;{/ £ 

o, Access Supplied & lnst by Fabricator: 

Vessel Davit NONt::: Mark No. 

Ladder & Platform Clips A../0 1 
- ---4 --.L.-~--- Pipe Support & Guide Clips ,U 0 

'--~-~--r 

---r---++--j_ 

Insulation Supports N 0 

Fireproofing Supports /t/ 0 

I 
I 
! Z: I .5.[. HEAD 1 

T'/f'. TOP~ ~OTTOH 
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DOUBLE PIPE HEAT EXCHANGER 

SHEET OF JOB NUMBER 

7 6089 

DOCUMENT NO . 

13. 13 



I' 

II 
Ill, 

~11 

II 
111 
II 
!II 

I-19 

PART 1 GENERAL 

1 .1 SCOPE OF WORK .. 

The Contractor shall furnish all labor, materials, equipment and services to 

manufacturer, procure, inspect, install, and test double pipe vent gas condenser as 

indicated on the drawings and specified herein. 

l.l.l Furnished Equipment 

The Contractor shall furnish the condenser as a complete unit, 

including support 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 design 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 • l • 2 Related Work 

The following associated work shall be performed by the Contractor: 

Emplacement, final alignment verification, and piping installation. 

Work performed per this Sub-Division shall be coordinated with work 

accomplished per the following Sub-Divisions: 

15 .01 Piping 

1.2 REFERENCE DOCUMENTS 

The Contractor shall comply with codes and standards referenced in this 

Specification. 

American National Standards Institute (ANSI) 

ANSI 816.5 - 1977 Steel Pipe Flanges, Flanged Valves and 

Fittings 

American Society of Mechanical Engineers (ASME) 

Section VIII, Division l - 1980 Unfired Pressure Vessels 

Section IX - 1980 Welding and Brazing Qualifications 

PARSONS 
SHEET OF JOB NUMBER DOCUMENT NO. 

2 7 6089 13. 13 
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American Society of Testing Materials (ASTM) 

ASTM A 53-1980 

ASTM A 268-1980 

1.3 SUBMITTALS 

Specification for Pipe, Steel, Black 

and Hot-Dipped, Zinc-Coated Welded and 

Seamless 

Specification for Seamless and Welded 

Ferritic Stainless Steel Tubing for 

General Service 

1.3.1 Shop Drawings and Product Data 

The Contractor shall submit to the Contracting Officer drawings, 

completed data sheets, parts lists, performance curves, inspection and test results 

installation and operating instructions, code data sheets, certificate of 

compliance, and recommended spare parts list with prices in accordance with 

Attachment 11 Data Requirements List 11
• 

PART 2 PRODUCTS 

The condenser shall meet the technical and performance requirements outlined 

herein and on the data sheet ,.Double Pipe Heat Exchanger .. , Tag No. CD-2. In the 

event of conflict between this Specification and the data sheets, the data sheet 

information shall govern. 

2.1 CONDENSER 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 the pipes. This allowance 

shall be added to the nozzle thickness required by the ASME Code. 

2.1.3 All welds shall be by the shielded metal-arc, inert gas tungsten 

arc, or submerged arc process, unless otherwise approved 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 Bl6.5. 

2.1.5 The Contractor shall advise the Contracting Officer of any shop 

remedial measure ma'de to minor defects in materials as permitted by the ASME Code 

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 approving the repair. The Contractor shall require all 

fabricators to furnish this information. Correction of major defects will be 

performed only if approved by the Contracting Officer. Approval does not relieve 

the Contractor of responsibility. 
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PART 3 EXECUTION 

3.1 FABRICATION REQUIREMENTS 

3.1 .1 Materials for double pipe condenser shall be as specified on the 

data sheet, this Specification, or any alternates or deviations specifically 

approved by the Contracting Officer. 

3.1.2 Deposited weld metal for all pressure containing welds shall have: 

1) a chemical composition within the range of the base material ASTM specification 

and 2) mechanical properties at ambient, design and operating temperatures that are 

within the range of the base material ASTM specification. 

3.1 .3 All welding procedures and welder qualifications shall be in 

accordance with Section IX of ASME Code and shall be submitted to the Contracting 

Officer and approval obtained before any welding is begun. 

3.1.4 Tagging of Equipment 

The nameplate for the exchanger shall be of 24 US Standard Gauge 

(minimum) stainless steel and shall be securely attached. The nameplate shall 

include as a minimum the manufacturer•s name, design pressure and temperature 

(maximum fluid temperature), test pressure, corrosion allowance, dry and wet 

weight, manufacturer•s serial number, date of fabrication and equipment item number. 

3. 1 • 5 Painting and Surface Preparation 

Stainless steel surfaces shall not be painted. Carbon steel 

surfaces except heat transfer surfaces shall be painted using the Vendor•s standard 

materia 1 s. 

Standard paint used shall remain intact at operating temperature of 

carbon steel surfaces to which it is applied. All exposed surfaces shall receive a 

coat of rust preventative such as Exxon Chemical Co. Rust Ban 392 or Approved Equal . 

3.2 SHIPPING AND STORAGE 

Flange closures shall consist of a rubber gasket and a full size l/4 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 plastic 

plugs and all exposed pipe ends shall be capped. 

Equipment shall be boxed or crated for full protection against damage during 

transport and yard handling. Exchangers shall be prepared to prevent damage from 

the elements and temperatures ranging from minus 40 deg F to plus 120 deg F. 

The Contract~ng Officer reserves the right to inspect the equipment at the 

manufacturer•s plant. 

PARSONS. SHEET OF JOB NUMBER DOCUMENT NO. 
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3.2.1 Receipt Inspection 

The Contracting Officer will inspect the equipment and 

documentation specified herein upon receipt at the site to determine if the 

equipment as received has suffered damage during shipment. The inspection will 

include appurtenances shipped separately or together with the equipment. 

3.2.2 Storage 

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 equipment. Particular 

care shall be taken to prevent damage to flange faces, seal surfaces, and all 

interfacing parts or surfaces between equipment piping, or structures. The 

Contractor shall allocate equipment storage space in an area segregated from 

fabrication operations 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 equipment storage areas, protective measures, and temporary structures 

used to store equipment. 

3.2.3 Handling 

The Contractor shall provide and use suitable devices to handle 

without damage the equipment and appurtenances specified herein from receipt 

through 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 p1p1ng drawings and 

the Vendor's installation instructions. The Contractor shall be responsible to 

provide 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 VIII 

of ASME Code with clean water at a minimum temperature of 60°F in the shop . 

(1) 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, installeo for the purpose of 

conducting the hydrostatic test and which will be replaced or discarded later, is 

permitted provided the leakage does not exceed the capacity to maintain system test 

pressure for the required length of time or does not mask leaks from other joints. 

PARSONS 
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(4) No visual weeping or leakage is permitted from any condensers assembly 
joint. If weeping or leakage occurs, proposed repair method shall be submitted to 
the Contracting Officer. After approval repairs shall be done and equipment 
retested per above procedure. 

3. 5 ACCEPTANCE 

Equipment, materials, and workmanship not in accordance with the requirements 
specified herein shall be corrected by the Contractor. 

PARSONS SHEET OF JOB NUMBER DOCUMENT NO. FIEV 
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UPGRADING OF INDUSTRIAL LIQUID WASTE TREATMENT PLANT 

DATA REQUIREMENTS LIST 

CHECK * NO. OF 

DESCRIPTION IF WHEN COPIES 'REFERENCE 

'REQ 1 D. REQ 1 D. · REQ 1 0. 

Outline Drawings, Cross-Section X BFR 1 . 3. 1 

Or awing 

Parts Lists 
X ws 1 . 3. 1 

Performance Characteristics X BFR 1. 3.1 

Inspection and Test Results X PS 1.3 .1 

Installation, Operating, and X PS 1. 3.1 

Maintenance Instructions 

Data Sheets 
X BFR 1 . 3. 1 

Recommended Spare Parts w/prices X PS 1. 3.1 

Certificate of Camp 1 i ance X vJS 1.3. 1 

Code Data Sheets X ws 1.3 .1 

Weld Repair Procedures X BU 3.4 

** 
'REQ I d. 

FOR 
ACO 

INFO 

ACO 

ACO 

INFO 

ACO 

INFO 

ACO 

ACO 

ACO 

* 11 AC 11 
- As Completed 

11 BFR 11 
- Before Fabrication Release 

11 BC 11 
- Before Contract can be awarded 

11 BU 11
- Before Use (of procedure or by personnel) 

11 PS 11 
- Prior to Shipment 

"WS 11 
- With Shipment 

** "AC0 11 
- Approval by Contracting Officer 11 INF0 11 

- Information 

PARSONS 
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Cl.l NO. OATE BY CK APP DESCRIPTION Cl.l NO. DATE BY CK APP DESCRIPTION z z 
0 ....... ! 2/16/83 Is. r)t1 ~)!li~t l~u-e' 

0 
iii ._.., ~ 
> > 
LU LU 

a: a: 

Service /h..-A.)- 6/'1<· C&/J':G'Al~&e. Item No. CV-2.. C ·I -Type "DouBt..C: PI tO a" h"EA T .-? 6.. Ct:td.AkU::;."f£. Order No. 

Mfr Type No. Mfr 

OPERATING CONDITIONS SHELL SIDE TUBE SIDE 

Fluid Circulated .IN!). Cot.D 111.k"f T ~ . .e. ;:ft::.ID Gn.s Ya.JT 
Total Fluid Entering lb/hr 55CO· 22.o. 

Liquid lb/hr .:;;-:5'00. -
Vapor lb/hr -- z. '2..0' 
Noncondensables lb/hr -
Steam lb/hr --

Fluid Vaporized or Condensed lb/hr - 2 '2.0' 
Gravity Liquid at 60 °F /.C) /.(5 
Molecular Weight- Vapor 

Vis<;osity at6Q °F Cp 1·0 
Viscosity at oF Cp 

Temperature- In OF zo 210 

Temperature- Out OF /10 210 

Inlet Pressure psig 60 ArM 
DESIGN CONDITIONS SHELL TUBES 

Pressure psig 85 so 
Temperature OF 160 240 
Max Allowable Pressure Drop psi 

Computed Pressure Drop psi 

Hydrostatic Test Pressure psig 1.30 75 
Nozzle Size ln. In II/ Out I ,, In 2 ,, Out 2." 
Nozzle Rating & Facing 150:;11' J2 -•I-. /50 .. e~_,..-, 

Required Corrosion Allowance In fl~ /' 1/e I' 
Duty 2ZO~ooO Btu/hr Fouling Factor- Minimum Shell Tube 

Transfer Rate -Clean 300 Fouling Factor- Actual Sheii(O.C~5 O:::::WUI-1U.)Tube 

Transfer Rate - Spec Service Surface - Per Unit fG,O sq ft 

MTD (Corrected) OF Surface- Total 6·0 sq ft 

MATERIALS AND CONSTRUCTION 

No. of Units ~AleE' Tubes ide Arran~ement: A.JO re ~ Parallel Series 

Setting Shellside Arrangement: Nore- 3 Parallel Ser1es 

Shell Diameter (IPS) d- 17 Sched Wall 4-0 Overall Length ~ C.7" 
Tube- Diameter (IPS) OD 2. /1 BWG IG Sched Wall 

Fins- No. Height Thickness - Finned Length --
Weight- Each Unit Bundle Only Each Unit Full of Water 

PART MATERIAL PART MATERIAL 

Shell A~IH A S3 Tubes AST/1 A 268 3 :.·.:;.. L 
Shell Cover Fins 

Gasket, Shell Side sGe p,,...~ .SP£C. !S.()I Gasket. Tube Side :=>Ee PtP!:~P;c 
Bolts ~~ -·1'93 - S7 ~A - lo/4 - '21"/ 

: 

Notes: ( J l Stt:ess aalieuid 12adai ~aa,~ig ~; lila8i&!!~iii3RB8 r;le~u ~ r;~ 

!~! IQ,sp,qr; "bll;ur ~el!ie, 6eetie ... l,q II l!:eteet eeitie .... IOiel!ie efBI'I'II!! a ... l!i ~I!P~itieeue r;!el!lt!iPel!i. 

r{) DC :_·J3t..c PtP€ u- rue~ 5 X.~tf./ 7l'J~r{Z 
' 

Ti.;PF IJW6Tit dffROX.. 7' f't/!AJ(u£ TO 
[.LA 1./t'rt:. c:: t:J '-''IV r c: £ ~ - e..oeK.. e tU T 

SHEET OF -zl JOB NUMBER 

RJP . DOUBLE PIPE I tot1- c-~c .1 

DATA SHEET HEAT EXCHANGER DOCUMENT NUMBER I CEV 
THE RALPH M. PARSONS COMPANY C0-2 /3.13-1 

- --



... B
 

lJ 

~ z Ul (J) 

(\)~ m
 

--l 

1\\~ 

6
' 

<.. 

~
 

0 

()\ : 
'-O

C
 

' 
~ 

0 
~ 

.......... 

......._0 

\»
g

 
. 

c 
........ 

~
 

(
U
~
 

' 
--l 

'-
.,Z

 
0 J

l 
m

 

"' 111 <: 'I 
(j) 
h 

() 
{f) 

~ 
() 

N
\ a ~ fh ~ 

{J) 

~ 

~
 

7
~
0
H
 

~
 

I --·-·--·- -------------
-
~
- ---·-··------------------·- ------·----

. I 

------jcffi . 
--·--·---·-··--- ····-·-···---- --~ ffi=ll-

P
L

A
N

 

3
1

1
 

1
1'T

O
L

 ---.:1 r r zo
!.t5

o
#

s. O
..F

L
G

. 

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

-=---=----
~---

---------
·----

.. -
-··· 

-
-· 

--
.. . . 

--· 
. 

~ 
- :d

 
!,~· 

i 

I"T
O

L
 _

/1
 

"
-
L

L
 t_ e '!.1

5
0

#
 S

. 0
. P

L
G

. 

e
L

E
V

A
 T

/O
N

 

N
O

T
E

: 
IN

T
e

R
rA

C
e

 F
L

A
N

G
e
 f=

A
c.e

s A
.N

O
 T

O
L

 
C

E
N

T
e
R

 L
IA

/£
S

 
T

O
 
B

£
 

?
'I:!-J

f-
1e

N
.iJ

IC
L

IL
A

R
 

T
O

 
c
o

N
O

E
N

.S
e

/1
 
A

S
S

e
M

b
L

Y
 1.: 

H
 I 

N
 

0
\ 



ii. 

~. ,, 

II'.' 
il. 

.. ,..., 

I-27 

SERVICE: Industria 1 Waste 

RATING: 150# ANSI 
FACING: Flat Faced · 

CORROSION ALLOWANCE: 
PRESSURE LIMIT: 

CLASS 

PAGJ 

MATERIAL: Carbon Steel - Kynar Lined TEMPERATURE LIMIT: 

None 
Bl6. 5 
300°F 

SIZE CODE 
NUMBER ENCODER FROM 

111 - 611 

111 - 611 

l/211 - 611 

111 - 611 

111 - 611 

111 - 611 

PARSONS 

TO 
DESCRIPTION 

----------------PIPE---------------------
Carbon Steel, Schedule 40 Lined with 
Kynar, 160# ANSI Screwed Cast Steel 
Flanged Ends ASTM A53 Grade B 

----------------FITTINGS-----------------
Cast Steel Flanged Fittings, 150# ANSI 
Lined with Kynar, Molded Raised Face 

-------------DIAPHRAM VALVES-------------
150# FF Kynar Lined Cast Carbon Steel 
Hand Wheel Operated with TFE Diaphrarns 

-------------CHECK VALVES----------------
150# RF Cast Steel, Kynar Lined 

---------CONNECTIONS FLANGED------------
For Pressure Connection, Use 111 Flanged 

-----------COMPANION FLANGES-------------
150# ANSI, Forged Steel, Screwed, 
Chamfered ASTM A 105, ASTM A 181 

---------(BLIND) FLANGES-----------------
150# ANSI Forged Steel Blind Flanges 
(Use with Kynar Full Face Blind Spacer 
ASTM A 105, ASTM A 181 

----------REDUCING FLANGES (LOOSE)------
Kynar Lined 150# ANSI Cast Steel ASTM A 
105, ASTM A 181 

--------------FLANGES KYNAR-------------
Solid Kynar 211 Thk with Stainless Steel 
Backup Washers 

----------------GASKETS------------------
Viton A, 1/16 11 Thickness 60 Ourometer 

--------------BOLTING--------------------
Hex Head Machine Bolt with Hex Nut, 
Chrome Moly Steel ASTM Al93 Grade B7 
ASTM Al94 Grade 2H 

JOB NUMBER DOCUMENT NO. 
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SERVICE 

CODE 
NUMBER 

Industrial Waste 

ENCODER FROM 
SIZE 

1" - 6" 

PARSONS 

ENG-PT-1 B l4/81) 

TO 

1-28 

DESCRIPTION 

CLASS 

PAGE 2 

----------------BRANCHES-----------------
Use Full or Reducing Kynar Lined Flanged 
Fittings 

-----------------SPACERS-----------------
Use 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 spool assemblies involving lined 

piping shall be fabricated from Kynar 
lined carbon steel pipe w/150# steel 
flanges and flanged cast steel Kynar 
1 i ned fittings 

2. Manufacturers suggested bolt torque 
shall be usea in assembling flange 
joints. 

3. No gaskets required between flanges 
with molded raised faces. 

4. The following pressure limitations 
shall be followed for diaphram valves 
at l00°F. 

Size Max. Size Max. 
Pressure Pressure 

l/2"-1" 200 psig 3"&4" 150 psi g 

1 1/2 - 175 psig 6" only 125 psig 
2 

JOB NUMBER DOCUMENT NO. 
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PIPING -SPECIAL TV ITEMS 

This symbol on P&IO or isometric denotes a piping specialty item not specified in 

the piping material specification. These items are as follows: 

SIZE 

3/4 11 

1-1/2" 

1-1 /2 

111 

DESCRIPTION 

3/4 11 pipe size Combination Filter and Lubricator Unit. 5 

micron filter 

Acceptable Model 
Model No. C40-600-MIE-AU 
C.A. Norgren Co., or equal 

Quick Disconnect Socket- 316 stainless steel, female 

(ANPT) socket, automatic shut-off 

Acceptable Model 
Transamerica Delaval 
Fig. No. EC-250824 w/Vitron "A" 0-Rings or equal 

Quick Disconnect Nipple- 316 stainless steel, male (ANPT) 

nipple, automatic shut-off 

Acceptable Model 
Transamerica Delaval 
Figure No. EC-255A24 with Vitron 0-Rings, or equal 

Flexible Metal Hose - 316 stainless steel innercore, 321 

stainless braid, heavy wall innercore, annular 

corrugations and close pitch with one hex male nipple on 

each end. Length 10 1 -0 11 long. 

Acceptable Model 
Titeflex 5920606241200 or equal 

Quick Disconnect Socket- 316 stainless steel, female 

(ANPT) socket, automatic shut-off 

Acceptable Model 
Transamerica Delaval 
Figure No. EC-250816 with Vitron 0-Rings, or equal 

PARSONS JOB NUMBER T 
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RF\1 DOCUMENT NO 
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PIPING -SPECIAL TV ITEMS 

This symbol on P&ID or isometric denotes a piping specialty item not specified in 

the piping material specification. These items are as follows: 

SIZE 

l-1 /2 II 

DESCRIPTION 

Basket Cartridge Filter -Single filter housing with 
interchangeable cartridge or basket - bag type filter 
element. Housing material shall be 304L stainless steel 
and shall be designed and constructed to the ASME Code 
Sect. VIII, Div. 1 for pressure vessels. Max. flow thru 
filter shall be 20 GPM with allowable pressure drop when 
clean of 1 psi. The inlet and outlet nozzles shall be 
150# FF flanges. Design pressure 150 PSIG@ 200oF. 

Acceptable Model AMF-CUNO 7PC1, or equal. 

PARSONS SHEET OF JOB NUMBER DOCUMENT NO 
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REQUISITION NO. 

0 Recorder 
0 Controller 

2 0 Rectangular 
0 Other 

3 0 Black 

4 Mounting: 
5 
6 Chart Type: 
7 Chart Range 
8 Scale Range 
9 Chart Drive: 

I-31 

~-Indicator 0 Blind 
l::fTransmitter 
'o Circular S.standard 

'5 Standard 

0 Surface S:.Yoke 

VENDOR ;:- ::_ '< =. :. - ·- ( Qe.. :::.. PP-=:..:-
Model No. =:_1.1 :::::. ~-lStv•:: i =-
SETPOINT ADJUSTMENTS 

21 Manual: 
22 Remote: 
23 Control Point Span: 
24 Other 

0 Internal 
0 Pneumatic 
0 Fixed 

0 Pneumatic 28 0 Flow Rate 
10 Chart Speed 

Volts 
28a Suppression 

-~k-----.Explosion Proof 29 0 Mercury 

0 Pressur~ 

el No 
El D1aphragm 

11 Air PressL:re 
12 Other 

TRANSMITTER 

13 Type: 0 Pneumatic 
14 Output: 0 3-15 psi 

0 Other 
15 r 

CONTROLLER 

16 Type: 0 Pneumatic 0 Electric 
. -._0 Other 

17 Prop '% -.0 Auto-Reset 
0 Other 

18 Output: 0 3·15 ~sj__.--
0 Oth'e'r -

19 On Measurement Increase 
_ __....Out-put: 0 Increases 0 

AUTO MANUAL SWITCH 

20 No. Positions ---. _0 External 
_. -Din.tegrar--:~.:.. ---

Notes: 

RJP OATASHEET 
THE RALPH 1\11. PARSONS COMPANY 

SNG·IN.061 1A 

Diaphragm or Beilows 

Local Indicator ______ y...__,-===-::-,-:::::-------
Charts and lnkset ---------------
Mounting Yoke----------------
Pulsation Dampener---------------Mercury ________________________ _ 

Lubricator and Isolation Valve---====-----
Integrator -=--~~--:-:-:-------:===------

imary Measuring Element------------

Switch-----~....,...------------
tically Sealed ~xplosion Proof OGeneral Purpose 

DIFFERENTIAL PRESSURE 
INSTRUMENTS 
-·~ / ::::...__ 

SHEET 

L/3 

DC-
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REQUISITION NO. 
! Reference Specification Sheet No. 

Rev \:,No. 
Item 
No. 

P&ID No. 
and Section 

._ ... -~ .. -

Notes: \..!...- \J c:.. ........ :::, ..::.. :::. ---

RJP OATASHEET 
THE RALPH M PARSONS COMPANY 

'" '"--'•''"-' -''"~''"' '~'~' ''"'' ~.'• '<<»-' •·•-o• 
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I Model No. '-- 1: ':) -v· - s ':--'1 ::: i .;., 
Statoc 

Differential Pressure 
Range Range 

- ----··-
,, ~z.O .:..-I 

Scale or 
Chart 
Range 

Measurement 
Increase 
Outout 

. (<_ - :..;::; 

' L 

DIFFERENTIAL PRESSURE 
INS"(RUMENTS 

\ I-"' v <="' ' 

Service 

SHEET. . / 
(Ly I 
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REQUISITION NO. 
VENDOR c.A~""c..c OR. ..:::., ?P R.:::··l E.D E_.Q u ;"::.L '\ 

1 Tag No. P<."-1- '2..."'2..(o 

2 Item No. 
I 

3 Model No. 
..,....,~.! ];) 

4 Service PLA-""1 Rlt< IO 

~ N.c; P\J tJ) 'f' 

5 Line No. 'h.'!.. C..P!Jl. 5" .... \\ 'z.9 N.E 

6 P&ID No./Section '(..A. R'l- 1--lf'CILc.. 9 

SERVICE CONDITIONS 

7 Fluid I Units AI~ ls<.RI'. l I l 

8 Min Flow Max Flow '2..0 

9 Normal Flow Sizing Flow 4-Q 

10 Inlet Press Max Norm I '2.. 5 100 

11 tc.p Max I L:. P For Valve Sizing 0-/t!JC ~,., .• fl 

12 Temp Max Norm OF At-r\13 

13 sp gr @ 600 F @ Opr Temp 1 z. ~~o-.3 IZ. ··'-'o-3 

14 Viscosity @ Opr Temp cp ~ I .B4- lC \0 -z 

BODY 

15 Body Size Port Size 3/A, l( lCD 

16 Type of Body 

17 Material 'BRON"Z.i:: 

18 End Connections "S<::.....RE\HE..-:D 

19 Bonnet SI'"D 

20 Lubricator Isolating Valve - -
21 Packing or Seal -
22 Position Indicator --
23 Guiding -
24 No. of Ports ONE 

25 Valve Characteristic -

26 .... Cage 0 Disc 0 Ball 0 'ST"D 

tv "' ~ Plug 0 Shaft 0 ShattO srn 
~ 0 'ST"D 

28 E Seat 0 Seal 
I-- .= 29 

30 Cv for Sizing Flow Furn Cv 

NOISE DATA 

31 Line Size Pipe Schedule ~f;'-11 ')(.5 

32 Insulation -
33 Sound Pressure Level dB A -

ACTUATOR & ACCESSORIES 

34 Actuator Type <S~L~ RE...C::.· 

35 Fail Position C.LO SE...:D 

36 Close@ Open@ -- -
37 .:.:. P For Actuator Sizing -
38 Positioner Required W/Filter Rgltr - I - 1 

39 Bypass Gauges - I - l 

40 For Input Siqnal of --
41 Oi.ltput Shall Be ;.f.DJ". 0-lo~ ,:?.51 

42 Handwheel Type --
' A FACE TO FACE 

t~ B FACE TO CENTER 

+-t- ,.,·T 
c FACE TO CENTER 

0 CLEARANCE 

f ~B-4--~-r--
E CLEARANCE 

H ACTUATOR OIA 
'I 

OBSTRUCTION J ACTUATOR HEIGHT 

Notes: C) 'B'{ 'J E.t··fDc:> R 

I=JARSONS 
SHEET l JOB NUMBER 

'+~ bO 9° 

SPECIFICATION CONTROL VALVES DOCUMENT NUMBER I I 

\S.\0-l 

ENG·IN-021 1 \4/81) 
DC-



'II 

tt•" 

ill 

ill 

11 
ill 

'~· 
!Ill 

I-34 

REQUISITION NO. VENDOR bRE..).S~~~SKro~ OR A?"?~ EQ11~l 

Reference Specification Sheet No. Model No. rz?qss 

1 Type: ;(Indicating Cl Receiver 8 Pressure Element: .Bourdon Cl Bellows 

Cl Other Cl Other 

2 Mounting: Cl Surface 0 Local 0 Flush 9 Element Material: 0 Bronze 0 Steel 

3 Dial Diameter 4- lj'"J..II Type~\{.,.5~ 0 Stainless Steel OOther 

4 Dial Color: Cl Black ]II White ~~~ 10 Socket Material: 0 Bronze 0 Steel 

5 Case Material: 0 Cast Iron Cl Aluminum 11 Phenol Type ~1es.SS 0 Stainless Steel OOther 

Cl Other 11 Connection · NPT 0 'I..· in. )a'!:. i 
2. '"·; 

6 Ring Type: Cl Screwed 0 Hinged Cl Slip .Bottom OBack 

• Other St:::! A'P 12 Movement: 0 Bronze )~stainless Steel 

7 0 Liquid Filled Cl Glycerine Fill 0 Nylon OOther 

Case 0 Other 13 Blowout Disk .. Yes ONo 

Rev Tag No. Item P&ID No. Range ( () Operating Service Accessories 
No. and Section Tube Dial ~~~ 

I 
LI\-RV-~? Z.EF>tc~R Tlc::::-"2..1 10 

PI-2.0~ -9/ k.~ 0-)oo c-(00 6-t.:.a ::s u r-.... 0 'E. '\~~-.<. PRt...SSURE 

:;.. I /cc:r 
tOO TO PL.. A t-t"T" A liZ \0 

P!.- 2..'Z. s o-1..00 0-"200 12.S TT<:..P..N~\=E'2.. PlJ ""p 

Notes: (D '5cAL..C::: 5 lo ""R:>C: (N \-'") 'IS ........ IZ.. (c... E..t:::::i>~ I-....IAL£.N1S 

RJP 
SHEET JOB NUMBER 

PRESSURE GAUGES 4' ba·::::~-3 
DATA SHEET DOCUMENT NUMBER I REV 

THE RALPH M. PARSONS COMPANY \ S'. ID -\ D 
ENG-IN·1211A·G 
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REQUISITION NO. 
VENDOR c--c c J :..-"' 7' /:;.'>~ ,rt,--·;,;~·----<" ::> _.-_,·..;_.·...:. 

1 Tag No. 
~., /• :<us 

2 Item No. ff 
3 Model No. Jh4t/__C. 

4 Service RcA£7!')/f 

YEN/ 

5 Line or Equipment No. 1 ' 19 Y·tl z_r- l'lP 

6 P&ID No./Section LA-.RJI-N_P.q //<7 

:g SERVICE CONDITIONS 

7 Fluid 
.5-r:,.,,..., 

8 Required Capacity Units '/00 #/~ 

9 Maximum Capacity 

10 Mol Wt or sp gr @ Opr Temp 18 

1 1 Viscosity @ Opr Temp cp o. 01 e 
12 Press psig: Norm Relieving AIM 

13 Temp OF: Norm Relieving '2..\0 '2.4-0 

14 Spring Set Press (psig) so 
15 Accumulation % /() 

16 Back Press-Constant \0 PS~'=:o 

Varies: From To 

17 Bubble Tight @ 90% Set Press ~/"?,...,~·i:?t::' /;</It 

BASIS OF SELECTION 

18 Code A'.S/'1/! .S~C// ~...u K--'Zt ....::PI V. I 

19 Fire 

20 Other 

21 
ORIFICE AREA 

22 Calculated sq in 

23 Selected sq in 

24 Orifice Desiqnation 

GENERAL 

25 Seat Type r(;IL'- /V<:::>ZZ ~L" 

~ •. l . 

26 Design Type ...5Ar c 7 y ,,., k:'/:-,..: 

27 Bonnet L! L ~""J .1' ?:> 

28 
BODY 

il 29 Material _C_Ad3.::.,J J7/.; (. 

30 Size Inlet Outlet I'' -; 1J.. ,, 
31 Flange Rating ANSI S'C.-?.! (...1..1~.:> 

32 Type Facing 

33 

TRIM MATERIAL 

34 Seat and Disk ..3Ct.r_;: S z. .. 
35 Guide & Ring(sl e? 1/- .: -~ 

36 Spring 
~- ~;'(~ d,ctA./' ~.: v:" .. ..:-~ (.-

37 Bellows -
ACCESSORIES 

38 Cap '( .:!- .5" 

39 Lever Plain I Packed ' - ~ ' .. .. -/ '.- --' 

40 Gag 
. .,. .. -~ _ _. 

41 Other -
42 Code Stamp (ASMEl /1/~ '7 tC'/c;) ' . ' 

Notes: 

RJP 
SHEET I JOB Nl.)MBER 

-4-'7 ~~ ~~~ 
, -

RELIEF VALVES 
I 

DATA SHEET O_O..C.UM~NT NUMBER I RE\i 

THE RALPH M. PARSONS COMPANY 
./v , , __ ""!-

~· ,,... • .,., n":l11_r: 
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ll REQUISITION NO. VENDOR ,f'.a.f,,.,&J~AI.,.. ( 0/f ,.,,,_,-t't>II"T~ 4-,. ~"' .4 t..J 
Reference Specification Sheet No. Model No. "/'f4/ ~~ 2. (/ /'!/_ /IV"t 

GENERAL AUTO MANUAL SWITCH 

1 Description 0 Recorder 0 Indicator ){Blind 23 No. Positions 0 External 0 Internal 0 Integral 

0 Controller t:l(Transmitter ·. SETPOINT ADJUSTMENTS 

·a -;. 
ii 

2 Case 0 Rectangular 0 Circular Jt Standard 24 Manual 0 Internal 0 External 

0 Other 25 Remote D Pneumatic D Electric 

3 Case Color 0 Black jli Standard 0 26 Control Point Span 0 Fixed D Adjustable 

,I 
~ 

4 Mounting 0 Flush D Surface 0 Yoke 27 D Other 

5 No. Points .... Recording - Indicating -
6 Chart Type -- ·in. 0 Strip D 12-in. Circular MEASUREMENT 

il D Other -
28 D Thermocouple 

7 Chart Range and No. -
8 Scale Range and Type - Type 0 J(IC) 0 K(CA) 0 T(CCl 

D Other 
9 Revolutions per Day - or Inches per Hour -

10 Pen or Pointer Speed - Seconds Full Scale Travel 
D Reference Junction Compensation 

- Seconds per Point 
D Automatic Standardization 

11 Printing Speed 29 D Radiation Type 
12 Balancing 0 Electronic 0 Mechanical 0 Manual 

30 'Ji( Resistance Bulb Type 

13 Volts¥-
;;.1} Other 

Hz ~ Material 0 Nickel Jl! Platinum 0 Other 

ll 
TRANSMITTER 31 D Other Type 

14 Type 0 Pneumatic ){Electric 4f. _ .N.JL.I. 
32 Range to 0 °F o °C 

15 Output 0 3·15 psi ,0( Other.. ;2p ~.l3 Other 

16 ACCESSORIES 

CONTROLLER 34 Filter and Regulator 

17 Type 0 Pneumatic 0 Electric 35 Air Supply Gauge 

0 Other· 36 Charts and I nkset 

18 Prop ___ % 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 

II 
Output: 0 Increases 0 Decreases 

21 Electric Switch Type ; On Measurement Increase . . 
Contacts: 0 Open 0 Close 

22 Contact Rating Amps Volts 

:II Notes: ). /~"' IIJ../",.., "7? ~ /.t.~7'~4'" ~ L ~"".,. 4J'r ;er~ -'1NJ) w~~t. 

;(. 2~,-lo ;9A./_3 ftf111"~AJ //.P...J c..I.I' ?,..;/ .d t. ~ 

II .3· S".e.~ ht41,.., ~~ 12~ -t[ ,Co~ £,"'4 c
1 
£~ ..1>,~ tf/~t.t. 

'U-4' ;V~ I rr- lf.l' d 

v~NOod.. D ,~ctr / :/L 1- l'tc.r,t! L /1/...!Jv.S'?";p /~.! I /tl t!. 
J ) I 

;; v' / dc. ~t:.U(.e_· ( r-)c..P~L r:',-J .. t/.;; V .t>cj ...<ocHA, ~ ~/~-:"'...) .,.; (.);J,-'L y 

RJP TEMPERATURE INSTRUMENTS SHEET'-/ g I JOB NUMBER 

tc; .ft=?-_3 
DATA SHE'ET (POTENTIOMETER, PYROMETER 

DOCUMENT NUMBER I REV 

THE RALPH M. PARSONS COMPANY AND RESISTANCE) ).5'; 10-/ 
ENG IN 161:2A G 
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REQUISITION NO. VENDOR /flfi-SZ~t:1dq"7" (PA! -4,_.,.-'"1/&.Z:J rJ;v;lo 

Reference Specification Sheet No. Model No. K'J'q 11e ~~".5 ~ot,& ;'.5~& ,:J~ r~} 

~· 
Item P&ID No. 

Type of 'I:C Scale 
No. 

Me as 

Rev Tag No. 
No. ·&Sect 

Range lf7JI and 
Points 

I ncr Service 
"F aa, illlli Chart Output 

r~.iT-If~ , I ~:;.77 t; -1/.:10 
-... 'T'' /C <: ,., r., ,._ ;' '7 - ._ 

Jt- WI .It£ - - /Nt'd. rl<-21 r~~~ 

/" " 14 /'fl"1 

~· 

Notes: WELl- 72 /? .1! ~/ .,....~ -::i/.t. z:. ,..."~ EtEr'1'Eu/, W~GL 77? Be ~,t.A.v~;:_ ...... ._ 

/'1' o v ... q E z::; f7'~-4/~,.,J. 7 Srr-t~ 1 
.; , /..57; ~ £"' / s .£ .!> ~A~C 

Hrf.S7Et.Lo r ~r~r~~~,,.,L 

flrp . I TEMPERATURE INSTRUMENTS SHEET t.(- 'f I JOB NUMBER 

t.!)/9-3 
J.,l DATA SHEET L (POTENTIOMETER, PYROMETER, 

AND RESISTANCE) 
DOCUMENT NUMBER I RE\ 

THE RALPH_M. F'A_R!Op,jS COMPANY__ ·-
-----

1$: /0- I 
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REQUISITION NO. VENDOR ;;::... S ~C iZL"l~ I(_ o ~ ~?'?RO\JE.~ :::0-JP.\ \ 
Reference Specification Sheet No. 

GENERAL WELL 

1 Bulb Type: )(Threaded 0 Plain 0 Union 7 Construction: 0 Built-up )!(Drilled Bar Stock 

0 Other 0 Other 

2 Case Material: • Manufacturer Standard 8 Material: 0 304 ss i( 316 ss 
0 Other 0 Other 

3 i Dial Size S'' Color ~i-\-11~ 9 Process Connection: 0 1-in. NPT ~II /<),0"1' 
4 Form: 0 Straight 0 Angle 'fii! Other 

1 0 Fixed ){.Adjustable 10 Lag Extension T: JKNone 0 Shown Below 

5 f Bulb or Union Thread Size1z :?'!;·in. 0 ~~-in. 0 3-in. .w '?'f W.!" € i Manufacturer Model No. • 0 £ Z. £ 1 1 Manufacturer Model No.-¥ Lit; 1"1-r' 

Rev Tag No. 
Item P&ID No. 

Range 
Opr Stem *T Type Line Size Service 

! 
No. & Sect Temp Length Dim Connection and Spec 

""'!-;-"- LA -~Y 0°10 ~ ,'74 \t'-!.C'N 
! ~6 3 I MP-~~~~ 100° c 8o""c - - '.,Np,c;;:,--re:. 'J-4 A;, \ E.\<:. 

111"2.1-t-t~ 

I 

I 

I 

Notes: 
* T Dimension is lag length. 

,.z;i* % II /*11/,# F .._5::. I'(! .C 14/r ~ tv~'-"- ''{/ .. 
fl. ]) ,~,.,r ~U.f/t:J;.i 

#t ;_. 

,d'7;,., t.;~1 /# &Jtc /t/'rlTAJ7 ~GIJ' ,1" 4.& ...r,-~ rl! 7L 1 /O;t 'nh..t C/ 

J),,.,; ..,.,..! /() ""' 

. SHEET I JOB NUMBER -
RJP SPECIFICATION 

INDICATING BIMETAL _-.a =C.. _::::C,-.3 
THERMOMETERS DOCUMENT NUMBER I REV 



II 

I-39 

~• REQUISITION NO. I VENDOR ,:C. seD ( 01<. p.po·~ ;::;;'.! =-o ::: Gt.J P.L 

~~-
<J 

"' .c 
<J ...: ... "' c ~ 
"' e E 

~· 
"' 0 
~ .c 
C'l 

"' "' .c 
"' ... 
"' "' 0 ... .... •• c. ... 
X "' "' "'0 
"' c ... ~ 
"' ~ <lJ 

, Tag No. ...... :;z -'2...~-z.. -'- ::c - '"2. "Z 3 z z- .27'( -
2 Item No. I 2.. 
3 Model No. HIAZI I b~ \'.1\ /113 cf'ZJI CS:7ffc 
4 Service •cw TO ~ c \N lD .5 f ""L. W-+7r-t. 

ca~DE~s~-.:. 1<:~croR 70 /?Ue/11-t:. /"f/111 r.--z, 
5 Line No. ,··-•c,-.J- 112.0- N E. ·."-rC:N-1 1'2.3-N-:;. 
6 P& I D No./Section L A-e.'{-1")1"'-9/H "i- L..~ .• :i<=·'-1-~'\'P-~}\-1 s 1'1 ~- 1 I .J-7 

SERVICE CONDITIONS 
7 Fluid I Units '\NP.., -c.. K. ls?!Vl ''N ;o., IE n:.. IGPN\ WA'7.C /2 l~ll"'f I 8 Flow Normal Maximum I 1·0 \5.0 l\·0 I 5", 0 ,.J" 

0 

11 
... 
0 > 
.c .c 

"' 
c 
<lJ .c > ... ·c;, 

c 
0 ... 

Jl c 
"'0 <lJ 
c c 
"' 0 

"'0 u 

"' c c 
"' ~ 

11 0 ... 
~ ~ 
~ ;::-
"' E (\; 

<lJ > 

~· 
.... .c 
"' > a:; 
<lJ ... ,... ... 
f= -E 

9 Pressure in Normal Maximum bO (oD /,.o 
10 ,:;.p Normal Maximum 2. 2. :z.,. 
1 , Temperature Normal Maximum 10 80 10 50 7.() 
12 Vise @ Opr Temp Cp Sp Gr 1·0 [-0 I.Q 10 ? o I 
13 Gas or Vapor Mol Wt -- --
14 s. G:.. /vrs-c?<:? t=" T \ ' Cl I ,Q 

BODY 
15 Body Size Port Size I'' \ ,, 

I I'/ I II 0'' ~/t! 
16 Type of Body "2... \}..f{::.,.., 2. -'N~Y .2. w"'.., 
17 Material '3J<.o ss _)I /,-.f.[ 
18 End Connections $ c. 'R.. "'D -- ...f"c-~ .!> 
19 Direct Lift Internal Pilot '-IE...S -- '-1 'E.. s -- r~ s -20 Packing or Seal -- - -
21 Manual Operator 'iE::'S YES Y~S ... 

~ "' 
r~ 

c. 
z "' ~ ' <X: "' 
~ 

::l 

::E ~ 
0 "' .::: 

:t~ 
u a. ~··.·:; Cl) 

~~ z c 0 
(Jj "' c::: > 

"' 

tl 
<( ~ 
~ 

~ 
-c 
~ 

::c .E 

22 Reset -- -- -23 Material Plug Seat ss 6Lt t-\-1+ ~ -:ss &~K~ N .ss ,[JiiN4 IV 
24 Cv for Maximum Flow Furnished Cv 2' ll I "2.. a I \ •"2- i.J 
25 

ACTION 
26 Normally Closed or Normally Open CLO-:s'==t> C.L.OSE"b C t. C' .J.'c· J) 
27 

SOLENOID All Solenoids Shall Be Designed for Continuous Duty 
28 Voltage DC or AC & Hz I 'Z.D\J bO ~~ a-- /I' .r J/ &. .:I If~ 
29 ~ \NA-rtSPullln Hold 15'·4- - -~ 

....I 
"' 

.~I 
<( 

-= a: c 
UJ 
::c c. t- "' 

30 Enclosure Nt.MA-4- - /II tC,.,,.,. v 
31 Electrical Connections and Size I I '2.. 'I != lo-1?'1 -- ~ '' 6W1>v 7' 
32 Coil C..LAS'S. f+ CL..AS.S 4- t!LA$I H 
33 Connections (Reference Sketch) l 1·1"-lL~I --- I IA1"-r.7' 

0 
u 

,il 
X 

"' >-- o; Qj "' c. 

34 " " " "2.. olSI L"E..T <:- 2. "v"?~~? 
35 " " " 
36 " " " 0 0 - c 

'~ll -5 "'0. 

'li "' 
~ 

~ 1i 
'C X 

Notes: 37 
E 
n 

~ ~ ~ -o o-e 
r 
g 

"' "' ''11 > 
~ 0 -o· 

.!il u <lJ ... c 

i -o o- -o o- -o o- -o o-z 
e 

"' 0 0,- d 

!'I "' -c 
"' "'0 "' ·a. 

.~b - "' 0 

-= u 
38 
D 

"'0 -o' 
c "' 

:w~ "' 
u 

.., ,"<)'0' 

"' 
-5 

Iii ~ 
0 

in a. 
c ~ 
0 "' ,,~ 

.c 
"' ... 
~ 0 

·u c 

"' -~ c. 
"" "' > 

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 JOB NUMBER RrP ----------·--· ~1"\1 r'._II"\IP"\ \#A I \.#P',.. 
j:j-I l......(l,Cl,-=\-~ 
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REQUISITION NO. 

Rtference Specification Sheet No. 

Item P&IO No. 
Rev Tag No. 

No. & Section 

(.f-19! I ""J["~ 
TI~If.?A 2 r:t'-r' 

.. 

_,./ ~ 

~ !""' / ''-,.., '- / ' 
..ifl'f- r;E..::;. Cw 

& D,&$J. ~ 

-. 

--

". 

RJP DATA SHEET 

fHI "A~ M. 'ARSONS C:OM.-ANY 

ENG·IN-1151 1 B·G 

Chart 
Range 

# 

-'/C , 
~/N~ 

k1 A/() 

1-40 
/ 

VENDOR Ji?ISt'";l.tl'e~ /"~U:ft!/! ( &!.<.. #/'r-G:v~ J"l) 

Model No. fl E t: I Z I Z -;p: ~8 e ~t.lr1'-) 

Scale 
Measurement 

Increase Service 

Jaff Output 

t:J- t~ ~ /NC A'£~ 'rt:).-i ~IVA! UV~f-

a-¥oo ~ /tVC ~;"AC7'Dtl£. /~AIK 1'?rtr' 
. 

' .. 

-

1- A ~ ... ., ~ "' . 
~ iCT~~, -""' ,..-rc;;; ,.-.: 

~ £.4'~ ~t;rH ;t::J t& '-E·v~~ 

7'l-l ~~~ 

. "· 

RECEIVER INSTRUMENTS 

SHEET 5-z, j ze NUMBER 

otf~'.3 
D~ENT NUMBER 

I • ~~-I 
I REV 
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REQUISITION NO. 
j VENDOR 

1 Tag No. PD- 22 7 

2 Item No. I 

3 Model No. 1! 
4 Service ,fEA-iOR 

J/ENT 

5 Line or Equipment No. I '.:..A v'-/11 1.-1.1£ 

6 P&ID No./Section LA·!? I-N_})-_~~ 

SERVICE CONDITIONS 

7 Fluid ..57'1-"-Y t/.-.1~1~ 

8 Required Capacity IUnits ~~.;) f#/~R I 
9 Maximum CapacitY 

10 Mol Wt or Sp Gr@ Operating Temp \ ,8 ( APPR.c:<..) 

1 1 Viscosity@ Operating Temp Cp -
Q.0\9 

12 Pressure psig: Normal 1 Relieving AIM! I 
13 Temp °F: Normal I Relieving z,;:::J I 2...40 I 
14 Back Pressure· Constant AI M 

Varies: from 1 to I I 
15 Bursting Pressure, Desired psig C,o 

16 Bursting Pressure, Minimum psig ..r7 
17 Bursting Pressure, Maximum psig (;..3 

BASIS OF SELECTION 

18 Code 
19 Fire 
20 Other '?SIJ ?R~TE:"nc~ 

21 
SAFETY HEADS ... 

22 Size I 

23 Type - {f)(.) I~- ..5 ~t2..i FA"71C 

24 Inlet Connection· T'fpe_ .. 'f<CCD NEC ""- i=LG:, 

25 Inlet Connection· Rating /,.-IS"~ \<.I= 

26 Inlet Connection · Material so 4- :_ c:;.S 

27 Outlet Connection · Type '-I. ;:_L "J i'i U.IC.. i=L.C.. 

28 Outlet Connection · Rating /"- \ so 1f:. \2..F 

29 Outlet Connection · Material ~O~L "55. 

30 Bolting ANS:t 

31 Gauge Tap --
32 =oR..~ 'S c... \-1 'Lb. .::+-a 

RUPTURE DISK 
33 Disk Type ~ 

34 Disk Material ~\(&, s.s 
35 Vacuum Support Material \~ ~ 

36 Seal Material T C" ;::. LC ._ 

37 Protective Ring Material -
38 Lining "IE..~l.. o-

39 Coating -
40 Knife Blade Material -
41 Gasket Material -
42 

ACCESSORIES 

43 Spare D isl<s 2.. RI::~'D 

44 Code Stamp (ASME) on Handle .....,.':.S 

45 Excess Flow Valve --
46 
47 
Notes: liV 1'7'(.),t ~ j) 1.1~ ,.:t~.Z> ..S HFE77 ;-rr.-J.J) 

~ ,., ., A! , ~ "? t:J ~· ,...." d.Ssr"~'' r:'/9 ..c. "?' J 

/?,~ r~ "'AJ~ c...: 

RJ'P . RUPTURE DISKS 
DATA SHEET 

THI IIALI'H M. I'AIIIONI COMI'ANY 

as's fl-'~ry .s 'r..(?£~.I 
(e:)<l't. ~~t:l.rz.!), £~ ",.. 

I I 

I I 
I I 

. I l 

4$ '7' / ... ,v ..;)1)4,. 

,n.v~ /N.;" ;1' .. ~~~ -4L'?~LrJ..J 

SHEET t JOB NUMBER 

S3 6ol/-3 
DOCUMENT NUMBER I RE 

I "S · \0 c 
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REQUISITION NO. !'vENDOR BEcKMAN (o~ APPF 0\/EO 5 ~UA\..') 

Reference Specification Sheet No. 
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\ 
REQUISITION NO. VENDOR /'1 ,4t;: AI' c.lf'7,.? c L.. ,·· _;)~ ,...,......,...........,....,~ YE.2; c t;fJ.;.JA ~ J 

1 Tag No. L.6/L7- 11~ 
2 ·Item No. I ORIENTATION 

3 Model No. ff2- 7ooz- o 01 
I 

Jl 
4 Service /f' ~rl C' 7~;<1! r;. ;V/( t: ... :.-:·--' I 

~ -' I 
4lli=' / 5 Vessel or Equipment No. II<. - 7 I ,. I I 

6 P&ID No./Section ~1'-1 )(-f' II 
@I 1·1 Tf '):: J<D 7 Type /4 """,# ('" / 7"__.,.""' {'" ( /Y~.! 11.-l J..\ ~ 1 

SERVICE CONDITIONS '!lr~rr· U I 1/ 

8 ~Fluid TR .l" ,J,. E ~ ""•-I .... .1.. -rr< LEFTHA~D -- --' 

9 ~ Fluid MOUNTI~ I .@ 
10 spgr~ spgr ~ 

.j 
I 

11 Press Max Norm (psig) /1148 \ \ I/ j II 
12 Temp Max Norm (OF) 21./0 :2..1.;:) ®--., ,._ 13 ·:ill'® ''\ ,., '\ 

' I ' ' 14 j~l /-:.,:., 
~ ?~~t~d! #I- ;x; 1- oo/Y \,. 3..\ i - ,.., 

15 Material KYN-4~ ~,.. ~!:) ~?:~' ,7,' 
Size & Type Connections ..3 I/ -/ ..r;:, .H ;:. /"?.~ LEFT HA D v "'"® 16 ,,<J.{.!,. J/6;. .r .s ~'' , , 

'j \ 17 Top Connection~ ~Z2Ll: '7 ~ ..... c~ T,-fAJA MOUNT G 

~~ 18 Bot Connection eocation= 
19 Case Mounting \ 

\ : J \ 20 Flange Orientation 
I 

21 Rotatable Head 
ote: Mason-Neilan \ 22 L~.-ut;l/-1 t,&N Standard is No. 1 Above ' 

FLOAT OR DISPLACER 
23 Diameter or Length, in. 
24 Extension, in. I\ ® 

, 
25 Material 

c;al~r, 26 Torque Tube Material 
27 Air Fin <D ~~ '\\ I' I@ • 
28 JL WI • 

\~ c:;ff?U ! TRANSMITTER ~ ;:::l RIGJ'iT HAND 
29 Type J::!Lt!'&/4/C 7 u MOUNTING 
30 Output '?'-co .A-/..4~ ~ \ ,./ 

, .. 1 ~· ,i.;' 

31 \ 

\ \ I / J CONTROL 

@'~ ~~ 32 Type , , ' ' 
33 Proportional % I Reset ... ~~~"'," /( 
34 Output '·-' ... \"V""n + 
35 On Level Increase, Output ,., , ./.J-. i ,.J 

' < 
' ' I 0'-: 36 ®',"<', ,",- 6 GHT HAND 

ACCESSORIES 
'J v I 

MOUNTING I 

37 Filter & Regulator ,.. \ 

,II 
~~~ 
.ill 

38 Gauge Glass Connections \ 

\ J \ 39 Gauge Glass I 

!~I 
40 Purge Connection 

\ 

41 Electric Switch 
ote: Fisher Governor \ 42 Cr~6t-'- .5 d:J tt> .e. $7-:1112-o i?O 2.0~ i:r" Standard is No. 1 Above \ 

43 \ 
.:il 0Jotes: 

\ 

RJP SHEETJ!f I za NUMBER~ 
DATA SHEET LEVEL INSTRUMENTS o~r-
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DOCUMENT NUMBER T REV 
~~"- ,I 
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REQUISITION NO. VENDOR :ptjAJI~l- 7.NDvS7t€-'£ .J (' o.c. /71"'1"~~~/c_.., 

ORIFICE PLATE ORIFICE 'FLANGE .&: .,. ""' i<-. 

1 Concentric: )0' Other 7 Taps: Flange 0 Pipe 0_, Other -
2 Make to ASME Standard )d Other 8 Rating & Facing /..5'2; /'LA-7 ~dC.:! 

3 Plate Material: 316 SS 0 Other HI9-S'7.£LL.o >' 9 Type: Weld Neck :-Other J~l"' C)A.J 

4 RT J Ring Matl & Type 10 Material : Steel Other 

Bore Maximum Rate · 0 Nearest 1/8 in. ,:g{ 11 Tap Size 1/2 in. NPT 0 Other -
5 
6 Stamp to ISA Standard J?{ Other 12 Flanges by_ Mat' I Control 0 - 0 

13 Tag Number lf"O- ;tt;q 
14 Item Number I 
15 Service Rt',~Cra~ 

T.K-ZI /"'jf 

16 Line No. 1 11 Hw .. li,e -1 J~ -#~ 

17 P&l D No./Section HP- '1 ~,.7 

SERVICE CONDITIONS 

:11 18 Fluid (.lOP!~ 

19 Flow Units 

20 Full Scale Flow Opr Base 

II 
21 Norm Flow Opr Base 

22 Press (psia) Opr Base /frl~ 
23 Barometric Pressure (psia) 

24 Temperature OF Opr Base :2.../D 
25 sp gr @ 600 F & Base Press 

26 sp gr @ Opr Conditions 

27 Supercomp Factor@ Opr Press 

28 Vapor, Gas Mol. Wt. 

29 Viscosity@ Opr Temp (cp) 

30 Steam Qual I Superheat OF 

31 Weep Hole Required 

32 Viscosity Correction (Fe) 

33 Liquid Compressibility Factor (Fp) 

34 Density (lbs/ft3) Opr Base. 

:il 
35 Compressibility Opr Base 

36 Cp/Cv 

37 Specific Volume (ft3flb) 

MEASURING STATION DATA 

38 Actual Orifice ID in. ' J/~"" 

39 Line Flange ID in. ..Sr:P 
40 Orifice Plate Thickness in. ~t!" 
41 Seal sp gr@ 600 F --
42 Meter Type -
43 Diff Range in H20 Dry N'/ri 
44 Static Range psia -

ill 45 Chart or Scale Range -
46 Chart Multiplier (C) -
47 Beta Ratio d/D • z...r: 
48 Manometer Correction (Fm) -
49 Flow Equals -
50 Line: Size I Sched 1 11 ..5-r.J) 

'I II 

Notes: 

1. Volume rates of flow are expressed at 600 F for liquids and on base conditions for gases and vapors. 

2. Vents a~d drains (weep hole~) when specified shall conform to 4]20 (i) of the ASME "Flow Measurement" 

Chap 4, PTC 19.5, 4-1959 

3. "F" equals flow pen reading; "P" equals static pressure pen reading. 

RJP 
SHEETS9 I JOB NUMBER 

ORIFICE PLATES 
tf,.r; t 9-3 

DATA SHEET DOCUMENT NUMBER r REV 

THE RALPH M. PARSONS. COMPANY /S:Io-( 
ENG-IN·1511-G 
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For --=:L:..:C::::...==;:::..·-~._.~A.:..:;J.:..;;.:..:!:::"==--::::.-___.A;.;:I.t..-.,L;i-'-'-/==Q:.:..;·Iv'-''P__.,L~-'1-=·A._t:)-..:.•---- Site Los B_:...~li-'·1 ,- /v:: I' J /.../;: /lr:#, 
Unit ----~'="..,:.;:•;:;::....:.... . .=:::,..!o::::::.._+./-''"'~_,~=U.,-...,1.=..:....:;-_.:....I.t.) ________ Service pc:;,.,.,.:-,c..~-;- ?,:c~· '•·:~ l:·,.,..,,_·c; -:<::.(,1:::.. 
Item No. ----""_.~M;..:.._--=Z:...;O=------------------:------- Quantity C/E 
Mfr '- Size/Type ITl;!ZBIIJ;; Serial No._-:,_1 _____ _ 
ltemNo.(MotorDri~- .M-ZQ Fu~nBy 1/.:-..:;og Mtd8y lcNP.o/? 
Other -~ / 

MIXING CONDITIONS 

r.~:xer FunctiOn 

Final State Reqd: 

-:-o 1'-~11J TA : t...J·=- ..,. - l-1 D..;.: J J..' .r, .1 ~ P,.J: AJ.~' ,...,/ J /-} !...; "_A-Ji K. -;:.,;: ~ c;,,.; !;'"J 'i 
:: Comple~niformity II 98 % Uniformity 8 Off Bottom Susp ~ Other 

. ~om Batch Blending Time hrs Solids Se~g Velocity V!ithdrawal Rate 

C~ONENTS i APPLICATION SKETCH 

1st Cm~ 2nd Cmpnt 3rd Cmpnt Mixture 
1 

, 

Type of Solid ----- t-----_.,.~ .. ltr-----+------+-----~r;., 
Specific Gravity @ ~ ° F t-----+i-",..,_ __ -+----+-__.J.J..:..·• ...,S~..FI IJ. 
Viscosity cp @ 6 o °F r-----+--'-... r---1-----r--"'5::...::.0-"C9:1P--I 

Type of Liquid .VDT£" I 

% of Mix 0 Vol 0 Wt r---:---:---'-..,:---1"---------i-->11.1~~ 
Com oo ne nt Temp 'l>E ~16N ° F r--_..:2:......::.2.5=---ri _..=z::..;:~::;:..!II!.___,_...;:Z=-::Z.;:..2._.:::-:.__-+-I __,~~~----l 

fpm 

Solids Size ' I 11 
' 'j s'-4'' 

41-o" · _j MIXER DESIGN ' , 

r: Top Entry 0 Side Entry 0 Bottom Entry _ Wetted rts Mat.Ja'l H~c-r;: 'Oi C. 
Impeller: Type TV,ZBI/Jc No. OAf,t: No. of B es_.l,._ _____ _ 

Diameter in. Stabilizer Off Be _____ in. 

Speed rpm Pumping Capaclty2C-::tQ gpm eed fpm 
Shaft: Diameter ___ in. Length __ in. bhp st C cal ___ rpm 

Coupling Type Location ,_,._ ___ ~r-----
Seal t.IP SE,AL Style I '-
Seal Lubricator Style I '-. 

Mixer Mount: IC Closed Tank Flange Mounte 0 Open Tank Bea:~oun,ted 
0 Center Mounted 0 Angle Riser Mou 0 Off Center Mount in. 
Mounting Flange Size in. Rat psig Facing __ _...tr:--
Desig'n Loads: Vertical Downward Lo 'hs 
Bending Moment .- lbs Torque in."" 

Other I " 
VESS#DESCRIPTION 

MIXER DVIIG 

VESSEL DWG 

~~-I; 
I' _J_ 

de 

,~-2.0 

Gear Type ____________ _ 

Mfr _____ Ratio _____ _ 

Service Factor---------
Maximum Case Horsepower-----

WEIGHTS 

Material ..-H:LL c;,P-_ECI.J rfLEt.. I<YI_,AP.. LIIJ€"f'_ /ToP -=o4.L 5, C, Mi~ ... -------------lbs 
Type ~"'"Y! !/.££TICtJL.Iameter 4-.l Height r::;l_.:,.." Driv~ lbs 
Top 0 Open • S Cl~ e Flat 0 Dished Max Manwav Dia m. Shaft ~peller lbs 

1 zo ~oL!,t -rrc;v, 
Bo::om 8 - ·· .- ~ · Max Head Room Avail ft Total lbs 
Caoac1ty -::;0 -I gal Normal ? C r? gal Max1mum '-
Liauid Level ~I!IJC~Z.) ft Normal ~ 1 ft Maximum 1-----~~~Jk--.---------~ _,.._ '"-TOR DRIVER Pressure /37j_ '..:.JZT.I"".-':£;1'" psig Normal I JS psig Maximum 1------.. r------------1 
Ag~tator Fl~ang , ze in. For 0 Mixer Support 0 Shaft Seal Mfr '-. 
Ba~fles . Width ____ in. Height Off \Vall in. rpm '-np --------
O:her Data Sheet----'-~1.--------"' '' 
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NO. DATE BY CK 

DESIGN DATA AND ACCESSORY EQUIPMENT 

APP DESCRIPTION 

No, of Identical~ its oNe Tag No. /Y- 2 a I 
Serv<ce P~ ,:::: lv/UM /~c T.,...L ;/ '?. 77-_-./, JJ-' ..:? ~ r TP TOR. JT 

I 

,,.... ' I ~, ' 
Nameplate: /,' /,..:::- T;;: '.w':";l'j1p 4 :5 '""' V ? Phase /-.0 Hz (<£,,:;.: Z6"£~-)3erv<ce Factor 

'-'": /r- ~- :3 , r,m,n(syn) l"r./' 1
- Duty ------------t~-'1 _<ocked- Rotor kVA 

lnsL;:~' n Cla,ss: , A 0 B 0 F 0 H 0 /L_ °C Amb<ent 
Sealed 0 Encapsulated 0 ~/ 

Area Ciassiflcat1on: Class til I (Ill), Group (AI (81 (CI (D), D<vision (1) (21 

;>.tmospherlc Mixture T-Rating °C Unclassified 0 
Enclosure: Weather-Protected Ty (II (II) Totally Enclosed Fan-Cooled 8 

Totally Enclose onventilated 0 Explosionproof 0 

~::;it~;~yple~d~~~~~ ~~:~~o~ ~~:~YF~d LubrAOi~~~~~~e 0 7 ~ o o/?: 
Spec<fication: NEMA Standard MG llil API RP 541 

Sound Pressure Level Requirements: ----~~·~,------------~~~-----------------~ 
Starting: Full Voltage 0 Reduced Voltage~~~-----% of Voltage 

Unloaded 0 Loaded 0 , Capacitors for Power F or Correction 0 
~.iounting Method: Horizontal 0 Vertical e 
Sta<nless Steel Nameplate 13 Filter for WP (I) (II) 

Dra1n Plugs 0 Thermal Temperature Switches 0 
Resistance Temoerature Detectors 0 Beanng Tempera 

Thermoco 

e Det 

e~ 0 
rs 0 

Soace Heaters 0 ------ V W Phase 

~ifferenttal Protection 0 Surge ProtectiOn 0 Over~ Terminal Box 0 

INFORMATION BELO'#O B~MPLETED BY VENDOR 

\rioter Mfr----------------..,.'*-"'- Type ' Style No.-~~~~~~~~ 
r:ull Load, r1m1n --------------cjJ~-- Wetght '- Frame No.----------
Bearing Mfr I '- Bearing No.---------

Starting Torque J' Locked Ro~orque 
1 LO;l.D FULL i ~·~ g_, Locked R~::~.~erage _______________ _ 

1 Amperes 1 tT Pull Up Torque .,.o:--~~~~~~~-~~~~~~-

1 c"ficiencv, % I ~ Full Load Torque '~11:----------------~ 
l Power Factor ,¥ Breakdown. Torque ~~lk-----------------
1 Speed, r/min 1 .¥ Accelerating Time in S~nds (0- Full Speed)--------

/

. Tests (When Specified_)_"-' 

Safe Time-Current Curve 0 Stall Time at Zero r/mi:1 ---'~'li!lr----------- Seconds 

Saeed- Torque Curve 0 l Number of Consecutive Start~~------------~ 

' Notes ::7 .:-~.:il- s;::-::.t.~::;, Ti/10 ?<1/l'lf.- /i/6- !IA!/!l/G =.-"~~~ o/:5 ~/:::;, 
,.t.;fL; f/;: ::;..:: .J//·,;,# .S,-':;:=;.:;, ~iAhi6-:-r.; S;IAt..t. be ~n S-,."~6'.:: 

I ' 
I ' I '-. 

, _, 
DATA SHEET 

ENG-EE-101 16;81) DC-
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Ill NO. DATE BY CK APP DESCRIPTION Ill NO. DATE BY CK APP DESCRIPTION z z 
0 0 '2/16/f3 '1' ' t<cv1Si) I~~~~~ S! ............. -(..< ..... 
!!? !!? 
> > w w 
a: a: 

For i. c.'; d.,(,:·~;. NfcF~(.'-'- kttr. Site .~ i2!:t r~ '-0 c .. ~-~~ ~ l.:.';; '·.,l 1 .. ) ;: '( ' :::. ~-2 

Unit /0.- -;;o ( \·'~ tJ- ~ 'l Service ("\ :_~ I .., 
1
-!..- ': .; - !<..E: ~<'" :.- . .., 

Item No. l.J- 2-l Quantity :::.~..::.· ;; 
Mfr Size/Type !... { ~·.~~:·:~ ~ Serial No. 

/1-/- ~ I ' 1£-t/ ~,-c Item No. (Motor Driver) Furn By !t-1£•' .- ., Mtd By _., 
Other 

MIXING CONDITIONS 

Mixer Function Il::l ~·h~ I~~~~ ~s.) :;;;~ kl" -=-, I f.l s I.. :; • .::::= 1':.1 ~ ~ .... 1::.) - GA.;. !J ~~.D::-7.,.'! It:\\ (More.:! l 
Final State Reqd: 0 Complete Uniformity • C1;;<.. ,_ % Uniformity • Off Bottom Susp 0 Other 
Withdrawal Rate - gpm Batch Blending Time hrs Solids Settling Velocity fpm 

COMPONENTS APPLICATION SKETCH 
1st Cmpnt 2nd Cmpnt 3rd Cmpnt Mixture 

Type of liquid(!\';-:.: ,, _:fiE:_ 
Type of Solid ---- _J -----~c OF t.s --Specific Gravity @ 1 
Viscosity cp @ ".,:) OF ~cc i 

! %of Mix 0 Vol 0 Wt 
C.:: ::::(~:1'/ OF '"7<""'~'-.. 'Z2. 5 ~) ., -

CIHRI!l8Rel'l't'Temp '--- -..;..~ 
: I •o 

Solids Size 
I '' /t-iO 

~- - i 4~0 -- ... (T-ij; MIXER DESIGN 

il Top Entry 0 Side Entry 0 Bottom Entry Wetted Parts Material HA$7C?OyC 
Impeller: Type ~·~:<.CI~J~ No. Q~S" No. of Blades ' 

Diameter in. Stabilizer Off B.ottom in. -----, 
Speed rpm Pumping Capacity"' ·"-'0 gpm Tip Speed fpm _'-:::::::....;_ - y 

Shaft: Diameter ___ in. length __ in. bhp __ 1st Critical rpm --- __,.. 
Coupling Type Location 
Seal r:c . ,; :: ! .! :: /' ~ Style B~ llE ~.11:;:2 g_ 
Seal Lubricator r&a.w.a.re:.t;. 'fJ.cre ~ :2)Style MIXER DWG 

Mixer Mount: Bl Closed Tank Flange Mounted 0 Open Tank Beam Mounted VESSEL DWG Tk -21 
0 Center Mounted 0 Angle Riser Mount 0 Off Center Mount ___ in. Gear Type 
Mounting Flange Size in. Rating psig Facing Mfr Ratio 
Design loads: Vertical Downward Load lbs Service Factor 
Bending Moment m.- lbs Torque in.-lbs Maximum Case Horsepower 

Other 

VESSEL DESCRIPTION WEIGHTS 

Material <::A-- I,- !'" l~/ k:\I'Af:. L-u..;, - _,, 
Mixer lbs -· ~ -. , 

Type ~'I 1.. ~·.:::: 2 TCfl'- Diameter 4-1 Height 4'-lc'' Driver lbs 
Top 0 Open 0 Closed 0 Flat • Dished Max Manway Dia in. Shaft & Impeller lbs 
Bottom 0 Flat rl Dished Max Head Room Avail ft Total lbs 
Capacity ;:or- gal Normal .. ~=c gal Maximum 

'?I 7'' (!JC ~~ :: i liquid level ~ - ft Normal ft Maximum MOTOR DRIVER • 
Pressure 6'i! I.::~ ~ =- e ,-: psig Normal :::-r psig Maximum 
Agitator Flange Size e'/ VE "'t:;;. -in. For 0 Mixer Support 0 Shaft Seal Mfr 
Baffles No. Width in. Height Off Wall in. rpm hp 
Other Data Sheet 

Notes I. dl I I RIC BCI,l>> HYO/.?OCHL OBit". fielD EL UORO PeRt C. d~IQ, > /MI?/OUC &JS$1 c. 'tL:t. d lt.'2E' ~ c.: l{,d tl t.8. Z::£ s: 
' 
c. ct.k> a l.Y.. ti. z:.;=--: A&/) C.t:i D.tlt.t.c..t.t::i. sa to r.l. rr a ~.::::. At:. 1/ti.. '</QU~ 

C:.C:.A/C. E.dl.. :US:: J9 Ve&.~ • 
2. /.-' '!.'.' ''··' .. 

L '' 
- 1, ·-I '' '- ICC b/J(,.. (S£E 51t7 Zaf"Z k< (Ctf!Tl ' ' ,_ ~ -

SHEET OF.... I ' JOB_NUMBER RJP MIXER/AGITATOR l '- ~c~ -~ - o' 
DATA SHEET M- 2.1 DOCUMENT NUMBER I REV 

THE RALPH M. PARSONS COMPANY - 'G _.,_ , .. J~.l: _. C5 I ~::;:::' 1~('"1,~~~-- ~ -,! ... ~ ."') .... ~ 



I' 

l.a I-51 

(I) NO. DATE BY CK APP DESCRIPTION (/) NO. DATE BY CK APP DESCRIPTION z z 

~. 
... ...: 
.0 ... 

~ 3: 

" 0 :: c: 0 
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> > w w a: a: 

.0 

~l· "" 
u - > -5 ... .s -5 
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... "" E ..c: ... 

DESIGN DATA AND ACCESSORY EQUIPMENT 

No. of Identical Units QAIC= Tag No. /VJ-2L I 

Service R./= A C. -ra.L?. 86..t. -rAi rot€.... 
Nameplate: l. ("C:.! TIMATED) ~p 460 v 3 Phase 60 Hz {:5££SPet;}service Factor I 

(!iE£ NQIE Q./ r/min(syn) Duty Locked- Rotor kVA 
Insulation Class: AD B 0 F 0 H 0 °C Ambient ... 

~I 
~ 0 
Cl 

... 
~ 

.,. c: ... "" ... > ... ·c. c. 
~I 

X c ... ... ol ... 
Ji ... c: ,_ 0 ... (.) 

3: c: 0 

~~ 
,_ ... 
0 :::: 
.0 ,_ 

... 3: 

Sealed 0 Encapsulated 0 
Area Classification: Class (I) (II) (Ill), Group (A) (B) (C) (D), Division (1) (2) 
Atmospheric Mixture T-Rating oc Unclassified 0 
Enclosure: Weather-Protected Type (I) (II) Totally Enclosed Fan-Cooled • 

Totally Enclosed Nonventilated 0 Explos1onproof 0 
Location: Indoor • Outdoor 0 Dusty 0 Altitude ?Zoo ;--r 
Bearing type: Ball 0 Sleeve 0 Forced-Feed Lubrication 0 
Specification: NEMA Standard MG 1. API RP541 0 

..c: > ... c: 
c: .,. 

~I 
0 > 

-o .0 
c: -o .,. 

= -o ... .E ;a c: .,. ,_ 
0 - ... 
- c. 
;?: ... 
"" :5 ,_ 

Sound Pressure Level Requirements: 

Starting: Full Voltage 0 Reduced Voltage 0 %of Voltage 
Unloaded 0 Loaded 0 Capacitors for Power Factor Correction 0 

Mounting Method: Horizontal 0 Vertical e 
Stainless Steel Nameplate • Filter for WP (I) (II) 0 
Drain Plugs 0 Thermal Temperature Switches 0 Thermocouples 0 
Resistance Temperature Detectors 0 Bearing Temperature Detectors 0 ... 

~ ~~ E ... .,. .. > 
ill ' c. 

Space Heaters 0 v w Phase 
Differential Protection 0 Surge Protection 0 Oversized Terminal Box 0 

>-o 

'~I 
~ c: f= .,. 

5 > 
vi .,. 
z 3: 
0 -o 
(/) 

~ 

~~ 
cr 
< .E 
a. -

INFORMATION BELOW TO BE COMPLETED BY VENDOR 

Motor Mfr Type Style No. 
Full Load, r/min Weight Frame No. 
Bearing Mfr Bearing No. 
Starting Torque Locked Rotor Torque 

0 ... 
-5 

~~ t .S 

"' I~ c. E. 0 ... c. (.) 

X 

I LOAD FULL ¥. % 
Locked Rotor Amperage 

:Amperes Pull Up·Torque 

Efficiency,% Full Load Torque 

Power Factor Breakdown Torque ... 
:;1 1! -o - ... 

"' , ... "" ~ 

ia 
0 

"' o:; c 

·~I > -o' 0 
,~· (.) ... -- .0 

Speed, r/min Accelerating Time in Seconds (0 - Full Speed) 

Tests (When Specified) 
Safe Time-Current Curve 0 Stall Time at Zero r/mi~ Seconds 
Speed-Torque Curve 0 Number of Consecutive Starts 

Notes: 
..c: 

.§, 
X 

1:11 
... 

"' -o' QJ 
-o ... 

c: 
~ 

.,. 
.2 
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PARSONS 

CONTRACT NO. DE-AC32-80All3151 

CONSTRUCTION SPECIFICATION 
FOR 

UPGRADING OF INDUSTRIAL LIQUID WASTE TREATMENT PLANT 

DIVISION 15 MECHANICAL 

SUB-DIVISION 15.12 

DIAPHRAGM PUMPS 

SHEET OF JOB NUMBER DOCUMENT NO. REV 
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PART 1 GENERAL 

1 .1 SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment and services to 
manufacture, procure, install, inspect, test and accept a double diaphragm pump as 
indicated on the drawings and specified herein . 

1.1.1 Furnished Equipment 

The Contractor shall furnish the pump as a complete unit, including 
air valve, silencer, baseplate, 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 design 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. 

1. i. 2 Related Work 

The following associated work shall be performed by the Contractor: 

Emplacement, shimming, grouting, final alignment verification, 
piping installation and compressed air system. 

Work performed per this Sub-Division shall be coordinated with work 
accomolished per the following Sub-Divisions: 

1.2 REFERENCE DOCUMENTS 

3.01 
15.01 

Cast-In-Place Concrete 
Piping . 

The Contractor shall comply with coaes and standards referenced in this 
Specification . 

American National Standards Institute (ANSI) 

ANSI B 16.5 - 77 

US Department of Labor 

Steel Pipe Flanges, Flanged Valves and 
Fittings 

Occupational Safety and Health Administration (OSHA) 

29 CFR 1910 - 79 

PARSONS SHEET OF 

Occupational Safety and Health · 
Standards for Gene-ral Industry 

JOB NUMBER DOCUMENT NO. REV 
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1 . 3 SUBMITTALS 

1.3. 1 Shop Drawings and Product Data 

The Contractor shall submit to the Contracting Officer drawings, completed data sheets, parts lists, performance curves, inspection and test results, installation, operating and maintenance instructions, certificate of compliance and recommended spare parts list with prices in accordance with Attachment "Data Requirements List". 

PART 2 PRODUCTS 

2.1 DESCRIPTION 

The pumps shall meet the technical and performance requirements outlined herein. 

2. 1.1 Performance Characteristics 

The pump shall be capable of flowing strong acids at 200oF (hydrochloric, sulfuric and fluroboric acid; 20% concentration) at 15 to 40 gpm with a maximum of 60 feet total differential head. Adjustable pressure compressed air will be supplied. Maximum air pressure will be 125 psig. 

2 .l . 2 Material of Construction 

2.1 .2.1 Wetted Parts. Pump housing wetted with the process liquid shall be Kynar. Non-wetted parts shall be cast iron. 

2.1.2.2 Valves. Valves shall be ball type, Teflon with Teflon seats. 

2.1.2.3 Diaphraam. Diaphragm shall be Teflon. 

2 .l. 3 Flanges 

Pump flange connections shall be 2" 150# per ANSI 816.5, flat face Kynar lined. 

2. 1 . 4 Sound Level 

Pump sound level shall not exceea 85 db as defined per OSHA. 
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PART 3 EXECUTION 

3.1 FABRICATION REQUIREMENTS 

3. 1.1 Tagging of Pumps 

The nameplate shall be of 24 US Standard Gauge (minimum) stainless 

steel and shall be securely attached to the pump. The nameplates shall include, as 

a minimum, the manufacturer•s name, pump model, standard dimension designation, 

serial number, size, unit weight, impeller diameter (maximum and installed), 

materia 1 s of construction, horsepower rating, maximum design pressure for 40 deg C 

(100 deg F) service as shown on the pump data sheet, and equipment item number. 

The direction of rotation shall be marked on the pump. 

3. 1 • 2 Painting and Surface Preparation 

Stainless steel surfaces shall not be painted. Carbon steel 

surfaces shall be painted using the Vendor•s standard materials. 

Standard paint used shall remain intact at operating temperature of 

the surfaces to which it is applied. All exposed surfaces shall receive a coat of 

rust preventative such as Exxon Chemical Co. Rust Ban 392 or Approved Equal. 

3.2 SHIPPING AND STORAGE 

All components shall be completely assembled and match-marked, as required, 

at the assembly area prior to shipment. 

Flange closures shall consist of a rubber gasket and a full size 1/4 inch 

thick exterior plywood cover. This cover shall be bolted in place by a m1n1mum of 

four full size bolts. All drilled and tapped holes shall have metal or plastic 

plugs and all exposed pipe ends shall be capped. 

Pump shall be boxed or crated for full protection against damage during 

transport and yard handling. Pump shall be prepared to prevent damage from the 

elements and temperatures ranging from minus 40 deg F to plus 120 deg F. 

3. 2.1 Receipt Inspection 

The Contracting Officer will inspect the equipment and 

documentation specified herein upon receipt at tne site to determine if the 

equipment as received has suffered damage during shipment. This inspection will 

include appurtenances shipped separately or together with the equipment. 

3.2.2 Storaqe 

The Contractor shall allocate sufficient indoor, non-heated storage 

space and employ protective measures to protect the equipment and appurtenances 

specified herein from any carnage due to natural elements or the Contractor's 

equipment. Particular care shall be taken to prevent damage to flange faces, seal 

surfaces, and all interfacing parts or surfaces between equipment piping, or 

structures. The Contractor shall allocate equipment storage space in an area 
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segregated from fabric~tion operations and maintained free from debris. Temporary 

structures, supports, cribbing, or bracing may be provided and employed by the i 

Cont1·actor to prevent damage to the equipment and appurtenances specified herein. I 

The Contracting Officer reserves the right to inspect, without 

notice, all equipment storage areas, protective measures, and temporary structures 

used to store equipment. 

3.2.3 Handling 

The Contractor shall provide and use suitable devices to handle, 

without damage the equipment and appurtenances specified herein from receipt 

through 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, anchorings, bolts, studs, and nuts for proper 

installation, and interfacing with equipment. 

3. 3. 1 Foundations 

The structural drawings will define the size, type, elevation, 

location, and material of equipment foundations and the size, type, location, and 

material of anchorings to be provided. Grouting, if required, shall provide full 

bearing support. Anchor bolts shall be provided with sufficient length to allow 

for double nuts above the face of base rings, base plates, or saddles. Double nuts 

shall be provided and installed on all anchor bolts. 

3.3.2 Ppp urtenances 

The Contractor shall be responsible for the lubrication and 

installation of all necessary appurtenances, blind flanges, studs, nuts, seals, 

gaskets, connectors, and clips, including removal of test gaskets, seals, bolts, or 

connectors, and installation of service gaskets, seals, bolts, or connectors, when 

such appurtenances are not installed prior to shipment. Installation of all such 

appurtenances shall be in accordance with the installation instructions. 

3.4 PRESSURE TESTING 

The pump shall be hydrostatically tested at 1.5 times the design 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 

minutes and during pump examination for leakage. 

(2) Leakage of temporary gaskets and seals, installed for the purpose of 

conducting the hydrostatic test and which will be replaced or discarded later, is 

permitted provided the leakage does not exceed the capacity to maintain system test 

pressure for the required length of time or does not mask leaks from other joints. 
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~----------------------------------------------------------------------------

(3) No visual weeping or leakage is permitted from any pump assembly joint 
nor external component. If weep1ng or leakage occurs, defective part(s) shall be 
replaced with new ones, and pump shall be retested and inspected as above. 

3.5 ACCEPTANCE 

Equipment, materials, and workmanship not in accordance with the requirements 
specified herein shall 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 ws 1. 3.1 

Performance Characteristics X BFR l . 3. l 

Inspection and Test Results X PS l . 3. l 

Installation, Operating, and X PS ~ . 3. 1 
~~ai ntenance Instructions 

Data Sheets X BFR . 3. 1 

Recommended Spare Parts w/prices X PS . 3. l 

Certi fie 2.te of Comp 1 i ance X ws . 3. l 

** 
'REQ'd. 

FOR 
ACO 

Ii~FO 

ACO 

ACO 

INFO 

ACO 

INFO 

ACO 

* "AC" -As Completed 
"BC" - Before Contract can be awarded 
"BU 11 

- Before Use (of procedure or by personnel) 

"BFR" - Before Fabrication Release 
"PS" - Prior to Shipment 
"WS" - With Shipment 

** "ACO" - Approval by Contracting Officer "INFO" - Information 
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1-:YDRO-PURE SYSTEf\liS COf\!IPt\[\jy 
WATER TREATMENT EQUIPMENT 

75 BLOOMFIELD AVENUE-DENVILLE, N.J. 07834-(201) 627-1315 

Brown-Olds Corp. 
Mechanical/Industrial 
P.O. Drawer 9158 
El Paso, .TX 79 983 

Contractors 

Attention: Mr. Ariel Gutierrez 

November 15~:.i~a3 
·:-. ··. 

, .... ""~ ' ·, .. , ' 
i.) . \. 

..: .':_:> r-' . . . ~ ''.:::! /;::? ~ . ..: .\ , . . ... : .. : ;-~ ~ ,~· . ~ 
. , ::- ,· _..;:;, r-.~ C; ;:~~ ' 
I ' ... ::, ~ ·.""""f """' ;, 
o .. I : •. • ~ C',} ,.... ' '-} 
\--. (. ..... ~ ~ • .. . .. ,-J... ·-
\ --··. ~ -~ ~:~- /-j;· ~?1 h ' \ ,• ·\ .c.:.' <:S~ "'' I ,-::./, ,....... ....... .. / 

Subject: 
\(~ ' i.;:j ·\"~;; 

Upgrading of Industrial Liquid ~aste "<.'n--:rn· \-~.._-<." 
Treatment Plant, Los Alamos Nat~onal Labora'tocy.,.::. 
Brown-Olds P.O. #: E-65076 
Hydro-Pure Job No: 20831 

Dear Ariel, 

This letter shall serve to confirm our telephone conversation 
(11/10/83) in regards to the Kynar lining application to vessel 
TK-21, for the above specified job. 

The vessel is being fabricated per the specification and approved 
su~mittal as follows: 

Operating Temperature: 
Jacket Design Pressure: 
Jacket Operating Pressure: 

250 F 
50 psig 
50 psig 

If the jacket is actually operated with 50 psig saturated steam 
(approximately 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 
please do not hesitate to call. 

Lvi': vg 

Enclosure 

02:11/15-831 
file: cust. corr. 

Sincerely, 

I !c-/ I./' 
I • /..1'·./.•,-
\_... .... / ... .. ... ·"· 

Larry Wnek 
Project Manager 

.. 
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[--d'IDRO-r~jURt~ S\rS-f[:f\fiS COf~PAi"~Y 
WATER TREATMENT EQUIPMENT 

75 ~LOOM FIELD AVENUE-DENVILLE, N.J. 07834-(201) 627-1315 

August 2, 1981 

Brown-Olds Corp. 
Mechanical/Industrial Contractors 
P.O. Box 740 
Los Alamos, NM 87544 

Attention: Mr. Tom Preckett 

Subject: 

Dear Tom, 

Upgrading of Industrial Liquid Waste 
Treatment Plant, Los Alamos National Laboratory 
Brown-Olds P.O. #: E-65076 
Hydro-Pure Job No: 20831 

Per our telephone conversations of August 4, 1983, 
H-P would like-to clarify the following items prior to 
formal approval: 

1. Nozzle type (Vessel TK-21) -Due 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 
compliance 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::::: under 1-1/2" in thickness. 

3. helding tests and Inspection- All welding, includin~ tests 
and inspection, has been bid in complete compliance with the 
ASHE code Section VIII, as is normally performed on vessels 
in this industry. Therefore, we request that the extensive 
examination (above and beyond normal code requirements) of 
welds by the liquid penetrant 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. 
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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 #2) 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: 
Bro;..·n-Olds Corp. 
~echanical/Industrial Contractors 
P.O. Drawer 9158 
El Paso, TX 79983 

Attention: Mr. Ariel Gutierrez 

01:8/2.831 
file: cust. corr. 

Sincerely, 

da~ 
Larry Wnek 
Project Hanager 
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D lAMl:. 'TER. • • • • • • • • • 48 II STRAIGHT SIDE • • • 58" 

f-ll--'RJ.ALS OF ~STRUCTION: HEAD(S) •••••••••• 
~r:s ......... . 
~IPS .•..•.•.• • .. 
13()L 'I'S • • • • • • • • • • • • 

HEAD TUIC<NESS.... 3/8" SHELL THla<NESS •• 
TYPE HEADS. • • • • • • • 2:1 ELLIPTICAL 
UESIGN PRES. • • • • • • 50 PSIG ~'T PRESSURE •••• 
DESIGN 'l'J!}.lP. • • • • • • 275 F '~'T TE1'tP •••••••• 

W'I'ER JAO<f."T DESIGN DATA: 
DINil:.TE!{. • • • • • • • • • 54 II STRAIGHI' SIDE ••• 

t>A'I'ERIALb OF CON&'TRUCTIOO: l1.E.AD ( s ) . . . . . . . . . . 
1~ •• •••••••• 
<.:J..,lPS ••• ••••• • • •• 
OOLTS •• •••••••••• 

SA-285C 
SA-105 
N/A 
SA-193-137 
5/16" 

75 PSIG 
Al-18 

56-1/2" 

SA-285C 

SI~(S) •••••••••••• SA-285C 
tJOZUl:: NEX:l<S. • • • • • • • SJ\-53-B 
VESSEL ATTAQIMENTS. • SA-36 
Nlll'S • • • • • • • • • • • • • • • • SA-194-2H 
C.'ORHOSION ALI..a't"AlK:E. NCNE 

OPERATING PRES. • • • • • A'IM 
OPERATIOO 'l'&lP. • • • • • 250 F 

Slil:l..L ( S) •••••••••••• 
SA-105 NOZZLE NECKS •••.•••• 

SA-285C 
SA-53-B 
SA-53-B N/A VESSEL ATTACl~ENTS •• 

SA-193-87 WJfS •••••••••••••••• 
1/4" CuRkOSION ~Ar.-.JCE. 

SA-194-;3;) H 
~r; Hl::iill TH1Cl<NI::SS •••• 

1 YPE HEJ\DS • • • • • • •• 
DEblGN PI~S ••••••• 
Df.SlGN 'IUiP ••••••• 

3/8" SHELL 'll-l!Cl<NESS •• 
2:1 I:.'LLlPT lCI\L 13Cl'J"Ia.1 ONLY, 3" X 1 " ROUJ:1) l'J\r: 1'0P UoJLY • 
50 PSIG 'I'ES'l' PRESSURE •••• 75 PSlG UPERATING PRES •••••• 
275 r' TEST TU-lP •••••••• AMB OPE-~W\'I'lNG Tl:1-lP •••••• 

NOZ.Z.LI:;j SP<.CL/ CoM.EC..'TIOO SCi JEIJ.Jlli: 

I TEl-l SIZE TYPE RATIJ:-..G rUNCI'ICN DESCRIPTION 
t,·' ~ 1-'F 150 ~ SOLID Q.IARGE PAD Fl.A'\JGE \\l'I'H COVER (BLIND F1..G) 
t v n· 150 # ~IGIIT POIIT SCI! 10 \i'lTII COVI\l< (BLIND f:l.G) 
NJ ~ rr 150 ; CI 11:l-1 GASES INLET PAD FLANGE 
N4 ~ FF 150 # SP~AY \-wATER S<-11 40 
NS ~ FF 150 i CHI:.M & ACID INI.El' SC.11 o.iO 
t-.6 2 FF 150 jj. ACID VEr.-11' PAD fLI\NGE 
N7 ~ FF 150 • lND \'o'ASTE &..11 40 
NU 3 FF' 150 # TI:l' ~p U..EJ.".ENT SCH 40 
N9 3 . }:'F 150 ; LIQ LEVEL ELEMENI' SCH 40 
N10 2 l."'UP 3000# S'TE:.Ar-·; INLl:."'T 1/2 l.'WPLING 
l~ll ~ COOP 30001t IICJI' \'VATER OU"''''.EE' 1/2 COUPLING 
Ul2 .l.::.WZ- COUP 3000# IIOI' W'ATI::.k lNLl:.'T 1/2 COUPLING 
Nl3 3 FF 150 # lND hASTE ~ scu 40 
t-;14 6 FF 150 # EIXER t-CUNT PAD FU\NGE 
NlS 24 FF 150 ; f>'J'NWAY COVI::k SC.1i 40 ( 32 II CCNER) 

1. M.Jtw:UJ:.;R OF VESSELS 'I'O 81:; FN3RlCATEIJ: Ot..JE (1) 

2. lDl:l-.'TIF'lQ\'l'ION OF VI::SsW:; ( 'I'l\G NOS.): TK-21 

3 • DUJ~SlUNS AND DEl.iRl:J:.S OF OIUENI'ATION 'TO liE ll.EW 'l'U l\ TOLEH!J-.ICE OF _:t1/8". 

50 PSIG 
250 F 

4. DH1l::NSIONS ARI:: 'I'u FACE UF STI:.EL (INSIDE ~iALL uF VESSEL FOR DHiENSIONS INSIDE TANK N 
OUTSILI:: hAIL OF VE&;EL r'O~ DH:l;;NSIONS OUTSIDE OF T/\NK). 

RLVlSION: 02 ************ DATE: U/11/83 ~**********************************************• 
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5. ALL NOZZLES ARE TO HAVE A DIMENSION 01-' 6" FROf-1 VESSeL TO fi.J\NGI.:: FACE UNLESS OTHERWISE NCJT~D. (PAD FLANGES}. '·.~ 

6. FOk f-.il\NHOLE SUPPLY; COVER, GASKETS, AND FASI'llilNG llARDl\'AHI~. 

7 :" Dcr'ERIOH PAINTING AND SURF~ PREPARATION: STAlNLES~ ~TUL SU1Uo1\CES SHALL NCfi' BE PAINI'ED. CARB::lN STEEL SURF'ACES SHALL BE PAINTED USlt-Ki TIIE VENOOR'S STANUARD t-1ATl:lUALS Bur SHALL BE IN ACCORDANCE WITH 'IllE. FOLLOWING: 

SURFACE PREPARATIOO- PO\-JER T(X)L CLEAN IMl'1EADIATELY PRIOR TO PRH-H~. SURFACES SHAIL BE FREE UF MILL SCALE, RUST, DIR'r, DUST, OIL, GREASE, ~vELD SPIA'I1'I:;R, AND ANY FOREIGN NATI'ER. 

PRIME COl\T-STANDARD PRINE COl\T MATERIAL WHICH SHALL CCNI'AlN RUb1' INHIBITORS; MINIMUM DRY FILM THIO<NESS SHAlL BE 1.5 .f>1ILS. 

8. LINING: KYNAR, 60 l-1Il.S 
SUPPLIED: 

9. INTERIOR SURFACE PREPARATION: INTERIOR SURFACES, IF UNI'r IS TO BE LINED, ARE TO BE PREPARED PER THE LINING MANUFACIURES RWJIRD-i.ENTS AND RECOII-lf>1ENDATlONS (WEI...DS GHUJND Sl-1COI'H, SPU\TTER REf>10VED, l:."'''C.). 

10. lF THE VESSEL(S} AHE TO BE LINED, AFTER EXTERIOR PAINTING, PAINT ON THE OUTSIDE SHELL IN 'IliREE OBVIOUS PIACI:.b, vvi'Il-I 6" LE'ITERS: "LINED VESSEL 00~ NOT' \'wELD OR BURN". 

11. ALL OPENINGS SHAlL Bl:; COVERED N-ID PROI'ECTED. F'U\b!GE Cl.DSURJ::S SHALL CONSIST OF OF RUBBER G.i\SKET v•ITH FULL .F'ACE, l/4" 'HiiCK, PLY\100D COVEn 1-'A::;TUJ!:D \v'l'nl 1\T LEAST FOUR (4) FULL SIZE 130L'lb. 'l'hHEADED OPI:lHN<.iS SHALL B.t:; PRal'ECI'EIJ \~'I'Ill 1-lJ:;'l'AL OH Pll\51'IC INSERI'S OR CAPS. OiliER t-iETHODS OF PRCTEl.'TIUJ !'lUST 131:; APPROVED BY HYDRO-PUfQ:. 

1 TEMS bH!PPED LOOSE ARE TO BE BOXED OR CRATI::D FOR FULL PRCJI't.X..'TION OORING SHIP~iENI'. 

l2. VESSEL IS TO ~I:; BUILT lt>l AC<...ORDANCE WITH LATESr EDITION OF SECfiON VIII ·A.S.r·l.E. CODE Willi ~TAl':P I 

.~3. LIFTING llJGS TO BE LCX.:ATW BY 'l'ANK HANUFAC.WRER /AND OF' VESSI:L r~ANUFACI\JRERS SrANDARD DESIGN hI 'Ili A 2" DIAME."TER HOLE. ,,.-· 

:.4. BOLT HOLES '10 ~:i'TRADDLE CENTERLINE OF FLl\NCE CONNECI'lONS. 

:.5. ~"UPPLY ALL FASTENING HAI<DWAHE (S'IUDS, NUTS, I:.'"IC.) /\t-ill GASKETS 1\S CALLED FOR BY DRANING(S). 

J.6. HYDRO-PURE TO BE NOTIFIED FOR: W1 TNESS HYDRO S'rA'I'IC TES1'lt1G /\ND INSPECTiON, IN ADDITION FO.R\,l...RD ALL COPIES OF CI::HTH'IC:i\'l'IONS TO HYDRO-PURE. 

J7. SIESt·liC REQUIR1::l-1ENTS: ZONE 2, 'I'= 1.5; 'S' = 1.5 

r lJDITIONAL DE:l'AIU:i (OR RErt:RUJCI:: DM\VINGS): 

l.. UlJS: FCUR (4) EAOI 6 X 6 X l/2 \'v'I'Il~ 11 X 11 X 1 P/\0 \vi'Iil 1-l/f{" HOLE FOR l" I30LT •. [.. Nl'lt-1EPI..ATh BRACKI:.T/Srl\f•iPING: !JM\·JHJG 20831----

*** E.'ND *** 

.FEVISIOt-!: 02 ************ uA'I'E: U/11/83 ************************"'****************************~ .. * 
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M~e F BROWN·OLDS CORPORATION 
R P.O. Box~ 7qD· 
0 LOS ALAMOS. NM 87544 Rep~ M Job nAOS5 ~' 10: SIS2 
II It:/~ 

II ~ ,4 /V L 
·····. ·•··· 
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0 

II 
/.1 rr~£."/:? .. /!'~ .. .Yt:?~/2.. .... 

C!.E"~77FJ~77P# A E)lf?P~ .,.:::s- .. .... cO A/". -rH.;c 

-'.i l<Y/¥#-.1'( ~/ N-'/.Vtf! ...... t::?E': u u .Z .K ... 6/ , 
E 
s 
s 
A 
G 
E 

R 
E 
p 

' .... 
y 

I oAnOI'~v: 

( 

DATE: 

&//.. /9-~ 
PRIORITY 

0 URGENT! 
FUNO. 7 ...., 0 SOON AS POSSIBLE 

0 NO REPLY NEEDED 

ATTENTION: 

:z:3/l#~ S"#'#~O 
SUBJECT: 

T"ESr' ..... /?~~7':5 .................... ........ 

I<Y/V#~ A.//VER. 77f'N/-(_ 

r-K -;<.L ················· ......................... 

. ~~«~ r. ..... A!.I5!-.~ ... ······· .. 

r~'T/ti"Yt;... t!?~ . . r'H£ .......... 

··············· 

"' 

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 

TRANSMITTAL NO: 06 

75 BLOOMFIELD AVENUE 
DENVILLE, N •• ..1. (i7-B34 

PHONE: 201-627-1315 

-----------------------------------------------------TO: . ,.JOB: . 
BROWN OLDS CORPORATION : 
P.O. BOX 8739 . . 
ALBUQUERQUE, NM 87198 . 

0 . . 
ATTN: MR. ARIEL GUTIERREZ : 

: 

ITEM NO. : REV : DRAWING/DOCUMENT TITLE : QUANT : TYPE : CODE 1-------------------------------------------------------------------------1 . . . . . . 
1 : --- . KYNAR CERTIFICATION OF . . . TK-21 . . 

: . . 
': I . . . . . . . . . . 
: 

: . . 

d-M_~-----LARRY WNE•( 
F'RO . .JF.CT MANAGER 

FILE: L:03,TR/06.831 

. . 
VF.SSEL ONE : COPY . . 

... -
: . . . 0 

. . . . . . . . . . 

• 

A. APF'ROVAL 
C. CERTIFIED 

. . . . 

F. FOR FABRICATION 
I. FOR INFORMATION 
F'. PRELIM I NARY 

. . 

I 

.. 
I 
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ENGINEERING & MFG. CO. 

Jrrosion Specialists 
'Po5-POCI1 (Area Code 215) 

750 BROAD STREET, PO BOX 509 • EMMAUS, PENNSYLVANIA 18049·0399 

May 8, 1984 

Hydro Pure Syst,~.x:n~ Company 
70 Bloomfield'Avehue 
Danville, New Jersey 07834 

Attention: Larry Wnek 

Re: Purchase Order 20831-4719 
ELECTRO CHEMICAL Sales Order Y-1394 

Gentlemen~ 

REC'D MAY 10 1984 

This is to certify that Reactor Vessel TK-21 has been 
lined with a nominal 60 mil thick KYNAR* laminate ·. 
lining reinforced with carbon cloth, 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. Rohrbach 
customer Sety1c~ 

EVR:tac 
In .dupiicate 

*tm of Pennwalt corp. 

-... 









II 

Note~ ,___,... 

AP~OOh I 
DETAILED.SP!.e.J:FICA~IONS AND Pl4\NS 
FOR: TA-50 BATCH TREATMENT S'¥Sn:M : 

Manufacturers specifications for pump to include in 
Appendix I. Add to end6f Appendix. New informa
tion begins with"page r~67. ' 
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M2Champ MSChamp 
1" Flanged Inlet/Outlet 2" Flanged Inlet/Outlet 

A CORROSION•·RESISTANT, SEALLESS, VIRTUALLY 
INDESTRUCTIBLE, INJECTION-MOLDED, SOLID . •• 

PVDF OR POLYPROPYLENE 
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 

110ur Business is making tough pumping jobs simple." 

WILDEN PUMP®& 
ENGINEE-RING CD. 

22069 Van Buren Street I Colton, CA 92324. I (714) 783-0621 I Telex (714) 676-452 
Copyright 1981 Wilden Pump & Engineering. Cotton, CA RBG-5-12 
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WILDEN MODEL M-2 SPECtFICAnONSANDPERFORM.t.NCE 

H ""VIII •..•.•••••.••••••••• • · ·• • • 14• 
Wic!tfl •••••••••••••••••••••••• 101~· 
DePftl ..•••••••.••••••••••••• 8 7na• 
We.giii(P~············· 
••••••••••••••••••••••••••••• 201ba 

PVt'F ••..•.••••••••••••••••.... N/A 
A~r Intel .•••••••••••••••••••• Ya"NPT 
Inlet. •••••••••••••••••••• !"Flanged 
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Outlet .•.••••.•••••.•••• 1" Flanged 
Suction Lift .•••••••••••.•••• 15" Dry 

25"Wet 
Max. Size Solids. •••••••••••• l'o"Oi& 
Example: With BO PSIG /nlef preuu,. 
and 10 SCFM a;, consumption, w•t•rdl»
clrarpe is 10 GP/ll againsl a -dol 55 
PSIG. 

SUcnON UFT DATA 

·• ... ..• . .. ..• . .. ... ... . .. I ·l.' .,. ... 
............ ..._.c.---."'-'-·-_ ... a~v ..,. __ ,_ .. ,._ .. __ ...,._ 

~·~~~-~
~-~--...., 

I·,;~·: .. L • ~ • ~ -- : 

"1-Air Supply Pressure. ---
• PSIG ' . 

·-·-- ····--·--' ' . 

O· ~ .: ____ 1.. 
10 20 30 40 50 60 70 80 90 100110 120 130 140 

.WATER DISCHARGE· GALLONS PER MINUTE 

WILDEN MODEL M-8 SPECIFICATIONS AND PI!:RFORMANCE 
He;gnt ....................... 3D-'o" 
Wodllt ........................ 19\'1" 
Depll'l ........................ 13'\oo" 
WeOQ"I (PolyprOIIYienet ....... 60 lba 
PVOF ............ : ••..•••• 100 lbll 
Air Inlet ..................... Yr"NPT · 
Intel ...•............... 2" Flanged 
Oullet •.•.•••.•••...•.•. 2" Flanged 

Suction Lilt ..•..•.••..•••••• 20' Dry 
25"Wet 

Mu. Size Solids ............ v.- Dia. 

Eumpte: To pump 80 GP/ll ao;amst a 
rlist:lrarpe pr • ...,,. ol 50 PSIG tll(luites 
10 PSIG and SO SCF/ll air consumptiOn. 
CaM-: 0o not ••c- 125 PSIG •" ..,pp~, __ ,. 

~ 12 ..: •. : --~ .Air 
_t__SuQply 
.! . P.ressure 
~ -:..PSJG 

u 
(/) 

0 -·-t-

12 16 24 
WATER DISCHARGE· GALLONS PER MINUTE 

WILDEN MODEL M-2 T SPECIFICAnoNSANDPERP:ORM.t.NCE 
Heiglll ......................... 14• Suction Lift ................ T-8' Dry 
Width ........................ 10Yr• 2SWet 
Depth ....................... 87116"' Max. Si.zeSolida ••••••.•.••• l'o" Ooa. 
Weight I~OI>lltenel ••••••• 20 lba 
PVOF •••••••••••••••••••••••••• N/A· 
Air Inlet ..... · ................ Y."NPT 
lnlet ••••••• ~ ............ t"Fianged 
Outlet ................... !"Flanged 

0 
10 20 30 

EaamP'-: TopumpiGI>Magailtsta
clratpe pre:uu,. ol e5 PSIG tii(IUUn 80 
PSIG and I 0 SCF/ll ail consum(Mion. 
CAUTION: 0o nota•~ 125 PS/G w 
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so 'So· 10 80 
WATER DISCHARGE· GALLONS PER MINUTE 

WILDEN MODEL M·8 T SPECIFICATIONS AND PERFORMANCE 
Height .••••••...•.•.•.•••.... 3~" 
Width ........••.•...•..••..•• 19''>" 
Depttt .•...•.........••.•...•. 13'1-o" 
We;ghiiPotypropyteroet .••.••. 60 lbs 
PVDF •......••••....••.•... I 00 lbs 
Air Inlet ....•..•.•...•..•.... 'lr"NPT 
Inlet. .••..•..•..•....... 2" Flllnged 
Outlet •.••••.••••....... 2" Flanged 

Suction Lilt ...••.••••••••.•. 12' Dry 
18'Wet 

Max. Size Solids .•.•••...... v.- D•a. 
Example: To pump :tl GPM againsl a 
disett•rv- P'fiUure ot 40 PSIG rii'QU;,•s 
SO PSIG and 20 SCFill.ait con..,mplion. 
C-llon: Do nol e•c- 125 PSIG II" 
supplr pressure.· 

·• Wolden ·cttamp" Is tested and proven f.,.- handling c:onosive, abrasive. .,.-vo.c:ous liquids and slurries for the Chemical Process Industry. Engineered in resPOnse to your requests few a 
·••><~~ble. noo--metallie. sea ness. peeilive dls~t pump, the "CIIamp• adds emphaais to the versatility olllte Wilden Air Operated Diaphragm Pump line. 

<ELIABtL•TY. CORROSIVE RESISTANCE, AHO SAFETY_,. key words in the -cnamp" Resean:h and Development Program. 
'ELIABILI rv was insured by the decision to build the non-metallic -ned parts around the prcwen Wilden Air Valve System, and to incOIPOtllle the time tested Wilden M-2 and 
~ diaphr119ms in the "CIIamp" desiOn. · · 
: ORROStVE RESISTANCE centered on seleclion ol materials. Wilden engineers spent many montns analyzing the broad range of available thermoplastic:.thermoul and oltter non
·•.ollic equ•pment ancl evaluation oltneir lieldeaperlence as well asdlscussiona willl material suppliers and plastics fabricators led to the selection ol PVOF and Polyplopylene as. the 

.. , >I suotab:e materials to complement tile -tile Wilden Diaphragm Pump System. · 
'OL YPROPYLENE haa gooel chemical r~e. moderate Ileal resistance, and exceptional lie• fatigue resistance at a reasonable cosl 
"VVF (polyvonylidinelluonct.), while higltel in coat. oHets exceptional chemica.! reaiatance, higher temperature resistance, and excellent mechanical prOPertiea. 
'inese malerials in Combination witl'leilltel the petented Wilden Tefton• diaphragm 0t any one of lour elastomeric materials oHer ttie broadest poesible range o1 competibi~ty with ,I.""" solvent 

.. ::A 
-~·7 

) 

. N ,, ewidenf in the rugoed aPS>earance d1fle.CIIamp". The massiweribsol tile water cltambers, tltelargellanges witll sturdy, specially designed stainless steel clamp bands. and ) 
"'~'~.t"'• sections are testimony lo lhe efforts ol Wilden engineers. 

!ole proudly .,_nt itt. "C,.mp", a pump- build with care and pride to ltandle your moat dtlfic:a• assignments. We ask your cOOj)efalion in carefully selecting lhe appropriate 
ariala lor your specific applications. Many lac:tars affect the Chemical and mechanical properties of materials. These include, but are not limited toe•posure li,.,.. e•tremeaoltem
and PIHsure. frequency of temperature andlcw pressure cycling and allrilion due to abrasive particles. Wtld"n Air Diaphragm Pumps are also available in lour sizes in Aluminur~~. Cast 
J 18 Slaotesa Steel and Hastelloy c- lor U... aPQiicaltOAS where polyptopylene and PVOF are not appropriate. ·, 
'1!RATURE UMITS: Polypr~ +32"F -150"F; PVDF 200"F. 

ON: Temperature limits are baaed - lllecflanical slutsa only. Cllflain chemoc:a• wiN s<vnolantly reduce maximum sale openoting temperatures. Consult et~Qlneering 
..,., lor r:"tt'"~1JI r.omaat•~tltty :tntf tt~Pmt'ftr:wfur~~~t hm•f, M·2 Pntvoroovlecn., ·~ "ll~-.~ ,,,_..., ~nt1 nnr <~i.•t• 1 • ... , .. '"" to~l.,.t'ffin'l hv"'"fft'\nr ,,...,., 
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INSTALLATION INSTRUCTIONS 

The Wilden ·champ'" Is a Wilden model M-8 pump (2 Inch) with all 
wetted parts of injection molded polypropylene or Kyna,.(PVDF) material 
Performance and operation of the ·champ'" are essentially the same a a 
other Wilden model M-8 pum~ ol met.~ I construction subject to temperct
ture and chemical com~tlblllty of the material being pumped with 
polypropylene and Kynar. 

The M-8 Champ cornea standard with alumlnum/brasa no~wetted 
parts. Optional c:aat ltonlbraea non-wetted ~rta are available. The .M-8 
Champ should not be ueed for aubmersible applications unless both 
wetted and non-wetted portions are compatible with the material being 

pumped. 

The M-8 Champ has 150 psi American Standard two Inch pipe flange 
inlet 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 pipe vibration due to I he reciprocating nature of the 
pump. To further reduce vibration. a surge suppressor may be installed 

immediately adjacent to the discharge port" .. ·: :' ... 

Suction pipe size should be at leut2'" diameter or even larger If highly 
vlacoua material Ia to be pumpec11f auction hoee Ia used, It muat be of a 
noncon8~1ble, ntlnrorc.d type aa lhe M-8 Ia capable of pulling a high 
vacuum. Dlacharge pipinG ahoukJ De at least 2'". It Ia crttlcat, especially on 
the auction llde of the pump. 1hat aU Httlnga and connection a are air tight 
or a recluc~Joft or loa ol pump auc;:tlor) capability will result. 

•Kynar (PVD Resin, Ia a reglatered trademarK of Pennwalt Corp. . - -

M~a· ''CHA.MP'' 
. : -,~ - . 

·_..;.: ..... J tt· ~ 

IF IT "b' .UMPS 
(,Rs '"\ 

WILDEN 
.. .. . . . ' : ... 

PUMPS 
.-·:_'t" .. . 

AIR OPERATED 
· .. ., ·: 

DOUBLE DIAPHRAGM 

POLYPROPYLEN E/KYNAR® 

MODEL M8 "CHAMP'' 

"OUR ONLY PRODUCT" 

REPAIR PARTS LIST 

AND OPERATING 

INSTRUCTIONS 

THE M-8 PUMP WILL PASS Yo" DIAMETER SOLIDS. WHENEVER THE 
POSSIBILITY EXISTS THAT LARGER SOLID OBJECTS MAY BE 
SUCKED INTO THE PUMP, A STRAINER SHOULD BE USED ON THE 
SUCTION LINE. 
The inlet to the air valve is ,;• NPT. The compressed air line to the pump 

should be at least ,;•. The air line should be large enough to supply the 
volume of air necessary to achieve the desired pumping rate (see M-8 
pump performance curve.) Use air pressure up to 110 psig depending 
upon pumping requirements. 

CAUTION: DO NOT EXCEED 125 PSIG AIR SUPPLY PRESSURE. 
Pump discharge rate can be controlled by: 

1. limiting the volume and/or pressure of the air supply to the pump 
(preferred method). The use of a gate val\'8 or needle valve installed at 
the air Inlet to the pump Is suggested for thla purpose. 

2. Throttling the pumpdlacharge by Installing a valve In the discharge line 
of the pump whan the need to control the pump from a remote location 
exists. When the pump discharge pressure eQuals or 8l(ceeds the air 
supply pressure, the pump will stall out no bypass or pressure relief 
valve Ia needed and pump damage wiN not occur. 

Sound level can be reduced below 90 dba by attaching our optional 
muffler at pump all' extlau.t port 

Temperature Umlts: Polypt'Opytene .:.. 150"F 
Kyna.- (PVDF)- 200"P 

•.· 
Caution: Maximum tempeqture Umlta are baNd upon inKhank:.J 
atreN only. Certain chemlcala wilt algnlftc.ntty reduce maximum 
Nfe opemlng temperatureL Consult engineering guide for chem .. 
cal compattblllt, and tempeqturellmlb.. 
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'OPERATING INSTRUCTIONS . 
..,·."";1., 

. . 
A. The model M-8 comes with a built-in oil 
reservoir. This should be kept filled with a 1 0 

·eight 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 valVe may freeze due to moisture in the 
air line. if this occurs the use of ehtylene glycol 
typ~ anti-freeze or othe~ 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 ge_nerally 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 
-4 25 psig. 

0. 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 Y2 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 ~Illiquid will drain out 

F. For pumps fitted with teflon diaphragms, 
limit suction inlet pressure to 10 psig maximum. 

CAUTION: WEAR SAFETY GLASSES. WHEN 
)IAPHRAGM FAILURE OCCURS, MATERIAL 
BEING PUMPED MAY BE FORCED OUT AIR 

EXHAUST. 
.. ,_ .. 

I-70 

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 wo_rking tolerances and 
must be rebuilt by Wilden or replaced 
4. Check center block Q-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 construc-

tiorL ·• . • ·;f/";Vf;f;(i"/ ~t · 
Pump runs but little or no product flows 

.· .· : ·~· · ....... · ·. ,·.·.;~ .. -~~i;~:- ... ~ : A,.~ <i" ... . 

.1. Check for pump eavit~tlorl;'stow pump speed 
down to match thickness of material being 
pumped. -. · · ~~-·;:~~~~~ .. -~¥~Y = '·~ 
2. Check for sticking. vaJve' balls. If material 
being pumped is not compatible with pump 
elastomers, swelling may occur; replace baH ) 
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 dryerfor 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 Q-Ring is in place, if required 
on model involved ... -

. ,, -~-· ~. 

1 ... ;; •.•.• ·• • ..... ..:..•";._~ .. --~~-'-;. - -~. 

;::- . 
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WILDEN AIR ·oPERATED DOUBLE DIAPHRAGM PUMP MODEL M-8 ''C.HAMP' 

PARTS LIST 
Orawlftg Part Numt>er. fOf'" 

lnd•• No.. M8/PTrrFrrF/PT 

1 Manifold D-Ring PT32B 
2 Clamp Band, Small P32 
3 Manifold "r Section P33 
4 Discharge Elbow P36 
5 ·;all Guide Bushing P41C 
6 3lve Ball TF41 
7 Clamp Band, Medium P39 
8 Valve Seat ()-Ring PT40B 
9 Valve Seat P40 
10 Clamp Band, Large P30 
11 Water Chamber P35 
1 :-· Piston Outer W/Lug PT21B 
1~ ~•ston Inner T21C 
1 ~- ,<iet Elbow P37 
1[ Air Chamber 22 
1f Teflon Diaphragm D-Ring TF24A 
17 Diaphragm TF24 
18 Air Valve Assembly B20 
19 Shaft T21A 

(I) P/N 20 includes 20A through 20U 
(II) P/N 20A includes only 20E. 20R, 20S, 20T and 20U. 
(Ill) P/N 20H includes only 20N and 20JH . 

AIR VALVE ASSEMBLY, P/N 20 

M-8 STANDARD AIR VALVE 
PARTS LIST 

PIN 
20A Valve Body & Piston (li) 
20B Valve Gasket 

20C Capillary Rod 

20D Oil Bottle 

20E Valve Screen 

20H Center Block Assembly (Ill) 

20JH D-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 D-Ring (2 each) 

. _ .· . ::·.:. · .... ~ .. __ · .. ·-~- "-~---~:. - . \ . . ., . -~ ;-~- .. · .. _.· _:_· . 
NOTE: *'Part numbers shown are for polypropylene pumps fitted with teflon diaphragms. SeeM-8 prices 

· sh.,et for specific part number Information on standard parts as well as on parts of other plastic and 

elaatomeric ~~~~:s;~;:'~~~-~~uratlons.. . ; 0 • • -~--. • ·• ·.:o:'J:':. r :: ~·-:. ~~ • .: 

. - ·}--· 

·-" .:..~ . ·< ~~~~>~:~~-~ . 
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TEflON DIAPHRAGMS 
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WILDEN• •o
2030 

Air Consumption 

MODELM·S• 
Height : . •••...•. 3~" 
Width ........... 19'h" 
Depth ........... 13,_" 
Weight ..•........•••• 
, , •• , I'Oo.~ENE 60 lbl!l. 
......... ..-100 lbs. 

Air Inlet .•... 'h" N.P.T. 
Inlet.. ..... 2" Flanged 
Outlet ..... 2" Flanged 
Suction Lift ... 12' Dry 

18' Wet 
Max. Size Solids v.- Dia. 

Example: To pump 28 gpm 
against a discharge preuurtt 
ol .co psig. T~>Quirtts 50. psig 
and 20 sclm a/rCQttsumpriOn. 

CAUTION: Do not exceed 
125 ps.g ait supply pressure. 

-~-,..---.---. 

WILDEN~ 

MODEL M-a• 
Height ....... : . . 3~" 
Width ........... 19'h" 
Depth ........... 13,_. 
Weight .......••..•.•• 
, , , , , PO<, ,.._.,fNf 60 lbl!l. 
.......... .,....,....100 lbs. 

Air Inlet ..... 'h" N.P.T. 
Inlet ....... 2· Flanged 
Outlet ..... 2" Flanged 
Suction Lift ... 20' Dry 

25' Wet 
Max. Size Solids v.· Dia. 

EumpM: To pump 110 gpm 
against a d1scharpe pnu.&ure 
Ol 50 PSIIJ, TI>QUifftS 80 psi9 
and 50 sclm a1r a>nsump/1011. 

CAUTION: Do not exceed 
125 pa'V airsupply-r& 

SUCTlOH UFT DATA• 

- - -.... -· - -- - - -- 0 .. ·~ -· • 
&. 

·• tO 
...._ __ ......... _____ _ .., _______ __ .......,_ ______ _ 
...._ ___ _, 

•SeN ptimonQ rrom 12 feet lolt. 

: .... ·-""""' .. , . -·. 

) 

7\ 
'..:..) 
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WILDEN PUMP & ENGINEERING CO. 
22069 VAN BUREN STREET, P 0 BOlt 64!5. COL TON. CALIFOR .... IA 92324/ c 7141 783-0621 

February 27, 1981 

(INTERIM) MB "CHAMP" ASSEMBLY /DISASSEMBLY INSTRUCTIONS 

The MB/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 o-·rings for seals. 
Performance and operation is the same as a metal construction MB with one 
exception. The maximum temperature for the polypropylene is limited to 150 
degrees Fa~renheit and 200 degrees Fahrenheit for the KYNARR PVDF R~sin. 

Dismantling and assembly is also very comparable to other Wilden pumps with 
a couple of minor variations. 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 would suggest that these com
ponents be treated as a single part when possible during diaphragm changes 
or other maintenance requiring dismantling of the pump. If it is necessary 
to disassemble the manifolds, the c~stomer should plan on replacing the Teflon 
a-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 grooves. 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 clamp band installed. Insure that the 
flanged surfaces remain aligned while tightening the clamp band bolts. 
Correct, if necessary, by tapping the parts firmlywith 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 surf'ace 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 min~ize 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 
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QUANTITY 

4 

4 

4 

8 

8 

2 

4 

1 

7 

I-75 

SUGGESTED SPARE PARTS 

WILDEN M-8 "CHAMP" 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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INFORMATION BULLETIN 
PUMP TEST PROCEDURE 

The following is an explanation of the procedure used to test every 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 distribut?r for resale. 
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WILDEN PUMP & ENGINEERING CO. 
22069 VAN BUREN STREET, PO BOX 8<45. COLTON, CALIFORNIA 92324/ •71<41 783-0621 

INFORMATION BULLETIN 
DIAPHRAGM TESTING PROCEDURE 

Wilden Pump and Engineering Company continuously tests the diaphragms for the pumps on the 
tester shown in the photo above. Through the use of this unique tester. we have been able to 
continually 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 arrangement 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
sensitive switch so that power is cut off when diaphragm failure occurs. 

This unique 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. 



'-' 

3~" 

1 H'•" 

--,-
3" 

v 

Yz" NPT Female 
Air Valve 

Connection 

'¥•" NPT Female 
Air Exhaust 

3R 2@) . 0 

~·Boll 
0 

American Standard Pipe 
Flange 816E • 1939 • 
150 Pound Class· 2 inch 
pipe. 

\._). 

CERTIFIED DIMENSIONAL DRAWING· 
WILDEN MODELS 

MODEL M·8 CHAMP 

MB/PO 
MB/PT 
MB/PY 
MB/PW 

MB/KO 
MB/KT 
MB/KY 
MB/KW 

• Copyrlghl Wilden Pump and Engineering, 1983 

H 
I ...... 

00 



r ' 

14" 

I 
1113/18" 

9'11" 

I 10Ya" I 

"· 

y,• NPT Female 
Air Valve 

Connection 

~ 

2 1/16" 

&11e" Hole 

American Standard Pipe 
Flange 150 Pound Class-
1 inch pipe. 3 1 30" bolt 
circle. 

CERTIFIED DIMENSIONAL DRAWING 
WILDEN MODELS 
MODEL M2 CHAMP 

M2/PO M2/PT 
I ,J> , A r- i#;·~tJt3!'2'Jea.tUW:£.&f&'l cd WILDEN ~UMP Q ENBINEERINB CO, 

22069 VAN RIIREN SIRFET. P 0 BOX 114~. COLTON CA 92324 
,,,., 111.)01111 Tel .. 1178 4S2 

H 
I 

"'-J 
1.0 



I' 

) 

) 

NOISE CONTROL 
WILDEN Affi OPERATED DOUBLE DIAPHRAGM PUMPS 

All Wilden pumps can be ordered with an optional, large volume muffler. 

This muffler reduces the exhaust solmd 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 

81 db 108 db 

M-15 11\& 
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-BBS4 
--AIR PUMP CO.------------------------

P.O. eox 43BS • FLINT, MICHIGAN 4Beo4 

SHOOLD YOOR 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 TiiE MACHINE; WHEREAS ITS CAUSE IS THE INHERENT WATER 
VAPOR IN All COMPRESSED AIR SYSTEMS. 5412 PPM @ 100°F AND 100 PSIG AND ONLY 
125 PPM 8--swt AND 100 PSIG. 

WHEN THE AIR EXPANDS FROM ONE PRESSURE TO ANOTHER LOWER PRESSURE IT REQUIRES 
HEAT AND THEREFORE PRODUCES A REFRIGERATION EFFECT IN ACCORDANCE WITH THE 
EQUATION PV/T • pv/t. THIS HAY FREEZE THE WATER OUT OF THE COMPRESSED AIR 
AND CLOG TiiE EXHAUST PORT. 

SINCE THE INLET PRESSURE, VOLUME AND TEMPERATURE VARY ON ALMOST EVERY APPLicA
TION, IT REALLY FURTHER CONFUSES THE PROBLEM WHEN ONE AIR SYSTEM HAS A PRESSURE 
DEWPOINT o·F 130°F BECAUSE OF INADEQUATE AFTERCOOLING AND THEN THE NEXT HAS A 
PRESSURE DEWPOINT OF 35°F. BECAUSE OF GOOD C~ERCIALLY AVAILABLE REFRIGERATED · 
DRYER EQUIPMENT. 

THE VARIABLES IN LOAD, AIR QUALITY AND AMBIENT TEMPERATURES ARE SO COMPLEX THAT ) 
IT ISN'T POSSIBLE TO MAKE A BLANKET STATEMENT AS TO WHEN FREEZE UP TEMPERATURES 
WILL OCCUR; HOWEVER, IF WE REMOVE WATER FROM THE COMPRESSED AIR DOWN TO 22°F. 
@ ATMOSPHERIC PRESSURE, WE ARE BELOW THE LIQUID STATE 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 HIGHT 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 Pl.MP 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. Cflo1BINATION REFRIGERATED AND DESICCANT TYPE COMPRESSED AIR DRYER 
PRODUCING 5°F PRESSURE DEWPOINT @ .100 PSI. ,) . 

l-;; .--~;/-
/Roy R. H~t 

,/ 

_) 
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~ ~- ~- - ~ MODEL M 8 
POLYPROPYLENE PUMP PARTS 

1; 

t - for Models: ~ 

) 

M8/PO/ M8/PW/ ~. ~ t 

M8/fTT/ M8/PY/ 

(Suggested U.S. List Prices) . 
Qty. 

Ma/PO/ M8/F'T'/ MBIPW/ -. M8/f'Y/ 
DESCRIPTION Per 

Pump P/N Price P/N Price P/N Price P/N Price 

Air Valve Assembly . 1 820 375.00 N/A N/A ... .. . .. · 

Air Yalve Body & Piston 
. .. 

1 B20A 175.00 W20A 180.00 ... 
Air Valve Screen -· - . ... 1 20E 5.00 

Air Valve Cap.w/Gulde (Top)- .. :. ...... 1 20R ·6.00· 20RB 10.00 

Air Valve Cap (Bottom~ 1 20S. 5.00 20SB 9.00 

SnapRing · 2 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· 1 200 26.00 W200 32.00-

Center Block Assembly 1 20H 140.00 W20H 210.00 

D-ring 7 20JH .50 

Block Bushing 1 20N 30.00 

Check Body 1 20K8 6.00 W20K8 12.00 

Nipple 1 20FS 5.00 

Check Ball 1 20M 2.00 

Block Gasket 2 20P 1.00 

Shaft 1 21A 45.00 T21A 45.00 21A 45.00 T21A 45.00 

Piston, Inner 2 21B 25.00 T21C 20.00 21B 25.00 T21C 20.00 

I Piston, Outer w/Lug 2 P218 125.00 PT21B 85.00 P21B 125.00 PT21B 85.00 

Piston Q-ring 2 N/R N/R N/R N/R 

' Air Chamber, Tapped (Replaced by 228) 

Air Chamber, Counter Sunk 2 22B 60.00 W22B 86.00 

Water Chamber 2 P35 345.00 

Clamp Band (large) 2 P30· 45.00 

Clamp Band (Medium) 4 P39 25.00 -.. :. ---. 
' ' ' -

' Clamp Band (Small)· I 4 : P32 ! ~!':&~~-

Discharge Elbow 2 P36 125.00 

Inlet Elbow 2 P37 140.00 

Manifold "T' Section 2 P33 145.00 

Ball Guide Bushing 4 P41C 35.00 

Valve Seat 4 P40 20.00 

Valve Seat D-ring (Buna N) 4 P40B• 1.00 N/R P40B" 1.00 N/R 

Manifold D-ring (Buna N) 4 PJ2B- 1.00 N/R P32B"" 1.00 N/R 

Valve Seat D-ring (TFE) 4 N/R- PT40B 4.00 NtR• PT40B 4.00 

Manifold D-ring (TFE} 4 N/R•• PT32B 3.00 N/R .. PT32B 3..00 ) 
Teflon Diaphragm Q-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/BGK 25.00 N/R TF4/8GK 25.00 -

• Check trrst to ... If pump wa• auppiMtd origlnalty with Vahf.e Snt Q-ringa of T eftor\ P/H PT40B · . ·:. : -:: · "· · ~ . ·. • ~ Wilden Pump I Enotneen"O. 198: 

••· M8/PO .~ M8/PW whiCh he,. Nordel ~ Vlton diephregms are ••ned willl PIN Pr.J2a Man•lold ~rings of Teflon. 

. ; .. ~ --~~-;~~~~ii~~~1:~~~(j~) ·:~ :: ... RBG-P.5 

7 
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MODEL M 8 
KYNAR PUMP PARTS for Models: 

M8/KO/ 
M8/KT/ 

M8/KW/ 
M8/KY/ 

(Suggested U.S. List Prices) 

- Chec:ll hrst to ... if pump waa supplied originally with valve seat ()-rings of tellof\, P/N PT •oa 
- M8/ll0 and M8/KW which ha .. Notdel"' Viton diaphfagms are toned with P/N PT32a Manofokl C>-ringa of Tel~ 

. ; . ,, . .... .. 

.• . . . ~\, . 
.J···-··-· . 

• Copyright Wilden Pump & Eno"'-ring. 1 ~ 
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APPENDIX I 

Note: Specification for Epoxy Coating used on floor. New 
information begins on page I-84. 
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CONSTRUCTION SPECIFICATION 
FOR 

UPGRADING OF INDUSTRIAL LIQUID WASTE TREATMENT PLANT 

DIVISION 9 FINISHES 

SUB-DIVISION 9.06 SPECIAL COATING 

SHUT Of JOI NUMBER 

1 13 . 6089 
OOC\JMENT NO. 

9.06 

REV 
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, PART 1 GENERAL 

1.1 SCOPE OF WCRK 

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 WCRK SPECIFIED ELSE\tlHERE 

(1) CAST-IN-PLACE CONCRETE, Subdivision 3.01 
(2) STRU:TLRAL STEa AND MISCELLANE()JS 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 DOCUMENTS 

1.3. 1 Codes and Standards 

The Contractor shall comply with the applicable federal, state, and 

industt'y regulations and other codes and standards referenced in this Specification. 

American National Standards Institute (ANSI) 

MSI NlOl .2 Protective Coatings (Paints) for 
Light Water Nuclear-Reactor 
Containment Facilities 

American Society for Testing and Materials (ASTM) 

ASTM D 659-74 

ASTM D 714-56 
( 1974) 
ASTM D 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-SPl-63 
SSPC-SP2-63 
SSPC-SP3 
SSPC-SPS-63 
SSPC- SP6-63 

No. 1 Solvent Cleanin~ 
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 OF 

2 13 RJP THE RALPH M. PARSONS COMPANY 

Flammable and Combustible Liquids 
Code 

JOB NUMBER DOCUMENT NO. 

6089 9.06 
REV. 
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CONSTRUCTION SPECIFICATION 
FOR 

UPGRADING OF INilJSTRIAl LIQUID WASTE TREATMENT PLANT 

DIVISION 9 FINISHES 

SUB-DIVISION 9.06 SPECIAL COATING 

-· .. - . ~ -·- . -~-

RJP THE "ALM4 M. ltARSONS COMitANY 

SHEET OF JOI NUMIER DOCUMENT NO. REV 

1 13 . 6089 9.06 
- -- ···-- - j 
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1.1 SCOPE OF WCRK 

The Contractor shall furnish and apply special coatings in accordance with •he contract drawings and this Specification. The Contractor shall apply the ~pecial coatings where indicated per the Room Finish Schedule. 

1 .2 RELATED WORK SPECIFIED ELSEWHERE 

{1) CAST-IN-PLACE 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 

' .3 REFERENCE DOCtfttENTS 

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) 

~SI Nl01.2 Protective Coatings {Paints) for 
Light Water Nuclear-Reactor 
Containment Facilities 

American Society for Testing and Materials (ASTM) 

ASTM D 659-74 

ASTM 0 714-56 
( 1974) 
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 
Exterior Paints 

Steel Structures Painting Council {SSPC) 

SSPC-SPl-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 OF 

2 13 RJP THE RALPH M. PARSONS COMPANY 

Flammable and Combustible Liquids 
Code 

JOI NUMBER DOCUMENT NO. 

6089 9.06 
REV. 
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1.4 SUBMITIALS 

The Contractor shall submit the following to the Contracting Officer in 
accordance with the ''Data 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 
Manufacturer of the special coatings, relating to the requirements for surface 
preparation, thinning, mixing, handling, application, and storage of materials. 
Also included shall be a list of approved fonn release agents which are certified 
by the special coating Manufacturer to be compatible with his coating products. A 
list 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 
approva 1. The samples sha 11 be clearly marked with the Manufacturer • s name and 
product identification, and shall be submitted in sufficient time to allow for 
approval and, if necessary, disapproval ·and resubmittal without causing any delay 
of the project. Color chips of finish special coatings shall be submitted showing 
the range of Manufacturer • s standard co 1 ors. 

1.5 PRODUCT DELI VERY, STORAGE, AND HANDLING 

1.5.1 Delivery and Handling 

The Contractor shall deliver all materials to the job site in 
origi na 1, new, and unopened pack ages and containers bearing Manufacturer • s name and 
label, and the following information: name of material; Manufacturer's stock 
r1.urter 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 

r 
L. 

r 
L 

[ 

[ 

r 
L. 

l 

L 
.[ 

[ 

l 
[ 

f 

L 

[ 

and fillers, in an enclosed area with adequate ventilation. Each type of coating l 
material shall be stored in a separate area within the room or space. All 
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 
\tilich have been stored beyond the indicated shelf life. Special coating materials 
shall be stored at temperatures between 400f and 90°F. 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 the safety precautions specified 
hereinafter during the time of mixing, preparation, installation and drying periods 
of the special coatings. 

SHr- fj IMP . 
THE RAL!tH M. II'AIISONS COMII'ANY 

REV. 
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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. 

Work shall not begin prior the Contracting Officer•s approval of the 
submitta 1. 

1.6 .2 Acid Etching 

When hydrochloric acid and water solution etching of surfaces is 
required the Contractor shall: 

(l) Mix and apply the solution in accordance with the coating 
maruf acturer • s reconmendati ons. 

(2) Require that all employees wear proper protective c1othing and 
~qufpment to prevent a: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 a:id is used. 

1.6.3 Sandblasting 

When sandblasting of surfaces is required the Contractor shall: 

(1) Provide respirators of types approved 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 Ventilation 

The Contractor shall provide adequate ventilation during the 
application and drying periods of the special coatings as follows: 

(1) A three-minute air change of the area shall be provided with 
proper air pattern maintained to uniformily flow downward through the area. 

(2) The vapors shall flow naturally downward into the air pattern. 
Drafty overhead supply (due to poor distribution) or crossroom currents (due to 
outside atmospheric effects, open doors, windows, etc.) shall be prevented. Floor 
level exha.~sters shall be used to prevent the accumulation of explosive vapors. 

IMP. 
THE RALPH M. PARSONS COMPANY 

REV. 
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(3} Air flow pattern shall be checked before application is started of any sea 1 er, 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 prdlibited 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 special 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 with 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 extension 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 lunrinaires, motors and other electrical equipment used in direct connection with this work shall be inspected. Defective equipment shall be removed and replaced with non-defective equipment. 
1.6.7 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 oof arm to the fo 11 owing: 

SHEET OF 
5 13 

JOI NUMIER 
6089 
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{1) Fresh air hoods or masks shall be worn by all personnel applying special coatings and by any other persons entering the immediate area. Approved filter respirator may be used by personnel when the concentrations of organic vapors are within pe~missible limits. 
(2) Personnel handling and applying the special coatings shall wear plastic or acid-re~istant 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 flammable air mixtures. 
(4) Only explosion-proof electric motors or air driven mixers shall be used for mixing the solvents and materials. 
(5) Barricades or other markings acceptable to the Contracting Officer shall be installed around all special coating work. In the event the barricaded area is large in size and other crafts are involved, 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 entrances as well as conspicuous locations within the area. 

(8) Tennis shoes or protective shoe covers are to be worn by all personnel within the immediate application area. 
(9) In 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. l DESCRIPTION 

The Contractor shall apply special coatings, to floor, wall, and ceiling surfaces in accordance with the contract drawings and Specifications. The special coatings shall meet the performance tests in accordance with ASTM D 659, ASTM D 714, and ASTM D 772. 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•s instructions and the contract drawings: 
(1) Coating A -concrete floors 
(2) Coating 8 - concrete walls and concrete masonry unit 
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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 
Approved Equa 1. 

Primer/Sealer. Primer/Sealer shall be Nu-klad 100, or 

2.2. 1.2 Intermediate Coat. Intermediate 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 thickness 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 105, or Approved Equal. 

2.2.2.2 
where required. 

Filler. Filler shall be Nu-klad 114, or Approved Equal, 

2.2.2.3 Intermediate Coat. Intermediate 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; 'ti'lite 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 
th icl< ness of 5 mils. 

2.2.4 
Frames 

Coating 0- Structural Steel. Decking. Carbon Steel; Doors, and 

2.2.4. 1 Primer for System with Sandblasting Preparation. Primer 
shall be Dimetcote 6, inJrganic zinc primer, or Approved Equal. 
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2.2.4.2 Primer 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 shall be Galvaprep, or Approved Equal. 
2.2.4.3 Intermediate Coat. Intermediate coat shall be Amercoat 66, polyamide-cured catalyzed epoxy, or Approved Equal; medium gray in color with a dry film thickness of 5 mils. 
2.2.4.4 Topcoat. Topcoat shall be Amercoat 66, polyamide-cured catalyzed epoxy, or Approved Equal, red in color for sprinkler system and white in color for other items, with a dry film thickness of 5 mils. 
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w 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 
re 1 a ted wQ"'k. 

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 otherwise 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 and remove from premises at the close of each days 
wcrk; 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 
suitable for the purpose and, after setting, sand to a smooth finish. The 
Contractor 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 iti ous Surf aces 

The Contractor shall perform the work as follows: 

3.2.2.1 Preparation. Prepare cementitious surfaces of concrete 
and cement plaster to receive special coatings by removing efflorescence, chalk, 
dust, dirt, grease, oils, and by roughening if required to remove glaze. Use 
abrasive blast cleaning methods if recommended by coating system manufacturer. 

3.2.2.2 Alkalinity and Moisture Content. Clean ~oncrete surfaces 
with an alkaline wash of tri-sodium phosphate in a concentrate specified and where 
required by the manufacturer of the specified materials. Do not apply special 
coatings over surfaces where the moisture content exceeds that permitted in the 
manufacturer • s printed directions. 
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3.2.2.3 Acid Etch. Moist cured concrete shall be acid etched with one part lJ percent hydrochloric acid and two parts water, then neutralized with a rinse of potable water. The Contractor shall not apply the coating system until surfaces are thoroughly 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, 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 recommended by the coating system manufacturer and in accordance with SSPC-SPS & 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 special coating system Manufacturer's instructions for the type of service, 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 application, and as required during the application of the materials to maintain a un if onn consistency. If necessary, the Contractor sha 11 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, roller, spray, or other acceptable practice fn accordance with the Manufacturer's directions; use brushes and rollers best suited for the type of ~aterial being applied; apply materials with care to a uniform thickness, showing 10 runs, holidays, sags, crawls, or other defects. He shall finish surfaces Jniform 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 a11 surfaces as indicated on the contract drawings and in this Spec ifi cation. 

3.4 .2 Topcoat 

Topcoat for Coating A, B, C, & D, specified hereinbefore shall be applied in accordance with the Manufacturer's applic2tion instructions. 
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3.4.3 Primer /Sea 1 er 

The Contractor shall use Primer/Sealer specified hereinbefore. Oil 

or wax-based curing compounds and farm release agents sha 11 be removed by 

sandblasting. Apply the primer/sealer as soon as practical after cleaning to 

prevent foreign material (oil,· salt, etc) from entering the concrete while it is 

porous. Apply the primer/sealer in accordance with the Manufacturer's 

recommendations. 

3.4.4 Primer for System with Sandblasting Preparation 

Primer specified hereinbefore shall be applied at a dry film 

th i ck ness of 2-1 I 2 m i 1 s. 

3.4.5 Primer for System without Sandblasting Preparation 

Primer specified hereinbefore shall be applied at a dry film 

thickness of 2 mils. 

3. 4 • 6 F il 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 which to 

place a topcoat. 

3.5 PROTECTION AND CLEAN UP 

3.5. 1 Protection 

(1} The Contractor shall protect work of other trades, whether to 

be painted or not, against damage by the special coating and plastic sheet work; 

leave a11 such work undamaged; and correct any damaged by cleaning, repairing or 

rep 1 a: i ng, and rec oati ng, 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 

recommended by the manufacturer, at the end of each day's work. 

(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 otherwise damage finished surfaces. The Contractor shall not use 

cleaners containing chlorides on ~tainless steel. 

(3) At the completion of work the Contractor shall touch-up, 

restore, and/or recoat surfaces of unacceptable work. 

OOCUMENT NO. 
9.06 SHEET 011 

11 13 
JOI NUMBER 

6089 

RJ!P n41 RALPH M. I"ARSONS COMI"ANY 

REV. 

-
-
-
-
-

i 
I 
L 

• 

i 
l 



II 

l 
- --~ ..J 

l 
- .J 

..... 
-·-_I 

_] 

J 
l 

- .,..1 

J 
J 
] 

] 
-. 
J 

] 

] 

J 
] 

J 
J 
] 

J 

.., 
IU 
0 
0 z 
"' 

I-97 

3.6 FINAL ACCEPTANCE 

Materials, workmanship, 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 1984 
(Replaces March 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 PLASITE 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 CHEMICAL RESISTANCE on Page 2. . 
TEMPERATURE RESISTANCE: Dry film basis is 400°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 USAGE. Refer to 
PRIMERS on Page 2. 
APPLICATION: PLASITE 7100H is formulated for standard production spray equipment. PLASITE 7100B 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 THICKNESS PER COAT. A 6 to 7 mil film is easily produced in one multi-pass spray coat. A 2 to 4 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 
(20o/o loss included). Two 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 70°F. 
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: 60o/o by Weight; 48o/o ± 2o/o by Volume depend
ing on color. 
POT LIFE: Approximately 24 hours at 70°F. 
SHELF LIFE: 24 months minimum at 70°F. Material 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 12lbs./gallon. 
ELECTRICAL RESISTANCE: 3.9 x 1012 ohm-em 
Volume Resistivity. ASTM D257 -66. 

' -

ABRASIVE RESISTANCE: 61 Milligrams loss average, 
1000 Cycles Taber CS-17 Wheel, 1000 Gr. Wt. Lt. Gray 
Color. 
HARDNESS: Barcol55. 
THERMAL SHOCK: Unaffected in 5 cycles, -70°F to 
+200°F. 
FLEXIBILITY: 1/z" bend, Zuhr Conical Mandrel, 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-SP5 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. Medium duty primer over SSPC-SP7 

r ar tion and t film thickn s · c at of 6 to 8 mils re uired. 
WISCONSIN PROTECTIVE COATING CORP. Represented by: 

614 Elizabeth Street 
PO. Box 216" 

Green Bay, WI 54305 
414-43'1-6561 
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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 radius and 5. The grit used shall be a sharp silica sand, steel slag grit 

all imperfections, such as, skip welds, delaminations, similar or equal to BLACK BEAUTY® BB1240 or any 
scabs, slivers and slag shall be corrected prior to abra- other abrasive that has a sharp, hard cutting surface, 
sive blasting. All skip welds shall be welded solid. properly graded, dry and of best quality. The grit shall be 

2. Degrease surface prior to sandblasting. Organic sol- of proper size to obtain the specified anchor pattern. 
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 Metal 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 surfaces must be filled and sealed with PLASITE 
9028M1 or PLASITE 9028M2, 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 9028M2 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 9028M1 or PLASITE 9028M2 filling and 
sealing before application of PLASITE 7100. 

GALVANiZED 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" a~ described earlier under 
"STEEL''. 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 SIMILAR 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 
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v TECHNICAL BULLETIN 
7100-ACP 

MARCH 1984 
(Replaces November 1980) 

PLASITE 7100-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. PLASITE No. 
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 ZONE 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 1112 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 ± 4o/o (theoretical). 250 to 166 ft.2/gallon will produce the 2 to 3 mil DFT recommended 
for use under a chemical resistance top coat for Zone B applications (20o/o loss included). 333 to 250 ft.2/gallon.will 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 loss 
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 of 
surface to be coated is below 50°F. Within 24 hours after coa.ting is applied a minimum substrate temperature of 70°F is 
required for proper polymerization. 
SOLIDS: By weight, 59o/o ± 2o/o; by volume, 39o/o ± 2o/o. 
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 stront: 
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 temperatures. 
Commercial blast surface preparation combined with PLASITE 7100-AC and appropriate PLASITE high resistant finish 
coat. 
D ZONE: Process plant exteriors subject to chemical atmosphere and weathering. Good power tool cleaning or brush-off 
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 adjust 
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 20o/o 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 20o/o of the coating order. 

WISCONSIN PROTECTIVE COATING CORP. 

614 Elizabeth Street 
P.O. Box 216 

Green Bay, WI 54305 
414-437-6561 

Represented by: 
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SELECTION OAT A 

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. Phenol ine 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 

Service Department for specific 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 

PHENOLINE ® 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 DATA 
THEORETICAL SOLIDS CONTENT OF MIXED MA

t·~, .. ;t.RIAL: 
~.tif 

Phenoline 373 Primer & Finish 

By Volume 

75 ± 2% 

RECOMMENDED DRY FILM THICKNESS PER COAT: 

(Typical System) 

1 coat Phenoline 373 Primer 5 mils (125 microns) 

1 coat Phenoline 373 Finish Green 5 mils (125 microns) 

1 coat Phenoline 373 Finish Gray 5 mils (125 microns) 

THEORETICAL COVERAGE PER MIXED GALLON": 

1200 mil sq. ft. (29.4 sq. m/1 @ 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 LIFE: 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 
Phenoline 373 Finish 
Phenol ina Thinner 

14 lbs. (6.5 kgs) 
t 5 lbs. (6.8 kgs) 
9 lbs. (4.1 kgs) 

70 lbs. (3 f.S kgs) 
75 lbs. (34. t kgs) 
45 lbs. (20.4 kgs) 

• FLASH POINT: (Pensky-Martens Closed Cup) 

Phenoline 373 Primer Part A 72°F (22°C) 

Phenoline 373 Primer Part B 40°F (4°C) 

Phenoline 373 Finish Part A 66°F (1 9°C) 

Phenoline 373 Finish Part B 71°F (22°C) 

Phenoline Thinner 77°F (25°C) 

12.00 

To the best of our knowledge lhe technical dala contained herein ere true and accura1e at the date of issuance and are subject to change 

without Prior notioe. User must contact Carboline to verify correctness before specifying or ordering. No guarantee of accuracy is given or 

implied. We guarantee our products to conform to CarboUne Quality control. We assume no responsibilitY for coverage, performance or inturies 

resulting from use. Liability. if any, is limited to replacement of products. Prices and cost data if shown, are subject to change without prior 

notoca. NO OTHER WARRANTY OR GUARANTEE OF ANY KINO IS MADE BY THE SELLER, EXPRESS OR IMPLIED, STATUTORY, 

BY OPERATION OR LAW, OR OTHERWISE. INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICUL~R PURPOSE. 
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line Tl1inncr ¢!2 or Toluol. 

Steel: For immersion service, dry abrasive blast to a White 1. 

Metal_ finish in accordance with SSPC-SP 5-63 to a degree 
of cleanliness 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
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
zontal 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 S .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 tell!· 
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 (t0°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 11 0°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!lce. 
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'l. Hose. 

Mfr. & Gun 

Sinks #18 or #62 
DeVilbiss P-MBC or JGA 

Fluid Tip 

66 
E 

Air Cap 

66PE 
704 

Approx .. 070"1.D. Approx. 9-10 cfm 
@ 30 psi 

Airless: Use a 3/8" 1.0. Mat'l. Hose. 

Mfr. & Gun Pump* 

DeVilbiss JG S-507 
Graco 205-591 
Sinks Model 500 

QFA-514 
President 30: 1 or S ulldog 30:1 
Mercury SC 

*Teflon packings are recommended and available from pump 
manufacturer. Use a .019- .025" tip with 2200 psi. 

BRUSH: Brush application is recommended for touch-up 
only. Brush out well using full strokes and avoid 
rebrushing. 

RECOAT AND CURE TIME: 
Primer & Final Cure 

Primer Finish Finish for 
Temperature Minimum Minimum Ma~imum* 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°C) 12 hours 12 hours 4 days 5-15 days 

•It maximum recoat time is exceeded and recoat is neces
sary, special surface preparation may be required. Force 
curing is recommended for all tank linings. F ina I 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 require longer dry times 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 NATIONAL ELECTRICAL CODE. IN AREAS WHERE 
EXPLOSION HAZARDS EXIST, WORKMEN SHOULD BE REQUIRED TO USE NONFERROUS TOOLS AND TO WEAR CONDUCTIVE AND 
NONSPARKING SHOES. 

350 HANLEY INDUSTRIAL CT. ST LOUIS. MO 63144 
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APPENDIX I-2 

MANUFACTURERS INFORMATION ON CONTAINERS 
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~EMICAL HANDLING 
EQUIPMENT CO., INC. 

"TUFF-TANK 225" & "TUFF-TANK 225W" 
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 

"TUFF-TANK 225" For Transporting and Storing Hazardous Liquids 

1/1/83 

"TUFF-TANK 225W" 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, 7" dia., with heavy duty buttress type 

threads. 
- Injection molded polyethylene fill cap, 7" dia., with Hypalon 

elastomer seal. Cap has integral locking ring. 
- Built-in, recessed, top mounted discharge outlet with 1" dia. 

suction pipe and foot valve with strainer mounted in depressed sump.** 
- Quick-Disconnect coupling, 1" 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. 

** "TUFF-TANK 225W 11 for hazardous liquid wastes has a 2" dia. 
suction pipe, quick disconnect fitting and cap, but no foot valve. 

PRICES 
1 through 5 units . . . . . . . . . . . . . . . . . . . . . . $975.00 ea • 
6 through 10 units . . . . . . . . . . . . . . . . . . . . . . 945.00 ea . 

11 through 19 units e I e e e e e I I I I e I I I e e I • I e S 895.00 ea. 
20 through 39 units . . . . . . . . . . . . . . . . . . . . . . 825.00 ea . 
40 or more units I • I I I I I I I I I I I I I I I I I I I I 795.00 ea. 

Prices are FOB Detroit, ~ichigan 

(OVER) 

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 ............... r: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 

• • . • ;:tdd ••••• , , 

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 965.00 

HOSE/VALVE ASSEMBLY 

''· (For connecting "TUFF-TANK 225" to 11 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 

395.00 
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If you handle 
hazardous liquids 

you need the innovative 
new TUFF TANK System. 
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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. 

TUF;: 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. 

TUF;: TANKS are reusable. No more disposal problems. 

There's another 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. 
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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 fact, 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 feet. 

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 

1 TUFF TANK = $130 

A large 330-gallon TUFF TANK costs no more 
than $130 to handle, including return freight. 
About half the cost of drums. And the average 
payback period for TUFF TANK users is less than 
six months. 
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Tile 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 MATE 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 . 

. 
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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 
off automatically. 
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. 
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Introducing TUFF TANK. 
The safest, easiest, most 

cost effec'tive way to handle 
hazardous liquids. 
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The top discharge 
option includes a 1-
inch quick disconnect 
fitting and cap, suction 
line and foot valve/ 
strainer in a recessed 
sump. 

r- --------..J 
I 
I 

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. 

Rugged translucent polyethylene inner tank. 

Rigid heavy-duty wire mesh enclosure. 

Large panel (2 sides) for DOT, EPA safety 
labels. 

Liquid level constantly visible. 

Volume gauge (Gallons & Liters). 

Sloped bottom to recessed sump for 
complete emptying. 

Tapered polyethylene cushion. 

Four-way lift truck entry with safety fork 
pockets. 

U.S. Patent Pending 
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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) 476-6705 

CHEMICAL HANDLING EQUIPMENT CO., INC. 
17700 Northland Park Cl 
Southfield, Michigan 48075 
(313) 557-1151 

-·-'C.::-·-·-
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CHEMICAL HANDLING CHEMICAL SUITABILITY DATA 
EQUIPMENT CO., INC. 
20505 WOODINGHAM 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. Ail 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 
circumstances 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 
wnich 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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calrium Chlorate Satu A A A A A c A A A A DimethYl Phthalate A B X B B X A 
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Chlcrotorm Pure A X B c A A X B X X A Ethvlene Bromide Pure X X X A A X c B X A 
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resol Pure A c c B A A X A X X A Formaldellvde 35 A A A A A A B A A X B 
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Fruit Juice Pure A A A A A A A A A 

Dt~:nn Satu A A A A A A A A Furane X X X X 

Dt·rrose A A A A A A A A A A Furtural Pure A X C c A A X B A X A 

Oi:1cetone Pure X A Furturvt Alcohol Pure A B X X C A 

Oii!Cetone Alcohol Pure A A A X X A B A Gallic Acid A A A A A A A B 

Oibenzvl Ether Pure A A X X c X A Gasoline Leaded A A X !\ A A ts ts }.. X 

Oibuttv Amrne Pure A A A Gasoline Unleaded A A X X A A B B X X 

Oibutvl Ether Pure A B X X X A Gasoline Sour A A !\ )\ A A I:S A }.. }.. 

Oibutvt Phtllalate Pure A A X B A X A Glucose A A A A A A A A A B A 

Oioutyl Sebacate A A X C B X A Glycerol (Givcennel Pure A A A A A A A A A A A 

Oiclllorooenzene Pure A A X B X A GlYColiC Acrd Satu A A A A A A A A 

Oicntoroethylene A A X A X A 
Oicntororsoorogylether Pure A 

Glvcors A A A A A A 

Graoe Suoar A A A A A A A A A 

Diesel t-uets A A Heotane A A B !\ A A A A )\ l:j A 

illetnvlamrne Pure A X A A B X X A C A Hexane A A ts A A A A A }.. tl A 

illetllvtenetriamrne A Hexyl Alcohol --p-ure A A A A B 

Dietltvl Ether Pure X c A A c c C X A HvclrazJne Pure A X A_A A X A A A 

[)jglycohC ACid Satu A A A A A A A HydrObromic Acid 20 X A A A A A C A A A AI 

DiisobuM Ketone Pure A B X X A Hvclrooromic Acid 50 X A A A A A C A A A At 

OiisObutytene Pure A A A A X X A Hytlroclllonc Acrd 25" X A A A A A C A A X 
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Hydrochloric Acid 38 X A A A A A c 8 
Hyorocyanic Acid A A A A A A 8 B 
Hverofluoric Acid Dilute c A A A A A X A 
Hydrofluoric Acid 40 c 8 A A A A X A 
Hvdrooen Fluoride A A X X 

JM!r (l!len Peroxrde 5 A A A A A A X A 
Hvorooen Peroxide 50 A 8 c A A A X A 

_Hydr(l!len Peroxide 90 A A A A X A 
HVOrooen Sulfide ( Aoueous) A A A A A A A A 
Hvcroournone Satu A A A A A 
Hvc-:>chlorous Acid 10 A A A A A c A 
loon~ X 8 A B A A B 
loa, , e Solution 10 X A A A 
lsot ·nvl Alcohol Pure A A B A 
lso- ·~ane A A A A 
lsoc ~rone Pure X X 
lsooroovl Acetate Pure B A X X 
lsooroovl Alcohol Pure A A X A A A A 
lsooroovl Chlonde A A B A 
lsooropyt Ether Pure A c A A A c 
Jet Fuel JP-4 A A A A B A 
Jet Fuel JP-5 A A A A A A 
Kef":·.:Me A A A X A A A A 
Lac .• ;er A X X 
Lac:,:: Acid 25 A A A A A A A A 
Lac::c Acid 80 A A A A A A A A 
Lau>1c Acid A A 
Laurovl (;hloride Pure A A 
Leac Acetate Satu 8 A A A A A A A 
Leaa Chloride A A B A A A A 
Lead Nitrate Satu A A B A A A A 
Lead Sulfate A A A A A A 
.inolerc Acrd 8 B A A B A 
Linolerc Oil B A A 
Linseed Oil A A A A A B A 
Lithrum _Bromrde 60 A A A A 
Lubncatrng oil A A B X A A ·A 
Machrne Oil A A A A A A 
Maonesrum Carbonate A A A A A A A A 
Mar:;nesrum Chlonde satu A A A A A A A A 
Mao~esrum Citrate A A A A A A 
Maonesrum Hveroxide Satu A A A A A A A A 
Maonesrum Nitrate A A A A A A A A 
Maanesrum sulfate A A A A A A A A 
Manoanese Sulfate A A A A A A 
Malerc . Acid Satu A A A A A A A A 
Mercunc Chloride X A A A A A A A 
Mercunc cvanrde satu A A A A A A A A 
Mercunc _§lllfate Satu A A A A A A 
~ •. ,rous _r~mate ::.atu A A A A A 
Mer .. ': A A A A A A A A 

~-~.;~e ~unonrc Acr ::IU A A 
Me · '- · Acetate Pure A X B A A X X 
Me' ··v• Acryrate t'ure A A X X 

_ Me!'vt Alcohol P_ure A A A A A A 8 B 
Me:'vt Amrne X X A (; c 
Met''''' aromroe t:l A A X A 
MethVI (;eiiOSOIVe A A X 
Methyl Chlonce A X X X A A X X 
Methyl ~;n1orotorm A A X B 
Metnyl Ether B x· 
Methyl t:.tnyl Ketone A X B c A _X X X 

_M!tnyr r-ormate " " Methyl 1sooutyt carorno1 A A A A 
Metnytrsooutyt l'.etone A_ X B " A A X X 
Metnyr rsopropyl Ketone A " A A " Metnyt Metnacryrate t! A A ~ X 
Methyl ~OXI(Ie A " MeH.vrene t:1romroe A A X A 
Metlltene _~;nronoe A X " l; A t:l X (; 

Metnrene Utcrnonoe A X t:l 
Methlene 1oorne A A A A 
Milk A _ _ t! A A A A 
Mineral Orl t:l A A A A A A 
~onooromo tsenzene X A 
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CHEMICAL NAME 

c X Monochloracetic Acid 
B A Monochlorobenzene 
A A Monoethanolamine 
A A MonomethVIaniline 
8 A Motor Oil 
A A Naotha 
c X A Naothalene 
X X A Nickel Acetate 
A B A .J.Ilckel Chloride 
A A Nickel Nitrate 
A X Nickel Sulfate 
X B A Nicotine Acid 

Nitric Acid 
A Nitric Aeid 
X A A Nitric Acid 
X X A Nitric Acid 
B X A Nitric Acid 
A A A Nitrobenzene 
X X A Nitroethane 
c c A Nitrooen Dioxide 
X A Nitromethane 
X A Nitrous Acid 
X X A Nitrous Oxide 
X A Octane 
A 8 Octene 
A X Oleic Acid 

Oleum 
Oxalic Acid 

A X A Paint Solvents 
A A Palmitic Acid 
A A t>aimitic Acid 
A A Palmrtic Acid 
X X Paraffin 

Perchloroethylene 
B B Perchlonc Acid 

A Perchloric Acid 
PerohOSPhate 

X Petroleum Oils 
A A A Phenol 

! A A A Phenvl Bisulfide 
A A Phenvthvdrazrne 
A A A PI!Qsg_ene Li!luid 

!A A A Phosphoric Acrd 
A A A Phosphoric Acid 
A A PhosPhoriC ACid 
A X A Phosohorus Pentoxrde 
A A Phosphorus Red 
A A Phosphorus Trichloride 
A A PhospllOrus Yellow 
A A PhotOQraohic solutrons 
A A A Phthalic Acid 

Pickina Solutions (Steel) 
B X A Picnc Acid 
B X A Platrnq Sol'n (Brass) 
A A A 
A A Plating Sol'n (Chrome) 
t:l X A Platina Sot·n (COpper) 
B B A Platrng Sol'n (Gold) 
t! X A Platina Sol n CLeadl 
X X A Plating Sol n (Nickel) 
X X A Platina Sol n (Rhodium 1 
B X A Platillg. Sol'n (Silver) 
A t:l A t'ranng :sot n 1 1 rn) 
A Platina sorn (lrnc) 
t:l " A Polvethylene Glycol 

~ rY ~ Polvvrnyl AlcohOl 
PDNV•nvt Acetate 

A _f'_Otash 
X A t'Otass1um Acetate 
X A Potassrum Alum 

" _t'QtasSrum Alumrnum Sulfate 
A_ Potassium BiCarbonate 

t'otassrum Bichromate 
X A _Potassrum Bisulfate 
X X t'otassrum tsorate 

CONC 
% 

50 

Satu 
Satu 
Satu 

10 
30 
50 
70 
98 

Pure 

Pure 
10 

Pure 

20-50 

5 
10 
70 

Pure 
10 
70 

Pure 

10 
50 
80 

Pure 

10 

satu 

Satu 
satu 

A 8 
B 
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A A X B C A 
A A X A X X A 
A X A A A 

X A X A 
A A A A A A X 

A A A C A A C A X X A 
B X B C A A X A X X A 

A A A C A X A 
C A A A A A A A A A A 

A A A A A A A A A 
B A A A A A A A A A A 

A A A A A A 
A A A A A A X A A X A 
A A A A A A X A B X A 
A A A 8 A A X A X X B 
A A C 8 A A X C X X B 
A X X X A A X C X X B 
8 X B C A 8 X A B X A 

A A X X A B A 
A A 
A A X 8 8 A 

X X A B A 
A A A A A A 

A A A A X 
A A A A X 

A A A A A A X. A X X 
A X X X A X X X X A A 
A A A A A A A A A B 
A X X X A 

A A A A A B X A 
A A A A A B X A 
A A A A A B X A 

A A A C A A A B X 
A C A A B 

A A A A A X A 8 8 A 
A A A B A 

A A A A A A A 
A B A A A A X 8 A 

A A A A A A X B A X A 
A C A X 
A A X X B A 

A A A A 
A A A A A A A A A C A 
B A A A A A A A A X A 
C A A A A A A A A X A 

A A A A A 
A A A A A 

A A A X A A X A 
A A A A A 

A A A A A A A 
X X A A A A A A 
A A A A X B C B 

A A A A A A B A A A A 
A A A A A A A A A X A 

A X A A A A A A X A 
A X B A A X A 
A A A A A A A A X A 

A A X A A A A A A X A 
A A A A A A A A X A 
A A A A A A A A X A 
A A A A A A A X A 

A A A A A A A A A X A 
A A A A A A A A X A 
A A A A A A A X A 
A A A A A A A 

A A A A A C A 
A A A A A A A 

A A A A A A A A A A 
A A A A A A A A A A, 
A A A A A A A A A AI 
A A A A A A A A A AI 

8 A A A A A A A A A A 
A A A A A A A A A A 
A A A A A A A A A A 
A A A A A A A A A AI 
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Po~assium Bromate A A A A A A ~nllium n· A A A A A A A A Potassium Bromide B A A A A A A A A A A Sodium Thiosulfate A A A A A A A A A A A Potassium Carbonate A A A A A A A A A A A Sour Crude Oil B A A A B A X Potassium Chlorate A A A A A A c A A A A St~nnic Chlnrille 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 Chloride X A A A A A A A B A A Potassium Chromate B A A A A A A A A A A ~~:o~h A A A A A A A A A A Potassium nide A A A A A A A A A A StP.aric Acid B A B A A A B A X X A r.v~nit!P. A A A A A A A A A A A ~"'"'""' A A A c c X A Po~3ssium Dichromate Satu A A A A A A A A A A A Succinic Acid A A A A A A A A Po,ass1um Femcvanide A A A A A A A A A A _Sultamic Acid 20 X X X A Po· ass1um Ferrocvamde A A A A A A A A A Sulfate Liauors !Oill c A A A A ~-~.ssium Auoride A A A A A A A A A A 
~::··s•um Hvdroxide 25 B A A A A A B X A A A 

Po· · :JUm Hvnocnlonte A A A A 8 A A A A 

Sulfite Liouors 6 c A A A A X A A 
Sulfur B A A A X A c B A 
Sulfur Chloride X c A A c A X A _pr, ·;,urn Iodide A A A A A A A A A ~ulhrr Dichlonde c A A X A X A Pot ~ssiUm Nitrate B A A A A A A A A A A Sulfur Dioxade Wet c A A A A A A A Perborate A A A A _Sulfur_ I rloxide_ r. X X A B X X c c X A Potassium Perchlorate A A A A A Sulfuric Acid 10-50 X A A A A A A A A A A Potass•um Permanoanate 10 8 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 PotassiUm Permanoanate 25 8 A A A A A X A A A A Sulfuric Acid 90 X A A B A A c A A X A Potassium Persulfate A A A A Sulfuric Acid 93 X A A B A A c A B X A Potassium Sulfate Pure 8 A A A A A A A A A A Sulfuric Acid 94 X A B B A A X A c X A Prooane A A A A A A A A X A Sulfuric Acid 95 X A c B A A X A X X A Prcovl Acetate Pure A A X X B A Sulfuric Acid 96-98 A B X X B A X X X X A Prcovt Acetone Pure X Sulfuric Acid 100 A X X X B X X X X X A Prc,vl Alcohol Pure A A A A A B A A A Sulfurous Acid B A A A A A C A A A A Proovtene Dichlonde Pure A A A X 8 X A X A A A C A A Proovlene Oxide X X X X X Tannic Acid c A A A A A B A B B A Pvrcrne B X A c X X 8 X A Tannrno Liouors A A A A A A B A Rhooan Salts A A A A c A A Tar X B A A A A X A Sal,cvlaldehvde A ;.. A A A Tartanc Acid 8 A A A A A A A A Sahc_yhc Acid A A A A A A A Tertiarv Butvl Alcohol A A A A X A B Sewaoe A A A A A A A A A A Tertiarv B!tM Catechol X B . Sihc1c Acid A A A A A A A A A Tetrachloroethane 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 Cyanide A A A A A A A A A Tetraeth'lLLead. .. fure A A A X B X X A Silver Nitrate A A A A A A A A A A A Tetrahvdroturan Pure A X B X A B X X X X A Silver Sulfate A A A A A A A A Tetralin l'ure c A X A Soaos A A A c A A A A A A A Tetramethvl Ammonium IOHI 50 A A Soo:um Satu A A A A A A A X ntanic Sulfate A A A A A Soo•um Acetate Satu B A A A A A A 8 A X A Titanous Sulfate A A A A A Soc•um Alum Satu A A A A A A A A A ntanium Tetrachloride A A SOd1um Benzoate A A A A A Toluene IT oluol\ A X B X A A X B X X A S001um 8icaroonate 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 S001um Bisulfate A A A A A A A A A A A Tributvl Phosohate B A A X X B A Soo1um Bisulfite A A A A A A A A A A A Trichloroacetic Acid A A A X X X A SOOIUm Borate Satu A A A A A A A A A Trichlor~ttl'llene A X B X A A X A X X A Soo1um Bromide Satu A A A A Triethanolamine B X B X C X A c A Soo1um ~rbonate A A A A A A A A A A A Triethvlamme B X B SOO~<Jm C]llorate Satu B A A A A A c A A A A Trimethvlorooane A A X A A A Soo ~m Cl'llonde B A A A A A A A A A A Turbine Oil (#t140l A B A A A A X X Soo,um Chlorite 25 X X B 8 X X X A Turnentine A A B B A A B A B_ X A soc.~.nn Cyamde A A A A A A A A A A Urea A A A A A A A A Soo1um Ferricvamde Satu A A A A A A A A A Urine A A A A A A A A A SOO''.lm Ferrocyamde Satu A A A A A A A A A A Varnish A A A A X A Soo•um Fluonde A A A A A A A A A A Vaseline A A A A A A A Soo•um Hvdroxlde 15 A A A A A A A c A A A Veoetable Oil A A A A A A A A A soo1um Hvdrox1de 30 A A A A A A A c A A A Vineoar A A A A A c A A A S001um Hvdrox1de 50 B A A A A A A X A A A Vinyt Acetate X A A X X B Soo1um Hvdroxide 70 B A A A X X A Water A A A A A A A A A A A Soo•um 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 Soo1um Metasilicate A A A A A A A A A Water !Potable! A A A A A A A A A A A soo:um 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 Soo1um Nitrite . Satu A A A A A A A Water (Sea Water) A A A A A A A A A A A soo•um t'alm1tate 5 A A 

3oolum Perborate c A A A A A B A A 
~~ater !Sewao.el A A A A A A A A A A A 

V,'hiskev A A A A A A A A A A soo•um t'erchlorate A A • A A A White ACid A A A Soo,um t'erox1de A A A A A A A A A B A White Uguor A A A c A A A A A A Sooaum Pnosohate Acad 8 A A A A A A A A A Wines A A A A A A A A A A Soo•um Phosonate Alkaline B A A A A A A A A A Xvlene A X X X A A C B X X Soo1um Phosonate Neutral A A A A A A A A A A Zinc Acetate A A A A A A A A soo1um sunate ~tu 1:! A A A A 'A A A A A A Zinc Chlonde 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 SOdium Sulfite B A A A A~ A A A A A Zinc Sulfate A A A A A A A A A B 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 
\' aaler Awards. Tanks are polyethylene 
containers placed in a rigid wire mesh 
e::closure 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 sump, or 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 E4uir
mt:nt Co .. Inc .. 17700 :\orthland Park 
Ct1Urt. Southfit:ld. \h:higan 4X!)751 
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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 
Application requirements (40CFR 270.62) for the Controlled Air Incinerator 
(CAI) system at the Los Alamos National Laboratory in Los Alamos, New Mexico. 

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 
Products (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 
modification 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 
combustible 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 ·1nd the quench tower are 1 foot 8 inches inside diameter by 13 
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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 SCC. 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: 

o Primary Chamber and SCC Temperatures -- The primary 
chamber and SCC 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. 

o 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
zer, 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. 

o 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. 

o 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. 

o 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. 

o 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. 

o 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. 

o 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. 

o Quench column 
o Venturi scrubber 
o Packed absorber column 
o Condenser/demister 
o Reheater 
o High efficiency particulate air (HEPA) filters 
o Carbon bed adsorber 
o Induced draft fan 
o 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 CAI. 

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 CAI. 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. 
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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 CAl 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) 
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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 
mea~:ured 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, Analvsis, and Monitoring Procedures 
The objective of a trial burn test is to obtain process data that will: 

o Permit calculation of Principal Organic Hazardous 
Constituent (POHC) destruction and removal efficiency, 
HCl removal efficiency, and particulate emission 
concentrations 

o 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 

o 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 02 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. Slowdown 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 cc14 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 o2 and co2 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 o2 concentration analysis. 

l. 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 contain small 
amounts of cc14 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: 

o 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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o 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 CC14 has low solubility in water. At the 
proposed process conditions, residual cc14 , 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. 

o 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. Th~ 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: 

o Particulate filter -- Will be removed from holder, 
placed in a glass petri dish, wrapped in aluminum foil, 
placed in a plastic bag and sealed. 

o 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 Te.flon-lined lids. 

-
o 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. 

o Silica gel -- The cartridge will be returned to its 
original container and sealed. 
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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 
Slowdown water 
Alkaline feed 
Adsorber carbon 
Stack gas VOST 
Stack gas M5 
Combustion gas monitor 
Absorber gas monitor 

Fue 1 oi 1 

Solids feed blank 

Incinerator ash 
Makeup water 
Blowdown water 
A 1 k a 1 i n e feed 
Adsorber carbon 
Stack gas VOST 

Stack gas M5 
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 
CCl4 
Particulates, moisture, HCl, 02, and C02 
02 
CO and C02 

Tests 3 and 4 (Sol ids) 

Density, heat contnt, ash content, elemental 
(C,H,N,O,S, organic Cl ), CCl4 

Density, heat content, ash content, elemental 
(C,H,N,O,S, organic Cl), moisture, CCl4 

(Archive )b 
CCl4 
CCl4, pH, total chlorides 
CCl4 
CCl4 
CCl4 

Tests 3 and 4 (sol ids) (Continued) 

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. 

D229-LA-EX 
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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 , C02 , 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 CAI 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 CAI 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 (~He) 
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 (CC1 4) 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 tetrachloride (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 EPA'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 
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Table 5. Approximate Estimated Composition of Trial Burn Waste Liquida 

Composition 
Carbon tetrachloride 

Fuel oil 

Heat value 

Organic chlorine content 

Ash content 

Vi seas ity 

Wt% 

60-65 

35-40 

55-60 

2b 

< 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 

wu; 
Composition 

Carbon tetrachloride 20-25 

Sawdust 75-80 

Organic chlorine content 20-25 



Table 7. Test Protocol and Schedule 
----~-------

Sampl1nga 
Waste Feeds/POUCs Trial Burn Test2 

Trial 
l" "db So I ide d Burn Run Run lqUl Natural Stack _1~~!_!!!9_ _____ Test No. Ouration(hr) Waste Waste Gas ORE Particulate HCl 

1 1 - 1 5 - 6 CCJ 4 X X X X 

1 - 2 !> - 6 CC1 4 X X X X 

1 - 3 !> - 6 CC1 4 X X X X 

2 2 - 1 5 - 6 CC1 4 X X X X 

2 - 2 5 - 6 CC1 4 X X X X 

2 - 3 5 - 6 CCl 4 X X X X 
w 

X X X 0\ 3 3 - 1 5 - 6 CC1
4 X 

3 - 2 5 - 6 CC1 4 X X X X 

3 - 3 5 - 6 CC1 4 X X X X 

4 4 - 1 5 - 6 CC1 4 X X X X 

4 - 2 5 - 6 CC1 4 X X X X 

4 - 3 5 - 6 CC1 4 X X X X 

alncludes incinerator equilibration time and equipment change-over time between runs. 
bslend of fuel oil and CCl4. 
csawdust and CCl4. 
dAs required to maintain primary and SCC temperatures. 



Trial 
Bt.irn 
Test 

1 

2 

3 

4 

Table 8. Trial Burn Operating Cond1tionsa 

Waste feed Rates Heat 
Phys ica 1 Solid liquid Value UCl Temperatures {oF) forms (lb/hr} (lb/hr) {Btu/lb) (lb/hr} Primary SCC 
liquid 

liquid 

Solid 

Solid 

250-300 

250-300 

250-300 

250-300 

'\, 7 ,000 

'\, 7,000 

150-185 

150-185 

60-75 

60-75 

1,600 

1,600 

1,600 

1,600 

1,800 

2,000 

1,800 

?..ooo 

aThe values 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 cc14 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. 
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Test 

1 

2 

3 

4 
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Table 9.. Test Schedule 

Samplina -a 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 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

aEach sampling run will be about 3 hrs long, preceded by 
a 2 to 3 hr equilibrat1on penod and equipment change
over period. 
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D-5b(2)(f) Trial Burn Permit Objectives 

If the RCRA ORE, 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 cc14 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 , CHBr 3 , 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 



Content/PhYsical Form 

POHCs 

Trial burn tests 

Appendix VIII constituents 

Minimum Btu/lb 

Max. organic chlor1ne 
(lb/hr) 

M~ximum ash content (wt%) 

Temperature 
Primary (of) 
sec (of) 

Max1mum pr1mary chamber 
thermal duty 
(MM Btu /hr) 

Ma.ximum primary chamber 
natural gas 
(MM Btu/hr) 

Water injection rate 

Liquid feed rate 

Solid waste feed rate 

lable 10. Swm1ary of Expected Permit Conditions 

_f_i'pe of RCRA Permit 
Solid liquid 

CC1 4 
3-4 

CC1 4 
NPC 

uwa 

NPC 

CC1 4 
1-2 

CC1 4 
7000 

180 

L 

1~50-1600 1550-1600 
1750-1800 1750-1800 

2 

NPC 

NPC 

NPC 

NPC 

2 

NPC 

NPC 

NPC 

NPC 

--- -~---~-------------

Comments 

NPC = Not permit condition 

Total 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 



I' 

43 

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 sec 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 CAI's air pollution control system for example 
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 solid. 

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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o Temperature - Table 8 summarizes the temperature 
conditions for the solids trial burn tests. 

o 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. 

o 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. 

o 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. 

o 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 CCl4 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: 

o Temperature - Table 8 summarizes the temperature 
conditions for each liquid trial burn test. 

o 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). 

o 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 CC14 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 cc14 or falls below cc14 on the RCRA Ranking of 
Incinerabil1ty List. 

o 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. 

o 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 CC1 4 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. 

D-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 
CAl, but not necessarily on a monthly basis. 
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Table 11. Planned Operating Conditions for the 
Emissions Control System During the 

Trial Burn 

Equipment 

Quench chamber 

Venturi 

Packed bed 

~ P Range (in. w. c.) 

0-2 

40-70 

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). 

D-5h Performance Test Determination 

Trial burn results and determinations will be provided after they become 
available and have been displayed in a report format. 
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ATTACHMENT A 
QUALITY ASSURANCE PROJECT PLAN 
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ATTACHMENT 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 for 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 gas 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 will be checked regularly and 
calibrated to assure operability and reliability. 

Prior to the run, on-line monitors, including analyzers for 02, C02, and CO, 

will be zeroed and calibrated using the appropriate techniques. CO-C02 

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 burning of 

test materials. 

C. Analytical 

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, will 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 r~cords will be maintained in a bound pre-numbered notebook. The 

records consist af 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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(NAME OF SAMPLING ORGANIZATION) 

SAMPLE DESCRIPTION ------------

PLANi': -------LOCATION:------

DATE: ________________ ---------------

TI W:'o . ·- ·--------------. ~EDIA: __________ STAT10N: ______ _ 

SAAPLE TYPE: ?R!SERVAT!VE: ___ _ 

SA"'PL::D SY: -------------------

SA"!PLE ID NO. =----------------- ""' 

LAS NO. ___________ _ 

:::;,.:: 
c::: 
c::::: 
:t: 
w.J 
c::: 

Figure 1. Example of General Sample Label 
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Figure Z. Sample of Field Tracking Report Form 
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Figure 3. Sample of Lab-Tracking Report Form 
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ATTACHMENT B 
BURNER INFORMATION 
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Standing downstream looking into the 
flame produced the inspiration for the 
name Vortex burner. The whirling vortex of 
flame is awesome. Vortex action begins 
where combustion air is blown tangentially 
into the burner windbox. High rotational 
energy is imparted as the air accelerates 
through swirl vanes, whirls its way 
through the air nozzle and bursts like a 
cyclone into the combustion chamber. 
Fuel. either gas or finely atomized liquid. is 
1njected through the burner gun centered 
m the air nozzle. Extreme turbulence in the 
nozzle area provides excellent mixing of 
fuel with air. Mixing is intensified as hot 
gases recycte into the low pressure zone 
which exists along the centerline of the 
vortex flame. This recycle mixing also 
brings heat to the liquid fuel injection area 
and helps to speed up vaporization. Thus 
liquid fuel is vaporized, mixed with 
combustion air and recycled gases. and 
heated to ignition temperature almost 
instantaneously. 

· OUTPUT DATA- Thermal Vortex rners standard models 
.. ·. · -~~ as shown. Turndown on liquid fuels is 3.5 to 1 from nominal high fire rating. Turndown 
'l'2.::~ on gaseous fuels is about 4 to 1. Burner curves shown are based upon furnace 
' 'operation at standard atmospheric pressure with 5% excess air. Special designs may 

.· be supplied unusual applications. 

THERMAL VORTEX BURNER - High Outputs, Compact Design ..:.... v,.r.,_:,til,. 
Thermal Vortex burners deliver outputs up to 100 MM Btu/hr. firing any liquid or 
s fuel, separately or in combinations. Flame length is extremely short, about 1 

to 1112 times the chamber diameter, with heat release rates upwards of one million 
Btu/hr. per cubic foot in the standard units. The Vortex can be fired horizontally or 
u .. r1~;,..,,11u. The high firing rates of single burners means that fewer burners are needed 

some multiple burner applications simplifying and reducing the cost of .controls. .:::~~: 
;;t~~~~-~'!"''~~·~~"'~II!!!!!-~P.. ·-":';;,1~'"·' .~-~~~~pa~~~~~~~,n!~r~i~~;~~~e.~_v.i~gs: -~~--

CHARACTERISTICS ~ Multi-Fuel - Vortex burners are capable of firing with fuel ·- : 
oils. all combustible gases (as low as 100 Btu/ft3 .) and with combustible liquids (as '7'~-

as 4500 Btu/lb.). These may be fired separately or in combination such as dual .· :,:. . 
... _li~~id·g~~~ r.g~~g~~,~~~~~~--"~;'~~-~e~~-ns a-=·· .•. _, •• _.11-~>-· .. -~'i·~. ·.•- ...... ·q •. · .- ............ ,~.' . ~ .. . v ..... 

S .....: Vortex burners are in service firing kilns,· many types of dryers·. -.. :~:; .. 
heaters and fired heat exchangers, incinerators and boilers. Where clean, · 

efficient combustion is mandatory, Vortex burners do the ·· · · 
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ATTACHMENT C 
FAN CURVE 
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ATIACHMENT D 
LIQUID WASTE AND CGVI FLOW METERS 
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Mass Flow 
Measurement by 
Micro Motion __ 

Physical 
Characteristics 

Remote 
Flow Indicator 
D10·RT 

J-63 

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 tube 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 proportional 
to mass flow rate and virtually unaffected by 
variations in fluid properties. 

c::::=··~ : I . 
: : 

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-digit flow rate indication, 
and a resettable, 7-digit totalizer displays 
the total flow. This compact and rugged 
instrument has a NEMA IV enclosure and 
can be operated on either AC or 
DC power. 

It may be set on a table top, mounted on 
a wall, or installed in a panel. 
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Features 
• Direct Mass Flow 

Measurement 
• Non-Intrusive Sensor 
• No Moving Parts 
• Universal Calibration 

Advantages 
• Superior Accuracy 
• Wide Range of 

Applications 
• Reliable, Durable 
• Simple Maintenance 

and Operation 
• Factory Calibrated 
• E~sily Reranged 

in the Field 
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General t Specifications 

Detail 
Specifications 

~.1odel CS 

~11odel C12 

Model C2S 

*j 
': '!'" Model CSO 

Model C1CO 

Model C150 

Model C200 

Options 

~~ ~ ' 

J-65 

~ccuiDCY :0.4% of rate, : zero stability• 
Fluid T~mperature Range - 67 •F to 257 •F (-55 •c to 125 •q 

Ambient i am perature Range - 40 •F to 185 •F (- 40 •c to 85 •q 
Wetted ?arts 316L stainless steel 

Qu:put Signal 
Analog: o-20 mA or 4-20 mA, 500 Q max load 

0·5 VDC or 1·5 VOC, 100 kQ min input 
Frequency: Max output adjustable 3·15,000 Hz 

Solid state switch, 30 VDC, 1 amp capability 
Response Time Adjustable 0.1 to 1.1 sec 

?ower 110 VAC, 220 VAC : 10% or 
24 VDC : 20%, =8 watts 

•zero set at process temp. = 2o•F 

Max Line Shipping Case 
Flow Range Zero Stability Pressure Process Weight Dimensions 
Jblmin (kg/min) lblmin (kg/min) Psi (bars) Connections Jb (kg) in (mm) 

Q..2.2 .0002 2000 1f•" FNPT 11 Models C6. 
(0·1.0) (.00009) (138) (5) C12 and 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 (88) H 

0-90 .01 1000 'I•" FNPT 11 
(0-41) (.0045} (69) (5) 

0-440 .05 2000 1/z" Flange• 53 Models 
(0-200) (.02) (138) (24) CSO and C100 

31.0 (787) L 
0-1600 .15 1'500 1" Flange• 53 15.0 (381) w 
(0·726) (.07) (103) (24) 6.3 (100) H 

0-2020 .2 1500 1112" Flange• 175 Models 
(0-916) (.09) (103) (79) C1SO and C200 

31.0 (787) L 
0-3200 .:l 750 2" Flange• 185 21.5 (546) w 
(0-1450) (. 14) (52) (84) 8.28 (210) H 

•Flanges are ASA 150 lb raised face slip ring 

Consult your lc,cal representative for information about 
the following cptions: 

Expanded temperaturet range 
Remote electronics 
Corrosion resistant tUI:Jes 
Abrasion resistant tubes 
Expanded pressure ratings 
Other process fittings 
Intrinsically safe design, CS . C200 
(UL·Approved Models C12 • C200) 
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I . LOWEST OP-ERATING COST 

~ HIGHEST HEAD RECOVERY· 

E~r MORE EFFICIENT THAN AN ASME NOZZLE 
r 

~_.~... LOWEST UNCAUBRATED ERROR 

.. RUGGED FABRICATED CONSTRUCTION 

The Fluidic Techniques, Inc. (Frl) High 
Head Recovery (HHR) Flow Tube is the 
most efficient differential producing flow 
measuring device available. The HHR Flow 
Tube provides significant savings in recur
ring operating costs over any other :ype 
primary flow element induding the ve,,turi 
tubes. In addition to the low pe.rma1ent 
loss, the Hl-iR Flow Tube is probably the 
most efficient primary device available in 
terms of passing flow with an average c oef
ficient of discharge of .9938. Calioration re
ports on the HHR Flow Tube consistE!ntly 
show less error than is present in the flow 
calibration of any other type of C::iffefe:"ltial 
pressure producing primary flow element. 
These characteristics, combined with su
perior fabricated construction, mak9 :he 
HHR Flow Tube an ideal Cho•ce for flow 
measurement where accuracy, long life 
and low operating costs are important. 
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R£YNOLCS NUMBER X 10t!5 

PLOT CF ACTUAL COEFFIQENT OF DISCHARGE VERSUS REYNOLOS NUMBER A$ TAKEN FROM 
F\.OW CALBRATIOfS OF THE ELLIPTICAL. N..ET FI..OW TUBE AT !ETA RATIOS VARYING 
FROM .4 TO .6/5- THIS OATA REPRESENTS 127 Ft...OW CAUSRATION FIUNS. 

COEFFICIENT OF DISCHARGE 
Shown above are the results of over 120 flow calibration runs 
of the FTI HHA Flow Tube. The chart shows that all points from 
200.000 pipe reynolds number and up are within .75 of 1% of 
.9938. This coefficient o·r discharge is a measure of efficiency 
ot a primary flow element and represents the actual flow rate 
versus the theoretical flnw rate. J\ coefficient ot discharge of 

1.0 would be the most efficient possible. This high coefficient 
of discharge allows the HHR Flow Tube to be usee wrth the 
lowest differential pressure ranges of any primary eternent 
device. The data shown above represents tests from 8" to 48" 
line size in beta ratios from .4 to .65. 

The following are two examples of actual operating situations comparing the Orifice Plate, the Venturi·, and the HHR 
FiowTube: 

Condition 

UneSize 
Flowing Material 
Maximum Flow Rate 
Normal Flew Rate 
Flowing Pressure 
Flowing Temperature 
Density 
Power Costs 
Seta Ratio 

ClJndltlon 
Une Size 
Flowing Material 
Maximum Flow Rate 
Normru Flow Rate 
F:owir"g Pressure 
Flowing Temperature 
Specific Gravity 
Power Costs 
Beta Ratio 

~'alue 

:24 in. (23.25 in. 10) 
Steam 
SOO,OOOPPH 
2SO,OOOPPH 
164.73 psia 
SSOde>; F 
0.22931b/cu tt 
$0.05/kWhr 
0.6566 

Value 
16 in. (15.250 in. 10) 
Air 
70.000SCFM 
49.CCO S:P.t 
164.73 p<.ila 
SOdegF 
0.8550 
$0.05/kWhr 
0.6446 

241NCH STEAM UNE 

Device 

Olific:e Plate 
Venturi 
HHR Flow Tube 

Differential 
Pressure 
(ln. we~ 

235.0 
75.0 
74.0 

16 INCH AIR LJNE 

Device Differential 
Pressure 
(in. we) 

O:iflce Plate 275.02 
Venturi 101.59 
HHR Flow Tube 99.74 

Discharge LDss Puweri.DSS OJJerating 
Coefficient (%) at Normal CDStat 

Flow Normal Row 
(HP) ($/year) 

0.6625 58.5 670.0 219,000. 
0.985 12.5 44.0 i4,406. 
0.9938 3.6 13.0 4,273. 

Dlldlar;e I.DSS PowerlJisa Operating 
ClJefftcient ('·} atHonnal CDstat 

Flow Normal Flow 
(HP) ($/year) 

c.::;;e7 57.1 295.5 96.540. 
0.9850 12.1 .2:3.13 7,55 a. 
0.9938 3.7 7.00 2.287. 
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The permanent pressure loss of. the HHR 
w 
a: 

Hi-Head Recovery Flow Tube is a well 
w ... 

70 :.r.. "~" 
I 

~ORIFICE P~TE 

documented feature. The chart at right iUus- a 
trates the permanent loss which can be ex· Q 

w 
'\ ~' ~ pected versus Beta (bore/pipe 1.0.) ratio. 10 c.. 

0 
For comparison, the permanent pressure -' w 
loss of several other head type meter de- > 

ASME FLOW NOZZ!..E '\ '\ 
50 w 

vices are given. In all cases, the percent Q 

loss shown iS in percent of developed diffe-
.,. 

rential pressure. (I) 
~ (I) 

As shown, the HHA Flow Tube has the 
0 
-' 
w 

"\ " I" \ lowest permanent loss of the primary e1e- 30 a: 
ments shown, regardless of Beta ratio. This ::l 

(I) 

lowest loss combines with the HHA's high (I) 

~ ASME VENTURI TUBE WITH ' ~- 15"0UTLETCONE w 20 coefficient of diScharge to achieve the low· a: c.. 
r OUTLET CONE ............ 

i----l. ~ est operating cost available. 
10 

I ' ,._ ,....__ HHR FLOW TUBE 
I ' - -

o 0.2 cu OA o.s o.s o.7 o.a 
DIAMETER A.l. TIO /3 

DETAILS OF FTI HHR FLOW TUBE CONSTRUCTION 

EHTRAHCESECTJON 
The HHA Tube inlet :x)rtion consists of a 
cylindrical section at least one diameter 
in length. This enables proper location of 
the high pressure meter tap at the 
proper distance from the beginning of 
the entrance nozzle. 

ENTRANCE NOZZLE 
An ASME eliptical noZZle is provided be
tween the entrance section and the 
throat. This noZZle is machined from a 
one piece forging and is furnished with a 
smooth finiSh to assure efficiency. 

ONE PIECE THROAT 
Each HHR Tuoe is manufactured with a 
machined one piece stainless steel 
throat as standard. The transition from 
the throat bore to the cone angle is also 
machined to elimirtate deformation of 
the bore due to welding and grinding of 
the throat-cone weld. Throats fabricated 
from rolled plate and throat liners are not 
recommended due to their effect on ac
curacy and repeatability. The machined 
HHA throat is furnished with better than 
50 micro-inch finish to assure optimum 
performance. 

EXIT CONE 
The exit cone is attached to the dis
charge end of the HHR throat and is 
either fabricated or machined with all 
welds and protrusions ground smooth. 
HHR Flow Tubes are furnished with 15° 
exit cones. 
EXIT SECTION 
To facilitate field welding and installa
tion. a cylindrical straight section match· 
ing the adjacent piping is furnished on all 
weld·in style HHA Tubes. 
FLANGES. 
Flanged HHA Tubes are provided with 
raised face slip-on 150# flanges on 
each end of the tube as standard. 
Raised face weld neck flanges and 
flanges of other ratings are alSo 
available. 
DIFFERENTIAL PRESSURE 
CONNECTIONS 
All FTI HHA Tubes are furnished with 
one high pressure and one low pressure 
w· NPT 3000# half coupling as stand
ard. Full penetration weld adaptors, 
socket weld connections. higher ratings, 
and other siZes of threaded connections 
are available. 
HHA Tubes are also available with multi
ple taps 

MATERIALS OF C:ONSTRUCTION 
Both fabricated and machined HHR 
Tubes :.re available in cartxln steel. 
stainleS3 steel. or other metals. When 
requir~. materials can be furnished as 
requirec! by the J1SME Boiler and Pres· 
sure Ve:;sel CodE! or other piping codes. 

METHOil OF CONSTRUCTION 
In line s zes up t'' and including 5", all 
FTI HH1 Tubes are machined from 
round b!r material with flanges (if re
quired) Nelded tJ each end. All HHR 
Tubes irt line sizt:ts trom 6" and above 
are of ta:;,ricated construction. 

QUALJTf CONTROL 
HHR Flt>W Tubes are manufactured to 
exactinc standards in a modem manu
facturing facility under strict ouality con
trol. All welding is accomplished by code 
certified welders. 
FTI's in-house testing capability in
cludes radiography, hydrostatic. and 
other nondestructive tests. FTl holds 
both ASME Pressure Piping (PP} and 
ASME Pressure Vessel (U) Certificates 
of Authorization. 
Special welding and quality procedures 
are available as required. 

~-
r· 
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FTI Model HHR-F 
Flanged Flow Tube 

FTI Model HHR-W 
Weld-In Flow Tube 

FTI Model HHR-1 
Insert Flow Tube 
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FLOW TUBE ACCURACY 
The uncalibrated HHR Aow Tub& is accurate to within ± 0. 75'ro 
of actual flow rate. This accuracy can only be maintained when 
FTI recommendations are used with regard to upstream piping 
requirements. Each FT1 HHR Flow Tube throat section is ma
chined to provide the smoothness and roundness necessary to 
assure that these accuracy limits are met. Throat forgings are 
lengthened to allow machining of the transition angle from the 
throat to the cone, eliminating the possibility of error due to the 
grinding of the cone throat weld. 

When a higher degree of accuracy is desired, the Flow Tube can 
be flow calibrated after manufacture to establish an exad ditfe
rentiaJ pressure range for the flow range desired. The accuracy of 
this data is dependent on the flow laboratory used. FT1 recom
mends the use of laboratones traceable to the NBS whO can 
certify their data to :: 0 . .25% . 



UPSTREAM PIPING 
RECOMMENDATIONS 
As with all head type metering devices, 
tie accuracy of the HHR Flow Tube is in 
part, dependent on a well developed vel
ocity profile of the flowing medium which · 
eomains a minimum of vortices and 
swirls. Sucn upstream piping effects can. 
be reduced to an acceptable level by 
installing the metering device irnmedi· 
atety after a length of straight pipe. The 
HHR Flow Tube otters a considerable 
savings in recommended upstream pip
ing when compared to the orifice plate or 
the flow nozzle. The chart at right shows 
FTJ's recommended minimum piping 
lengths tor several typical piping config
urations when used with a HHR Flow 
Tube. 
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The Fiow Tube shall be a differential pressure producer sensing pure static pressure at the inlet and throat. 
Primary elements which amplify the differential by using 11elocity 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 shaJI be of the same internal diameter as the matir1g piping and 
contain the high pressure tap. The curved transition section shall be machined to smoothly transition the 
flow from the internal pipe diameter to the throat diameter. The tt1roat section shall be machint~d cylindrical 
in shape with a minimum length of two-thirds of the throat diameter and include the low pressure connection 
plus the start of the diffuser cone. The diffuser cone weld shall not be made at the back of the throat. The 
diffuser cone shall extend to the outlet flange or pipe section without truncation. 
The Flow Tube shall be constructed of the following material (examples): 

Flanged Ends • 150# RF • ANSI 
Inlet Straight Section· A 106 Gr. B pipe 
Inlet Curved Section • A i 05 Carbon Steel 
Throat Section • A 182 F304SS 
Diffuser Cone - A515-Gr. 70 Carbon Steel 

... • • = C3 c 
c .. ... 
= ... .. ... 
:1 c 
i5 

r.· 
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APPROXIMATE DIMENSIONS FOR FTJ HHA FLOW TUBES 
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LINE PtP£ BETA HHR-F HHR-W HHR-F HHR·W 
SIZE 1.0. RAnD LEHGTH LENGTH WT. WT. 

(INCH) INCHE~ INCHES LBS. LBS. 

2 2.067 All 15 15 45 40 
3 3.068 All 20 20 76 69 .. 4.026 All 24 24 103 89 
6 6.065 0.40 31 34 104 74 
6 6.065 0.60 24 27 96 66 
6 6.065 0.75 18 21 85 56 

I 7.981 0.40 41 45 174 128 
7.981 0.60 31 35 162 116 a 7.981 0.75 24 28 145 98 

10 10.020 0.40 51 56 271 207 
10 10.020 0.60 39 44 254 191 
10 10.020 0.75 30 35 225 162 
12 12.000 0.40 61 67 411 313 
12 12.000 0.60 47 53 389 292 12 12.000 0.75 36 42 347 250 
14 13.250 0.40 68 75 524 389 
14 13.250 0.60 52 59 499 365 . 14 13.250 0.75 40 47 447 313 
16 15.250 0.40 78 86 693 523 1& 15.250 0.60 60 68 664 494 
16 15.250 0.75 46 54 593 422 

NOTES: 
1. HHR-F WEIGHTS CALCULATED ON THE BASIS OF USING 150# RFSO 

RANGED EHDS. 
2. ABOVE FlOW TUBE WEIGHTS AND LENGTHS ARE BASm ON SCHEDULE 

STANDAIID PtP£ AND .375" THICX FlOW TJBE WALLS. 

FTI FLOW TUBE 
ORDERING INFORMATION 
(1) FT1 Model Number 

(2) 

(3) 

(4) 

UneSize 

Pipe Schedule or Actual 1.0. 
Differential Pressure at Maximum 
Flow 

(5) Material of Construction for Body 
and Throat 

(6) Flange, Type and Rating (if applic· 
able) 

(7} Flowing Medium 
(8) Maximum Flow (Specify Units) 
(9) Operating Pressure and Tempera

ture at Maximum Flow 

(10) S.G.@ 60"F. Base Pressure and 
Temperature 

(11) S.G. @ Flowing Conditions 
{liquid) 

LINE PIPE BETA HHA·F HHR-W HHA·F HHR·W 
SIZE 1.0. RAnD LeNGTH LEHGTH WT. WT. 

(INCH) INCHES INCHES LBS. LBS. 

18 17.250 0.40 89 98 847 682 
18 17.250 0.60 68 77 814 649 
18 17.250 0.75 52 61 719 554 
20 19.250 0.40 99 109 1099 869 
20 19.250 0.60 76 86 1062 832 
20 19.250 0.75 58 68 940 710 
24 23.250 0.40 , 19 131 1645 1332 

~= 
23.250 0.60 91 103 1604 1291 
23.250 0.75 70 82 1414 1100 

30 29.250 0.40 150 165 21'37 2276 
30 29.2!0 0.60 115 130 2703 2241 
30 29.250 0.75 sa 103 2371 1910 
3& 35.250 0.40 180 198 4249 3583 
36 35.250 0.60 138 156 4241 3555 
3& 35.250 0.75 106 124 3715 3029 
42 41.250 0.40 211 232 6251 5243 
42 41.250 0.60 162 183 6296 5288 
42 41.250 0.75 124 145 5515 4506 
48 47.250 0.40 242 266 8581 7362 
48 47.250 0.60 185 209 8714 7496 
48 47.250 0.75 142 16a 7607 6388 

3. WBGHTS AND LENGTHS ARE APPROXIMATE. 
4. WEIGHTS AND L.eHGTHS OF HHR-f INS!RT TYP£ Ft.OW TUBES VARY Wl11i 

UNE 1.0. ·CONSULT FACTORY. 

·-~~j (12) Supercompressaeility Factor @ -· ~~":=~~~ . . h~ 
;~ (14) V-.Ay · :. 

-~~-,,~ 't.J. li•# i'-L"''t' >: :- : '• " ' ~"" ":' ·.. : ";""•· -..;.:""""";,._ ~cJ.,;tdO ~-3.,,._, A"!!i-'-'"\'1!:!':-~ '!!!' •-, + -!'* ' !- : · '· " · · 
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ATTACHMENT E 
ANALYTICAL METHODS 
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Method Number: 

Method Name: 

Basic Method: 

~..atrices: 

J-73 

Al.Ol 

Volatiles 

GC/MS - Purge and Trap 

Aqueous Liquids 
Organic Liquids (neat or diluted) 
Sludges 
Solids 

Constituents from Appendix VIII to which method may be applied: 

Acetonitrile 
Acrolein 
Acrylamide 
Acrylonitrile 
Benzene 
Bromoacetone 
Bromomethane 
Carbon disulfide 
Carbon oxyfluoride 
Chlorinated benzenes, N.O.S. 
Chlorinated e:hane, N.O.S. 
Chlorinated fluorocarbons, N.O.S. 
Chloroalkyl ethers, N.C.S. 
Chlorobenzcne 
l-Chloro-2, 3-epo:cypropane 
2-chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Chloromethyl methyl ether 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
Dichlorobenzene (meta, ortho, and para isomers) 
Dichlorobenzene, N.O.S. 
1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
trans-1,2-Dichloroethene 
Dichloroethylene, N.O.S. 
1,2-Dichloroethylene 
Dichloromethane 
Dichloropropane, N.O.S. 
1,2-Dichloropropane 
Dichloropropene, N.O.S. 
1,3-Dichloropropene 

From: Sampling and Analysis Methods for Hazardous Waste Combustion 
EPA-600/8-84-002 February 1984 
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1,4-0ioxane 
Formic acid 
Halomethane, ~.o.s. 
Hexachloroethane 
Hexachloropropene 
Hydra.zine 
Iodomethane 
Isocyanic acid, methy: ester 
Methanethiol 
Methyl ethyl ketone (MEF.) 
Methyl hydrazine 
Tetrachloroethane, N.O.S. 
1,1,1,2-!etrachloroethane 
1,1,2,2-!etrachl::~rccthane 
Tetrachloroethene 
!etrachloromethane 
Tetranitromethane 
Toluene 
TribrOlllOmeth.me 
1,1,1-Trichloroethane 
1,1,2-!richloroethane 
Trichloroethane 
Trichloromonofluoromethane 
Trichloropropane, N.O.S. 
1,2,3-!richloroprapane 
Vinyl chloride 

Finnigan 40(.)0 GC/MS/DS cr ~qui·J'al::~': 
Purge and Trap Device (Tekmar LSC-L c'.: 

equivalent) 

Analysis Hethod Parameters: 

Purge and Trap: ~ 25 c: trap will be ?~~pared whic~ contains 

GC: 

l/3 activated charcoal, 1/3 s!.lica gel, and l/3 
renax. A 5 :nL sample •,.rill be ?urged onto ::ha t-:-ap 
(Methods A101a, AlOlb, or AlOlc) at 40 cL/=in 
with helil.:lll or nitrogen f-:r 12 ~.n, and dasvrbed 
with backflushing at l8C~c wi~h LO ~ inert gas 
into GC for 4 ~n. 

Column - 6 ft 0.2% Carbc~·rax l-500 0:1. Carbo·,ack C 60/30 
:nesh 

Ca.r:ier Gas - He at 30 r.•Lhnin 

Injector - 160°C 

!emperatur~ ?rogram - 30'C f::>r 7 ;n:!.n !..sot:=:e.r.!lal 
(beginning at .start o: ~ur~~)~ t~en, Jo-:;o'c 
at 8°C/min; and l60°C :or 15 1:1i.:1 isother::al. 
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MS: Mass Range - 2Q-260 amu 

Scan Rate - 2 s/scan 

Ionization - EI, 70 eV 

Detection Lim:it: 10-100 ~g/L of· each compound on-column. 

References: U.S. Environmental .?-rotection AgeDc:y, Federal Register, 

~. 69464-69575 (December 3, 1979). 

U.S. Environmental P-rotection Agency/Office of Solid Waste, 

Washington, D. c., "Test Methods for Evaluating Solid Waste -

Physical/Chemical Methods," SW-846 (1980). 
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Met:hod Number: AlOla 

~thod Name: Volat:iles 

Basic Method: Purge and Trap 

Matrix: Aqueous Liqu~ds 

Purging Method Parameters: 

~ aliquot (5 mL) of the aqueous sampl= ~ill be transferred into 
the purging device; and purged ~ith helium for 12 min at <.0 mL/m:L.:1. 

Reference: U.S. Environmental Protection Agency, Federal Register, 
!±• 69464-69575 (December 3, 1979). 

From: Sampling and Analysis Methods for Hazardous Waste Combustion 
EPA-600/8-84-002 February 1984 
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Method Numbu: AlOlb 

Method Name.: Volatiles 

Basic Method: Purge and Trap 

Matrix: Sludges (including gels and slurries) 

Purging Method Parameters: 

An aliquot of a sludge sample will be diluted to 0.5% solids with 
reagent grade water. A 5-mL por~ion of this diluted ~~ture will 
then be transferred to the purging device and purged for 12 min 
with helium at 40 mL/min. If the sludge sample is not readily 
dispersible, polyethylene glycol (MW 400) will be used to dilute 
the sample. 

Reference: Miller, H. C., R.H. James and W.R. Dickson, "Evaluated 
Methodology for the Analysis of Residual Wastes," Report 
prepared for u.s. Environmental Procection Agency/Effluent 
Guidelines Division, Washington, D.C., by Southern Research 
Institute, Birmingham, Alabama unde= Contract No. 68-QZ-2685 
(December 1980). 

.. 

From: Sampling and Analysis ~1ethods for Hazardous Waste Combustion 
EPA-600/8-84-002 February 1984 
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Method Number: Al.Olc. 

Method Name : Volatiles 

Basic Method: Purge and Trap 

Mattix: Solids 

Purging Method Parameters: 

An aliquot of the solid sample will be diluted to Z% solids with 
reagent grade •.Jater. A 5-mi.. portion of this :iil.uted mi:ttur~ will 
be transferred to the purging device and ?urged for 12 min ~ith 
helium at 40 mL/~ute. If the solid sample is ~ot ~aa~ily 
dispersible in water, polyethylene glycol (~ 400) will be used 
to dilu~e the sample. 

Reference: Mi:ler, H.. C., R.H.. James and TIT.R. Di::k.son, "Evaluated 
Me;:hodology for the Analysis of Residual Wastes," Report 
prepared t:or U.S. Environmental ?rocecticn Agency/Efilueut 
G~delin-as Division, Washington, D.C., b~· Southern R<laearch 
Institute, Birmingham, Alabama under Contract No. 63~J2-2685 

(December 1980). 

From: Sampling and Analysis Methods for Hazardous Waste Combustion 
EPA-600/8-84-002 February 1984 
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METHOD 5030 

PURGE-AND-TRAP METHOD 

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 is applicable to nearly all types of samples, regardless 
of water content, including aqueous sludges, caustic liquors, acid liquors, 
waste solvents, oily wastes, groundwater, mousses, tars, fibrous wastes, 
polymeric emulsions, filter cakes, spent carbons, spent catalysts, soils, and 
sediments. 

1.3 For highly volatile matrices, direct injection preceded by dilu
tion should be used to prevent gross contamination of the instrumentation. 
For pastes, dilution of the sample until it becomes free-flowing is used to 
ensure adequate interfacial area. The success of this method also depends on 
the level of interferences in the sample;· results may vary due to the large 
variability and complicated matrices of solid waste samples. 

1.4 Method 5030 is based upon a purge-and-trap, gas chromatographic 
procedure. 

1.5 This method is recommended for use by, or under the superv1s1on of, 
analysts experienced in the use of purge-and-trap systems and gas chromato
graphs and ski11ed in the intercretation of chromatograms. 

2.0 Summary of Method 

2.1 A portion of solid waste is dispersed in polyethylene glyc~l (PEG) 
or distilled-in-glass methanol to dissolve the volatile organic constituents. 
A portion of the PEG or methanol solution is combined with water in a specially 
designed purging chamber. For liquid and some semiliquid samples, PEG or 
methanolic extraction will not be necessary. An inert gas is then bubbled 
through the solution at ambient temperature and the volatile components are 
efficiently transferred from the aqueou~ phase to the vapor phase. The vapor 
is swept through a sorbent column where the volatile components are trapped. 
After purging is completed, the sorbent column is heated and bacxflushed with 
inert gas to desorb the components onto a gas chromatographic column. 
(SPECIAL rtOTE: For Methods 8020 and 8030, drying of the trap for 4 min under 
helium flow is required. See .Figure 5 for configuration.) The gas chromato
graphic column is heated to elute the components which are detected by the 
appropriate detector (Methods 8010, 8020, 8030). 
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2 I SAMPLE l~TROOUCTION 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 !mpurities in the purge gas and organic compounds out-gasing from 
the ·plumbing ahead of the trap account for the majority of contamination 
problems. The analytical system must be demonstrated to be free from contam
ination under the conditions of the analysis by running laboratory reagent 
blanks. The use of non-TFE plastic tubing, non-TFE thread sealants, or flow 
controllers with rubber components in the purging device should be avoided. 

3.3 Samples can be contaminated by diffusion of volatile organics 
(particularly fluorocarbons and methylene chloride) through the septum seal 
into the sample during shipment and storage. A field reagent blank prepared 
from reagent water and carried through the sampling and handling protocol can 
serve as a check on such contamination. 

3.4 Contamination by carryover can occur whenever high-level and low
level samples are analyzed sequentially. Whenever an unusually concentrated 
sample is encountered, it shoulq be followed by an analysis of reagent water 
(PEG or methanol solution) to check for cross contamination. After each use, 
the purging chamber is cleaned as described in Section 7.12. The trap and 
other parts of the system ar~ also subject to contamination; therefore, 
frequent additional bakeout and purging or the entire system may be required. 

4.0 Apparatus and Matarials 

4.1 Purge-and-trap device: The purge-and-trap device consists of three 
separate pieces of equipment: the purging chamber, trap, and the desorber. 
Several complete devices are commercially available. 

4.1.1 The purging chamber must be designed to accept 5-ml or 
25-ml samples with a water column at least 3 em deep. The gaseous 
headspace between the water column and the trap must have a total 
volume of less than 15 ml. The purge gas must pass through the 
water column as finely divided bubbles with a diameter of less than 
3 mm at the origin. The purge gas must be introduced no more than 
5 mm from the base •Jf the water column. The purging chamber, 
illustrated in Figure 1, meets these design criteria. 

4.1.2 The sorbent trap consists of a 1/8-in. 0.0. (0.105-in. 
I.D.) x 25-cm-long stainless steel tube packed with the appropriate 
absorbents as described in Table 1 (see Figures 2 and 3). 

4.1.3 The desorber must be capable of rapidly heating the trap to 
lao· c within 30 sec. 
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SAMPLE INTRODUCTION TECHNIQUES 

. TABLE 1. PURGE-AND-TRAP PARAMETERS 

Analysis methoda 

8010 8020 8030 

Nitrogen or Nitrogen or 
Purge Gas Helium Helium Helium 
Purge Gas Flow 40 40 20 + l 
Rate (ml/min) -
Purge Time (min) 11.0 12.0 30.0 

Purge Temperature .Ambient Ambient as· c 
Desorb Temperature c·c) 1ao· 1ao· 1oo· 

Sorbents to be used A a 8 
in packing tube 

aMeasurement method to be a~ployed for identification and quanti
fication. 

KEY: A = Porous polymer packing, 60/aO mesh, chromatographic 
grade Tenax GC {2,6-0iphenylene oxide). 

Three percent OV-1 on Chrcmosorb-W 60/80 mesh (optional). 

Silica gel, 35/60 mesh Davison grade-15 or equivalent. 

Coconut charcoal, 6/10 mesh, Barnaby Chaney C.A.- 580-26 
lot IM-2649 or equivalent. 

·Refer to Figure 2 for column packing. 

B • Porous polymer packing, 60/80 mesh, chromatographic grade 
ienax GC (2,6-0iphenylene oxide). 

Three percent OV-1 on Chromosorb-W 60/aO mesh (optional). 

Refer to Figure 3 for col~mn pdcking. 
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Figure 2. Trap paci<.ings and construction for Method 8010. 
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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 through 5. 

4.2 Syringes: 5-ml and 25-ml glass hypodermic, equipped with 20-gauge 
ne~dle, at least 15 em in length. 

4.3 Micro syringes: 10 ~1, 25 ~1, 100 ~1, 250 ~1, 500 ~1, and 
1,000 ~1. These syringes should be equipped with 20-gauge needles 
having a length sufficient to extend from the sample inlet to within 
1 ~~of the glass frit in the purging device (se~ Figure 1). The needle 
length required will depend upon the dimensions of the purging device 
employed. 

4.4 Centrifuge tubes: 50-ml round-bottom glass centrifuge tubes 
with Teflon-lined screw caps. The tubes must be marked before use to 
show an approximate 20-ml graduation (Kimble 145212 or equivalent). 

4.5 Centrifuge: Capable of accommodating 50-ml glass tubes. 

4.5 Syringe valve: 2·way, with Luer ends (2 each; Hamilton i85725 
valve equipped with one Hamilton #35033 Luer fitting or equivalent). 

4.7 Syringe: 5-ml, gas-tight with shutoff valve. 

4.8 Bottle: 15-ml, screw-cap, Teflon cap liner. 

4.9 Balance: Analytical, capable of accurately weighing 0.0001 g. 

4.10 Rotary evaporator: Equipped with Teflon-coated seals (Suchi 
Rotavapor R-110 or equivalent). 

4.11 Vacuum pump: Mechanical, two-stage. 

5.0 Reagents 

5.1 Trap materials (see Table l and Figures 2 and 3 for configuration). 

5.1.1 2,6-0iphen,ylene oxide polymer: 60/80 mesh Tenax, 
chro~atographic grade or equivalent. 

5.1.2 Methyl silicone packing: 3~ OV-1 on 60/80 mesh Chrcmo
sorb-W or equivalent. 

5.1.3 Silica 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 interferant is not.observed at the method detection limit of the 
compounds of interest. 

5.2.1 Reagent water may be generated by passing tap water 
through a carbon filter bed containing about 500 g of activated 
carbon (Calgon Corp., Filtrasorb-300 or equivalent). 

5.2.2 A water purification system (Millipore Super·Q or 
equivalent} may be used to generate reagent water. 

5.2.3 Reagent water may also be prepared by boiling water for 
15 min. Subsequently, while maintaining the temperature at go• C, 
bubble a contaminant-free inert gas through the water for 1 hr. 
While still hot, transfer the water to a narrow-mouth screw-cap 
bottle and seal with a Teflon-lined septum and cap. 

5.3 Reagent PEG (polyethylene glycol; for solid samples): Reagent PEG 
is defined as PEG having a nominal average molecular weight of 400, and in 
which interferents are not observed at the method detection limit for com· 
pounds of interest. Methanol which has been distilled in glass can be used 
as a substitute for PEG. 

5.3.1 Reagent PEG is prepared by purification of commercial 
PEG having a nominal average molecular weight of 400. Tne PEG is 
placed in a round-bottom flask equipped with a standard taper joint, 
and the flask is affixed to a rotary evaporator. TI1e flask is 
immersed in a water bath at 90-100. C and vacuum is maintained at 
less than 10 mm Hg for at least l hr using a two-stage mechanical pump. 
The vacuum system is equipped with an all-glass trap, which is maintained 
in a dry ice/methanol bath. 

5.3.2 In order to demonstrate that all interf2ring volatiles 
have been removed from the PEG, a reagent water/PEG blank must be 
analyzed. 

6.0 Sample Collection, Preservation, and Handling 

6.1 Refer to Method 8010, 8020, or 8030 for pertinent information. 

7.0 Procedures 

7.1 Assemble the purge-and-trap device (see Figures 4 through 6). 
Purge parameters to be used depend on the compounds being analyzed for; 
see Table 1. Pack the trap as shown in Figure 2 or 3 and condition 
overnight at a nominal 180" C by backflushing with an inert gas flow of at 
least 20 ml/min. Daily, prior to use, condition the trap for 10 min by 

backflushing at 180" C. 
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. SAMPLE_JNTROOUCTION TECHNIQUES 

7.2 Remove standards and samples from cold storage (approximately 
an hour prior to an ·analysis) and bring to room temperature by placing fn 
a warm water bath at 20-2s• C. 

7.3 Adjust tne purge gas (nitrogen or helium) flow rate according 
to Table l. 

7.4 Operate the gas chromatograph using the conditions described 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. 

7.6 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 pastes 
it may be necessary to dilute the sample by adding a nonvolatile solvent to 
the sample. In such cases dilutin-g 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 for PEG). Sample aliquots-fcr 
extraction should be transferred as quickly as -possible to minimize loss of 
volatiles from the sample. 

7.7.1 To a 50-ml glass centrifuge tube with Teflon-lined cap, 
add 40 ml of reagent PEG. Wei gil the capped centrifuge tube and PEG 
on an analytical balance. 

7.7.2 Using an appropriate implement, transfer approximately 
2 g of sample to the PEG in the centrifuge tube in such a fashion 
that the sample is dissolved in or submerged in the PEG as quickly 
as possible. Take care not to touch the sample-transfer implement 
to the PEG. Recap the centrifuge tube immediately and weigh on 
an analytical balance to determine an accurate sample weight. 

7.7.3 Disperse the sample by vigorous agitation for 1 min. 
The mixture may be agitated manually or with the aid of a vortex-mixer. 
If the sample does not disperse during this process, sonify the mixture 
in an ultrasonic bath for 30 min. Allow the nrixture to stand until a 
clear supernatant is obtained as the 'ample extract. Centrifuge if 
necessa~ to facilitate phase separation. 

7.7.4 Tha sample extract may be stored for future analyticai 
needs. If this is desired, transfer the solution to a 10-ml screw 
cap vial with Teflon cap liner. Store at -10 to -20· C, and protect 
from 1 i ght. 

7.7.5 Add an aliquot of the sample extract to 5 ml reagent 
water. 
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7.8 Replace the syringe plunger and compress the sample. Open 
the syringe valve.and vent any residual air while adjusting the sample 
volume to 5.0 ml. Since this process of taking an aliquot destroys the 
validity of the liquid samples for future analysis, the analyst should 
fill 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 in Table 1. If Method 8020 will 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 chromatograph, and adjust the device 
to the desorb mode. Introduce the trapped materials to the GC column 
by rapidly heating the trap to the backflush temperature indicated in 
Table l, while backflushing the trap with an inert carrier gas at 
20 to 60 ml/min for 4 min. If rapid heating cannot be achieved, the gas 
chromatographic column must be used as a secondary trap by cooling it to 
30• C (or subambient, if problems persist) instead of the initial program 
temperature of 45" or so· c. 

7.11 Return the purge trap device to the purge mode. 

7.12 Allow the trap to cool for 8 min. Replace the purging chamoer 
with a clean purging chamber. The purging chamber is cleaned after ea,:h 
use by sequential washing with acetone, methanol, detergent solution, .1nd 
distilled water and drying at tos· c. 

7.13 Close the syringe valve on the purging chamber after 15 sec to 
begin gas flow through the trap. Purge the trap at ambient temperatur: 
for 4 min. Recondition the trap by heating it to 180" C. Do not allow 
the trap temperature to exceed 180. C, since the sorption/desorption i5 
adversely affected by heating the trap to higher temperatures. After 
heating the trap for approximately 7 min, turn off the trap heat:r. w·1en 
cool, the trap is ready for the next sample. 

i.14 The analysis of blanks is most important in the ~urge-and-trap 
technique since the purging device and the trap can become conr.aninate1 
by residues from very concentrated samples or by vapors in the labora
tory. Prepare blanks by filling a sample bottle with organic-free wat~r. 
Blanks should be ·Sealed, stored at 4• C, and analyzed with each group of 
samples. 
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SAMPLE IN!ROOUCTION TECHNIQUES 

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 set of samples is extracted 
or there is a change in reagents, a method blank should be processed as a 
safeguard against chronic laboratory contamination. The blank samples should 
be carried through all stages of the sample preparation and measura~ent. 

8.2 Standard quality assurance practices 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 through 
all stages of sample preparation and measurement; they should be analyzed to 
validate the sensitivity and accuracy of the analysis. If the fortified 
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 extract subjected to additional cleanup. Where d·oubt exi 1ts over the 
identification of a peak on the chromatograph, confirmatory techniques such 
as mass spectroscopy should be used. 

9.0 References 

1. Bellar, T.A., and J.J. Lichtenberg. 1974. J. Amer. Wa~er Wor~s 
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2. Bellar, T.A., and J.J. Lichtenberg. 1979. Semi-automated headspace 
analysis of drinking waters and industrial waters for purgeable 
volatile organic compounds. In: Van Hall (ed.), ;~easurement of 
organic pollutants in water and wastewater. ASTM STP 686, pp. 108-129. 

3. Development and application of test procedures for specific organic 
toxic substances in wastewaters. Category 11 - Purgeables and 
Category 12- Acrolein, Acrylonitrile, and Dichlorodifluoromethane. 
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4. Ligon, w.v. and H. Grade. 1981. Poly(ethylene glycol) as a diluent 
for preparation of standards for volatile organics in water. Anal. 
Cnem. 53:920-921. 
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METHOD 8240 

-~C/MS METHOD FOR VOLATILE ORGANICS 

1.0 Scope and Aoplication 

l.l Method 8240 is used to determine volatile organic compounds in a 

variety of solid waste matrices. This method is applicable to nearly all 

types of samples, r~gardless of water content, including groundwater, aqueous 

sludges, caustic liquors, acid liquors, waste solvents, oily wastes, mousses, 

ta~, fibrous wastes, 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 1 ).Lg/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 Method 8240 is based upon a purge-and-trap, gas chromatographic/ 

mass spectrometric (GC/MS) procedure. This method is restricted to use by or 

under the supervision of analysts experienced in the use of purge-and-trap 

systems and gas chromatograph/mass spectrometers and skilled in the interpre

tation of mass spectra and their use as a quantitative tool. 

2.0 Summary of Method 

2.1 The volatile compounds are introduced to the gas chromatograph by 

direct injection, the Headspace Method (Method 5020), or the Purge-and-Trap 

Method (Method 5030). Method 5030 should be used fer groundwater analysis. 

The components are separated via the gas chromatograph and detected using a 

mass spectrometer whi en is used to provide both qua 1 i tat i ve and quantitative 

information. The chromatographic conditions as well as typical mass spec

trometer operating parameters are given. 

2.2 If the above sample introduction techniques are not applicable, 

a portion of the sample can be dispersed in methanol or polyethylene glycol 

(PEG) to dissolve the volatile crganic constituents. A portion of the 

methanolic or PEG solution is ccmbined with water in a specially designed 

purging chamber. An inert gas is then bubbled through the solution at 

ambient temperature and the volatile comnponents are efficiently transferred 

from the aqueous phase to the ·1apor phase. The vapor is swept througr. a 

sorbent column where the volati1e components are trapped. After purging is 

completed, the sorbent column is heated and backflushed •14it.i"1 inert gas to 

desorb the components onto a gas chromatographic column. The gas chroma

tographic column is heated to alute the components, 'Hhich are detected with a 

mass spectrometer. 

2.3 An aliquot of each sanple must be spiked with an appropriate 

standard to determine percent recovery and detection 1imits far that sample. 
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2.4 Table 1 lists detection limits that can be obtained in wastewaters 
in the absence of interferences. Detection limits for a typical waste sample 
would be significantly higher. 

TABLE 1. CHROMATOGRAPHIC CONDITIONS AND METHOD DETECTION LIMITS 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-0ichloroethene 
1,1-0ichloroethane 
trans-1,2-0ichloroethene 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-0ichloropropane 
trans-1,3-0ichloropropene 
Trichloroethene 
Benzene 
Oibromochloromethane 
l,l,2-Trich1oroethane 
cis-1,3-0ichloropropene 
2-Chloroethylvinyl ether 
Bromoform 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
1,3-0ichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 

NO = not determined. 

Retention time 
(min) 

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 
16.5 
17.0 
17.1 
17.2 
17.2 
18.6 
19.8 
22.1 
22.2 
23.5 
24.6 
26.4 
33.9 
35.0 
~5.4 

Method 
detection 1 i mit 

(J,Lg/1 ) 

NO 
NO 
NO 
NO 
2.8 
NO 
2.8 
4.7 
1.6 
1.6 
2.8 
3.8 
2.8 
2.2 
6.0 
s.o 
1.9 
4.4 
3.1 
s.o 
NO 
NO 
4.7 
6.9 
4.1 
6.0 
6.0 
7.2 
NO 
NO 
NO 

acalumn conditions: Carbopack B (60/80 mesh) coated with 
1% SP-1000 packed in a 6-ft by 2-mm I.D. glass column with helium 
carrier gas at a flow rate of 30 ml/min. Column temperature is 
isothermal at 45. c for 3 min, then progra~ned at a· c per minute 
to 220" and held for 15 min. 
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3.0 Interferences 

3.1 Interferences coextracted from the samples will vary considerably 

from source to source, depending upon the particular waste or extract being 

tested. The analytical system, however, should be checked to ensure 

freed~m from interferences under the conditions of the analysis by running 

method blanks. Method blanks are run by analyzing organic-free water in the 

normal manner. The use of non-TFE plastic tubing, non-TFE thread sealants, 

or flow controllers with rubber components in the purging device should be 

avoided. 

3.2 Samples can be contaminated by diffusion of volatile organics 

(particularly methylene chloride) through the septum seal into the sample 

during shipment and storage. A field blank prepared from organic-free water 

and carried through the sampling and handling protocol can serve as a check 

on such contamination. 

3.3 Cross contamination can occur whenever high-level and low-level 

samples are sequentially analyzed. To reduce cross contamination, the 

purging device and sample syringe should be rinsed out twice, between samples, 

with organic-free water. Whenever an unusually concentrated sample is 

encountered, it should be followed by an analysis of organic-free water to 

check for cross contamination. For samples containing large amounts of 

water-soluble materials, suspended solids, high boiling compounds, or high 

organohalide levels, it may be necessary to wash out the purging device with 

a soap solution, rinse with distilled water, and tnen dry in a 10s· C o~en 

between analyses. 

3.4 Low molecular weight impurities in PEG can be volatilized during 

the purging procedure. Thus, the PEG employed in this method must be puri

fied before use as described in Section S.2. 

4.0 Acparatus and Materials 

4.1 Sampling equipment 

4.1.1 Vial: 25-ml capacity or larger, equipped with a screw cap 

(Pierce #13075 or equivalent). Detergent wash, rinse with tap and 

distilled water, and dry for 1 hr at las· C before use. 

4.1.2 Septum: ieflon-faced silicone (?ierce #12722 or equivalent). 

Detergent wash, rinse with tap and distilled water and dry at 10s· C for 

1 hr before use. 

4.2 Purge-an1-trap device: The purge-and-trap device consists of 

three separate pieces of equipment: the purging chamber, trap, and the 

desorber. Severa1 complete devices are now commercia1ly available. 
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4.2.1 The purging chamber must be designed to accept 5-ml or 

25-ml samples with a water column at least 3 em deep. The gaseous head 

space between the water column and the trap must have a total volume of 

less than 15 ml. The purge gas must pass through the water column as 

finely divided bubbles with a diameter of tess than 3 mm at the origin. 

The purge gas must be introduced no more than 5 mm from the base of the 

water column. The purging chamber, illustrated in Figure 1, meets 
these design criteria. 

4.2.2 The trap must be at least 25 em long and have an inside 

diameter of at 1 east 2. 5 mm. The trap must be packed to contain the 

following minimum lengths-of-adsorbents: 1.0 em of methyl-silicone

coated packing (Section 5.3.2), 15 em of 2,6-~iphenylene oxide polymer 

(Section 5.3.1), and 8 em of silica gel (Section 5.3.3). The minimum 

specifications for the trap are illustrated in Figure 2. 

4.2.3 The desorber must be capable of rapidly heating the trap 

to lao· C within 30 sec. The polymer section of the trap should 
not be heated higher than lao· C and the remaining sections should not 

exceed 220• C. The desorber design, illustrated in Figure 2, meets 

these cri te ri a. 

4.2.4 The purge-and-trap device may be assembled as a separate 

unit or be coupled to a gas chromatograph as illustrated in Figures 3 

and 4. 

4.3 Gas chromatograph/mass spectrometer system 

4.3.1 Gas chromatograph: An analytical system complete 'l'lith a 

temperature-programmable gas chromatograph and all required accessories 

including syringes, analytical columns, and gases. 

4.3.2 Column: 2-m ~ 2-mm I.O. stainless steel or glass, packed 

with 1~ SP-1000 on 60/80 mesh Carbopack 8 or equivalent. 

4.3.3 Mass spectrometer: Capable of scanning from 40 to 250 amu 

every 3 sec or less, utilizing 70 volts (nominal) electron energy 

in the electron impact ionization mode and producing a mass spectrum 

which meets all the criteria in Table 1 when SOng of 4-bromofluoro

benzene (BFB) is injected through ~he GC inlet or introduced in the 

purge-and-trap mode. 

4.3.4 GC/MS interface: Any GC-to-MS interface that gives 
acceptable calibration paints at SOng per injection far each compound 

of interest and achie'les acceptable tuning performa.:1ce criteria (see 

Section 9) may be used. GC-to-MS interfaces canstr~cted of all glass 

or glass-lined materials are recommended. G1ass can be deactivated by 

silanizing with dichlorodimethylsilane. The interface must be capable 

of transporting at least 10 ng of the components of interest from the 

GC to the MS. 
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Padcing PrcCidLire 
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4.3.5 Data system: A computer system must be interfaced to the 
mass spectrometer that allows the continuous acquisition and storage on 
machine-readable media of all mass spectra obtained throughout the 
duration of the chromatographic program. The computer must have 
software that allows searching any GC/MS data file for ions of a 
specific mass and plotting such ion abundances versus time or scan 
number. This type of plot is defined as an Extracted Ion Current 
Profile (EIC?). Software must also be available that allows integrat
ing the abundance in any EIC? between specified time or scan number 
limits. Hardware and software must be available to transform the data 
into a compatible format. These generally consist of a 9-inch, 800-bpi 
tape drive and the associated software. 

4.4 Sample transfer implements: Implements are required to transfer 
portions of solid, semisolid, and liquid wastes from sample container~ to 
laboratory glassware. The transfer must be accomplished rapidly to avoid 
loss of volatile components during the transfer step. Liquids may be trans
ferred using a hypodermic syringe with a wide-bore needle or no needle 
attached. Samples should be introduced into the syringe by {1) removing 
the plunger from the syringe, (2) pouring the sample into the barrel, and 
(3) rep·lacing the barrel and inverting the syringe to remove any air trapped 
in the syringe. Do not draw the sample up into the syringe. Solids may be 
transferred using a conventional laboratory spatula, spoon, or coring device. 
A coring device that is suitable for handling some samples can be made by 
using a glass tubing saw to cut away the closed end of the barrel of a glass 
hypodermic syringe. 

TABLE 2. BFB KEY ION ABUNDANCE CRITERIA 

Mass Ion abundance criteria 

50 15 to 40% of mass 95 

75 30 to 60~ of mass 95 

95 Base Peak, 100~ Relative Abundance 

96 5 to 9~ of mass 95 

173 less than 2~ of mass 174 

174 greater than 50% of mass 95 

175 5 to 9~ of mass 174 

176 greater than 95% but less than 100~ 

of mass 174 

177 5 to 9~ of mass 176 
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4.5 Syringes:~ 5-ml and 25-ml glass hypociennic, equipped with 20-gauge 

needle, at least 15 em in length. 

4.6 Micro syringes: 10-~1, 25-~1, 100-~1, 250-~1, and 1000-~1. These 

syringes should be equipped with 20-gauge needles having a length sufficient 

to extend from the sample inlet to within l em of the glass frit in the 

purg.i ng device (see F1 gure l). The needle 1 ength required wi 11 depend upon 

the dimensions of the purging device employed. 

4.7 Centrifuge tubes: 50-ml round-bottom glass centrifuge tubes with 

Teflon-lined screw caps. The tubes must be marked before use to show an 

approximate 20-ml graduation. 

4.8 Centrifuge: Capable of accommodating 50-ml glass tubes. 

4.9 Syringe valve: 2-way, with Luer ends (2 each) (Hamilton #86725 

valve equipped with one Hamilton #35033 Luer fitting, or equivalent). 

4.10 Syringe: 5-ml, gas-tight with shut-off valve. 

4.11 Bottle: 15-ml, screw-cap, Teflon cap liner. 

4.12 3alance: Analytical, capable of accurately weighing 0.0001 g. 

4.13 Rotary evaporator: equipped with Teflon-coated seals (Buchi 

Rotavapor R-110, or equivalent). 

4.14 Vacuum pump: mechanical, two-stage. 

5.0 Reagents 

5.1 Reagent water: Reagent water is defined as a water in which an 

interferent is not observed at the method detection limit of the compounds of 

interest. 

5.1.1 Reagent water may be generated by passing tap water through 

a caroon filter bed containing about 500 g of activated carbon (Calgcn 

Corp., Filtrasorb-300, or equivalent). 

5.1.2 A water purification system (Mil1ipore Super-Q or equiva

lent) may be used to generate reagent water. 

5.1.3 Reagent water may also be prepared by boiling water for 

15 min. Subsequently, while maintaining the temperature at 90" C, 

bubble a contaminant-free inert gas through the water for l r.r. 

Whi 1 e still hot, trans fer the water to a narrow-mouth screw-cap batt 1 e 

and seal with a Teflon-lined septum and cap. 
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5.1. 4 Reagent water may a 1 so be purchased under the name 11 HPLC waterM from several manufacturers (Burdick and Jackson, Baker and Waters, Inc.). 

5.2 Reagent PEG: Reagent PEG is defined as PEG having a nominal average molecular weight of 400, and in which interferents are not observed at the method detection limit for compounds of interest. 

5.2.1 Reagent PEG is prepared by purification of commercial PEG having a nominal average molecular weight of 400. The PEG is placed in a round-bottom flask equipped with a standard taper joint, and the flask is affixed to a rotary evaporator. The flask is immersed in a water bath at 90-100• C and vacuum is maintained at less than 10 mm Hg for at least 1 hr using a two-stage mechanical pump. The vacuum system is equipped with an all-glass trap, which is maintained in a dry ice/methanol bath. 

5.2.2 In order to demonstrate that all interfering volatiles have been removed from the PEG, a reagent water/PEG blank must be analyzed. 

5. 3 Trap materia 1 s 

5.3.1 2,5-0iphenylene oxide polymer: 60/80-mesh Tenax. chromatographic grade or equivalent. 

5.3.2 Methyl silicone packing: 3 percent OV-1 on 60/80 mesh Chromosorb-W or equivalent. 

5.3.3 Silica gel, Davison Chemical (35/60 mesh), grade-15 or equivalent. 

5.3.4 Prepared trapping columns may be purchased from several chromatography suppliers. 

5.4 Methanol: Distilled-in-gl.Iss quality or equivalent. 
5.5 Calibration standards; stock solutions (2 mg/ml ): Stock solutions of calibration standards may be pr1:pared from pure standard materials or purchased as certified solutions. Prepare stock standard solutions of individual compounds in methanol using assayed liquids or gases as appropriate. Because of the toxicity of some of the organohalides, primary dilutions of these materials should be prepared in a hood. A NIOSH/MESAapproved toxic gas respirator should be worn by analysts when handling high concentrations of these materials. 

5.5.1 Place about 9.8 ml of methanol in a 10-ml ground-glassstoppered volumetric flask. Allow the flask to stand, unstoppered, for about 10 min or until all alcohol-wetted surfaces have dried. Weigh the flask to the nearest 0.1 mg. 
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5.5.2 Add.the assayed reference material as described below. 

5.5.2.1 Liquids: Using a 100-~1 syringe, immediately add 
2 drops of assayed reference material to the flask, then reweigh. 
The liquid must fall directly into the alcohol without contacting 
the neck of the flask. 

5.5.2.2 Gases: To prepare standards for any compounds 
that boil below 30• C (e.g •• bromomethane, chloroethane, chloro
methane, or vinyl chloride), fill a 5-ml valved gas·tight syringe 
with a reference standard to the 5.0-ml mark. Lower the needle to 
5 mm above the methanol meniscus. Slowly introduce the reference 
standard above the surface of the liquid. The heavy gas rapfdly 
dissolves in the methanol. 

5.5.3 Reweigh, dilute to volume, stopper, then mix by gently 
inverting the flask several times. Calculate the concentration in 
~g/~1 per microliter from the net gain in weight. When compound 
purity is assayed to be 96~ or greater, the weight may be used without 
correction to calculate the concentration of the stock standard. 
Commercially prepared stock standards may be used at any concentration 
if they are certified by the manufacturer or by an independent source. 

5.5.4 Transfer the stock standard solution into a Teflon-sealed 
screw-cap bottle. Store, with minimal headspace, at -10 to -za· C and 
protect from light. 

5.5.5 Prepare fresh standards weekly for gases or for reactive 
compounds such as 2-chloroethylvinyl ether. All other standards must 
be rep 1 aced after one month, or sooner if i:ompari son with check 
standards indicates a problem. 

5.5 Calibration standards; secondary dilution solutions: Using stock 
·solutions described in Section 5.5, prepare secondary dilution standards in 
methanol that contain the compounds of interest, either singly or mixed 
together. The secondary dilution standards should be prepared at concentra
tions such that the methanol or aqueous PEG calibration solutions prepared as 
described. in Section 6.3.2 will bracket the working range of the analytical 
system. Secondary dilution standards should be stored with minimal headspace 
and should be checked frequently for signs of evaporation, especially just 
prior to preparing calibration standards from them. 

5.7 Surrogate standards: Surrogate standards may be added to samples 
and calibration solutions to assess the effect of the sample matrix on 
recovery efficiency. The compounds employed for this purpose are 1,2-
di bromotetra fl uoroethane, bi s (perfl uoroi sopropy 1 ) ketont~, fl uorobenzene, 
and m-bromobenzctrif1uoride. Prepare methanolic solutions of the surrogate 
standards using the procedures described in Sections 5.5 and 5.~. The 
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concentrations prepared and the amount of solution added to each sample 
should be those required to give an amount of each surrogate in the purging 
device that is equal to the amount of each 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 must further 
demonstrate that the measurement of the internal standard is 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, 05-benzene, and Os-ethylbenzene are 
recommended as internal standards covering a wide boiling point range. 

5.9 4-Bromofluorobenzene (BFB): BFB is added to the internal standard 
solution or analyzed alone to permit the mass spectrometer tuning for each 
GC/MS run to be checked. 

5.10 Internal standard solution: Using the procedures described in 
Sections 5.5 and 5.6, prepare a methanolic soluti·on containing each internal 
standard at a concentration of 12.5 ~g/ml. 

5.11 Sodium monohydrogen phosphate: 2.0 ~in distilled water. 

5.12 n-Nonane anq n-dodecane, 98+~ purity. 

5.13 N-Hexadecane, distilled-in-glass (Burdick ana Jackson, or 
equivalent). 

6.0 Sample Collection, Handling, and Preservation 

5.1 All samples must be collected using a sampling plan that addresses 
the considerations discussed in Section One of this manual. 

6.2 All samples must be stored in Teflon-lined screw cap vials. :~mple 
containers should be filled as completely as possible so as to minimize 
headsJace or void space. Vials containing liquid sample should be stored in 
an inverted position. 

6.3 All samples must be iced or refrigerated from the time of coi~ection 
to the time of analysis, and should be protected from light. 
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7.0 Procedure 

7.1 Calibration 

7.1.1 Assemble 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 at lao· C by backflushing with an inert gas flow of at 

least 20 ml/min. Prior to use, condition the trap daily for 10 min 

while backflushing at lao· c. 

7.1.2 Operate the gas chromatograph using the conditions described 

1n 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 of 

three concentration levels for each calibration standard. One of 
the concentration levels should be at a concentration near but 
above the method detection limit. The remaining two. concentration 

levels should correspond to the expected range of concentrations 
found in real samples or should define the working range of the 

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. To the purging device, 
add 5.0 ml of reagent water or reagent water/PEG solution. This 

solution is prepared by taking 4.0 ml of reagent water or reagent 

PEG and diluting to 100 ml with reagent water. The reagent water/ 
PEG solution is added to the purging device using a 5-ml glass 
syringe fitted with a 15-cm 20-gauge needle. The needle is inserted 

through the sample inlet shown in Figure 1. The internal diameter 

of the 14-gauge needle that forms the sample inlet will permit in

sertion of a 20-gauge needle. Next, using a 10·1J.l or 25-IJ.l micro

syringe equipped with a long needle (see Section 4.6), take a 
volume of the secondary dilution solution containing appropri-ate 
concentrations of the calibration standards (see Section 5.6). Ada 

the aliquot of calibration solution directly to the reagent 'Natar 

or reagent water/PEG solution in the purging device oy ~nserting 

the needle through the sample inlet. When discharging the contents 

of the micro-syringe be sure that the end of the syringe neect1e is 

well beneath the surface of the reagent water or water/PEG solu
tion. Similarly, add 20 IJ.l of the internal standard solution (see 

Section 5.10). Close the 2-way syringe valve at the sampie inlet. 

7.1.3.3 Carry out the purge and analysis procadure as 

described in Section 7.3.4. Tabulate the area response of t~e 

primary characteristic ian against concentration for each compound 



J-106 

ORGANIC ANALYTICAL METHODS - GC/MS 

including the internal standards. Calculate response factors {RF) for each compound as follows: 

where: 

As • Area of the primary characteristic ion for the compound to be measured 
A; 5 • Area of the primary characteristic ion of the internal standard 

Cis • Concentration of the internal standard 
Cs = Concentration of the compound to be 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 that of the compound. It is assumed that a linear calibration plot will be obtained over the range of concentrations used. 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 average RF can be used for calculations. Alternatively, the results can be used to plot a calibration curve of response ratios, As/A;s, versus RF. 

7.1.3.4 The RF must be verified on each worting day. The concentrations selected should be near the midpoint of the working range. The response factors obtained for the calibration standards analyzed immediately before and after a set of samples must be within +20~ of the response factor used for quantification of the sample concentrations. 
7.2 Daily GC/MS performance tests 

7 .2.1 At the beginning of each day that ana 1 yses are to be performed, the GC/MS system must be checked to see that acceptable performanca criteria are achieved for BFB (see Table 2). 
7.2.2 The BFB performance test requires the following instrumental parameters : 

Electron Energy: 70 'tolts {naninal) Mass Range: 40 to 250 amu Scan Time: to give approximately 6 scans per peak but not to exceea 3 sec per scan. 
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7 .2.3 Bleed BFB ·vapor into the mass spectrometer and tune the 

instrument to achieve all the key ion criteria for the mass spectrum of 

BFB given in Table l. A solution containing 20 ng of BFB may be injected 

onto the gas chromatographic column in order to check the key ion 

criteria. 

7.2.4 The peak intensity of Os-benzene is used to monitor the mass 

spectrometer sensitivity. The peak intensity for Os-benzene observed 

during each sample analysis must be between 0.7 and 1.4 times the Os-benzene 

peak intensity observed during the applicable calibration runs. For example, 

if the peak intensity of Ds-benzene observed during calibration was 355,000 

area counts, then each subsequent sample or blank must give a Ds·benzene 

peak intensity of between 250,000 and 500,000 area counts. If the D5·benzene 

peak intensity is outside the specified range, the sample must be reanalyzed. 

If the peak intensity is again outside the specified range, the analyst must 

investigate the cause of the variability in sensitivity and correct the 

problem. 

7.3 Sample extraction and analysis 

7.3.1 The analytical procedure involves extracting the ~on·aqueous 

sample with methanol .or polyethylene glycol (PEG) and analyzing a 

portion of the extract by a purge-and-trap GC/MS procedure. The amount 

of the extract to be taken for the GC/MS analysis is based on the 

estimated total volatile content (TVC) of the sample. The TVC is 

estimated by extracting the sample with n-hexadecane and analyzing the 

n-hexadecane extract by gas chromatography. 

7.3.2 The estimated TVC is based on the total area response 

relative to that of n-nonane for all components eluting prior to the 

retention time of n-dodecane. The response factor for n·nonane and the 

retention time of n-dodecane are determined by analyzing a 2·~1 aliquot 

of an n-hexadecane solution containing 0.20 mg/ml of n-nonane and 

n-dodecane. 

7.3.2.1 The GC analyses are conducted using a flame ioniza· 

tion detector and a 3-m x 2-mm I.O. glass column packea with 10~ 

OV-101 on 100-200 mesh Chromosorb W-HP. The column temperature is 

programmed from so· c to 280. c at 8"/min ana held at zao· for 

10 rnin. 

7.3.2.2 Determine the area response for n·nonane and divide 

by 0.2 to obtain the area response factor. Record the retention 

time of n-dodecane. 

7.3.2.3 Add 1.0 g of sample to 20 ml of n·hexadecane and 

2 ml of 2.0 M NazHP04 contained in a SO-ml glass centrifuge 

tube and cap securely with a Teflon-lined screw cap. Shake the 

mixture vigorously for one minute. If the sample does not disperse 
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dur1ng the shaking process, sonify the mixture in an ultrasonic 

bath for 30 min. 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 in 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-hexadecane blank. Using the area response factor determined 

for n-nonane in Section 7.3.2.2, calculate the TVC as follows: 

TARsample • TARblank 
TVC • ------------- X 20 

n-Nonane Area Response Factor 

where: 

TVC • total volatile content of the sample in mg/g 

TARsample • total area response obtained for the sample 

TARblank = total area response obtained for a blank. 

7.3.3 The transfer of an aliquot of the sample for extraction 

with methanol or PEG should be made as quic~ly as possible to minimize 

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 PEG in the 

centrifuge tube in such a fashion that the sample is dissolved in 

or submerged in the methanol or PEG as quic~ly as possible. Take 

care not to touch the sample-transfer implement to the methanol or 

PEG. Recap the centrifuge tube immediately and weigh an an analytical 

balance to ·determine an accurate sample ·~eight. 

7.3.3.3 Disperse the sample by vigorous agitation for 1 min. 

The mixture may be agitated manually or with the aid of·a vortex-mixer. 

If the sample does not disperse during this process, sonify the 

mixture in an ultrasonic bath for 30 min. Allow the mixture to 

stand until a clear supernatant is obtained as the samp1e extract. 

Centrifuge 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 is desired, transfer the solution to a 10--ml screw 
cap vial with Teflon cap liner. Store at -10 to -20• C, and protect 
from light. 

7.3.4 Reagent water, internal standard solution, and the sample 
extract are added to a purging chamber that is 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 1) 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 (see 
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 Section 
7.3.3.4. The total quantity of volatile components injected should 
not exceed approximately 10 ~g. If the total volatile ccn~ent 
(TVC) of the sample as determined 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 be taken can be calculated by 
dividing 200 by the TVC. If the TVC is greater than 20 mg/g, take 
a 500-~1 aliquot of the sample extract and dilute to 10 ml with 
PEG. In this case calculate the aliquot volume (in ~1) of the 
undiluted extract to be taken by dividing 4,000 by the TVC. If the 
TVC is less than 1.0 mg/g and greater sensitivity is desired, use a 
large purging chamber containing 25 ml of reagent water and use a 
1.0-ml aliquot of t~e sample extract. 

7.3.4.3 Close the 2-way syringe valve at the sample inlet. 

7.3.5 The sample in the purging chamber is purged with helium to 
transfer the volatile components to the trap. The trap is then heated 
to desorb the volatile components which are swept 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 
11.0! 0.1 min at ambient temperature. 
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7.3.S.Z At the conclusion of the purge time, adjust the device to the desorb mode, and begin the GC/MS analysis and data acquisition using the following GC operating conditions: 
Column: 6-ft x 2~ I.D. glass column of 1~ SP-1000 on carbo-pack B (60-80 mesh). 
Temperature: Isothermal at 45• C for 3 min, then increased at a• C/min to 220• C, and. maintained at 220• C for 15 min. 

Concurrently, introduce the trapped materia 1 s to the GC co 1 umn by rapidly heating the trap to lao· C while backflushing the trap with helium at a flow rate of 30 ml/m1n 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 30• C or lower during the 4-min desorb step and starting the GC program after the desorb step. 
7.3.5.3 Return the purge-and-trap device to the purge mode and continue acquiring GC/MS data. 
7.3.5.4 Allow the trap to cool for 8 min. Replace the purging chamber with a clean purging chamber. The purging chamber is cleaned after each use by sequential washing with acetone, methanol, detergent solution and distilled water, and then dried at los· c. 
7 .3.5.5 Ct ose the syringe valve on the purging chamber after 15 sec to begin gas flow through the trap. Purge the trap at ambient temperature for 4 min. Recondition the trap by heating it to lao· C. Do not allow the trap temperature to exceed 180" C, since the· sorption/desorption is adversely affected when the trap is heated to higher temperatures. After heating the trap for approximately 7 min, turn off the trap heater. 'I'Jhen cool, the trap is ready for the next sample. 

7.3.6 If the response for any ion exceeds the working range of the system, repeat the analysis using a correspondingly smaller ali quat of the sample extract described in Section 7.3.2.3. 
7.4 Qualit.ative identification 

7.4.1 Obtain an EIC? for the primary characteristic ian and at 1 east two ather characteristic ions for each compound when pract i ca 1 • The fo 11 owing criteria must be met to make a qua] i tat i ve i dent i fi cat ian. 
7.~.1.1 ihe characteristic ions of each compound of interest must maximize in the same or w~thin one scan of each other. 
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7.4.1.2 The retention time must fall within +30 sec of the 
retention time of the authentic compound. -

7.4.1.3 The relative peak heights of the characteristic 
ions in· the EICP•s must fall within +20~ of the relative intensities 
of these ions in a reference mass spectrum. Reference spectra may 
be generated from the standards analyzed by the analyst or from a 
reference library. All reference spectra generated from standards 
must be obtained from 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 on the integrated abundance from the EIC? of 
the primary characteristic ion. In general, the primary characteristic 
ion selected should be a relatively intense ion, as interference-free as 
possible, and as close as possible in mass to the characteristic ion 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 metho~ is required 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 performance. The laboratory 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. 

8.1.1 Before performing any analyses, the analyst must demon· 
strate the ability to generate acceptable accuracy and precision with 
this method. Tnis ability is established as described in Section 8.2. 

8.1.2 The laboratory must spike all samples including check 
samples with surrogate standards to monitor continuing laboratory 
performance. This procedure is described in Section 8.4. 

8.1.3 Before processing any samples, the analyst should daily 
demonstrate, through the analysis of an organic-fr~ •o~~ater method biank, 
that the entire analytical system is interference-free. The b1ank 
samples should be carried through all stages at the sample preparation 
and measurement steps. 

8.2 To establish the ability to generate acceptable accuracy and 
precision, the analyst must perform the following operations using a 
representative sample as a check sample. 
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8.2.1 Analyze four aliquots of the unspiked check sample according to the method in Section 7.3. 
8.2.2 For each compound to be measured, select a spike concentration representative of twice the level found in the unspiked check sample or a level equal to 10 times the expected detection limit, whichever is greater. Prepare a spiking solution by dissolving the compounds in methanol at the appropriate levels. 
8.2.3 Spike a minimum of four aliquots of the check sample with the spiking solution to achieve the selected spike concentrations. Spike the samples by adding the spiking solution to the PEG used for the extraction. Analyze the spiked aliquots according to the method in Sect i on 7. 3 • 

8.2.4 Calculate the average percent recovery, R, and the standard deviation of the percent recovery, s, for all compounds and surrogate standards. Background corrections must be made before R and s calculations are performed. The average percent recovery must be greater than 20 for all compounds to be measured and greater than 60 for ail surrogate compounds. The percent relative standard deviation of the percent recovery, s/R x 100, must be less than. 20 for all compounds to be measured and all surrogate compounds. 
8.3 The analyst must calculate method performanca critaria for each of the surrogate standards. 

8.3.1 Calculate upper and lower c~ntrol limits for method performance for each surrogate standard, using the values for R and s calculated in Section 8.2.4: 

Upper Control Limit (UCL) = R + 3s Lower Control Limit (LCL) = R - 3s 
The UCL and LCL can be used to construct control charts that are usafu1 in observing trends in performance. 

8.3.2 For each surrogate standard, the laboratory must maintain a record of the R and s values obtained for each surrogate standard in each •,o~aste sample analyzed. An accuracy statement should oe prepared from these data and updated regu1ar1y. 
8.4 The 1 aboratory is required to spike a 11 samp 1 es .,.,; th the surrogate standards to monitor spike recoveries. The spiking level used should be that which will give an amount in the purge apparatus that is equal to the amount of the internal standard assuming a 100~ recovery of the surrogate standards. If the recovery for any surrogate standard do,~s not fall within the control 1 imi ts for method performance, the resu 1 ts r~ported for that sample must be 



I'' 

J-113 

qualified as being outside of control limits. The laboratory must monitor 
the frequency of data so qualified to ensure that it remains at or below 5%. 
Four surrogate standards, namely 1,2-dibromodifluoroethane, bis(perfluoro
isopropyl) ether, fluorobenzene, and m-bromobenzotrifluoride, are recommended 
for general use to monitor recovery of volatile compounds varying in volatility 
and polarity. 

8.5 Each day, the analyst must demonstrate through the analysis of a 
process blank that all glassware and reagent interferences are under control. 

8.5 It is recommended that the laboratory adopt additional quality 
assurance practices for use with this method. The specific practices 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 laboratory should perform 
analysis of standard reference materials and participate in relevant per
formance evaluation studies. 

8.7 Standard quality assurance practices 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 through 
all stages of sample 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 extract subjected to additional cleanup. Detection limits 
to be used for groundwater samples are indicated in Table 1. Where doubt 
exists over the identification of a peak on the chromatograph, confirmatory 
techniques such as mass spectroscopy should be used. 

8.8 The method detection limit (MDL) is defined as the minimum concen
tration of a substance that can be measured and reported with 99~ confidence 
that the value is above zero. The MOL concentrations listed in Table 1 were 
obtained using reagent water. Similar results were achieved using represen
tative wastewaters. The MDL actually achieved in a given analysis will vary 
depending on instrument sensitivity and matrix effects. 

8.9 In a single laboratory, using reagent water and wastewaters spiked 
at or near background levels, the average recoveries presented in Table 3 
w~~re obtained. Tne standard deviation of the measurement in percent recovery 
i3 also included in Table 3. 
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OPERATING PROCEDURE FOR UTILIZING DRUM PUMPS 

Introduction 

This Operating Procedure summarizes the proper utilization of the Lutz 

drum pumps for the transfer of liquid hazardous wastes. The Lutz pumps 

have two main parts: the pump tubes and the motors. The pump tubes and 
motors are mutually interchangeable and care should be taken to utilize 

the correct combination of motor and pump tube for the particular waste 

being transferred. 

Procedures 

1. Identify the waste which will be transferred and know the hazards 

and incompatibilities associated with the waste. 

2. If the waste is to be transferred to an empty drum, select a drum 

which will be compatible with the waste. Utilize polypropylene 

drums for all corrosive materials. 

3. If the waste ~s to be transferred to a partially full drum, be 

certain that the material to be added is compatible with the 

material already in the drum. 

4. Don personal protective equipment appropriate for the material being 

transferred. 

5. Select a pump tube which is compatible with the waste by locating 

the waste in Pump Tube Selection Appendix. If the waste is not 

listed, then utilize the Drum Category Pump Tube Selection Chart 

below (see instructions for Identification and Segregation of 

Hazardous Wastes for further information on Drum Categories). Each 

pump tube has a tag attached to it which states the type of material 

it is constructed of. Carefully inspect the pump tube before using 

it to verify that it was properly cleaned of waste material after it 

was last used. 
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Waste Category 

Organics· 

Corrosive acidic wastes 

Corrosive alkalic & caustic wastes 

Oxidizers 

Non-reactive metals 

K-2 

Pump Tube Type 

Kynar 

Kynar 

Polypropylene 

Kynar 

Polypropylene 

6. Chemical compatibility of the waste with the motor 1s not a concern 
since the material does not come into contact with the motor. 
However, only explosion-proof motors should be used with wastes 
which are flammable or explosive. Air-driven motors should be used 
in areas where power is unavailable or in the event of a power 
failure. The air-driven motors are operated from compressed air 
cylinders. 

7. After the waste has been transferred, the pump should be flushed 
with a solvent (including water) appropriate to the material trans
ferred. The solvent should be collected and treated as a hazardous 
waste. 

8. Record the material transfer on a Storage and Shipment Form for 
Hazardous Waste which should be attached to the receiving drum. 

9. If the material transferred is not an Acutely Hazardous Waste, then 
the empty drum may be disposed of in the TA-54 Area G landfill. 

10. If the material transferred is an Acutely Hazardous Waste, the empty 
drum must be rinsed three times with an appropriate solvent and then 
the empty drum may be disposed of in the landfill. The solvent must 
be collected and handled as a hazardous waste. 

Maintenance and Repair 

1. A back-up pump tube will be kept in storage for each type of pump 
tube available for transferring wastes. The Hazardous Waste 
Technician is responsible for promptly repairing unsuitable pump 
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tube~-or ordering new pump tubes whenever a back-up pump tube ts 

taken from storage and placed in use. 

2. Once every three months, the Hazardous Waste Technician will operate 

all of the available motors and pump tubes to ascertain that they 

are properly working. Pumps which are not properly working will be 

disassembled and the parts inspected for damage or unacceptable 

wear. Any damaged or unacceptably worn parts will be promptly 

replaced or repaired or the pump tube or motor taken out of service 

until the parts are replaced or repaired. 

3. Records of all pump maintenance and/or repair will be made on the 

Inspection Log Form. 
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PUMP TUBE SELECTION APPENDIX 
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Chemieal Resistance Table 
and Material Selection Guide 
The data in the following table gives the corrosion resistance of the five materials to various chemical media. This information may be considered only as a basis for recommendation, but not as a guarantee. Where compatibility is in question, material should be tested under actual field conditions to determine the proper choice. All test data listed is at room temperature (72°F) unJes.s otherwise stated. 

R = Recommended -=Unknown F =Fair, should be tested under field conditions 8 = Minor to moderate effect 0 = Not Recommended 
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Acetakiehyde 8 R R R Ammonia Gu (Dry) R R Acetamide R R Ammonium BiJluoride D 8 R R R Acetate Solwnu 8 R R R R Ammonium Carbonate 0 8 R R R Aceric Acid, 1~ R R R F Ammonium Chloride R R R F Acetic Acid, Glacw 8 R R R F Ammonium Fluoride. 10% R Acetic,~ ~ R F Ammonium Fluoride, 2S% R R Acetic Anhydride 8 R 8 B. F Ammonium Hydroxide 0 R R R R Acetone R R 0 F F Ammonium Nitrate 8 R R R R Acetophenone 8 R 8 Ammonium Nitrite Acetyle Chloride D R 8 Ammonium Oxalate R R R Acetylene R R R R Ammonium Penulfate 0 R R R Acriflauine R Ammonium Phoaph.te, OibA~c F R R R Acrylic Emulaions R Ammonium Phoaph.re, Alcohols 
Monoba.W: F R R R Allyl R R R Ammonium Phoaph.te, Tribaaic F R R R Amyl B R R R R Ammonium Sulfate F F R R R Butyl 8 R R R Ammonium SuUide R Ethy! B R R R Ammonium Thio-Su.lfate R Me thy! B R R R Ammonium Thicyanate Propyl R R R R Amyl Acetate Aluminum ChJoride 8 R R R 0 Kyn.ar, R, to 12Q-F) F F R D R Ahuninum Fluoride R R R 0 Amyl Alcohol F R R R R Aluminum Hydroxide R R R R Amyl Borate 

Aluminum Nitrate 8 R R R Amyl Chloride D R R 0 R Aluminum Ollych!oride F Amyl ChJoronapthalene Aluminum Sulfate R R R R R Amyl Napthalene 
Aluminum Sulfate Acid F Aniline (Kynar, R to 7o•F) F F R F R Aluminum (All typa) R Aniline Dyes F F Ammonia, Aqua, 10% R R R R Aniline Hydrochloride D D Ammonia, Aqueous R R R AnimaiFau R R Ammonia (Concentrated) R R A.u.ole R F R 
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Chemical Resistance Table and 
Material Selection Guide (Continued). 
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Antimony Chloride R R 
Anti-Freeze R R R R 
Antimony Trichloride R u 
Aqu Regia (80%), 

(KynAr, R.7D-) 0 0 R 0 0 
Arsenic Acid 0 R R R F 

Barium CarbonAte F F R R F 
Barium Chloride 0 R R R F 
barium Hydro.tdde 0 R R R R 
Barium Sulfate 0 R 
Barium Sulfide 0 R R R 
Beer R 0 R 
Beet Sugar Liquors R R R R 
BensaJdenyde (Kynar, R. 7o•F) F R 0 R 
Benzene, Benzol 

(Kynar, R, 700F) F F R D R 
Benzene Sulfonic Acid 

(Kynar, R. 7D-F) 0 R F 
Benzoic Acid F R R D R 
Benzyl Alcohol R 
Benzyl Chloride 
Bismuth Carbonate R R 
Black liquors F R 
Bleach, 12.5% Active R R R 
Borax (Sodium) F R R R R 
Boric Acid F R R R R 
Brine Acid R 
Bromic Acid R R D 
Bromine Liquid R D 
Bromine Water D R F 
Butane R D R 
Butyl Acetate (Kynar, R, 70•F) R F R 0 F 
Butyl Phthaiate R 
Butylenc R R R 
Butyl Phenol R 
Butyric Acid F R R R R 

Calcium Bisulfite F R R F 
Calcium Carbonate F R R R R 
Calcium Chlorate F R R R R 
Calcium Chloride F R R R R 
Calcium Hydroxide F R R R R 
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Calcium Hyprochlorite F R R R R 
Calcium Nitrate F R R F 
Calcium Sulfate F F R R R 
CaJcium Sulfite R R F 
Cane Sugar Liquors R R R R R 
Carbon Dioxide R R R R 
Carbon OisuJfide 

(KynAr, R, 7D-F) F R 0 R 
Carbonic Acid R R R R 
Carbon Tetrachloride F R R 0 R 
C.UtorOil R R R 
Caustic Soda R 
Cellosolve F R R F 
Cetyi Alcohol R R 
Chlorine (Dry) R 
Chlorine (Wet) 0 R R 0 
Chlorine liquid 0 R R D 0 
Chloroaceric Acid F 
Chlorobenzene 

(Kynar, R. xso•F) F R R D R 
Chlorobenzyl Chloride 
Chloroiorm D F R D R 
ChlorosuJfonic Acid, lom'o D F 0 0 D 
Chromic Sulforic Acid D 
Chromic Acid, 10'%. F R R R 
Chromic Acid, 50'%. 

(Kynar, R, 120•F) F R R F F 
Cider F R R F R 
Citric Acid F R R F R 
Copper Chloride D R R D 
Copper Cyanide D R R R R 
Copper Nitrate 0 R R R R 
Copper Sulfate 0 R R R R 
Cottonseed Oil R R R 
CresyJic Acid (Kynar, R, ISO• F) F F R R 
C ycJohexane R R D R 
Cyclohexanol 

(Kynar. R. Iso•F) F R F 
Cyclohexanonene 

(Kynar, R, 70°F) F R R F 

De cain D R 
Detergents R R R 



I' 

K-7 

---------------------------------------
! 1i Ill ~ • Ill • c:: Ill u -! <i5 u ~ 

<i5 e e "S. :;,. Q, <II § Q, 141 = :i • ~ <~~..a = ~ Q Jl\(l c:: .. .. .J!- = 1i .. .. ..:c-·e Ill §: ·~ Q, -; ~ =~ 
= -; ~ J\ ;M :: 

:! :;,. Q '3 :s .:i J\ ~ 
·;; < :::&:: Q. (/') < ... ~ J5 

Developing Solutions R F Gelatine R R R R Dextrose R R Glucose R R R R Diacetone Alcohol R R Glycerine R R R R Dichloroethylene R R Glycolic Acid (Kynar, R, 7Q•f) R R R Oiesef Fuels R R R D R Glycols F R F Oiethyf Ether (Kynar, R, 70°f) F R R a 
Diiaobutylent~ F R F Heptane R R D R Dimethyl Formamide R R Hexane R R R F R Dioctyl Phthalate R R Hydrobromic Acid D R R F D Oiatilled Water R R R Hydrochloric Acid (20%) D R R R D 

Hydrochloric Acid (37%) (Hot) 0 D R 0 Epichlorohydrine R 0 R Hydrochloric Acid (37%) (Cold) D R R R 0 Ethanolamint~ (Kynar, R, 7o•F) R R Hydrofluoric Acid (20%) D F R R F Ether (Kynar, R, 70•F) R F R R Hydrofluoric Acid (50%) D F R D 0 
) Ethyl Acetate (Kynar, R, 70•F) F F R F R Hydrofluoric Acid (75%) D R D 0 Ethyl Chloride F F R D R Hydrofluoric Acid 

EthyJ Ether F ~ R (Cone.) (Hot) D R D Ethylene Chloride Hydrofluoric Acid 
(Kynar, R, 70•F) F F R D R (Cone.) (Cold) R Ethylene Dichloride D F R R Hydrofluosilicic Acid (20%) D R R D Ethylene Glycol R R D R Hydrogen Fluoride R R R Ethylene O"ide R R Hydrogen Peroxide 

Ethylene Trichloride F R R (Kynar, R, 70•F) R R R R R 
Hydrogen Sulfide (Wet) (Cold) F R R fauyAcids F R R R Hydrogen Sulfide (Wet) (Hot) F R R Ferric Chloride D F R R F Hydrogen Sulfide Aqueous 

Ferric Nitrate D R R R R Solution F R R R Ferric Sulfate D R R R R Hypochlorous Acid D R 0 Ferrous Chloride D F R R 0 
Ferrous Suit ate D F R R F Iodine (Kynar, R, lso•F) D F R D D Fluboric Acid R F Isopropyl Ether R R D R Fluosilicic Acid D F 
Formaldehyde Jet FueJ (JP3, JP4, JPS) R R D R (Kynar, R, 120•F) R F R R R 
Formic Acid D R R R R Kerosene R R D R Freon (Seaf·less Pump 

Tubes Only) R R lacquers R R R Fruit Juices F R R Lacquer Solvents R R Fuel Oil R R R Lactic Acid (Kynar, R, 7o•F) F R R R 

' 
Furhmll R F F D R lard Oil R R R R 

latex R R Gallic Acid (Kynar, R, iO•F) R F R F F Lad Acetate D R R F Gasoline R R R F R Lubricating Oils R R R 
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Magnesium Carbonate F R R R 
Magnesium Chloride D R R R R 
Magnuium Hydroxide D R R R 
Magnesium Sulfate F F R R R 
Maleic Acid F R F R 
Malic Acid F R R 
Mercuric Chloride 

(Dilute Solution) 0 F R R 0 
Mercuric Cyanide D R R R 
Methyl Acetone R R R 
Methyl Chloride 0 R 0 R 
Methyl Ethyl Ketone R D R R 
Methyl Isobutyl Ketone 

(Kynar, R, 7D-F) R F R 
~ethylene Chloride F R F D R 
Milk R .R R R 
Monoethanolamine F D R 

Na.,tha R F R R R 
Napthalene F R F 
Nickel Chloride 0 R R R 
Nickel Sulfate 0 F R R R 
Nitric Acid (5·10%) 0 R R R 
Nitric Acid (20%) 0 R R R 
Nitric Acid (50%) 0 R 0 R 
Nitric Acid, Concentrated 

(Kynar, R, 120•F) 0 F R R 
Nitric Acid, Red Fuming R F R 
Nitrobenzene (Kynar, R, 70•F) F F R F F 

Oils, Vegetable R R R 
OleioAcid F R R R 
Oleum F 0 0 R 
Oxalic Acid, (Cold) F F R R 
Palmitic Acid F R R 
Perchloric Acid 

Kynar, R, 12S•F) 0 R 0 
Petrolatum F R 
Petroleum Oils, Refined R R R 
Phenol (Carbolic Acid) 

(Kynar, R, Iso•F) F R R F R 
Phosphoric Acid, 20% 0 R R F 
Phosphoric Acid, 2o-40"1. 0 F R R R 

K-8 
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Phosphoric Acid, 45% 0 F 
Phosphorus, Yellow R R 
Phosphorus, Red R R 
Photographic Solutions F R R R 
Plating Solutions: 

Cbromc40 F R R R 
Copper F R R R 
Gold F R R 
Iron F R R 
Lad F R 
Nickel F R R 
Silver F R R R 
Tin F R R 
Zinc F R R R 

Potasaium Bicarbonate F R F 
Potassium Bromide F R R R R 
Potassium Carbonate F F R R R 
Potassium Chlorate F R R R 
Potassium Chloride F R R R F 
Potassium Chromate R R F 
Potassium Dichromate R F R R R 
Potassium Hydroxide 

(Kynar, R, Iso•F) D F R R R 
Potassium Nitrate F F R R 
Potassium Permanganate F R R F F 
Potasaium Suitate R F R R F 
Pyridine F R 0 F F 

Rayon Coagulating Bath R 
Rust Inhibitors R R 

Sea Water F R R R P. 
Silicone Oil F R R 
Silver Nitrate 0 R R R 
Soap Solutiona F R R 
Sodium Acetate B R R R R 
Sodium Bicarbonate R F R R R 
Sodium Bisulfate 0 R R R R 
Sodium Bisulfite R R R R R 
Sodium Borate B F 
Sodium Bromide R R R 
Sodium urbonate B R R R R 
Sodium Chlorate,~ B R R R R 
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Sodium Chloride 8 R R R R Tar Bituminous B 
Sodium Cyanide D R R R Tanaric Acid (Kynar, R, 25o•F) D R R R R 
Sodium HydroxicM, 2m. T etrahydrofuran D D R 

(Kynar, R. 212•F) D R R R R TetraJin R R 
Sodium Hydroxide,3~ Titanium Tetrachloride D R F 

(Kynar, R, 21TF) D R R R 8 Toluene, Toluol 
Sodium HydroxicM, ~ 0 F u R D (Kynar, R, 2t2•F) R R R R R 
Sodium Hyprochlorite to 2m. D R R D D Tomato Juice R R R R 
Sodium Metaph~te R 0 R T ranaformer Oil R R R R 
Sodium Nitrate R R R R Trichloroacetic Acid 
Sodium Perborate 8 R D (Kynar, R. 71rF) 0 F R D 
Sodium Phosphate D R 8 TrichJoroethylene 8 R R 0 R Sodium Silicate D R R R Triethylamine 
Sodium Sultphate 8 8 R R R (Kynar, R. 120•F) R 

) Sodium SuJrade D R R R Turpentine R R R B R 
Sodium Thioawphate 8 R R R 
Stannic: ChJoride D R D Urine B R R R Stearic Acid B· R R 0 R 
Sulfate Wquon B R R D Vegetable Oil R R R Swfur R. R R Vinegar D R R R Sulfur Chloride 

Vinyl Chloride R (Kynar, R. 70•F) 0 R D 0 
Sulfur Dioxid~ 

Water, Acid 0 R (Kynar, R, 212•F) R B R 0 R R R 
Sulfuric Acid, 1~ Water, Distilled B R R R 

(Kynar, R. 2JO•F) D R R R F Water, Fresh R R R R R 
Swfuric Acid, 10%-75% Water, Salt B R R R 

(Kynar, R. 17S"F) D R R R 8 
Whiskey and Wines D R R R 

Sulfuric Acid, Concentrated 0 R D F 
White liquor R R R 

Sulfurous Acid 
(Kynar, R. 21TF} D F R R B Xylene or Xylol R R 0 R 

Tannic Acid (Kynar, R. 231rF} 0 F R R R Zinc Chloride D F R R R Tanning Liquors 0 R R Zinc Sulfate 0 R R R R 
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MANUFACTURERS INFORMATION ON PORTABLE PUMPS 
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L;:rTT ¥~~~ ~~J,jfs ~'W DRUM & BARREL PUMPS 
liO\"J TO Motor and pump tube must be ordered separately. Any R DE R: motor listed immediately below will assemble to any standard pump tube or to any S. L. (Seal-Less) pump tube. M'"JTOR PRICES: 

5500 JOO PUMP MOTOR, portable electric motor, drip-proof. $220.00 · :i501 000 PUMP MOTOR, high-volume air motor . . . . . . . . . 340.00 3502 000 PUMP MOTOR, heavy-duty electric motor, =--explosion-proof construction. . . . . . . . . . . . . . . . . . . 340.00· >503-000 PUMP MOTOR, extra-heavy duty electric motor, ~ explosion-proof construction. . . . . . . . . . . . . . . . . . . 360.00 >504-000 PUMP MOTOR, low-volume air motor. . . . . . . . . . 175.00 i506-JOO PUMP MOTOR, heavy-duty electric motor, drip-proof 250.00 3507--JOO PUMP MOTOR, extra-heavy-duty electric motor, ,;xplosion-proof construction, U/L·Iisted . . . . . . . . . . . 525.00 
USE PRICES: ORDER 6505-(Size No.) PUMP TUBE ---
>ize Price Length No. Each (in.) Material 
216 $235.00 27 S.L. Polypropylene ~,I;_ 250.00 _34 S.L. Polypropylene 41'6 26u.uu 11tl <:>.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 ~18 500.00 47 S.L. Kynar 
211 215.00 27 Polypropylene 311 240.00 34 Polypropylene ..!11 250.00 47 Polypropylene 

tl[ 'l -- 6507-000 1 or:- .. ~ Motor :I 1[ ,_ ~- U/L fisted 
:j: '. &..:-... 

. ..~ 

6505-31~ 
Tube 

' 305.00 27 316 Stainless .12 340.00 34 316 Stainless .~ 
6506-000 d -1· 

-412 370.00 47 316 Stainless 
215 150.00 27 Aluminum 315 160.00 34 Aluminum 415 185.00 47 I Aluminum 

;EAL-LESS DRUM PUMP 
HIGH PERFORMANCE 
ClUNS DRY WITHOUT DAMAGE 

quality and simplicity in engineering that enable the .. drum pump to give high performance. It safely and cient'V 1.cansters corrosjyes and gther chemicals from '1allon drums, carboys or open tanks. This pump is ~rcha "~geable with all the motors listed above and is .ilable in stainless steel and polypropylene. The new .. purrp can run dry without damage to either pump -notor ../!:.patented Teflon sleeve prevents materiaT' · m progressing up the pump shaft. A new design of the >eller 'Tiaximizes performance on high-viscosity material J high specific-gravity solutions. 

~MPLE: To order a pump combining a heavy-duty dripof motor and a Seal-Less stainless steel tube 34" long, ··ould specify: 6506-000 PUMP MOTOR 
6505-317 PUMP TUBE, S.L. Stainless 

Motor 

HIGH-VISCOSITY 
DRUM PUMP 
Heavy~uty. progressive-cavity pump handles high-viscosity 
materials, such as paint, poly
mers, oils, sucrose, etc. Efficient· ty pumps any material that will flow to the pump, from water to 100,000 SSU. Flows to 4.5 gpm at 100 psi. Atl316 stainless steel pump tube is 2" dia. x 38" long. Stator is Teflon; rotor and all 
wetted parts 316 stainless. Avail· able with a carbon/ceramic 
mechanical seat 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. 

"7 Call Ryan Herco First- Your Western Service Centers for Industrial Plastics 

'--

6505-312 
Tube 

~ I 

El 

! 
I 

I 

167 il 

, .. 
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Bulk Catalog Rate 
US Postage 
PAllO 
Tempe AZ 
Perm1t No. 209 

NM 87544 
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- - - - -•U. S. GOVEP:\IMI:.' •; r>qiNTING OFFICE: l!\81-779·297 

A.ICJnYJS Na+in1 in! !_aboratory Requemr: R11r./n pink; se"d 11/1 <'tfJ• 
copies tu MAT· t 2, MS·~ 74. R< 'u · ~ 

3. 

PURCYASJ: P!:OUCST 

'o.':t-:~rson '.I'J\-54 

"\1 AVAILABLE EXCESS LISTS>-;.' .• ·~ "~r '.REVIEWED 

.JPtH'lVP.d iJ)· {\· ''l.ltlJn-•i 

.:_ . .) ', J/ ';;~·i1(' ~l• -~·-7_.~1-
__ L__ ----------

--------· 

~Y'1"C: '\;~"''' 

_1-!_a_!'_D': PaJ:0:e~s_on 

Staff Member ~ 
--------------

-~0_, 'p ~A.~_F_0R_lVI/. Tl"? !j\'-=_S_\~_A_i~_,\ ·:r:: ... ~_::O_!',l_T_U_S_E_ O_J',l~- Y __ _ 
·~ fc €xce::.!:. 0 -· r. . . ·JyP-r 

· Ter'"1c · ·''~po•i:Jted Shipping C)ate ! DJte of o;.: ·r 

!Telephone 
I 

I Date 

ruined tJ,· u,.HJSed CO/,i:~... .., ·.'A 7 .. · 
Cu .Vot l>t~c·:roy. [){)fl.. I!~F :·, 
(" ..... ~ ,...,. I/ • ... ' I,.. ' ' 

lK K I ___________ _ 

!Telephone 

I Blanket Pur~hasfl AgrremP'1t 

i 
·,·PURCHASE RE~UES_T NUM8!::P. '· ' .~ 7 t ·, r) . I , ;· '-; t_ ·.J 

. SOC!O ECONOMIC SOURCE 

C No ! =:; Yes 

-------r----~~ -------------------
Ship Vie (hipFrom 

I -------
TYPE COMPLETE DESCfllPT!ON Cc Rr:o:..:'REME!\iTS OR SP"CIFlCATIONS OUAN. UNIT UNIT PR!CF: EXTE~-~~ c·: 

I 
1.i __ P0~t:_~hl(• Eillhmcr~~-~~~I:'_I:lTI'.j"' C:ou1ds Model SNW sos~~B __ 

: ---,--· --l----4---
2 ea. 

1 :/2 HP, 115V, ~ phase, :7~5 RP~ 
.. ------ -------·- ------ -----------------+----t----+-------+-------

' --t-- ·-------------------

i ·t-·--·- _______ ... i 
t-

--------------------------------~--~---+-------+----'----

---- ·---- -· - --------

----------------·---+------+--'----
I 
I ·Use a plain sheet of paper for continuation pages. 

~~-------------~----------~ 
• :0:5"!'!: ~ SOURCES (Sole source over $:'.5K requ;rP', wr:•,en jus~;f,colionJ 1 Total Estimat'~t' ':OS': Pr;:v,c.;~ P.O. No. 

"L~ .,lTMPS INC. I $600. 00 

:EC.\ FALLS, NY 13148 
--------------

~c-~1 Cost I ACCOU'It ~ F'roe!•·, 
' -I 
i 

---~~---~-~ j State i'l'lport:}nt h31"'tr! 1 'r-~ 'Jr ~e':vr;~-i :·vrv: 2~:0'1. QA handling? _____ _ 

-----·-----

!Ord. !Proc. 

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

iwk. ISuq:·. 
I 
! 

l')ource 
I 

' Sh; t' :Jat("l 

-,.,..,"....,r""T=-."",-::,-,,.-.,- ------ -
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JWN AVAILABLE EXCESS LISTS HAVE BEEN REVIEWED Typed Name 

:"lase approved t--y (signature) 
Title 

'-. r,·_· 

:•.B. ,J ~ ·~· • 

• •.:!• 

-·--:, 

rEM 
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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. 
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Pump & Piping 
~nstallation 
Th ·ead discharge pipe into dis
ch,; rge flange connection. If a 
ch· ck valve (ALS 9-2) is used in 
a Sfstem handling solids try to 
avoid installing it vertically, but 
instead position it horizontally 
or at a 45° angle with the valve 
pivJt on top. This will guard 
ag ~mst solids lodging on to the 
val e preventing it from opening. 
Dr ' a 3f,s" hole in discharge pipe 
ap,.,roximately 2" above the pump 
discharge connection to prevent 
air locking the pump. A gate 
val :e should be installed in the 
sy~ tem after the check valve, if 
us .:d, 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 
H1e suction of the pump. Caution: 
Do not attempt to feel for the 
rotation with fingers. Rotating 
impeller can cause severe body 
injury. 

Sirgle phase pumps have built
in :nermal overload protection 
wi·" automatic reset. Three-
ph 1se units must be protected by 
mEans of a starter having the 
aparopriate overload protection. 
Cc ·'suit your Goulds dealer for a 
re. Jmmendation. 

S·~wage Basin 
Installation 
TrG basin should have a hard 
bc·ttom to give the legs of the 
PL. rnp adequate support. The legs 
ar :J of sufficient height to elevate 
th~ pump above the bottom of the 
be: -sin to allow wastes to reach the 
SL ;tion opening without clogging 
ar .:.und 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. 

\ 
J 
\ 

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. % H. P., 115V or 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 V2 H.P. 
at 115 volts, 60 cycle, or 15 amps. 
Do not exceed rating. 

• 

-· 
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LIFT RING 
4K243 

STUFFING BOX 
1K86 

SEAL RING 
4K252 \ 

CAP SCREW \ 
13K5 

CAP SCREW 
13

K
13 

CASING 
1K20 

Model3870 
WP0311E 
WP0312E 

8105661 WP0311E 
810566-4 WP0312E 
,----
L22~~~_j 

' y; 
' 'I' 

If' 

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. 

Model3870 
WPH1012E 
WPH1032E 
WPH1034E 
-m~1\ 

' );/ 
/;( 

LIFT RING." i'> /'\ 
4K243..-· \ I', I( 

i -1 

PLUG~ ;~;\ A 
6K3 --L___;_:::_~-~ ~ j 

HEAT ~~-~"::'~"'y\ 
SHRINK ii -~--~ji_ '·\ 
TUBING· H'- __ 1- ·c-;,PACITOR r:-,: \ 
9K142 ,;r I 9K144 ,~ 

CAPACITOR ~~i SIN~~EL~HASE ,, 'II 
CAP : -~~-=--:o..~--:._-:::~~ '

1

1 

9K 143 , , .- ! \ 
2 REO'D '' LwJ_T_?_~c~o~~s=:-

i I B10383-13WPH1012E ',: 

{
WPH1032E 

810383-36- WPH1034E 

t3500fl~~ 

CORD SETS 

9K 164 SINGLE PHASE 
& 9K 165 
USES 5K 113 ETC. 

9K 153 3 PHASE 
USES 5K 111 ETC. 

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 ofeighteen (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 

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. 

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. 
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Storage 
Categor~ 

Organics 
(1} 

Oxidizers 
( 2} 

Acids 
(3} 

Bases 
( 4} 

Reacti ves 
( 5} 

Packaging 
Categor~ 

A 

B 

c 

D 

A 

B 

c 

N/A 

N/A 

N/A 

Nonreactive N/A 
~1eta 1 s ( 6} 

Others 

L-2 

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 
app_ropriate: 25, 102, 103. 
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Figure 1. Hazardous waste compatibility chart. 
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APPENDIX M 

BULGING DRUM PROCEDURE 
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LOS ALAMOS PROCEDURE FOR HANDLING BULGING OR LEAKING DRUMS 

Bulging Drums 

1. Identify the material inside the drum, based on drum log or inven

tory records. 

2. Based upon the hazardous characteristics of the material in the 

drum, select appropriate personnel protective, emergency equipment 

and new receiving drum. 

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 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, r1nse 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 landfill. 

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 inven

tory records. 

2. Based on the hazardous characteristics of the material in the drum, 

select approriate personnel 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, r1nse 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 landfill. 

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 
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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 Area L, 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 approve 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 lined in the following manner except when reac
tives are treated. 
a. A cargo net is laid in the tank. This aids in the removal of 

liner. 
b. Two plastic liners are placed in the tank, the excess brought 

the 

to 
the outside of the tank and tied in-place with rope. This mini-
mizes the wind causing the liner to billow. 

B. Chemical Treatment of Ammonium Bifluoride 
1. The waste shall be pumped into the lined tank by use of the submers

ible 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 will be placed in 55-gallon drums for dis
posal at Area L. Liner will be removed and disposed of in Area L as 
a RCRA-regulated waste. 
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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, the crustic solution will be pumped into 
drums and transported to TA-50 for treatment in the radioactive 
liquid waste 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. 

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 
PROVIDED FOR BY THIS SOP. 
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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 re cse 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. 

VIII. 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. 

The Area L Supervisor is responsible for assuring that all personnel involved 
in the treatment of chemical wastes know and understand these procedures. All 
instances of non-compliance will be reported by the Site Supervisor to the 
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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 Emelity 7-5839 753-7737 
Group Leader Ray Garde 7-4301 753-7737 
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APPENDIX M-2 
MANUFACTURERS INFORMATION ON LORRAINE CRANE AND TRAINING MANUAL 
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t" ~JODEL 150 series A SAFr: l~,.i0 C~IART - 4 SEC. PVJrl. BOl,./1 
jQ~I 

\"/O:U<UlG 
RADIUS 
IU FEET 

8 
10 
12 
14 
15 
16 
18 
20 
22 
24 
25· 
30 
35 
40 
45 
50 
55 
GO 

• 

--~ ---" ·-·-

. BASED OU 85% OF TIPPHJG - CfUUJE OfJ LEVEL 

LOP.D IU POurJDS . 
3G0° ROTATION OFF FrtOtJT OF CPJ\UE 

YJITHOUT OUTRIGGERS . WITH OUTRIGGERS WITHOUT OUTRIGGERS WITH OUTRIGGERS 

30,000 lO,OOO '30,000 30,000 
23,200 30,000 30,000 30,000 
11, roo 25;000 23,100 . 25,000 
13,000 21, i!OO · 18,350 21,400 
11~600 20,000 .Is,3sn 20,000 . 
10,530 13,600 1t1,600 18,800 

8,900 16, 150· . 11,950 lG, 750 --
.,., 

1,300 15,000 9,800 15,000 
'6~150 t, 13,350 3,150 13,100 
5,100 . 

ll,t!OO 1,000 12, 5{)0 I 

4,150 10,700 . 6,500 12,000 
3~2(l!J . T ,800 · 4, 750 9,000 
2,150 6,000 3,500 1,sao 
~,l!OO . 4,GOO 2,650 6,000 

800 3,750 ' 1,050 4,800 
~. 300 2,000 I . 1,250 3,SOO 

2,350 950 3,250 
1,300 GOO 2, 700 

. 

TI1e maximum allowable load on the 15 foot jib is 4000 lbs. The jib can be adjusted to operate at three different angles. Under no 
circumstances should the jib be operated below a h()(izontal positio~ regard· 
less of the boom angle. 

Deduct 400 lbs. plus the weight of any load handling device from the above 
ratings. _rue to dead weight, to determine the safe working load at any given 
radius. 
~ 

GJWO[ 
~ H-93022 

All booms should be operated as short as conditions permit. 
L!:':"'l.. 

GAIJG[f 
. "CJ 
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; R :;/J/ 
;3/'J\JE LOAD RATINGS-POUNDS N07ES 
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17200 * -· . 45 52.3 73 0 3000* 
s·; o 48.0 13200 * so 47.6 68.7 3000* 
45 0 43.5 10500* 55 42.5 63~ 3000* 
3':.5 37.3 8250* 60 36.8 57.4 2700 
2:.7 27.8 6750* 65 30.2 49.6 2400 

70 21.8 39.0 2150 
75 6.0 17.6 1900 

Without Outriggm 
MJJ. 14 00 I 24 16.00 I 24 17.5 I 25 

b;om · Boom 06 P R I Tirn 116 P.R.l Ti••• ru P R.lr .... 

3. Crane load ratinis are bued on freely suspended loa~s with \~.e 
machine leveled and stand1ng on a firm, uniform s~:~or.',g s~r
face. Practical work1ng loads depend on sucportinr; ~.r.ac!, w ~d 
and other factors affec:ing stability. hazarc!OI.'S s~:::. oc.·;:s. ex· 
perience of personnel and proper handl1ng. all of w~. :" ~.s: :: 
taken into account by the operator. Pos;tion1ng or op!ra· :- a: 
ra~i1 and boom or jib lengths beyond the max:~·~m a~~ ~ • --~
shown, is not intended or a~croved. FOR BOOM ll~T!'t:S r,:· 
SHOWN, USE THE RATiNGS OF NEXT LONGER !OSCM. 

4. Tne ooerator and otner personnel shou!c fu!:y ·~•~ a,~ ~=~~: · 
t~e""nse:ves witl"' 0De~~tcr's Manual f~rr:rshed ::y ~"'e r"'a"'..:·::::_·;;· 
BEFCRE opera!1ng t~1s ma.:h1~e. anc r""s for sa'e ooe~a: c~ :' 
ec":pment should be adhere~ to at all ttmes. 

5. This crane and its load r2!1ngs are 1n acco•dance .,..;:'1 Po,..e• ':~;·: 
& ShoYel Assoc1at1on Stano~rd No 2, SAE Crane ~c;: S:;:c .., ·~::. 
Code J-765a. and ·safety Coce for Cranes, ~,·r·c•.s <~= :-.: :::. 
ANSI 830.15. 

6. When telescoping out with a load, do not exceed toz~ ra!:~6S a! 
longest boom lenitn req .. ired. 

7. Max1mum lenith of ma1n telescoping boom ................. -........... E: 1:. 

B. With outriggers set maximum boom and jtb can be raise: eve· t~e 
front or rear. -

9. The ability to telescope ~~~ load is limited by boom ang!e. hJ:ro~ 1 i: ( 
pressure and boom lubn.ation. ' 

10. Load rat1ngs lor the 25 ft. boom require the boom to be fc"y 
retracted. 

JIB NOTES 
L l1bs may be usee stra;;:ht or offse!. The 15 tt. telescc;ir.i; ;;~ ~2v 

be exte~:l•d to 20 ft The foi'o""1~g data ac~i1es -
Boom 15 f: J1b lo~d R!!lnfl 20 f: J•b lOld ~3~ •ts 

Anclo No O~ul I ~7 • Otnet ! 
No 0:-tu: I ;:; " :::···c 

Otrrut llb• l (lbs.l tlbs,) (Ua 

65 6QClO 5750 5000 

I 
3c:: 

60 6000 5500 4400 ..... -"'\ ........ 
50 6000 4900 3700 .......... ""' "''-· 40 6000 4500 3100 

\ 

25~0 

30 6000 4300 2700 2' .. , ---
20 5200 3900 240Q zc:o 
10 5000 2400 I 0 4800 2~ :~~ 

! 
! 
' 

2. Load rat1ngs for JibS 1re the same as for the boom len~'1 ""'ic~ 's _ 

R•c·"''. Lrtens1on a ... I Over o ... o ... I o ... Ovtr 
· ec;;al to the leng1h of ma1n boom plws jib. BUT IN NO c;.st: Y~Y 

THEY EXCEED THE RATINGS SHOWN ABOVE. Frtt Foot Front 

12 36 21800* 
15 42 17850* 
20 48 11600 
2S EO 8000 
30 60 5800 
3S 60 4350 
40 60 3250 
45 60 2450 
50 60 1850 
55 60 1350 

•USA 

SIOI Front Sodo Front 

15800 24600 * 16000 17.:50* 
11300 18600 * 11450 13500 * 
7400 11600 7500 9700* 
5200 8000 5300 8000 
3600 5800 3600 ssoo 
2500 4350 2500 4350 

1700·1 
3250 1700 3250 
2450 2450 
1850 1850 
1350 1350 

S1do 

16000* 
11450 

7SOO 
5300 
3600 
2500 
1700 

3. With jib ins:alted, load rat1nas ov~r main boom head m~s~ be re
duced 840 lbs. 

Hoist Cable Reeving 
Numbor of I' om 

I I 2 I 3 • ! 5 j 6 ·or Hotsf L1nes 

~ltft Hcust 
6,500 113,000 119,500 26,000 132,500 136.0M Mu. Loodo 

llb1.) 

Uw 1}1 '' d,a,.,.t1Jif ho•lt c.able (6 1 25. IWRC, I,_S) of 11.5 tvns brUiit"'f ,.,., ... 
-· 

We ''''"'• the r•ont 10 ame,d these aoeclltCitions at eny tim• w•tP'Ioul notice. The only w1rr1nty 
applicable Ia our atanoaro •rllten •arranty. We Mako Ho Otner Warran!J, hpreuod Or lmplood. 

t<O£HIWIIC 

Koehring 
Lorain Division 
Chattanooga, Tennessee 37405 

I 

-~· 



I,, 

.... 

TUCKS 
f?~MS 
~-, --""A .. ·-· ~ 

~~ 
Wsht. PR-~E 
Los. ~ 

·1 STYLE · 
-----:35$265.C.() .. 

143 225.00 

~ STY!,~•----
165 5300.00 
225 310.00 

:son Sins:c Mode!s 

......... A.dd S25.00 
FO S T'< 

:..,: 

oLS DH-2IS and DH-220 

FOE> ll 

J-4-5-6-7-8 
'------~_;_ 

c ~· ; L•t 
------<1::~---

~~ -~ ... ;A 

UDEL Dl-'-222 

iing 4 fiber drums 

•. ~."'-. i_ \ ""P 1 
. ' I ,, { 

r ,. '\.. , : , 

:~ ~" "j,.! 

-~:.-.t=1..- ~,~,~-~,)_.· . ·. ' . i 
r ,. .~ ~---) 

,,.•.-:.··~ 
10DEL DH-239 

-ed 'n ~hip loading 

,;;:>p'ng Wehr. 
~'en lns. LS~. PRICE 

·- .;~o $2300.00 
;:-.3.~~2 4~0 2300.00 
xJi'x38 4S5 2800.00 
-~3~x32 455 2800.00 

·~ -~~x37 400 23UO.OO 

~ ,.:;8x35 994 S'rl>O.OO 

(716) 885-0155 

I 
I. 
! 
!. 

SINGLE DRUM 
LIFTER 

CAPACITY 
1000 LBS. 

MODEL DH·161 

$52.00 
See page iOO for tine hooks. 

J' 

This heavy-duty sleel 40' offset Upender 

takes the slrain and effort out of pos1tion· 

ing drums irom horizontal to vertical posi: 

tion. A w:de 2'i' Joe plate prevents dent

ing of drums. and the i:; hook has ade· 

quate clearance for the largest chime. 

CHAIN SLING LIFTER MODEL 
DH·194 $18.70 Weight 

8 Lbs. 

Bright 1--------------sf 
Ye!iov.- CAN TIPPING STAND 
Fin;sh 

\Viii handle 5 gaL 
round cans and (. • ,• 

accommodate 
square cans by 
be11ding center rod 

fit. D1spensing hr .• 
floor \e,•el. 

MODEL 

See pa!ie 100 for !ine hc)(Jks. 
$22.30 

TWIN DRUM LIFTER 

rBJ 
~, ..... _,~~-~:-'"-.... '"::"~.,.. .. ...._-_ ... -. -,_-~ 

· v :: __ --_C:PAC~.2:o.~~.~S 

Bright Yellov.• Finish Weight, Approx. 20 Lbs. 

~ -~ MODEL DH-164 . "' '\.' 

v $149.95 . . ~;-~i 
l1ft Two S:a.'ldard 55 gaL Drums at the Same T1me ~ 

. See page 100 fer ~ne rooks. 
FOB. NY 

MODEL D-=:s:!~puon 
Ca;;. '.\'CO! . PRICE 
Lbs. Lh-CJ. 

DH-lb7 5rr.:"1Gvrti 2((o(1 22 s o9.20 

DH-168 W.:f> Lo,;.. 2w• 22 92.30 

DH-5li S•~rddrd :;em 2~ 99&0 

..!>..!.!~~- W:~U-~. -±~~; 
24 119.00 

ll ~t::; ... ; l:)•~ •0" :·~'? ~.,oo~s. 

. .. ~. 
~·.;: 

\-.. L 

,. 

WOOD DRUM SKlDS·------

13~,~ &t· .... ,.~~, Rfl-:1~ 

1 ' ~ .. 

Hook one end on MODEL Ls,h. R.,-~ ~. -~ -=· l'li!C[ 
£-...,.~ l ,..., 

-'~--..:.;~_·-:;:-
.-

truck and olher DH- 196 6- ·' 3 , 

end rests on 1he Dfi-!97 , ,.. 3 
;: .... ~ ...-:1 n:: 

g ·oc:n_d. BM ·el 01-•. 19S f'' ,.. :· • 

•J.Il\1 s11de do•-'/Tl DH- 199 1(1' • ~· 

2 .:,:.. tdft'' 

• ~; 7 I (•· 

sk;d by force of DH-~OO ::>· , ~ 
:1 t:.:- 1'7.{•1 

··:~·-~ 
grav1ty. ---- r ,, " 

-DRUM LIFTING HOOKS 
STEEL DRUM UFT!i'\G HOOI-\ 

FOB SV 

This Dru:n l1fllnc; Hoo;.. c<.>n " ~ ~ 

sists of. 7. 16" (i,, .. :,;~. 5-_:~t"! ~-· '-.....~_·,_ 
rods ~-hlch a~~t ".n .. ~r:-";1 tc . 7. · "" 
mat:eac-le !ron noo..s W dded · / ~ 1 ~ ·-. 

lifting nng is 3' •n d:a:-r.Mer. · f.· .. ; 
Hook is di'Sigr.ed for W.:tng .• . . .,!_- j 
sted drum~ C.,r. IX' U>oCO lor .. , ·:·-· ··.? 

barrels. Ccpacity, 1000 ·1~ . . ~'-::' · ~- · 

We1ght. 5 1~. · · -~,.:.,-.. -t;c.' ~ 

MODEL Dti·165 (Sr~l).~:. :~t$16.SD 
Ai*BRbNZf DRUM LIFTING Aodk 

Ths non-sparking hook ha·s· ·the sar:<..: cu•·: 

struct~en ie4ture> as-above except cr,:,re ""'' 

is r.'13Gc of bra.<oS or bronze and bas a /50 ~h,; 

Ci'p3CI)'. V,/~!'!t 3 lbs. ·' ' 

MODEL DH·166 (Bro~zt>l. ... $40.70 

VERTICAL DRUM Lh·TEH 

1000 LB. 
C.·WACITY 

l </,.; 

--·- 1::1 

Just hook to yOur crane. Positive grip i·0ld" d:wn 

that are open or clos€d. Hc3VI,'·CUlY for-J 

chain. Bright red enamel fmish. 

MODEL 
DH-169 $116.35 

\\leir:Lr, 
21 :h 

TURNKEY MATERIAL HANDLING ING., 36 Letchworth St., Buffalo, N.Y. 14213 (716) 83S015':i 

iEf] 
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Manitowoc Crane 140 ton 
P & H Crane 90 ton 

Zia Rate x G & A 13% d:;; 61 7, ~4.30 
'j ' ~~:~~ £ i~ 

Lorain Crane _, , . .0,'~)'(~:~~.? !/ 
0 

j _}/ ~---L_o_r_a_i_n_c_r_a_n_e ______ ton :=~ '( n ~~I \ -~ Jl_,(. )/~·-i/ 
30329 Fork Lift 20 -ton ____ . ,r£-~"~Js__~- v17.80 
30388 Fork Lift 10 ton t!J:)v.. - · ~ 14.10 
30298 Fork Lift 7~ ton 14.40 
30145 Fork Lift 6 ton 12.35 
30331 Fork Lift 2 ton 5.25 

30384 
30334 
30315 
30149 
30220 
30360 
30386 
30279 
30247 

30349 
30299 
30223 
30261 

~ 
73030-! 

30332 

30324 
30288 

3CGJ8 
30316 
30202 
32449 
30076 

30308 

30301 
30 3-o{ 
30153 
30087 
30017 
30094 
30317 
30318 

30320 
30339 

30344 
30341 

IHC Loader 2~ yd. 
Fiat Loader 3 yd. 
Yale Loader 3 yd. 
Michigan Loader 3~ yd. 
Michigan Loader 3 yd. 

\ i.,? '""" ' J 
\ 

Liebherr Backhoe 7/8 yd. 36" wide x 27' deep 
John Deere Backhoe or Crawler Dozer~ 
Case Backhoe
IHC Backhoe -

IHC Track Dozer 25 w/ripper 
IHC Track Dozer 25 w/ripper 
Cat Track Dozer 46A w/ripper 
Michigan Dozer 280 Rubber Tired 

Terex Scraper 
Fiat Scraper 

14 yd. 
15 yd. 

John Deere Blade ' 
Champion Blade / 

'"'~ 

: j Jo.,, ' 

Buck Eye Ditcher 24" wide 5'9" deep 
Ditch Witch Ditcher 8" or 12" 6' deep 
Davis Ditcher 4" to 12" 4' deep 
Air Auger 1',2' or 3' diameter 
Chip Spreader - -, -~- _ 

,; Barber Green Lay down machine--

Ray Go- Vibratory Roller 
Ray Go- Vibratory Sheep foot 
Ingram- Pneumatic 
Bros- Pneumatic 
Pull type Sheep foot roller 
Ingram Steel wheel 
Bob Cats \ yd. 
Bob Cats \ yd. 

Bombadier rubber track dozer 
Bombadier rubber track dozer 

Vac All 
Bros 

Broom 
Broom 

j, I 

17.45 
15.95 
14.85 
24.85 
22.75 
33.40 

7.65 
4.40 
9.50 

30.35 
25.00 
30.10 
30.10 

35.00 
46.75 

15.05 
14.10 

1. 55 
9.70 

11. OS 
2.45 

21.15 

17.10 

18.25 
12.45 
6.60 
4.65 
1.45 
4.20 
4.85 
4.85 

9.35 
9.35 

33.45 
6.40 

--. ----------- ------ --------------=-------- -- ------
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How to Use This Manual 

This Manual is intended to be used as a reference by line managers, supervisors, 

and personnel responsible for the safety of hoisting, rigging, and other mate

rial-handling activities in which mechanical assistance is required. Compliance 

with this Manual will be considered to be in compliance with applicable codes, 

standards, and regulations. 

Revisions will be issucj as the occasion warrants. The Manual is issued on a 

controlled distribution and all revisions will be distributed to Manual holders. 

Section 1.0 contains definitions and terminology arranged aiphabetically for 

easy reference. The subject of personnel qualifications is covered in Section 

2.0. Sections 3.0 and 4.0 give the general requirements for lifting equipment 

and common below-the-hook devices. 

The required operating practices may be followed for each specific type of 

lifting equipment and each type of below-the-hook device by reading the 

appropriate subsections of Section 5.0. For example, if the lifting equipment 

to be used is an overhead crane, Subsection 5.2 will delineate the general 

requirements for use of the crane and the specific requirements for Ordinary 
I 

Lifts, High-Consequence Lifts, or Special High-Consequence Lifts (see Section 

1. 0 for definitions).· Then, if the below-the-hook devices are wire-rope slings, 

Subsection 5.6 is to be used to determine the sling requirements, in the 

appropriate lift category. 

Section 6.0 contains load tables, loading charts, weights of materials, and 

other information intended to help assure that the load is properly rigged and 

handled. 

The inspection, test, maintenance, and storage requirements for each item in 

each lift category are contained in Seeton 7.0. 

iii 



Section 8.0 contains other safety considerations. Section 9.0 lists the 

references upon which this Manual is based. 
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INTRODUCTION 

Handling materials with any kind of overhead crane is 
an important job. Your life and ~hose of many people, 
Zia employees and others, may depend on how well you 
work, and how carefully you follow safety and good 
crane-operating practice. Efficiency, cost-effective
ness and on-time achievement all depend on how well you 
handle your crane. Each kind of job has its special 
problems. You have to understand the basic principles 
behind the equipment you use. Each lift is, in effect, 
an engineering problem you must solve. 

This manual, the larger Zia Hoisting and Rigging 
Manual, the CICB Student Manual, and many other safety 
manuals used in the industry, are designed to help you 
use basic rigging equipment correctly to do the job 
right. Any manual of this kind, though, only works if 
you read it, learn the ideas it contains, and practice 
using them in your work. Many tables in this manual, 
and tables like your crane's load chart, are designed 
for you to look up the information you need. Don't try 
to memorize the chart; instead, learn how to use it, so 
you can get the information you need about safe limits. 
Learn how to attach slings and hitches, then check back 
with the book when you do one. Make the principle that 
your always inspect ropes a part of your life, then 
refer to illustrations in the text to be sure you know 
how the rope should look. 

Above all, don't expect this or any other manual to do 
your job for you. The information here will help you 
do a better and safer job, but only if you use it 
correctly and consistently. 
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I' 

APPENDIX M-3 
HAZARDOUS WASTES DISPOSED AT TA-54, AREA L, IN DISPOSAL SHAFTS 



S!IAr"T NUI·!!Jf":R: .1? 

Ins AI ~MnS N~TIONAL LABORATORY 

HAZARDOUS CHFMirAL WASTES DISrOSED 

iH TA "d , r.):i[:A I H! V TSP !Y>I)L Sllr)ETS 

H 8:o:oo63L TRANSFORMER OIL ON ZORBAL & VERMICULITE H· Cll!lr: 0(, vm"' '11356? 113 t-IGT" 

r;ROSS VOl T:-IIS :>HArT, , I t .l~i62 1·11 

SHAFT NUMBFR: 20 

H 830016N 

~~ fl:30020L 

fl 0300?1L 

:~ 8:.Ho221. 

H 0300271 

H fl3005?N 

H 830066N 

II fl301'nil. 

H 03019hl 

H rno::.'t 1L 

f:fiROMIC ACID BURIED IN 15 GAL DRUM 

r~LUI1HHJM CIHOPJl)[ HI DRUM t.17 f'LUS BE 

INORGANTCS IN DRUM t10 

INORGANlC8 TN DRUM ~I? 

PFRCHLORJC ACID 

lNORGANTrS DI3POSr::D OF IN 0'4N ORUM 

10 GAL OF FUME LITII{lRI~F <PBO > 

OIL ON VERM£CULITE 

CUTTING OIL. ON VFRMICULITE 

O[L ABSORBED ON VERMTCUl.ITE 

GROSS-VOL THIS SHAFT= 2, 388b0 M:3 

~>HAF. T NLH1 T:l!oR : 21 

H 8:0:0091N 

H !JJ0~05N 
H 830281N 

ll 810t27N 

H 840306N 

H fl40:l~i~~N 

H 840409N 

11 810411N 

H 040454N 

H f!40455N 

CflRRODfD CL2 AND HF CYLINDfRS·VENTFD 
!"'"~ CYCUNDf::R llf:.NTr:Tl PI.IT IN :·;:~ArT 

8 CYL JNOFRS FROM C AREA 10 CYL. SHAFT 
[MPTY CYI.INnU~S TO !·li~Ar' I 

EMPTY GM; MIXING CYLINDER 
EMPTY G:l::; CYI T.NDERS 

EMPTY CYUNDE:RS 

f:MP TY f:YI Hm:· RS 

EMPTY r.AS CYI TNiltRS 

FMPTY Grl':> rYI fNTlERS 

GRO~;s .I,IGT TIHS ::;:lAFT · l>f.l. o:·.~n? kG 

H·CODF: 00 

11 -co or: : o o 
H-CODl: 00 

H ·COD[: 00 

H-CODE: 03 

H cno::::: oo 
H·CODf: 00 

11 ·COn:::: o:, 
H- CllPE: 06 

H ·coor::: otJ 

VOL= .567812f-01 M3 

VOl." . 1 13362 MJ 

VOL= .113562 M3 

vm.~ .113562 H3 

VOL' , 378541E· 02 H3 

VOL' ,4542~0 M3 

VOL= .378541E-01 H3 

VOL• ,4163?5 M3 

VOL= .454250 M3 

VOl .6245?3 M3 

WGT= 

~GT= 

WGT= 

WGT~ 

WGT~ 

WGT= 

WGT~ 

WGT= 

WGT= 

WGT= 

GRm;s-WGT Tf!JS SHAfT= 1476.6~'1 KG 

H- CODE: 08 

~~ ·COD[: 03 

HCODE: 08 

II ·COD:::: l)f:l 

H··-CODE: 08 

H·CODC: 08 

H-CODE : 08 

H COl)[: Of! 

fi-CODE: 08 

11 -cnl)r-:: on 

VOL= 

VOL-' 

Vfll= 

VDI -

VOl.= 
Vfll.= 

VIJLc

VOL c 

VOL,. 

VOL.., 

.7570D:3E-01 H3 

.l41~i81t:·01 M3 

.200000 M3 

.141584[ ·01 H3 

.100000E-01 H3 

. 566:13t.,[ ·0 I H3 

, 141584 M3 

, 48 1331,[ ·0 1 M3 

.B4950":;E-01 M3 

.?06138 M3 

WGT= 
WGT= 

WGT= 

WGT' 

WGT= 

WGT= 

WGT= 

WGT= 

WGT= 
WGT~ 

68.0389 KC:: 

36.2874 KG 

7?.3788 KG 

79.3788 KG 

86. 1B27 KG 

.907186 KG 

153.577 KG 

37.8297 KG 

2<.'6, 7?6 KG 

249.476 KG 

226. 7?6 KG 

90.7186 KG 

? . 071 :Jt., KG 

136.078 KG 

tn.l437 KG 

9.07186 KG 

Hl.t437 KG 

45,3593 KG 

11, 33n1 KG 

22.6796 Kf. 

?0. 71 n:.. KG 

D· DATF:: 

D· DATE: 

D DATE: 

D· DflTE: 

D ·DATE: 

D·DATE: 
I> ·DATE: 

D-·DATE: 
D··DATI:::: 

D· DATE: 

D ·DATE: 

D-DAT[: 
D ·DATE: 

D-DATE: 
J) -DATE: 

D·DATE: 
D -DATE: 

D· DATE: 
D ·DATE: 

D-DATr: 
D-DATE: 

PAGF 

B303?~ 

830223 

830223 

830223 

830;:>23 

830203 

830324 

830324 

830?29 

B30S'<~9 

830??9 

830525 

830?<.19 

831215 

841l·l24 

840703 

840006 

840924 

840?26 

841120 

841120 



H !15fi0~1N 

:1 :no 1 ,'>H·' 

~I fl5fi16~'·N 

If W"ifl;>1 41 

fl 8:50215N 

r;r,•; r:YI r~'TlFR~• TH<l1 fl(l!_lf Br r·~-' vnn r:·o 

:: ~lf'TY Iff: I T 1111 f'YL I IJllrfi •; 

FMf'TY l<r'YI'' lfW CYI INl\FR!:I 

:.i'lf'TY FUHIIiHJ[ f.'Yf:t.rnn::R:·; 

H(lTH.j;' ITS 

GRfJ~\~~ ·''HI TifT,._, ~;;:t(): r-. :, . 1 ?0''.1 i'n 

~)HAFT NIIMF:IR: 2? 

II 8:':00091 

:f :lllllllfll 

H 8300111. 

If :nnot_ :•1 
fl rnOOL'.I 

H fl:\OOI·IL 

11 r-non171 

II fi:IOO!nl 

1: r431Hl1'?L 

II DJOO~':JN 

II r.3()02-'1N 

11 rnno:1:J1 
H C300"7,'?1 

IWCANTCf'. II'-' N'llM t':O 

nrH;AN u: r;nl !II' NT I,_Jl Ill !fr.Pf1'1r:n::: llr~r;r 

nRCANJC CHFMJCAI ~ 

llPCANJc:; 

flF!CANICS Pr~IJM :JIJ4 

nr>r;ANIC> TN lJRIII1 t•15 

llPI~ANJrc; n 1 DIWM ~'\f. 

fl:lf'.ANTr'·; JN T)PIIM 147 

llRCANrrs IN DRUM t~? 

f)ITltNf; fill flN "U~I'ITIIII TTl" 

f'()JNT TfiJNNFR TN !,.'1: F!MJCULITF 

flf/f:()/'.l{['S nr/IIM t48 

IWI:ANH'!:; !WI_IM tlf<;• 

I W> AI (l~',fl'~ rl(ll lfll'-'(ll I (1B(IPAT(II'Y 

: 1 () / ,:) n JH 11 1 ~:; r : ~ ~·· r,t t.r r :) 1 '·U• ~~ 1 ~-· :~ o I I; r n ~ ~: :t• 
rYT Tf• .. 54 APFA I 

H r:onr: on 
11 um:· : nu 
H-TnDF: nn 

ll·Ton: .. : nn 
H-·COPF: 00 

1 N llT'>r'O~:r11 !>HMT!~ 

VOl. .11~267 M3 

!.'fll ·· . r.;noo n tw o;-> NJ 

L'nL~ • 1 ·~e;:· 1m · n _I M:' 

'!Ill . :tq?!"dl'i[':-·lll M3 

vnr. . •l 1 f, :w~• M' 

I·ICTc-= 

I_.Jt; J""' 

MGT"· 

,,_rr:T"' 

~,1(-;T= 

cRw;•' .. ,,1r:r 1111. ~:; Sllfli.'T'·' :JC)Q, :~;'•1 FG 

fl ·CODE: !l 1 

:1 ·rnn:·: o t 
H -CODF: 01 
: 1 -cnn:: : o 1 

H·- c~mE : o 1 

11 ronr::: o 1 

f: r:oDE: nt 

11 cnn: : n 1 

., -conF: o 1 
II TOI>I.: f)(, 

H r:onr o 1 

:1 ·Ull•:-::: Ill 

fl·-t::DDF: n·1 

vnL ,
t.nn ·· 
Vfll ~ 

1)()1 -c 

\.-'fll.= 

VOl -

vn1" 
!Jnl c·· 

vn1 "' 
l!fll 

!lfll " 

!Jill ... 

.113562 M3 

. t 135t~;·, M3 

,113562 M3 

. I lJ5~2 MJ 

. 1 l ::~:-;62 M3 

. l I 3"';:,~~ M3 

, 1.1 :'.56? M3 

, l I -~~;:,;• 113 

. 1 ._, :~~)6? 113 

. :1·to:,n? MJ 

. 6;:_~1'!59~~ M3 

.?OD1?8 MJ 

.?00198 M3 

WCT~ 

N~T= 

WGT= 
~cr~ 

WGT= 
YGT~ 

WGT= 

MGT= 

WGT~ 

4~1= 

WGT~ 

YGT~ 

fl D31l0i>ll~' 

~I 8301J61N 

r::lfMlCAI ~; ll r:;rry;r· n o:-· IN 01m CfiNTMNU/ II f'fJil:.: 0 .1. 

!)flf 

l)J)I 

\_1("11 

• ;·~;·.>? l ;~~:; M3 

MGT= 

'·Jr:r-= 
~JGT=-

IINFTACT f1RCANIC~: IHI~'JFJ) TN Ql..lN Cf1NTATNF"R 1·1 COP!: 01 3.100(10 M:·'. 

r,pn•;s !HJI Til ro:; :;: lr'l:~-1 1. ·nonr, rn 

SHAfT NUMf:fR : 23 

H 8:7,1J!l86L 

H :nOOB/L 

H f17,008f11 

:1 fn!lOn'll. 

OIL ON VfRMICULITF 

fill ON !)[f!iHf:IILITF 

~1(1CIJliM PI.IMP OIL ON 11FRMICULI1T 

OU. AW'!Of'T<f"l) ON ~J:PMit:tll TIC 

r;:w·;:·; t._lr;T J:IT'I ··;11r~n :·_w87 . ·n t<G 

fl· CODE : ll (, 

ll ·Lfll)[ : fJ (, 

H COJ\F : ll6 

II ·f'lll):.: o:, 

VOL" 

VIJL -, 

\Jill ~ 

Vlll -

. n:>:?79t M:3 

, D-1~'7? I MJ 

, <'Ofll ~'B M3 

• t t.Y;:,;·• l'n 

WGT= 
WGT~ 

WGT~ 

~GT~ 

~5.3~i<?3 t<r; 

l-L607f! KG 

4. 33~i'l3 Kr; 

r. o:··. o~';n KG 

1!:11,437KI~ 

104,326 KG 

70.710~ KG 

83.9147 KG 

T"1.J108 t<r; 

61.6006 KG 

r11 .t7;~;~ KC 

~?. 6273 I<G 

nr. tdb7 KG 

99.7'?(l:'i KG 

;•r??,T?.I I<C 

63:-<,0:7,6 KC 

1. ;·~ 2 . ? ;·) 'l KG 

103,419 KG 

03.9117 KG 

1~0~.11 KG 

725.755 KC 

:·~(>2.n/1 KG 

136.078 KG 

7?.3788 KG 

D DAT~: 
D ·DATE: 

D-DATF: 
D DATE: 

D· DATE: 

D· OATE: 
D DATE: 
D DATE: 
D ·DATE: 

D DATC: 
D DATE: 

I) DATC: 

D ·DATr: 

D DATC: 
D DATE: 

D· DATF: 
D-DATE: 

D· DATF: 

0 DATE: 

D· DATF": 

D· DAH': 

D-DATL:: 

D· Dll rF .. : 

D ·DAH:.: 

PAGE ;~ 

850~1~ 

[J507~5 

850725 

850013 

850805 

fl302?3 

8~0~~3 

830?23 

830~23 

e~·r,o;='i.':?. 

830223 

830223 

030223 

830223 

830~23 

830223 

830 125 

87.0~?5 

830 H5 

R;-':0324 

8:311525 

830525 

83052~ 

0~~0525 

• 



H rno fl?fll 

fl rno14oil 

11 :no;·,r.nl 

fl 8102(81 

:r o3n:->Tlr 

H 8302741 

ll fl~HJ;->7<;N 

fl 83027AI 

II Q:lO?fl(,i'J 

fl 8400301 

:1 fl10flJIN 

fl r!4003;"1 

ru:r;,)J nn ,·;:? ,:,Nr o 
r:tJTTINC n11 ON IJFRMICIJI rn· 
l.rJI., r>r:r' fJ u rnR (\Pf':f-i L 

r:IITTH!r: (Hi ON UFF~~llf.:UI JlT 

I nt.J PC!f f)TJ ON 1_.•: :'IHf'IJI nr· 
niL ANn H::'fl AB\::nRFif .. JJ ON VrTI1HJII J IT 

TlTPTY f)li rrJ Oll. ~II:·,;:T 

nrr:sr:r n11 r nTr m• vnm:rcu1 rn· 
I rr::n t.Wlf;IIT nu. TO flTI r;:l1iiT 

(lJI. fW \ 11: RMH:I.JI T'IT 

r•cn r ru::::: n rt rw 1.1:-:rnHr:"' ll r: 
IJ":Fn CI.HTHIG nn P~ 1 VFimTCIII 111· 

r;Rns'~ 'Jnt T:rrs ~·;:ff"}fl·-: I'), 'lid I MJ 

SHAI-·T Nllm:f R: ?4 

H 830?591. 

II fl30;:>t,OI. 

fl 8302f.tt. 

:r 3:1n~'621 

fl 83026;':1 

:1 n:-~o?:,1L 

fl H302f.~il. 

II f!'IO ;:•r,61. 

fl n3026'71 

II 330<'WlN 

H 8400331. 

:t 3400:~41 

H 840fL~~iL 

11 !Hfl0.161'1 

fl 8400371 

:1 B'IOO ·mL 

fl n400VIL 

:r n•IH040L 

flRf.ANJC~:; IN DPIIM ·~·J 

fill. llNl) l<ifHJr;[J.I! .. fli·l l):·i'HTCIH IT: 

Tf..'If:fll OROI'TfiANF. nN Vf-RMTCULJTf 

r>:· ··;nJ 

FTHYLTNF r:t YCOI ON VFR~HCUL.JTF 

~>Tf)lll)r)f! t> ~·;r JL IJ!:.~IT ON ' 1:: f) ~H r:UI [ I: .. 

Of~GAN:rr:!·: Jf\1 !HWM 8!! 

n:lr;I)N U:'J [ N T)P 1111 tB~' 

ORGANICS IN DRI-111 •;•n 

~ ·ETHYL. 1 HEXANOL 

PMNT TIITNNER Alf'~Of·'J:r IJ ON VflaiTCUI TTF 

;·• PflfJP1iNrH AHSORB:::fl llN l}f·JIMTf;IH rrr: 

OPGANIC~ 11'1 DRUM 92 

··am :c ACT (lN f lil):;:rl P rV:I': D l N 111: ~ IH f:l JL I I[' 

ORGANJn: TN DRIJI1 r.''': 

n:lf;ANlc'·; IN OfHIM 94 

Pt> fNT THTN~'FR ON un'MTCI.ILTTI-. 

ra .vent r.1 :r: .r• r· n flN ''' :•rHCIJL r 1 r: 

LOS AI AMO~ NAllONhl LARORATOPY 
W!!IWTHJIJ') C:lr·:rHftil '·I~V;Jr~:; DT~>POt>EJl 

{\1 TA-r.i4, APFf.l I , H' DJ<'";pn<;(.ll nf!AFTS 

11 crmr:: O(, 

H r:nnr 06 

I I ·Cfll):· fJ(, 

H· CrWE' ()(, 

lf -(OT):· : n:.) 
I· I· r:flJ)[: 0 (:, 

11 -r:oo:· : Oi· 

H· cnnr : 06 

:r Cfll):·: IJ(, 

fl-- CODE: ()(, 

:t ·COn:· : 0(, 

fl CflJJf' : () (, 

VOL .37n~41E ·01 MJ 
Vfll ~ .4~4250 MJ 
VOl ?.?1'1/7 113 

1)111 ~ ,4";~250 113 

VOL~ 1 ,fl/J?O M1 

vnt~ .b2~593 MJ 
1)1)1 .... . I W;>:'P/ If': ·0 1. 113 

~'01 ·~ ~'i. r..o no 0 MJ 
l!fJI· ,IIJ()OOIJr::nJt-13 

vn1 ~ .2on19B MJ 
VOl .812701 MJ 

VOl~ .4~~250 M3 

W~T~ 

WGT~ 

WGT= 

WGT~ 

WGT~ 

WGT~ 

WGT~ 

WGT~ 

WGT

WGT• 

wcr~ 

WGT• 

CRn~;::; '··.lr:T llli~:> ~3Hri[T '1 :"jfl4. I J KG 

1:· CODE: 01 

11 -r:m)r· : n iJ 

H COilf : 01 

:1 rnl):::: n1 
H- cnnr: o 1 

H rno::: nt 
II· r::nDE: IJJ 

:I I 0/JI: : () I 

fl· COllE: 01 

11 -r:rJl>r : o o 

H ·COil[: 0 J. 

: r con: : n' 
fl· f~ODE: 0 J 

11 r:on::: : n t 
fl· f:ODE: o·.1 

11 r:nnr : n 1 

H· COJlF:: fll 

11 -coo::: n1. 

VOl •· 
IIIII 

l}f)l 

1)01 

VOL=· 
\)I )I 

Ufll • 

Llf Jl 

l_.'fll --

1)01 ., 

V(11.cc 

1)01"' 

VOL•"' 

1)01 " 

vn1 =

"01. , .. 

\!PI 

l!f II 

.?08198 MJ 

.8127?1 MJ 

.?OD19D M3 

.t,~1~?3 M3 

.208190 M3 

. rn;·•7? 1 MJ 

,;_:•nn19B MJ 

. :-'OfiOOn M.'. 

.21lD1'7C M3 
, I(J;>:JT1 M:l 

, 41 t,39~i M3 
, 1 J (.,3?~) H3 

.20Ct98 M:3 

• 3~· 1. 7 (,() 113 

.201'!198 M3 

, ;:>Ofll?fl Hl 

. 41 (_,;39~ M:?; 

. 1 J~> '13r) 1'13 

WCT="' 

'··IGT,-,· 

l•lf.:r..,. 

I.JG r~ 

~!GT= 

l~r:r--= 

WCT.,., 

t·H; I"' 

wr;r, 
l~GT~ 

I·'I~T"' 

·~~~' ' 
I·!GT~' 

l·lf; I= 

~n:T= 

1.11.: T ., 

l•lf.:Tc-: 

t,JGT-= 

•lfl, 8:?3'1 KG 

453.~j97 KG 

I J.'JO. 7r) KG 

27?.156 KG 

1 o nn . :. ·.1 1< r; 
36?.878 KG 
:~;·>, 6 :??t, KG 

HJ14.39 KG 
r~. ;_:_~67~'6 t<G 

'136.07!3 KG 
·1:'.3.~)')7 J(r; 

272.156 KG 

19?.777 KG 

511.317 KG 

70.'7186 KG 

1~3.5?7 KG 

90.7186 KG 

514.~17 kc 
217.'7?!"; KG 

;:'04. 117 KC 

222.261 t(f,; 

102, !"d7 Kr: 

tOt .437 KC 

1flt , 4:·17 I<G 

181.437 Kf. 

1 ~·;n, 7!"ifJ KC 

204.117 KG 

2;!6.7?6 kG 

272.15~ KG 

68.0309 KG 

1) 01HL: 

D· DATE: 
I) -DATI::: 

D· DAT[: 

D DATf: 

D· D~TE: 

D DAlE: 

D· D~TF: 

D DAlr: 
D· DATE: 
I)-DAlE: 

D· DATE: 

D· DATF: 
D DATE: 
D .. DATE: 

D-DATE: 

D· DATE: 

0 DATE: 

D· DATE: 
D ·DATE: 

D· DATF: 
0-DATE: 

D-DATE: 
0-DAlC: 

P-DATE: 
0-DATE: 

D· DATE: 

D-DATE: 

D· D~Tt: 
D .. DATE: 

PAGF 3 

030525 

C305?6 

831216 

83t?IA 

831 ;> 16 

8.':1 ;~16 

831216 

831216 

!JJI216 

8402?3 

84();>;?3 

840?;.:.'3 

B31?16 

011~16 

831216 

831 ; .. !16 

8:':1 216 

831 ;:!16 

8:':1 ;:.'16 

831.~16 

831216 

831)?;.>.9 

840?23 

840223 

840223 

840223 

840223 

840~23 

840223 

8·10~'23 

' 



II :J 11•1•111 

H 1~401!4?1 

II n41ill 'I II 

fl fl40044l 

:1 n 1011 ~"" 

fl 8400461 

II r'l'l fill<!"' I 

fl n400'?:";I 

II rt·IOO?t.l 

fl n400';>?I 

II i111Jil?fll .. 

H P4009ql 

I I ::!·If) Inn I 

II R401(l11. 

11 n11n1 o;'l 

H P4fl11131 

II (3 •10 11141 

H n4o 1 o<c;t_ 

li rHOIIlf,f. 

fl 84011.~';1 

IIP4011bL 

H !140117l 

11 fl ·11111 rn 

fill'.; •.~I 111 ''Ill IWtJJ tiN 11 : Rl'lll'l.ll r r: 

I, 1 1 H'H'fif(liHlElllr'tNr ON VF~'MlCI.IfJH 

ilf~Lr'\Nlf ~·; I r~ T>:'IIM Q~.'; 

fiR r.AN I C'~ f ~· J'W liM <.>f, 

f'lRt:;r\Ntc·.: IN lll)fli1 Q'7 

llf>'r.ANrr:·: JN DPtiM S'l: 

lfPf.:AN II •; TN IHWM <;>n 

rw:r~ANTC'; JN DfWM 111 

IIPr,~')N IT~; I rJ OR lid I 1. 11 

f'lF'I~AN IT': TN DI~IJM 1 {1S' ( HFNlf Nl ) 

nrn;Mnc~: '·~'~ nr~lli'i 108 

llF'Gr;NfT'"; Jf\> DR tiM 1. 0'7 

nPGrH·IIT~:, li'' TiRIIM 1 n:, 
IWGANI ~-~~ H' PPI.IM 1. ()"; 

IJI''I~ANTCS IN l>RIIi'! 1114 

CWCANITS TN Nnll'l 1 o:r, 

nr•r;At,I[C; IH I>PIIi1 1(12 

OPCANTCf: TN DR tiM 1 fl I 

rmr:f)Ntr~: lN PRIIM lOll 

I 01.1 I F'VFI Pf'lt f1TI ON VF'RMJ CUI JTE 

l){)f;IJUM 1''11~11'' Oll.. f)~t I.'UH-ITCIII.J I[ 

TU:ACil RFC(Jf OJL ON \IERMJClll Ill 

f.tPGM'tC Mil> flt:l. flN ll::f?i1lr:III..Ttf" 

GPns~·:- VOl THE: Sllr'\1' foe ?0.'7'169 M:!· 

SliM T Nllt1ftE r1 : 25 

H R:~oOl41 

H rnno~::'il. 

H 8l003AI 

If rnoo:.PN 

H fl3007'?1 

:f :notn'~' 

H 810111":1. 

INflRGANJC JN DRUM t?D 
tNORGM,IIC~ IN DRIJI1 •21 

JN11RCA~IJC~: IN DRIIM t?2 
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AT T/4-"i'', ARFf.\ I , H' Jli~~r'n~~f.ll SHAFTS 

II r;t)n:· li.'> 

H r:onr n 1 

II l~f)T): n I 

II· CODE: 0.1 

II ·I.Ohf fl I 

1: CODE: (II 

II TI)I.J:.: Ill 

fl CODE: n I 

1 1 conr : o 1 

H cnor: n·1 

II CODf': 01. 

H· CODF : 0 .1 

II ·t:Ol>f' ()I 

II· I~ ODE : I) ·.1 

11- r:rm1. : 111. 

II CODE: 11·1 

If rnor·:: n 1 

I I CODE : 0 .1 

II .f;t)f)l: : Ill 

H- COilf : ()f. 

II LOO: IJ(J 

fl- cnnr : or, 
II ·f.fll):':: 11{1 

l)llf ·-

• . .It'll , ... 

1)1)1 -

\1111 

''fll 

vn1 

I.JI)f 

\)('11 ~ 

\!ill ... 

1)1)1 ·

!Jr)l -· 

Vfll 

VOl 

VIII 

VIii 

\){11 = 
llf)l -· 

VOl = 
IIIli -, 

vnt.~ 

l)f)l ' 

\ 1111 ,. 

1!1)1 -

;·•. ;><)n 17 M.'l 

1 .ll~ll'?<' IU 

. ;>nn1 ')n M:l 

,?Of~l~·'U MJ 

.~nn1~n MJ 

.2fl819R M3 

.2f)~:~l?("l i1J 

,2(1£:198 M:'": 

. l I l"if,;> M:'l 

. ·J ·J ;'7,!';62 M.~ 

, ;>tJnt ?n i-13 

,;:>OI11'?fl M:·r, 

. ;·•oa 1 '>n n:s 
, ~~(I r: 1 90 M:·~ 

,;!flflt?~l M:l 

.?nDt9R Ml 

.?0::11?0 MJ 

,;=·nnt'i'n M3 

, I .1 .. \~)(,;·• Ml 

? . ';"14'7'7 M3 

, 3'10Ml7 11:.1 

1, 01!()C.'9 M,'. 

:.1 , !, 'i I ()::'; M 3 

'·Jt: r -· 
I•.ICT·~ 

'·If: I ... 

[,I(.:T•~ 

I . .Jf;l·.o: 

WGT•" 

I.Jf; I"' 

!·'LT" 

1.11~ I"" 

'·'CT•~ 

I,JG J "" 

I.JCT" 

'¥:r-· 
I•!GT= 

Ht:: I"" 

l,tr:r .... 

\•II; J'·co 

I•!CT"'• 

t~r.:rco• 

WCT= 

,~r; r ... 
I·'Cl"" 

'·.IG !'•·• 

I~R 1)<:~: ·WCl TH J ~; SI·1(4Fl ~ 15!·:.01:,8 KG 

H-·CODE: 0 0 

If ·COJl! : no 
H-COJH : no 
ll ·Loor no 

H·-COllf': 04 

11 r:nnr : no 
H-CODI : Ill 

Viti .... 

l)fll ~ 

VDI ~ 

\)Of . 

!Jill. 

l.lf)l, 

Vnl ~ 

. 2081 ~'B M:3 

, l I:\!.'.)(>;:> M3 

.11?.56? M3 

. I I :1~;:,;·, M3 

,tr:9271F 01 M3 

.~'001~·':J MJ 

.?Ofl19B M3 

WGl= 

WGT= 

~cr~ 

WGT= 
~cr~ 

t.,lr;T~· 

!<I CT..., 

;>;,,, 7. •:''? I< r; 
(_:'fl?.t<?4 J<G 

?n •J. 1. 1 7 Kr: 

204.117 Kf.: 

1?1),50? Kr, 

204,117 KG 

;-~;-~{J. ??b t<G 

1711,0<?7 KG 

'J0,7186 J(t; 

'?II. 71 flh KG 

1!1.1. ,43~' I<G 

1 tll, 4?:'7 Kl~ 

1~11 .<'l.\7 I<C 

'ICJ .4:.1'/ KG 

1.0!.4.~7 KG 

·.t5n.7~:;~1 Kr; 

170.0'.:''7 l(r; 

·191 , 43'7 Kl~ 

I I ;3, 3?rt Kt; 
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I NOPr;,HHC') IN fll!lll-1 L\1 

J ~111PCr'-lf•'lf"!: JN OWN l"t>RHIN!1 

fflfiPGr'INll ~: IN OI?IIM II• \•) 
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11 cnvr:: nn 
11 r:rmr: , o o 
11 1::no: : 1111 

H·-CPDf: n ·.1 

: 1 -r:on: : n ;_, 

fl COPF; Oil 

:1 -r:nv: 1.10 

H COPF: Oil 

:1 cnv: on 
H COJlF (Ill 

11 coo: : no 
H CIJJIF: I)'? 

I 1--CIIO::: 1.1? 
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FNHONP 7· '7? 

I T:()l) r:.lllf)'·; 

11 -r;ul)::: o:·· 

H--r:nnr:::: O? 

II I • 11\: (llr 

l!(IJ 

''IJI __ · .. 

\_1111 --

1101."'"' 

l)l"ll ,. 

l)ril ' 

''rll 

1)111 ~-

unt~ 

~!1")1 ~ 

IJUI ·~ 

1)111 " 

vn1 ·-
I,) I .II '" 
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,;·•on1?n N:l 

I J I :.?;~,f,;? M3 

, :)nn 1 ?n M:·:; 

. 2?t,~-;:':~::; N·-~ 
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M-4 
GUIDELINES FOR CONSTRUCTION AND 

USE OF SOLID WASTE DISPOSAL FACILITIES AT AREA G, TA-54 

Note: Guidelines are also applicable to Area L facilities. 
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T. K. Keenan, H-7, MS 518 
J. Steger, LS-6, MS 495 
M. A. Rogers, LS-6 MS 495 
w. R. Hansen, H-8, MS 490 
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These recommended practices for the location, construc

tion, and operation of the LASL lA-54, Area G waste disposal/ 

storage site have been prepared to document procedures that 

will minimize and control releases from the site, and to pro

vide a continuing documentation of site control. The overall 

responsibility for ensuring compliance with these guidelines 

rests with the H-7 Solid Waste Disposal Section Leader. 

Other LASL groups, as required, will be called on to provide 

special assistance in providing necessary information. 

Deviations from these criteria in specific instances 

will be necessary, and will be allowed when justified and 

properly documented. Approval for such deviations will be 

obtained from the Waste Management (H-7} and Environmental 

Surveillance (H-8) Group leaders. Additional approval from 

the LASL Waste Management Operations Advisory Committee may 

also be required if requested by either Group Leader. 

In all instances the LASL criteria and operations will 

be consistent with established DOE Burial Site Criteria 

(Appendix A). 

II. RESPONSIBILITY AND DOCUMENTATION 

A. Documentation of site suitability studies, current maps 

and engineering drawings, copies of site and individual 

pit/shaft inspections, and other related information 

~ill be maintained in the files by Group H-7. 
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B. The Area G Site Engineer is responsible for notifying 

the H-8 office, in writing, of each activity requiring 

their attention. 

C. Following the completion of all required facility 

inspections, site studies, and site evaluations, written 

notification including approvals, results, and recommen

dations shall be provided to the Area G Site Engineer by 

the Environmental Surveillance Group Office (H-8). 

C. The Site Engineer will call upon the Engineering Depart

ment to provide the required topograp~ic maps, engineer

ing drawings, pit surveys, etc., as described in Sec

tions IV, V, and VI. 

III. SITE EXPANSION 

TA-54, the location of Area G, includes all of ~1esita 

del Buey. This site is of sufficient size that all LASL 

radioactive solid waste can be buried/stored at this location 

through the foreseeable future. Consequently, these criteria 

do not address new site selection. It is assumed that all 

appropriate DOE and other Federal Agency criteria, as well as 

the NEPA process, would be followed should any~ site ever 

be required. 
Presently, approximately 63 acres of the TA-54 site are 

fenced, and future expansion of this fenced area will event

ually be required. During any such site expansion the 

following criteria will apply: 

A.. Prior to the expansion of the useable portion of Area G, 

.notification will be provided to the Environmental Sur

veillance Group (H-8). The Group will perform the 

required environmental and archaeological studies, and 

will provide the necessary documentation. 
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B • T h e e c o 1 o gy o f t h e e x p a n de d a r e a w i 1 1 b e c o n s i de r e d i n 

relation to plants and animal communities that are 

classified as rare or endangered. Any such entities 

observed will be preserved and protected as specified in 

the "Endangered Species Act of 1973" (50 CFR-Part 17). 

C. Prior to the use of an expanded portion of the disposal 

site, a thorough site evaluation will be performed by 

H-8 to determine the sui tabi 1 i ty of the area for its 

intended use. 

D. Appropriate review and evaluation of the expansion area 

for archaeological ruins must be conducted as prescribed 

in Federal Regulations (36 CFR Part 800, as amended 

March 1, 1979). 

IV. GENERAl SITE CRITERIA 

A. The use of the TA-54 site is restricted to the top of 

Mesita del Buey and must be consistent with these 

Guidelines. 

B. A topographic contour map of the fenced portion of Area 

G wi 11 be developed and kept current. Topography wi 11 

be shown at contour intervals of s• or less. Filled and 

proposed burial/storage facilities will be designated. 

The map will also indicate the final grade contours of 

the filled portion of Area G. 

C. Engineering drawings will be developed, and maintained, 

which locate the position of site facilities (buildings, 

retrievable storage areas, disposal pits and shafts, 

permanent and significant monitoring installations, 

fence lines, bench marks, etc.). 
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Y. BURIAL PIT/SHAFT CONSTRUCTION 

Several weeks prior to clearing and excavation of a pit 

or shaft, notification will be provided to H-8. At the dis

cretion of H-8, samples may be collected during the construc

tion of a pit or shaft. Following completion of the con

struction, and before a facility is placed into use, H-8 will 

be responsible for preparing a geologic/hydrologic descrip

tion of the pit (and shaft to the extent possible). Upon 

completion of this inspection, written notification will be 

provided to the Site Engineer by the H-8 Group Office. This 

notification will identify any features in the pit or shaft 

requiring the attention of the Site Engineer. If any addi

tional documentation is necessary the ESG will provide it to 

the Site Engineer at a later time. 

A. Location (see Fig. 1) 

1. The "spill point" (the lowest elevation of the 

undisturbed rock surrounding the pit or shaft) 

determines the maximum utilization volume of the 

pit or shaft (Section VI-D). Thus, the layout of 

the pit will be with the long dimension more or 

less parallel to the topographic contours. 

2. As protection against lateral erosion of the mesa, 

leading to possible eventual exposure of waste 

material, the nominal design distance between the 

edge of a pit or shaft and the canyon rim will be 

50 feet. The "rim" is interpreted to be the sig

nificant break in slope between the surface and the 

side of the mesa. The position of this rim will be 

physically identified by suitable markers 
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as established by the Engineering Department, and 

identified on a designated topographic map of the 

site (Section IV-B). Some variation in this 

50-foot separation can be expected over the length 

of a pit due to localized topographic or pit edge 

variabilities. These variations should not reduce 

the separation distance to less than about 45 

feet. 

3. The nominal design surface distance between the 

edges of adjacent pits will be 15 feet but in no 

case less than 10 feet. 

Burial Pit/Shaft Excavation 

1. To the extent possible, 

topsoil in the area will 

Fig. 2). 
area to 

natural vegetation and 

remain undisturbed (see 

be excavated wi 11 be 2. Topsoil from an 

removed either 

revegetation or 

Any stockpiling 

minimize erosion. 

for immediate use elsewhere in 

for stockpiling for future use. 

will be done i n a manner as to 

3. Tuff removed during construction of the pits will 

be separately stockpiled in the same manner as the 

topsoi 1. No stock pi 1 i ng wi 11 be done on top of 

rehabilitated or undisturbed areas. 

4. In order to protect against water movement from 

saturated alluvium into the waste, the deepest 

point in a pit or shaft shall be no deeper than 

65 1
, which has been determined as being at least 

10• above the adjacent canyon floors. 
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5. The floors of the pits do not need to be level. 

6. Horizontal dimensions (length, width) and shape of 

pits or shafts are not restricted. 

7. The walls and access ramps of the pit will be con

structed at a slope deemed to be safe by the Site 

Engineer and Group H-3. 

8. Crushed tuff 0.5 to 1 ft .deep will be compacted on 

the floor of each pit before emplacement of wastes. 

9. Upon completion of a pit, excavation engineering 

drawings wi 11 be prep a red showing 1 engthwi se pro

files at walls and centerline, and crosswise pro

files at -significant breaks in bottom slope and 

every 100 ft length. At the time of this survey, 

the location of the first and last reference posts 

(for waste disposal location) will be established 

and recorded on the drawings. 

VI. BURIAL PIT/SHAFT USE 

A goal of the LASL Waste Disposal Facility is to conduct 

waste management operations in accordance with DOE and LASL 

criteria and in a manner that will restrict the release of 

radioactive ~aterials to the environment to levels below 

existing standards, and further, to levels that are as low as 

reasonably achievable. The primary release mechanisms of 

concern are transport by moving soil moisture (either towards 

the surface or towards ground water aquifers); erosion of the 

cover material overlying buried waste; or intrusion into the 

was~e by plants, animals, or man. 

A. Only wastes in solid or solidified form will be accepted 

for burial. 
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B. As much as possible, wastes will be layered in pits with 

each layer covered with a minimum of at least 0.5 ft of 

compacted crushed tuff. 

C. Loose combustible wastes subject to wind dispersal will 

be covered by the end of the day of disposal. 

D. Pits and shafts will be filled with wastes to a level no 

higher than 3 ft below the "spill point" (lowest point 

on pit rim, Fig. 2.) 

E. As a pit is filled, care will be taken to ensure that 

sufficient room is allowed between waste and large open 

fractures in the walls and access ramps to allow crushed 

tuff to fill these fractures. 

F. Open joints or fractures are difficult or impossible to 

identify, inspect, or fill in vertical shafts. Special 

measures may be required to insure containment of some 

wastes within disposal shafts. These measures may 

include the use of shaft liners and/or special waste 

containers. 

G. Surface drainage will be constructed and maintained so 

that surface runoff does not enter the waste storage or 

disposal facilities. 

VII. FINAL PIT/SHAFT COVER 

A. The final cover of a pit will be crushed tuff (minimum 

of 3 1
) overlain by topsoil (approximately 4"). 

B. The final cover of a pit will be at or above the origi

nal land-surface, as required for contouring to provide 

·the desired drainage within the area. 
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C. The final cover of a shaft will be noncontaminated 

cement, a minimum of 3 ft thick, slightly rounded, and 

extending about 0.5 ft above land surface. 

D. Provisions will be made to control runoff in the dispo

sal area to minimize infiltration and erosion of the 

final cover of pits or shafts. 

E. Turf-forming grasses and bunch grasses will be planted 

in the final cover to prevent wind and sheet wash 

erosion. 
I 

F . Ide n t i f y i n g eng i nee r i n g type markers w i 1 1 be p 1 aced a t 

two diagonal corners (surveyed) of each pit, and in the 

final pour of seal cement in the shafts. 

markers, at least 12 in. in diameter, 

approximately 2-3 ft deep in undisturbed 

For pits the 
will be set 

tuff and will 

extend about 0.5 to 1 ft above the ground surface. This 

marker will be a single brass cap set in concrete as 

illustrated in Fig. 3. Information on the cap shall 

include the wording 11 Buried Radioactive Waste .. along 

with the pit number, corner, radionucl ides buried, and 

dates of use. 
Shaft markers will contain information (along with 

the above wording) including shaft number, radionuclides 

buried, total curies, and dates of use. 

G. Prior to site closure, criteria will be developed for 

construction and placement of permanent site identifying 

markers. Site decommissioning will include placement of 

these markers. 

H. Access roads to pits or shafts will be laid out so that 

~ehicles do not transverse rehabilitated areas. 
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The disposal site is a potential source of radionuclides 
in the environment. There should be no routine release of 
effluents containing radionuclides from either site opera
tions or site facilities. Further, all releases, whether 
from operations or through migration of disposed radio
nuclides, should be as low as reasonably achievable. 
A. A routine environmental surveillance program will be 

conducted by Group H-8, to identify and monitor for any 
contaminant releases from the site. 

B. The monitoring data should be sufficient to allow iden
tification of the processes responsible for contaminant 
release, and to assess the significance of any 
releases. 

C. The operations of the site will be conducted in a manner 
consistent with these monitoring programs. 
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lnitial Disposcl Cr1teria 
fo;-

ODE Solid lo:;=-Level Haste 

Th~·pvrpose of these criteria is to provide that DOE solid low-level waste 

· (tU.j) is disposed of (1) in a safe and economical manner, (2) with an 

acccnt~ble environ~ental i~pact, (3) with mini~urn reliance on long-te~. 

surv~illance and/or r.~intenance activities, (4) with acceptable risk to 

future generations, and (5) with rnini~u~ land usage. lt is recogn~z~d 

that the ~=r.er-a1 and preli~inary nature of these initial criteria h'i11 

lee~ to substantive changes in order to provide system-wide, qu!ntified 

fi~a1 crite~ia in·FY l9SD. 

Disposal site operations should: 

l. f;.ccurase rninir.:w:71 \o.'aste generiltion and m1mmum 12r.d usage by cpp1ying 

good ho~sekeeping practices, volume-reduction techniques, better l~nd

fill designs and irnproved disposal ~ethods consistent with O?eraticnal. 

health and safety requirei:lents. 

2. Use disp:-sal rr.ethods and \-Jaste conditioning techniques \o.'hich r.;1m:-:-:122 

lor.g-te:m envirorr.:ei'lta1 ;;.,pact, de;nndence upon lon;-tc·.~ survei1i::n:e 

c.n;!,jcr r..aintenance, and p::.~tcnticl risks to ft;ture g::nerctions. 

3. Gener!te a properly recorded operating experience data base reflecting 

envirc~~ental and htalth 2nd safety results of the dispos6l r.;ethod(s) 

in use. · 

~- Oper~tc, and interp~et results of existing and irr.proved site perfo~

ance surveillance system(s} to assist in the evaluation of the· 

perfor~ance of the disposal site and practices.· 

l. Generi~l 

a. Good housekeeping and ir.dustria1 operating practices shall be 

fiTip 1 eyed. 

b. Occupaticnal health and s~fety, environmental and security 

standards shall be met in all operations. 

c. Land usage for disposal shall b.e mini.mized without compror.1ising 

hea1th and safety. . .. 
d. r~ergency response systems should be tested routinely. 

. -·-

' ... , 
I 
I 

I 
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Technology should be assessed periodically to upgrade practices 
(volume reduction. con!ainment. surveillance). 

Plans ·shall be made for the long-term control imd ultimate dis
position of the site·using the latest technical ~nd land use 
i nf o·rma t ion. · 

g. A quality assura.nce program shall be rr.aintained. 

II. Administrative 

.. 

a. An individual responsible for all disposal site operations shall 
be specified. The responsibilities and authorities shall be 
docu;;;ente:d and shall include (but not be limited to):· 

(1) Documenti~g compliance with appropriate directives. 

(2) 

(3) 

( 4) 

(
r\ 
".Jj 

· standards and procedures. · 

Developing and i~?lementing standard operating procec~res. 

Establishing ~aste acceptance criteria and, where app~cpriatc, 
deternining the acceFtc~ility of input waste. 

Providing esti~ates of reso~rces necessary to assure that 
site and operations ~eet standards. 

Providing waste volu~e projections. 

b. ·Generators shall be encouraged to minimize waste generation. Con
sideration should be given to charging a portion of disposal costs 
to the generator. such as a sliding charge scale that discourcges 
generation. 

c. An independent review system shalJ be established. 

d. Anomalous occurrences at the waste disposa,. area shall be revie~ed 
and analyzed. and correttive measures implemented and docu~ented 
as requi reeL 

lll. Site Selection 

a. The site shall.have suitable geological, hydrological and cli~a
tological properties which are tested. documented, reviewed ~nd 
accepted by conpetent authorities to avoid excessive dose to man 
from radioactive and nonradioactive contaminants. 

b. Impact on ecological and archaeological conditions shall be 
rninirr.ized. 

r 

I 
I 

·············. . ... 
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c. Trar.sportation of waste, population distribution, and avai1ability 

of utiljties and other site support factors should be ~onsidered. 

d. Recognized potential us~s should be considered for an area prior 

to its being dedicated for waste disposal so as to minimize the 

·;rr.?act of land withdrawal. 

-v. Site O:eration 

a. Ap~roved standard ~perating procedures shall be centrally docu

mented, imp1e~e~ted, reviewed annually and revised as necessary. 

Procedures shall include: 

(1) ~aste acceptance·req~irements including contents and 
labeling 

(2) Disposal ~ethod and location 

(3) Criticality, radiation and occupational safety 

(4) ~ethod of handling unacceptable waste or packaging 

(5) Proper handling equipment and techniques to b~ used 

- (6) 07~c~tr.mination of person~el, vehicles, equipment ar.d 
facilities 

(7) Fire prevention methods 

(S) Segregation of TRU waste for retrievable storag~ 

(9) Ernergency'response plans 

(10) Consideration of potential future discovery of artifacts 

(11) Quality assurance p~ogram 

(12) Site surveillance program 

b. Methods should be established to control:· 

(1) \.Hnd dispersion of waste or contamination 

(2) Water intiusion 

(3) Dust . . 
: 

(~) Che:":'lical hazards 

' I 

l-

:· 
r: 
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(5) Vehicle and personnel traffic 

(6) ~aierials with the potential of mobilizing waste (solvents, 

organics, etc.) 

•(7). Intrusion by vegetation or animals 

c. Specificatior.s for contain~ent designs and construction shall be 

developed and implemtnted for all packaging and disposal techniques. 

d. Me~surement mPthods will be implemented, docu~ented and updated 
.. 

as approprlate tor • 
. 

{1) ~adiological conditions in and around the disposal area 

{2) Migration of contaminants (radioactive and n~nradioactive) 

in surface and ground water 

{3) Uptake of ra~ionuclides by vegetation and animals 

(4) Release of airborne contaminants 

e. Exposures to site operating personnel and off-site population 

sha 11 be kept as 1 ow as practicable. 

Site t~ainte;"l~nce 

a~ Adequate site·drainage systems shall be maintained. 

b. Final cover shall be maintained to control surface accumulation 

of water. 
. 

c. Adequate erosion control ~easures shall be employed. 

d. Corrective action sha'l be taken when maximum authorized levels 

of radiation are approached or predicted to occur. 

e. A ~ethod to identify the location of disposed ;-waste shall be 

maintained. 

f. Conceptual hydrological ~odel shall be developed utilizing loca1 

geohydrological and radiplogical data, and surveillance systems 

s~all be maintained to aid in detecting and evaluating ~ubsurfcce 

migration. 

. . 
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VI. SuD~ort 

a. Adequate fire suppression shall be available. 

b. ~~curity shall be adequate to prevent unauthorized access to 
w::ste. 

c. Operators shall be qualified for their duties, and an adecuate 
training program should be i~?le~ented. 

d. Pe~~a~ent records shall be maintained on: 

(l) ~aste volume, content, properties and location 

(2) Interpreted results of surveillance and monitoring prc;rc~s 

(3) Routine and significant nonroutine events 

(4) Results of periodic independent evaluation of O?era~io~s 

(5) Results of emersency response tests 

(6) Site geological, hydrological and climatological prc~erties 

(7) Operating personnel and dose acc~mulation 

·. 

. -

. ... .. 
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STANDARD OPERATING PROCEDURES 
FOR HSE-7 CHEMICAL BATCH TREATMENT SYSTEM 

I. INTRODUCTION 

This Standard Operating Procedure (SOP) establishes operational and general 
health and safety procedures for the chemical treatment of wastes at TA-50-1, 
Room 24. Most of these wastes will require storage at Area L, TA-54 until 
treatment can be performed. Individuals responsible for the overall oper
ations are the HSE-7 Section Leader and Associate Group Leader for Solid Waste 
Operations. Any deviation from this SOP must receive their approval. 

II. DESCRIPTION OF OPERATIONS 

Liquid waste requiring chemical treatment prior to disposal is transported to 
TA-50 in 55-gallon drums or one of the container tanks. This SOP will 
describe the treatment processes in general terms. Specific operating 
instructions for each process will be written after treatment parameters have 
been developed. 

A. Cyanide Waste 

Cyanide wastes are treated by alkaline chlorination. The wastes are rendered 
harmless by conversion to co2, N2 , and H2o. 

1. The pH of waste is verified and adjusted, if necessary, to at least 
10, prior to transfer to the reaction tank. 

2. Wash all pipelines and tanks that will be used in treatment/transfer 
of waste with water. 

3. Waste is pumped to the reaction vessel. 

4. Waste is diluted and pH adjusted to 12. 

5. Gaseous chlorine is added with agitation to convert cyanide to 
cyanate. 

6. When complete, adjust the pH to 8. 

7. Continue adding chlorine until cyanate is destroyed. 

8. Discontinue chlorine addition. 

9. Adjust pH by adding sodium hydroxide to precipitate metal ions 
present. 



10. Analyze for cyanide presence. If any remains, continue treatment. 

11. When total CN is approximately 10 ppm, filter sludge in basket filter 
and solidify with cement in 55-gallon drum for disposal at Area L. 

12. Liquid effluent is discharged to TA-50-1 effluent tank. 

13. Wash all pipelines and tanks used in process with water. 

B. Chromium Waste 

Chrome wastes are reduced by a two-stage process of reduction by sulfur 
dioxide and precipitation with sodium hydroxide. 

1. Wash all pipelines and tanks that will be used in treatment/transfer 
of wastes with water. 

2. Add 100 gallons of water to reaction tank. 

3. Pump waste into tank and adjust pH to 2 with sulfuric acie. 

4. Add sulfur dioxide to reduce Cr+6 to Cr+3. 

5. Discontinue sulfur dioxide flow and analyze a sample to demonstrate 
conversion. 

6. Adjust the pH to 8 to precipitate chrome ion. 

7. Filter sludge in basket filter and solidify with cement in a 55-
gallon drum for disposal at Area L. 

8. Effluent is discharged to TA-50. 

9. Wash all pipelines and tanks used in process with water. 

C. Heavy Metal Separation 

Waste containing heavy metals will be treated by pH adjustment to precipitate 
the metal ion. 

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 either sodium 
hydroxide or acid. (Usually the pH will need to be increased by 
caustic addition). 

4. Filter sludge in basket filter and solidify with cement in 55-gallon 
drum for disposal at Area L. 

2 



5. Effluent is discharged to TA-50-1 effluent tank. 

6. Wash all pipelines and tanks used in process with water. 

D. Acid Waste 
These waste streams contain no heavy metals and require only neutralizaiton. 
The 10,000-gallon neutralization tank at TA-50-1 is used in place of the 500-
gallon reaction vessel. 

1. Wash all transfer lines that will be used in process with water. 

2. Add necessary· dilution water and caustic to neutralization tank. 

3. Monitoring temperature and pH, slowly add acid to tank. 

4. Stop acid addition and adjust pH with sodium hydroxide as necessary. 

5. Wash all transfer lines that were used with water. 

6. Treated solution will be pumped to either the wiped film evaporator 
system or to the TA-50-1 effluent tank. 

III. Health, Safety, and Environmental Concerns 

A. Exposure to toxic and corrosive chemicals 

B. Reactions out-of-control 

C. Spills of wastes during transfer or treatment 

IV. PROCEDURES rOR SAFE OPERATIONS 

A. Personal Protective Equipment/Measures 

1. Safety glasses/face shields, gloves, and lab coats or coveralls are 
the minimum protection that must be worn. During transfer of >50% 
acid wastes, acid wear suits must also 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. 

J 



B. Treatment Process 

1. All instrumentation will be recalibrated at least yearly. 

2. Pressure gauges will 
treatment processes. 
treatment will cease 
jacket will continue 

be monitored for pressure increases during 
If sudden pressure increases are detected. 

immediately. Agitation and cooling water in 
to control the reaction. 

3. The operating instructions are written to prevent a run-away 
reaction. Strict adherence to these procedures is required. 

C. Spill Control Measures 

1. The treatment process takes place inside a concrete bermed area 
designed to contain all spills and releases. 

2. If the reaction overpressurizes the system, any blowdown will be 
contained in the overflow tank. 

the 

3. A major release would initiate the procedures of the Hazardous Waste 
Contingency Plan. 

V. RELATIONSHIPS BETWEEN OPERATIONS AND SUPPORT ACTIVITIES 
HSE-7 uses the expertise and guidance of HSE-3 (Safety), HSE-5 (Industrial 
Hygiene), and HSE-8 (Environmental Surveillance) in the use of the treatment 
system. If the system were to be used for other waste streams than those 
described above, 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 treatment supervisor shall periodically review the task per
formances of the technical personnel to ensure understanding and compliance 
with these procedures. 

VII. EMERGENCY PROCEDURES 
The TA-50-1 Emergency Procedures shall be followed for all emergencies. 

4 



VIII. RESPONSIBILITIES 

The HSE-7 Section Leader for Solid Waste Operations has the overall responsi
bility for the treatment system. The Section Leader reports directly to the 
Associate Group Leader. 

The treatment supervisor is responsible for assuring that all personnel 
involved in the treatment of chemical wastes know and understand these 
procedures. All instances of non-compliance will be reported by the 
supervisor to the Section Leader who is responsible for initiating appropriate 
corrective action. 

CALL LIST 

Work Horne 
Treatment Supervisor 

Section Leader Karen Balo 7-6095 672-1369 
Assoc. Group Leader John Warren 7-5397 662-9639 
Deputy Group Leader Lud Erneli ty 7-5389 662-7993 
Group Leader Ray Garde 7-4301 753-7737 



APPENDIX M-6 
MANUFACTURERS SPECIFICATIONS ON 

DRUM HANDLING EQUIPMENT USED AT TA-54 
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Load .... '1-''1 

SPEED ON GRADE: mi/h kmlh milh kmlh 

o>·, ............................... : 35.7 57.4 36.5 58.7 
5% ............................... . 12.2 19.6 20.6 33.1 
10% ............................. . 7.7 12.4 11.3 18.2 
15% ............................ .. 5.5 8.9 8.9 14.3 
41.2% ....................... @ 1.0 1.6 - -

., ~:~} :~.~~~~~-~-~~~-~~~~--- L~~~ed Empty 
33.4 

MAX. DRAWBAR PULL: lbs. 
Rated Load .......................... 8168 
Empty0.9cf ......................... 6082 

LIFTING 
SDEEDS: 
L.;aded ...................... . 
Empty ........................ . 

LOWERING 
SPEEDS: 
Leaded ...................... . 
Empty ........................ . 

Sta dard n 

~n ~ 
63 0.32 
65 0.33 

84 0.43 
39 0.20 

N 
36331 
27053 

r· I St npe age 

% min ~ 
75 0.38 
80 0.41 

80 0.41 
75 0.38 

ENGINE: Ford 300, in-line, 6 cylinder over
ht. 3d valve industrial engine. The engine 
in :.orporates cast iron cylinder block and 
ht ;.j with 7 main bearing crankshaft, chrome 
pL ;ed piston rings, hard faced exhaust 
vz •es and valve seat inserts, positive 
el' oaust valve rotators, full pressure lubri
c.:-~mg system, and a sealed maximum velo
CI~V governor. 7 PSI ( 48 kPa) cooling system 
h<.:>15 quart(14 L) capacity. 

M··<::lel .......................................................... 300 
8l -~ ....................................... 4.00in(102 mm} 
S: '?l(e .................................... 3.98 in ( 101 mm) 
D' ~placement ......................... 300 cu in ( 4.9 L) 
Ma)(. No Load Governed Speed ...... 2600 RPM 
c~ ,nkcase Capacity ................ 7 quarts(6.6 L) 

)
Fuel Tank Capacity ............... 20gallons(76 L) 

Fr.TERS: Spin-on engine oil filter with 
pl,,~ted paper element. Filtered crankcase 
br,,ather. Donaldson Cyclopac, two stage, air 
cl<'>aner with replaceable cartridge. Gasoline 
fil•er in a metallic bowl on inlet side of pump. 
Gas filler equipped with strainer. Spin-on 
transmission oil filter with a built-in bypass 
valve. Hydraulic system has ten micron 

7i . __ _;:_ - I 

m~dfbmeter) r~placeable filter at inlet 
f pump, 30 mesh screen in filler neck, 
eplaceable fiber disc type filler cap 

her. 

___..-::_. 

( ten 
side o 
and r 
breat 

ELEC TRICAL SYSTEM: 60 amp hour battery 
37 amp Delco alternator with built-in and 

electr onic regulator. Enclosed electric starter 
with positive pinion engagement. Gauges for 
reading engine hours, engine oil pressure, 
engine temperature, battery charging rate 
and fuel level. 
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:·Ciark 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 tour 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 rails that are reinforced 
with heavy tie bars. Four canted, variable 
retainment upright rollers and six canted 
load rollers on the carriage. 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 
serviceable without cylinder removal. Tilt 

cylinders are key locked to yokes for positive 
adjustment. Cylinder rods are chrome 
plated. The upright is mounted to a heavy 
tubular cross member with greaseable steel 
backed bushings. Urethane 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 ) diameter 
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 steering 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 impact test of 16 000 ft-lbs ( 21 693 N-m ). 

ADDED 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 cadmium 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
resistant paint. Standard color is Clark green. 



GENERAL DATA 
CAPACITY CHART 

LOAD CENTER (mm) 

0 
0 0 0 

0 8 ~ 
0 0 :;! ~ 0 0 0 :;! It) "' ..... "' - ~ 

-;; 3000 .. 
E .., 
~ c: 6000 

" "' 0 2500 ,g .e 
~ 

5000 ~ 

2000 > u ... .. 4000 u a. ~ c 1500 "' c. 3000 ~ 

20 24 27 30 33 36 39 42 45 48 
(,) 

LOAD CENTER (inches) 
(from face of forks) 

NOT '0: Capacities shown above are computed with upright 
In ''"tical position. Capacity up to 6,000 lbs. applies to 
upn·rts with maximum fork height up to 184 inches. Ca
pac·:v up to 2720 kg at 500 mm load center applies to 
upri1hts with maximum fork heights to 3300 mm. For trucks 
equ oped with uprights above these maximum fork heights, 
con:.1ct a Clark representative. Specific capacities will be 
sho '"' on truck nameplates. 

UPRIGHT DIMENSION TABLE 

MAXIMUM OVERALL FREE 
rYPE FORK HEIGHT HEIGHT LIFT LOWERED 

In mm In mm In mm 
~-··· 

0 136 3454 104 2642 5.5 140 
c~:.;. -ARD 148 3760 110 2794 5.5 140 

160 4064 116 2946 5.5 140 
184 4674 128 3251 5.5 140 

.,._e 0 288 7315 145 3683 112 2845 

'--
'\GE 360 9144 162 4115 129 3277 

•Pr ·. orred standard heights. 
Other upright heighta auilable, contact Clark representative. 

SERVICE WEIGHTS: 

IT60 ••••••••••••••••••••• 

UNDERCLEARANCES: 
Wit, Rated Load 

1381n. 
(3454 mm} 

Std. 

2881n. 
(7315 mm) 

TSU 

L:~rlght ••••••••••••••••••••••••••••• 9.2 In (234 mm} 
C dve Axle ••••••••••••••••••••••••.•• 9.1 In (231 mm) 

WiV No Load 
S:aer Axle •••••••••••••••••••••••••• 10.0 In (254 mm} 
F·~me •••••••••••••.••••••••••••••• 12.0 in (305 mm} 
C."nterweight •••••••••••••••••••••• 11.3 in (287 mm) 

INSJJRANCI! CLASSIFICATIONS: Classified by Underwriters' 
Lat Jratories, Inc. as to fire hazard only; type G Industrial 
truLKS. See UL Index of Classified Products. 

PEI!l'ORMANCE CRITERIA ••• 
Per--rmance values based on full power engine operating 
co~~itlons In accordance with SAE Standard J816 [85'F 
anc ;oo ft. altitude (29"C and 152m)). 

NO···::: Production engine driveline components may vary 
in ·o·.·put and/or efficiency by ± 5%. The performance 
shr ~ ·: represents nominal values which may be obtained 
uw , ... typical operating conditions of a standard machine. 
Sii•. c: variations may be expected due to local tempera
tura and altitude and/or individual machine accessory ar. 1 

loa~'ld weight conditions. 

Me;r.c specifications shown are equivalents of U.S. di
me::'i.:ons. 

Clarl< products and specifications are subject to improve· 
ments and changes without notice. 

CUR. R' K Industrial 
.. Truck 

· Division 

I 
93.00in 

(2362mm) 

FOR BASIC RIGHT ANGLE 
STACKING AISLE ADD 
LOAD LENGTH 

15x19.5in 10PLY 
(381x495mm) 

'ADD 1.50in (38mm) FOR FULL FREE LIFT TRIPl.E STAGE UPRIGHT 

Internal Combustion Truck 
Battle Creek. Mi 4901c 
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SER I~l NUMBER 11581-32-4915 BC ~,;·"'ODE;.- !T60 
CUSTOMER DEALER/01\!Jt.K Uj uc S.R. NO. 263 bJ ' 

Los Alamos Scientific Labs JOB/ITEM IL.t~-1 SHIPPING DATE Z(jjan82l 

DEALER Albuquerque 
LOsAlarros,NM COUNTY It LOs Ala.rros 

20.376 187885 DRIVE AXLE SERIAL: 50f+5583 3'!,.000 249M0798 UPRIGHT 

20.287 124444 DrFFERENTIAL GeAR & CAsE I PAGE 34- 1 76 . 'i3 6 874 

20.248 12257'4 RING & PrNION Ser 34.01301 1654614 ROLLER I 

23.01661 1317603 DRIVE TIRES 15x19.5x14''P1y 34.400 2358012 CYLINDER 34 '400VP 3 'i 8 I 

00.000 2350186 ENGINE - MAKE FoRD I PAGE 34-470 

SPec. 300CID SeRIAL: 17789 I l!H8735 'IIIR!NG DIAGRA/'1 

34.35961 1810170 I FoRK SToP PIN Kn 53.099 23 7TL.Z3 -4l Side Shifter w/FI~~ 

34.999a 2362721 I LoAD BAcK ResT Ex TENS I ON Control Valve 33-038 

26.100 190996 STEERING AXLE SERIAL:626979_ 53-102, 53-206. 53-678 i 

26.142@ 840867 KNucKLE PIN KIT 33.000 23~216 Flow Control Valve I 

23.006@ 1315821 STEER TIRES 12x16.5x811 P1y i 33.002 999603 Valve Sub-Assy. ! 
32.000/001 1763 793 i TILT CYLINDER 33.009 99960 I Seal Kit l 

06.200 I 995856 I TRANSMISSION, VwD & Rev MAKE I 53.020 2329090 I Cylinder Assy. i 
I MODEL SER!AL:J 157 54.222 1~11244 Pack i nq Kit I 

08.440 1772754 I TRANSMISSION (SPEED CHANGE) I I 2343579 IAuxValve lnst. i 
I 34.300 I 235o049 I CARRIAGE P.l.GE34-924 30.200 i 23~32 70 Aux Valve 30-190, 1 

34.340@ I 235o046 WELDED ASSEMBLY 75(30)234 

34.316a 16546141 RoLLER 232 15134 Hose Adapt 50-237, 

34.350@ 1772403 FoRKS 60'' 50-191' 50-543 
~ 

I ' 

I 
S RV AB ~ PARTS 0 

i'lHC b.J R v ~ 

- - P.M.A. MANUAL #:)'Y;l-8 OP' MANUAL (j\. 3$ 7 
P. I .C. PARTS MANUAL # MAINT. MANUAL # 
DATE DATE 1-100-19 DATE DATE FEB 1 - 1982 DATE F"?:p 1 1,.., ... v·, 

.... ~. : : ... >~·.'i. ~ 4.J .J. - ·=·:)L., 

l '('':.';j • -~· 

@ ~0 E ICE L~ mb F ld 
E ':!. 

!LOS AJ.arros SCl.entJ..bc Labs,Los Alarros i PER NM 2z 22 Feb 82 342734 
PER 

DIVERSIONS PER 
PER 

~CD IF IC\TIONS PER 

AN:J 
PER 

CHMlGES 
PER 
PER 

Dealer Use Only 

MANUALS DELIVERED TO NAMES 
COMPANY ____________________ ... :....:d..;.;TL:::;:E _______________ _ 



Pqooucr loENT!FICATION CA?D ;cR SE~IALS STARTiNG IT58l-l-4915 
102 ??~ 1 615 -sl c , __ J 1 4J AIR LiOANER r"-· -t2Q '00 I 236' 6031 H .... ~ 4 YO RAUL! C p M UMP - I AIN 
02.242@ 886525 I EL::,'1E:lT 29.14781 991166 I CARTRIDGE KiT 
12.200 I 23653771 ALTERNATOR i 29.146a I 888543 I SEAL KrT 
12.234at 999307 I BRuSH w/HoLDER 29.144@! 991535 VANE KIT 
12.316al 994381 I VoLTAGE REGULATOR " 21.200 l 23399031 HYDRAULIC PUMP PROP SHAFT 
12.37231 23453241 ALTERNATOR BELT ;-

21.205a I 992624 CENTER CROSS REPAIR KIT I 
13. 043al 949286 I AMMETER ll3.047al 1790936 KEY SWITCH 
12 OlO@ I 13101251 BATTERY - DRY I 02. 582@ I 17564351 MUFFLER 
14.026@ 784751.l BATTERY GROUND CABLE 13 .022~ I 2345322 NEUTRAL STARTING SwiTCH 
~4 025a 1314543l BATTERY STARTER CABLE 39. 932a I 2340572 OvERHEAD GUARD 
23 245 : 119089 I BRAKE - L. H. /23.268 I 888025 PARK!~G BRAKE SHOE & LINING 
23.214 I 894305 i WHEE!.. CYLl NDER 123.697 I 2350027 PARK!~G BRAKE LEVER 
23 216@ 863668 I CYLINDER RePAIR KIT I 01. 550a I 23447491 RADIATOR I 
23.244 119088 i BRAKE - R.H. Ol.570a 1 525318 CAP 
23.215 I 894305 I '1/Ht:;:EL CYLINDER 1 Ol.577a! 23512861 RADIATOR UPPER Hose 
7' 7178i 863563 I CYLINDER REPAIR KIT 1 01. sooa I 2340777/ RADIATOR LoweR HosE I 
23 '247@1 12~~50 i SHoE & LINING - AxLE SeT 39.719 i 995186 ! SeAT AssEMBLY 
23.150 I 23488671 BRAKE MASTER CYLINDER I ~9. Z2la I 992l88 I BAcK ResT I 

23.159@1 857949 i REPAIR Kn I 39. 720a i 995187 i CusHION i 
02.100 i I CARBURETOR GAS: 997411 LPG: ! 11.020 ! 992710 I STARTER I 
02 .102al 992780 I GASKET KIT Ill. 043@ I 18108641 BRUSH SET 
02.10191 992781 I REPAIR KIT 111. o33a i 991161 I DRIVE AssEl'IBL'f 

I 

881097 ! 1 11.2Q1al COIL /ll.027al 884581 I SoLENOID SwiTCH 
11.300 I 18108711 DrsTRrsuToR 11.001@ I 215276 STARTE~ RELAY 
11.319011 899850 ! CAP /26.000 1 1754228 STEERING CYLINDER 

' 
11. 388@i 996396 I PO!NTS/ROTJR/CONDENSER 126.003@ I 885119 I Roo SEAL KIT I 
2~ ,OZQ 1 2372560 DRIVE WHEEL ii25.001 : 23584531 STEERING GEAR -i 

121.001 i 17727551 DRIVE AxLE PRoP SHAFT 25.004@ i 17528631 STEERING HANDWHEEL I 
22..00231 861452 I CENTER CRoss REPAIR KrT 25.025 : 1751522 1 STEER ~HEEL i 

01. 307ai 899839 I ENGINE OrL FrLTER I 29.738 I 23440741 SUMP FILTER I 
' 13. 052@1 23533571 ENGiNE OIL PRESSURE GAUGE 29. 740a I 1810889! ELEMENT I 

13.013@! 6000172.! ENGINE OrL PRESSURE GAuGE SENDER 29 .728@ i 23087831 SuMP FILLER CAP i 

13. ·157~ 2353859 ENGINE TEMPERATURE GAUGE I. 01. 596a I 890380 I THERMOST>;T 
13 .011:;) 23385651 ENGINE TEMPERATURE GAUGE SENDER • 32. 07Za i 1811179 TrLT CYLINDER PAcKING Krr I 

01.406SA 997412 I rAN dELT I 31.500 1 233471 I TILT LOCK VALVE 
01. 38Lil 997413 i FAN BLADE 10.1058 I 990937 I TRANSMISSION O!L FILTER 
13.02801 947257 I FueL GAUGE 05,oooa I 2342062: TORQUE CONVERTER 
13.07001 1723625 FuE~ GAUGE SeNDER 29. 300a I 895467 ToRQUE CoNVERTER PuMP 
02.755 890384 I FueL PuMP I 3o.ooo ! 1625336 i VALVE - LIFT & TILT I 

i 

02. 760al 890729 I REPAIR KrT 30.032a 1 892871 SEAL KIT - INLET SECTION I 

n.., 7528 890385 ! ELEMENT I 30.116@ I 892871 SEAL KIT - OuTLET SECTION 
02.06051 23444331 FuEL TANK CAP Ol.43fJ I 899845 '!lATER PuMP 

113.003@ 1830008 HORN 114.114@1 23407851 \~I R l NG HARNESS 
i 25.00201 181044~ HoRN BuTTON SET I I I i 
jl3.001S 733623l HoRN RELAY I I I 
I 13.023~ 1743826 HouR MetER I I 

I 
1

,.,. on] 740342 ~ouR ~ET~R PRESSURE SwtTCH I I ' I .. J. :::. ' 
I I I I !------'---i-----,lr-----+----+--------1 

~--~------~-----------=~~--------M-R_C_6_5~~~--~------+-~@t~lo-S~E-R-V!-C-EA-B~LE~P-AR_T_S------------~ 
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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 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 
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GROUND WATER MONITORING EXEMPTION REQUEST 

Pursuant to: 40 CFR 264.90 (b) (4) and 

40 CFR 265.90 (c) 

November 1. 1984 
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I. PURPOSE 

The purpose of thh. document 1s to pro vi de i nforma ti on necessary to 
obtain a variance from 40 CFR 264, Subpart F in accordance with 40 CFR 
264.90 (b)(4). Subpart F requfres groundwater monitoring unless it can 
be demonstrated there 1s no potential for migration of liquids from the 
regulated unit to the uppermost aquifer. Data presented here demon
strates that the annual evapotranspiration equals or exceeds the annual 
precipftati9n resulting in a negative percolation rate. Current disposal 
practices pro~fbft the disposal of free liquids. Past disposal of 
volumes of free liquids are insufficient to contaminate ground water. 
Depth to the first aquifer is 950 ft. (Area L) to 850 ft. (Area G). 
There 1s no potential for waste leachate to migrate to the top of the 
first aquifer. 

II. LOCATIO.N 

A. General 

The waste disposal area wfthfn the bounderfes of Los Alamos National 
Laboratory 1s located 1n north central New Mexico about 60 miles north of 
Albuquerque (Los Alamos Scfent~ffc Laboratory, 1979). The Laboratory is 
located on the Pajarfto Plateau, a series of ashflow and ashfall tuffs 
that form an apron around the eastern flan~s of the Sferra de Los Valles. 
The eastern edge of the Plateau terminates above the Rio Grande. 

The Plateau has been d·1ssected by southeast trendf ng canyons 1 nto a 
number of ffnger-li~e mesas. The waste disposal area, TA-54, fs located 
on Mesfta del Buey, beginning at the junction of Rex Drive and Pajarfto 
Road and extending approximately 2 mi. It fs located at S 1/2, Section 
31, T. 19 N., R7E •• N.M.P.M. A general location map of Los Alamos is 
shown on figure 1. The layout of Los Alamos National Laboratory facf1-
1t1es relative to adjacent communities fs shown on figure 2. 

·' 
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Figure 1. Regional Location Of Los Alamos. New Mexico 
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B. Proxfmitr-to Residential Areas 

The nearest residential comunfty is White Roc~, New Mexico, located 
approximately 1.15 mi. to theSE of TA-54. A second residential com
munity is Los Alamos, New Mexico, located approximately 4.4 mi. to the NW 
of TA~S4. The total population of Los Alamos County, New Mexico is 
19,000 to 20,000. 

C. Proximity to Surface Waters 

The nearest perennial navigable stream, as defined by the Clean 
Water Act, is the Rio Grande, located 4.5 mi. to theSE of TA-54• Sur
face water drainage areas are shown on figure 3. The disposal area is 
bordered on the north by Canada del Buey and on the south by Pajari to 
Canyon. Both canyons have i nten~~i ttent streams. Canada del Buey has a 
small drainage area and flows only during high intensity, localized 
summer thun.ders tonns. The channe 1 alluvium 1 n Canada de 1 Buey .is 3 to 4 
feet thick. Pajarito Canyon has a larger drainage area and thicker 
alluvium, 20 to 30 fe~t thick (Purtymun, 1971). Approximately one-half 
mile southeast of the disposal area, the Pajarito Canyon alluvium fans 
out to the top of a basalt deposit. Stream flow in both canyons is 
insufficient to recharge an all~vial aquifer which would be capable of 
yielding sufficient amounts of groundwater to supply wells and springs. 

D. Flooding Potential in the Vicinity of the Landfill 

The disposal Areas L and G are located on a mesa top. The disposal 
areas are not subject to flooding as drainage is into deep canyons adja
cent to the mesas. The mesa at Area L 1s at an elevation of 6800 ft., 
and the adjacent canyon floor is at an elevation of 6650 ft. At Area G, 
the elevation fs 6700 ft., while the canyon floor is.at 6600 ft. 
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III. DESCRIPTION 

A. Size of Facility 

1. Site. Currently the main hazardous waste disposal facility Area 
L, 1s located in TA-54 and has an area of 0.88 acre_s. (figure 4). Area G, 
a low level radioactive waste disposal area, is also located 1n TA-54, 
comprising an area of 63 acres (figure 5). Area G receives a relatively 
small amount of nonradioactive hazardous waste, such as asbestos 
insulation and PCBs (regulated under the Toxic Substances Control Act). 
This area has received an exemption from ground water monitoring and 
leachate collection systems under TSCA by virtue of a letter (June 5, 
1980) from Adlene Harrison to Kenneth R. Braziel. (Appendix I). An 
additional 36 acres of Mesita del Buey is dedicated to future expansion 
of Areas L & G. · 

2. Area L. From 1964 through Hay 1975, all chemical wastes were 
disposed of in one pit at the site. Beginning in June 1975, with the 
transfer of responsibility for disposal operations to the Waste Manage
ment Group, this pit was covered and shafts were used for waste chemical 
dfsposa 1. 

Chemical disposal shafts measure 2 ft to 8 ft in diameter by up to 
65 ft deep. Different shafts are used for different categories of waste 
chemical (e.g., organics, inorganics, oils, etc.), to assure that incom
patible chemicals will not mix and react. In addftion, two small pits, 
approximately 10 ft. wide, ZO ft. long and 10 ft. deep, are used inter-
mittantly for disposal of small bulk quantities of treated non-hazardous· 
aqueous waste. The water quickly evaporates from these wastes leaving a 
•salt cake• in the pit bottom. Pit disposal volumes and frequencies are 
not adequate to form a permanent pool. When the salt cake is within 3 ft 
of the top, the pit 1s backfilled and covered. 
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Current disposal practices are phasing out the use of pit disposal. 
Liquid hazardous wastes' are paclced in vermiculite and contafnerfzed prior 
to shaft disposal in accordance with 40 CFR 264.314 and 40 CFR 264.316 
to prevent the fromat1on of free liquids. Past practice, however, al
lowed the disposal of quantities of free liquid in several shafts. 
The impact of these liquids is discussed later in thf.s document. Shafts 
are filled to within three feet from the top then covered with a cement 
cap to prevent direct infiltration. 

3. Area G. Area G is the current low level radioactive solid waste 
burial/storage site at the Laboratory. The area has been in use since 
1957, and is expected to remain active through the foreseeable future. 
In FY 1977, the active portion of the site was expanded to a total area 
of 63 acres; future expansions of this area are planned. Burial/storage 
facfli-ties within the area include pits, shafts, trenches, and pads, all 
of varying dimensions. Figure 5 shows the present layout of Area G, 
including past and future planned use of disposal and support facilities 
within the fenced portion of the site. 

Certain •nonradioactive• hazardous solid chemical wastes have been 
buried in pits and shafts along with radioactive wastes at Area G. Such 
wastes 1 nc1 ude asbestos, beryl_li um residues, empty pestfci des containers., 
PCB-contamfna ted solids (transformers, capacitors, solids (before 1978)), 
and solid trash-type wastes contaminated w1 th len own or suspected carci no
gens. Between 1976 and 1979 much of this waste was buried fn a separate 
pft (Pft 19) at the site, although there were exceptions due to very 
large volumes (e.g., drained PCB-contaminated transformers). In 1980, 
approval was granted by the EPA for disposal of PCB-so11d waste in spe
cial facilities at Area G. 

Shafts and pits are filled to within 3 feet of the rim of the shaft 
or pit, then covered. Pits are covered with tuff, then topsoil followed 

9 
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by revegetation. The upper 3 ft. of the shafts are capped with cement to 
prevent infiltration. 

B. Hazardous Waste Migration 

1. Potential Migration Due to Precipitation._ 

Ca.lculations were performed to determine the degree of infiltration 
from preci p_f ta ti on using a worst case scenarf o in a water balance, 
Appendix II. Precipitation data from TA-59, which is 133% greater than 
TA-54, was used and then only the largest recorded in the 33 years of 
available records. Potential evapotranspiratfon was calculated usfng the 
Blaney-criddle Method. 

When runoff alone was considered fn the calculation, infiltration 
amounts of _less than 1 inch were shown to occur during 4 months, less 
than 2 fnches during 1 month, and about 3.3 fnches during 1 month. When 
runoff, interception, and depression storage were considered as part of 
the calculation, which is a more accurate hydrologic description of the 
water balance, an infiltration was seen to occur of about 1.3 inches 
during only 1 month, and a trace (0.04 inch) amount during two other 
months. Assumptions were conservative in nature. 

2. Potential Migration Due to Past Disposal Practices 

Currently, non hazardous aqueous wastes are evaporated in a 10 ft 
wide, 20 ft long, 10 ft deep pit.- Th1s method of disposal is periodic 
and being phased out as a disposal method. Dumping rates are not 
adequate to maintain a standing pool. In FY 84 an estimated 1500 gallons 
will be disposed of in this manner. Assuming the wastes to be entirely 
aqueous, spread over the pit floor, and no direct evaporation, the pit 
disposal locally adds 12 inches equivalent precipitation to the pit 
floor. Thi~ produces a positive infiltration rate only when the more 
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conservative livapotranspfration rates are assumed. Further the above 
analysis fs conservative in that it assumes no pan evaporation, the 
wastes is entirely water, and there is no lateral movement of water which 
significantly increases the evapotranspiration area. Thfs conservative 
analysis indicates that the pit disposal is not a significant moisture 
head source. 

Prior to 1982, shaft disposal of liquid chemicals was conducted 
without the addition of absorbents. It is possible that leakage could 
create liquid head causing migration of waste. There are ten shafts 
conta 1 ni ng drummed organic 11 qui ds and waste oil. Accountf ng for the 
arrangement of drums fn the shafts and assuming all drums are filled with 
only liquid, the max1_mum total possible organic liquid volume 1s 3750 ft! 
There are four shafts containing inorganic chemicals with a maximum 
possible inorganic liquid volume of 1125 ft3 (calculations shown in 
Appendix III). 

Assuming. complete, fnstantanious failure of the containers of or
ganics and waste oil, the maximum depth of penetration can be estimated 
from the formula (Baradat, 1979). 

o • _ ___,;v;._ __ 

where 

D • Maximum depth of penetration, ft.· 
V • Volume of infiltrated oil, ft3 

A X R X K 

A • Area of infiltration at surface, ft2 
R • Retention capacity of soil in cubic feet per cubic foot (ft3/ft3) 
K • Approximate correction factor for various oil viscosities 
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The retention capa~ity of soils vary from 0.005 ft3/ft3 for stone 
and coarse gravel to 0~04 ft3/ft3 for fine sand and silt.a While the 
formation is discribed~as fine silt, a value of 0.025 ft3/ft3 for medium 
to fine sand is assumed to be conservative. The viscosity correction 
factors vary from 0.5 for light hydrocarbons to 2.0 for viscous oils.a 
Even though the bulk of organics stored are lubricati-ng ofls, a value of 
0.5 is assumed. The area of infiltration, 3594 ft2, fs the surface area 
associated with the L shaped configuration of the disposal shafts. The 
calculation. takes no credit for lateral migration thus predicting a worst 
case. For th' stored volume of oil, 3750 ft!, the maximum hydrocarbon 
penetration, assuming complete and instantaneous container failure, is 83. 
ft below the shaft floor. Actual penetration will of course be less due 
to lateral plume migration. Container failure will not be instantaneous 
and offset by biodegradation. Ultimately the organics w111 be decomposed 
by either aerobic or anaerobic biofilm degradation, the rate of degra
dation limited by nutrient supply (American Petroleum Institute, 1972; 
McCarty, 1981). These organic wastes are therefore no potential threat. 
to the main aquifer. 

Failure of the aqueous containers, likewise, is no potential threat. 
For the moderately welded Bandalier Tuff, moisture contents below 4 per 
cent by volume result fn no 
redistributed by diffusion; 
capillary action, and above 
gravity drainage (Purtymun, 

migration; from 4 to 8 per cent moisture is 
from 8 to 23 per cent distribution 1s by 

23 per cent the movement is by capillary and 
1979). 

Moisture contents of the site tuff below 10 feet vary from 0.2 to 2. 
per cent by weight (Purtymun, 1971) (0.3 to.3.2 percent by volume). 
Complete and instantaneous failure of the aqueous storage containers 
releasing 1125 ft! of liquid over the 3594 ft2 storage area would 
increase the moisture content of the tuff to 8 per cent to a maximum 
depth of 6.5 ft. Further moisture migration would be by diffusion. 
Diffusion of the moisture in of the waste would trap the metal and salt 
content of the waste in the tuff. 
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Gases evolving fr~m wastes placed in shafts are diffused through the 
tuff in open joints or· along contacts between ashflows. The soil on the 
mesa top and weathering .character1sti cs of the tuff outcrops a 1 ong the 
canyon wall restrict the movement of air into and out of the tuff: how
ever, the tuff responds to atmospheric pressure changes around shafts 
that penetrate the soil zone. The movement of gases or volatiles in the 
vapor phase would be localized around the shaft disposal area, as has 
occurred with tritium in the vapor phase at Area G (Purtymun, 1973). 

c. Securfty Measures 

Both Areas L and G are completely fenced with a 8 ft high chain-link 
security fence, topped by standard three-strand barbed wire 45• standoffs 
to discourage unauthorized entry. 

D. Proximity to Dr1nk1ng Water Sources 

Stream flow in Canada del Buey, north of Area L and G and in 
Pajarito Canyon soutrr of Area l and G, is intermittent. The intermittent 
streams in the canyon recharge water fn the alluvium, which is perched on 
the underlying tuff. The alluvium fn canada del Buey is thin and 
contains no .Perennial water due to the small drainage area and small 
amount of runoff (Purtymun, 1971). 

The intermittent stream in Pajarfto Canyon recharges a body of water 
in the alluvium. As is ~~fcal of stream-connected aquifers, the water 
table is highest during the spring from snowmelt and in late summer from 
showers. In the fall and early .summer the water table declines. The 
decline in the water table is due to high evapotranspiration, especially 
in areas of old gravel pits, which are near· the top of the stream
connected aquifer in Pajarfto Canyon (Purtymun,1971}. Water in the 
alluvium in Canada del Suey and in Pajar1to Canyon is not in sufficient 
quanti~ to·be a source of water supply. 
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There are-no perched aquifers in the vicinity of Areas L and G 
between the mesa top an·d the upper surface of the main aquifer. Th1s is 
based on data collected during construction of two supply wells drilled 
into the main aquifer (located 1 mile to the west, and the other two 
miles to the northwest) (Purtymun, 1984; Cooper, 1965). Three test holes 
(two fn Pajarito Canyon ar:-d one in Area G) were completed dry into the 
basalts (Table I) (Griggs, 1964; Purtymun, 1978). Lithologic logs of 
supply wells PM-2, PM-3 and PM-4 are furnished in Appendix v. 

The only. aquifer at Los Alamos capable of Water Supply fs the main 
aquifer. The main aquffer lfes at a depth of about 950 feet at Area L 
and 850 feet at Area G. Overlying the main aquifer at Area L are about 
340 feet of dry rhyolite tuff and 610 feet of volcanic flow rocks and 
sediments (Fig. 6). 

The m4jor recharge area for the main aquifer is the intermountain 
basin formed by the Valles taldera and deep canyon cut into the flanks of 
the 1n0untains west of P·ajarito Plateau (Area L and G are located on the 
eastern thfrd of the Plateau). The depth to the a qui fer ranges from 
about 1200 feet along the western edge of the plateau, decreasing to 600 
feet along the eastern edge. Movement of water fn the aquifer is to the 
southeast toward the Rfo Grande where there fs discharge into the river 
through seeps and springs (Fig. 7) (Cushman, 1965; Purtymun, 1980A, 
19808). Movement in the upper 1740 feet of the aquifer in the area is 
about 95 feet/year (Purtymun, 1984). 

E. Geological Discrfptfon 

The disposal area is located on Mesita del Buey, a narrow south
eastern trending mesa about two miles long and a quarter of a mile wfde. 
The mesa surface slopes gently from an elevation of 6900 feet near its 
western margin to about 6,600 feet near its eastern end. The mesa 1s · 
bounded on the north by Canada del Buey and on the south by Pajarito 
Canyon. Both canyons have cut 50 to 100 feet below the mesa surface. 

u. 
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TABLE I - DISPOSAL SITE STRATIGRAPHY 

Approximate 
Thickness Feet 

Unit 2b 66 

Unit 2a 30-85 

Unit 1b 25 

Unit 1a 10-30 

120 

10-30 

250-300 

700-750 

+1200 

Description 
Rhyolite tuff, light gray to 
brown, moderately welded, forms 
upper surface of Hesita del Buey. 

Rhyolite tuff, light gray 
pumiceous, moderately welded, 
outcrops on walls of Hesita del 
Suey, thin from west to east. 

Rhyolite tuff, grayish brown, 
moderately welded, outcrop on wall 
of Hesita del Buey. 

Rhyolite tuff, light orange to 
light brown pumiceous tuff, 
nonwelded to moderately welded, 
outcrops in lower slopes of Hesita 
del Buey, thin west to east. 

Rhyolite Tuff, light gray, 
nonwelded, pumiceous, does not 
outcrop at Hesita del Buey but is 
found in subsurface. 

Rhyolite pumice, light gray, 
nonwelded, an ashfall pumice./" 

Composed of basalt flow rocts and 
interbedded sediments. 

Upper 600-650 feet is volcanic 
debris, lower 70 feet is poorly 
consolidated channel-fill. 

Sflty sandstones, sandstones with 
lenses of clay & pebbly 
conglomerate, many contain 
interbedded basalts. 
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17 



N-18 

Mesita del-Buey is part of the Pajarito Plateau which forms a topo
graphic high area along· the western part of the Rio Grande depression in 
North Central Hew Mexico.. The Pajarito Plateau fs formed by a series of 
Pleistocene/Ashfalls and ashflows of Bandelier Tuff. In the subsurface 
are the sediments and basalts of the Santa Fe Group of Middle Miocene to 
Pleistocene Age (Griggs 1964). The formation in the Santa Fe Group from 
oldest to youngest are the Tesuque and Puye with interbedded Chino Mesa 
basalts.- The stratigraphy of the Mesita del Buey fs sucnmarized on Table 
I and shown.on Fig. 6. A detailed geologic section based on data from 
supply and test wells fs shown in Fig. 6A. Detailed geologic mapping of 
the units on Mesita del Buey failed to find any evidence of faulting 
(Purtymun, 1971). Inspection of pits and shac~s have also failed to find 
any evidence of faulting on the mesa. 

1. Disposal Area Formation Thic~ness. The top of the mafn aquifer 
is 950 ft at Area l and aso ft. at Area G. At area L there are 340 ft. 
of tuff underlain by 610 ft. of volcanic rock and sediments above the 
main aquifer. At Area G, there is 220 ft. of tuff underlain by 630 ft. 
of volcanic rocks and.·sediments above the main aquifer 

2. Permeability. Laboratory measurements of saturated permeabili
ties range from o.a gpd/ft2 for.·a welded tuff to 22 gpd/ft2 for a non
welded tuff. Permeabilities are not applicable as the tuff is not 
saturated. The porosity ranges from lSS by volume for a w~lded tuff to 
60S by volume for a nonwelded tuff. Generally the effective porosity is 
15 to 25S less than the porosity fndfcated. The pores in the tuff are 
generally of capillary size so that any movement of fluid that occurs fs 
mainly capillary movement. These capillary-size pores also tend to re
strict movement of fluids as well as retain fluids. 

3. Main Aquifer and Surface Water Monitoring. The quali~ of water 
(chemical and radiochemical) of the mafn aquifer is monitored at the two 
nearby supply wells ~nd springs in White Roc~ Canyon of the Rio Grande. 
Also monitored 1s the .quality of surface flow, if it occurs, in canyons 
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adjacent to Area L. Monitoring of these sources has shown no chemical 
contamination from disposal of chemical wastes (Environmental 
Surveillance Group, 1984). Surface water sampling stations in the 
vicinity of the disposal area are shown in figure a. The non radioactive 
chemical analyses performed on surface and main aquifer waters are shown 
on Table II. Results of water sampling are published· annually in the. 
Laboratory's environmental surveillance report. Copies are routinely 
supplied to the New Mexico Environmental Improvement Division (NHEID). 
An example of a special study of vadose zone monitoring was made in 1976. 
Radiochemical analyses of cores taken from beneath a solid waste pit at 
Area G indicated no migration or movement of radionuclfdes from wastes in 
the pit (Purtymun, 1980). 

4. Additional Monitoring. Curren~ operating practice includes air, 
soil, and biota sampling programs directly related to disposal site 
activity. The objective of the monitoring program fs to reveal loss of 
confinement of hazardous _material from waste disposal sites, and to 
characterize emissions of hazardous materials from waste treatment pro
cessess. Key contaminants relative to environmental surveillance of 
Laboratory waste management activftfes are listed in Table III. Existing 
air, soil (including sediment) and biota sampling sites related to the 
disposal site are shown on figures 9 thru 14. Results are published fn 
the laborator1's annual environmental surveillance report. Additional 
investigations and constructions to establish a system to monitor shallow 
ground water in the alluvium adjacent to Area L and vadose zone 
monitoring at Area L are found in Appendix IV. 

F. EPA Based Assumptions 

The Federal Register (47 FR 32293) of July 26, 1982, lfsts eight 
cri terf a/assumptions that are to be used by owners of dfsposa 1 fac111 ties 
fn making travel time predictions of contaminants. These assumptions are 
intended to maximize the estimated rate of leachate migration. Two of 
the assumptions (f.e., assuming unft fs full of:11quid and assumfng the 
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TABLE II I 

CURRENT KEY CONTAMINANT ANALYSIS2 

Soil/Sediment/Tuff Air Bees Honey -
Radiochemical 

21t1An1 21tlAIII 7Be 7Be 
2UPu napu UltCs 13'+Cs 
239Pu 2!9+21tOPu 1!7Cs 1!7Cs 

Total U Total U S7Co 57 Co 

90Sr !H SltMn SltMn 
1!7Cs Gross • 

Gross B 8!Rb 
Gross • 22Na 
Gross B 22Na 

Total U Total U 
!H 

Chemical 

TSP As Cd 
B F 

Cr Hg 
F 

Hg 
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Fig. 9 Existing Air Samp1ing Locations Pertinent to TA-50 and TA-54 
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soil is saturated) are completely inappropriate in regard to the TA-54 
landfill area. First, the landfill will never be full of liquid since no 
free liquid is deposited int~ the shafts and all liquids in the pits are 
evaporated. Second, the tuff has not been saturated since it was depo
sited about 1.1 million years ago. There is no recharge to the mafn 
aquifer through the mesa tQ~s (Cushman, 1963). To saturate the sectfon 
of tuff, volcanics, and sediments above the main aquifer would require 
the mesas to be covered by about 285 ft of water. Taking these factors 
into account, there is no driving force to carry waste constituents to 
the aquifers •. The required assumptions are discussed here as compared to 
conditions at the site. 

1. Criteria/Assumptions (47FR32293). 

a. Thickness or depth of geologic units underlying the 
regulated unit- See Cestion III(E)(1). Area L is 885 ft. 
and Area G is 785 ft. 

b. Calculation of travel time based on: 

(1) Natural Soil Properties. Saturated permeabilitfes 
range from 0.8 to 22 gpd/ft2 with an average of 11 
gpd/ft2 (Purtymun, 1979). The volcanics and sediments 
underlying the disposal area are not saturated: 
natural moisture content is less than 5: by volume 
(Purtymun, 1971). 

(2) Least Viscous Flufd fn the. Regulated Unit. The least 
viscous fluid in the regulated unit is probably freon 
113, which makes up less than 5: of wastes received: 
however, due to the high vapor pressure of freon 113 
which will cause the fluid to evaporate at normal 
temperature and pressure, little if any of this fluid 
remains in the waste. Calculations for rate of 

30 
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movement were made using viscosity of water 
(pe~ability) as freon 113 can not be contained as 
11qu1d 1n the wastewater, if present, would be the 
~ain.driving force at these areas. 

(3) Assumption That Unit is Full of Fluids. The unit is 
not full of fluids. Current practice dictates that 
liquids are absorbed into vermiculite in 30 or 55 gal 
drums to immobilize the fluids. The impact of past 
free liquids in the storage shafts has been previously 
discussed, and shown to have very little mOVement 
within the unsaturated zone. 

(4) Assumption That Soil is Saturated. The volcanics and 
sediments underlying the disposal areas are not 
saturated. About 950 ft of unsaturated material 
overlies the main aquifer in the area at Area G. The 
area (on a mesa) is not in the recharge area to the 
aquifer. The area is well drained by adjacent 
canyons, thus there is no ponding of any water. There 
is little, or no infiltration of water from 
precipitation into the waste due to the high level of 
evapotranspiration. Based upon the effective porosity 
(30%) and thic~ness of unsaturated volcanics and 
sediments, it would take 285 ft of precipitation with 
no runoff or evapotranspiration-to saturate the 
material ·between the mesa surface and top of the 
aquifer. 

(5) Effective Porosity of lOS. Effective porosity is 
estimated at 30S by volume. 

(6) Soil Attenuation Mechanisms. Soil Attenuation 
Mechanisms are not considered. 
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T7) Assu~pti on that Hi gra ti on of F1 ui ds Through the Sofl 
Began When the Unit Commenced Operation. This 
assumption 1s not necessary because prior ca 1 cul a ti ons 
are based on the maximum volume of free liquids 
previously stored. There is no on-going storage of 
free 11q.uid to contribute additional hydraulic head. 

G. Field Conditions 

Field conditions at the site indicate the tuff, volcanics, and 
sediments are not saturated above the main aquifer. There is no driving 
force (water) to facilitate infiltration or leaching of chemical from the 
disposal shaft. The chemical wastes are now pac~aged so that there is no 
liquid available to set up even a mfnor driving force for infiltration or 
movements of chemicals from the shafts or pits. Based on the above 
discussion,. there is no hydraulic gradient, thus the hydraulic gradient 
is zero (0). 

Velocity • 

• 

Permeability x gradient 

porosity 

11 gpd/ft2 X 0 

7.48 g/ft! X 0.10 

• 0 ft/day 

For all practicable purposes the time to reach the water table cannot be 
calculated, but is infinitely long. 

H. Geologist Qualifications/Certification Statement 

w. D. Purtymun 

.,., 
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BA Major Geology -.Minor Engineering 1958 

University of New Mexico 
Registered Geologht - State of california 
Certificate No. 796 (April 8, 1970). 

US Geological Survey 1955-1969 

Los Alamos National Laboratory - 1969 to Present 

Major Projects: Waste disposal studies (liquids and solid) 

related to monitoring movement of waste contaminates in the 
environment. Water Supply Studies related to location and 

development of water for municipal and industrial use. 
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APPENDIX I 

TSCA GROUND WATER MONITORING EXEMPTION 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION VI 

UOt ELtol STREET 

DALLAS, TEXAS '7SZ70 

Mr. Kenneth R. Braziel, Area Manager 
Department of Energy 
Albuquerque Operations 
los Alamos Area Office 
los Alamos, New·Mexico 87544 

Dear Mr. Braziel: 

... 

On M4Y 31, 1979, the United States Enviro~~ental Protection Agency 
published final regulations in the Federal Rea1ster (43 FR 7150- 7164) 
on Polychlorinated Biphenyls (PCBs),· Disposal and Harking. These regula
tions prohibit the disposal of PCBs at any site not approved by EPA 
after July 2, .1979. The regulations also require that the owner and/or 
operator of a chemical waste landfill used for the disposal of PCBs 
submit information in accordance w1th Section 761.41. "Chemical Waste 
Landfills.• to the Regional Administrator for review. 

On January 25, 1979, we received your formal application for a PCB 
landfill at the Los Alamos Scientific Laboratory (LASL). The 
application was for disposal of DOE/LASL generated PCB solid ~~ste 
and would not be a commercial operation. The application was distributed 
to Regional. Headquarters, and State personnel for comment. A March 
26 1 1979, nev·s release concerning EPA's receipt of the applicathm 
generated several local news stories and three ~~itten responses 
to the Regional Office. One letter was in favor of the site, one 

. opposed, and one brought attention to the nearness of the LASL site 
·to Indian lands and requested the careful review of the facility plan. 
The New Mexico Environmental Improvement Division and the u. s. Fish 
and Wildlife Service reviewed the application and indicated to EPA 
in writing that th~ had no objection to the application. 

After a review of all the information, I made a tentative decision to approve 
your facility as an Annex II chemical landfill for PCB articles. This 
tentative decision was sent to you in rrtY letter of A_prjl.l4 .• 1980, and we 
solicited public comment by placing an announcement 1n the APril 19, 
l2S0 .... 1ssue of the Albuguer=gue Journal. No letters were received 
commenting on the tentative approval. 

·The proposed PCB disposal site is located on top of the Misita del Buey, 
which is on LASl property and is the present location of the ongoing, 
1 ow-.1 evel radioactive disposal site. The proposed site meets al1 the 
technical requirements for a chemical waste landfill as reqaired in 
Section 761.41 (b). except •Groundwater r-\onitor Wells" and •teachate 

.,., 
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Collection Systems." These·systems are not considered fe~sible due to 
arid clim~te conditions, and soil characteristics and conditions. The 
Groundwater Monitor Wells a.nd Leachate Collection System requirements 
are hereby waived as provided in Section 761.41, and the attached condi
tions are required as substitutes. These waivers will not present an 
unreasonable risk of injury to health or environment from PCBs. 

The DOE/LASL chemical waste landfill for disposal of PCB articles is 
hereby approved. Conditions for the operation of your PCB chemical 
waste landfill are listed in Enclosure 1 of this letter. 

Approval for the DOE/LASL landfill may be revoked, modified, or other
wise altered at any time evidence indicates a violation of the conditions 
of this approval letter, 40 CFR Part 761, or other applicable rules 
and regulations. Also this approval is for disposal of PCBs in a 
chemical waste landfill and is not to be construed to be ~pproval for 
PCB incineration or for PCB liquids. The approval applies only to 
the Department of Energy, Los Alamos Scientific Laboratory Landfill, 
Los Alamos, New Mexico. This designation is non-transferrable. 

Sincerely. 

r?..w-~J ~~·. ~ 
'" ~dl ene Harr1 son · 0 

Regional Administrator 

Enclosures 

cc: Thomas E. Da,~a, K.P •• !. Director 
Environmental Improvement D1v1s1on 

Uew Mexico Health Enviroment 
Department 
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Conditions for Disposal of PCBs at the Department or 
Energy/Los Alamos Scientific Laboratory Chemical Waste 

Landftll.·Los Alamos. New Mexico 

1. Maintain ~ecords as specified in 40 CFR 761.45 (b), "Records and Monitoring.• 

2. Advise EPA immediately of any changes. alternations. or divergencies in 
the operational managerial policies and procedures as outlined 1n the 
documents submitted tn support of the application. 

I 

3. Report immediately to the Regional Administrator, EPA Region 6, any detection 
of PCBs in stonmwater runoff or in groundwater samples. 

4. Monitor the two springs currently monitored for the Safe Drinking Water Act 
at least once each year (during and after site operation) for PCBs, pH, 
specific ~onductance. and chlorinated organics. 

5. Install onsite cumulatfve samplers for rainfall runoff collection. 
Water samples collected in the cumulative samplers after rainfall of sufficient 
volume for analysis must be analyzed for PCBs, pH, specific conductance, and 

chlorinated organics. 

6. Report to the EPA Regional Administrator, attention Chief, Solid Waste Branch, 

every six months the follow~ng information: 

a. Types and quantities of PCB articles disposed. 

b. A summary of analytical data which must be developed under 40 CFR 
761.41 (b) (6) (iii) "Water Analysis," and for conditions 4 an~ 5 
listed above. 

c. A summary of shaft or trench construction activities for PCB articles 
disposal and corrective maintenance work required for PCB shaft or 
trench stormwater diversion structures. 
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APPENDIX I I 

POTENTIAL FOR MIGRATION FROM INFILTRATION AND PRECIPITATION -
CALCULATIONS 
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APPENDIX II 

POTENTIAL FOR MIG~ATIOH FROM INFILTRATION OF PRECIPITATION -
CALCULATIONS 

I. INTRODUCTION 

Calculations were made to investigate the possibility of 
infiltration of precipit4tfon into waste disposal pits and shafts and 
provide a means for waste to migrate outward. It was specified that a 
worst-case scenario be considered. 

A. Precipitation 

Although a weather station exists at Area G, it has been collecting 
data for less than 5 full years. Because the length of record is so 
short,· it cannot provide a statistically meaningful data base. Tree-ring 
data cannot be used because methods do not exist to remove C0

2 effects 
(Bower, 1984). 

Weather data has been collected at either TA-3 or TA-59 for the last 
33 years. The TA-3 and TA-59 collection locations are close together, so 
that stationarity is not significant. Previous to 1952, weather data has 
been collected at other locations within los Alamos County, and 
stationarity does become an issue. For this reason, only data collected 
between 1952 and the present is considered a stationary data set. 

The Area G weather station is located about 5.2 miles southeast of 
TA-59. In general, precipitation diminishes to the southeast, and 
specifically, Area G receives annually only .about 75S of the 
precipitation amount measured at TA-59 (Bowen 1984). Due to the paucity 
of data at Area G, 1t was decided to use unadjusted TA-59 data, which 
represents data, on the average, 133S greater. The largest monthly 
precipitation recorded in the 33-year record was used to represent a 
worst-case scenario for Area G. Monthly rainfall statistics are 
presented in Table II-1. 

A1 
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B. Evapotran~piration 

There are many methods available to calculate potential 
evapotranspiration. The method employed was the Blaney-criddle Method, 
as recommended in Cruff (1967),-which was shown to be practical in arid 
and subhumid environments. Calculations are shown on Calculation Sheet 
No. 1. 

The calculation calls for the use of the mean monthly temperature. 
The relationship between monthly average temperature and monthly total 
rainfall was investigated for the month of January to determine if a case 
could be made to use the minimum temperature, Ffg. II-1. It fs evfdent 
that no obvious relationship exists, and so that low temperature does not 
correlate with high rainfall. Therefore, the mean temperature was used, 
as the method dfctates. 

c. Soil Moisture 

Sofl mofsture was determined from the avaflable water capacfty, 
Calculation Sheet No. 2. The available water capacity was calculated for 
both a native soil cover, using the characteristics of the Hackroy sandy 
loam that covers the top of Mesita del Buey, and for crushed volcanic 
tuff, which is used as a cap and ffll in waste disposal pits and shafts. 
The avaflable water capacity for these two covers does not dfffer 
greatly, 138 mm for the Hackroy sandy loam compared to 126 mm for crushed 
volcanfc tuff. 

D. Water Balance 

A water balance was constructed to determfne the amount of water 
available for fnffltratfon. The method used was the Thornthwafte Method, 
as described fn Dunne (1978). Water balances were calculated usfng (1) 
largest monthly rainfall data recorded at TA-59, (2) potential 
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CALCULATIOI SHEET 11 

CALCULATIOI Of UAPOTlAJISPIRATIOI USUG THE ll.AJIET-cAIDDU ttETHOO 

• 
where • • eyapotransplratlon Ia Inches 

• • 110nt11s 
u • k I Pltl 

1•1 
p • per cent of d&ytt.e hours of the ,ear occurrtav 

durlat the pertocl dhlcle4 by 100 
after Chow (1964) t • •an ~~ontllly ~rature •r 

t • .ontllly consu.pttYe use coefficient 

It ts rec~ncle4 that for a subltu.ld eaYir-OMent, where .eu precipitation raages fro. 5.;.20 
Inches, tllat .t • 0.90 durln9 the 91"0W1n9 season and t • 0.75 dur1119 the entire ,ear. (tnff 

and Tlto.pson, 1967). 
Growlnt season vtll be asslllled to eatend fro. fky tltrovgb Septellber.' 

Latitude of Los Ala110s • 35" 52.5 •I• • 35.88• 1. 
p vtll be adjusted for tilts latitude. 

AYt;.Tn~p Montllly hapotraaspl ra-
f'ontll _t_ Dartt• Hour p p/100 •r (tn.L tiM (•) 

----

January 0.75 7.00 0.070 29.1 1.53 38.80 
february 0.75 6.85 0.0685 32.3 1.66 42.15 
fkrcll 0.75 8.35 0.0835 37.6 2.35 59.81 
April 0.75 8.85 0.0885 45.6 3.03 76.88 
fky 0.90 9.81 0.0981 54.8 4.84 u2.n 
June 0.90 9.82 0.0982 65.0 5.74 145.92 
JulJ 0.90 9.98 0.0998 68.2 6.13 155.59 
Auvust 0.90 9.40 0.0940 65.9 5.58 141.61 
Septetlber 0.90 8.37 ·0.0837 60.2 4.53 115.19 
October 0.75 7.85 0.0785 50.2 2.96 75.07 
lowetlber 0.75 6.93 0.0693 37.9 1.97 50.03 
Decellber 0.75 6.80 0.0680 30.8 1.57 39.90 

Total 41.89 

z 
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Soil Moisture Calcu1ations 

Available water capacity 
(AWC) 

N-45 

CALCULATION SHEET 12 

AWC • (field capacity - wilting point)* 
(rooting depth) 

Rooting Depth: The four most common species as determined by importance 
value, a measure of relative abundance, relative dominance, 
and relative frequency, found on revegetated low-level 
radioactive waste disposal areas are: 
1) sand dropseed - Sporobolus cryptandrus 
2) sweet clover melilotus spp. 
3) fescue - festuca spp. 
4) Bigelow aster - aster bigelovii 

(Foxx, Tierney and Williams, in press) 

Rooting depths as summarized from the literature are summarized below: 

Species Average Rooting Depth (em) 

Sand dropseed 99 
Sweet clover 130 
Fescue 
Bigelow aster 

78 
154 

(From Tierney & Foxx, 19B2) 

Assuming that each of these 
rooting depth by averaging. 
respective importance values 
press). 

is equally represented, one may obtain an average 
This result is reasonable when examining their 
(19, 19, 18, 16) (Foxx, Tierney and Williams, in 

Average rooting depth • (99 + 130 + 78 + 154) em 
4 

• 115 em 

Available water capacity: 

Field W11 ti ng Rooting Available 
Capacity Point Depth(cm) Water Capacity(%) 

Native soil cover* 115 12 
Crushed tuff** 0.19 0.08 115 

*Soil is a Hackroy sandy loam, data in Nyhan. et al. (1978). 
**Data from Lane (1984). 

46 

Available 
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138 
126 



N-46 

evapotransp1 ra t1 on accord1 ng to the 01 ancy-Cri dd 1 e Method, and (3) 
available water capacitfes for both native soil and crushed volcanic 
tuff. The results are shown in Tables II-2 and II-3. 

The water balance method, as described, accounts for runoff only 
after soil moisture needs have been satisfied. This assumption on the 
timing of runoff is probably not valid for the local hydrogeologic 
conditions in Los Alamos. Rainfall events in Los Alamos are usually of 
short duratiDn and relatively high intensity. This, combined with the 
relative impermeability of the soils (Hydrologic Soils Groups C and D) 

·develops a rapid runoff. Therefore, it is appropriate to subtract off 
the runoff from the precipitation before soil moisture deficits are 
considered, Table II-4. This technique is also described as being 
appropriate (Dunne 1978}. 

Using the SCS Curve Number Method (SCS 1972), a rainfall-runoff 
relationship was developed for a curve number of 82, which corresponds to 
a 40% cover of herbaceous plants, brush and grasses (Lane 1984}, which 
would develop over a revegetated waste area, Table II-5. Because most 
individual rainfall events do not produce over 1-1/2 inches, a value of 
201 was chosen to represent the amount of rainfall that becomes runoff. 
Note that this is conservative compared to the so: figure recommended in 
the Thornthwaite Method. Then, this 20% is subtracted from the 
precipitation before continiung the water balance, Table Il-4. 

E. Discussion 

Comparing the values for monthly detection (last line} on Tables II-
2 and II-3 shows that there is not much difference in the soil moisture 
characteristics of the crushed volcanic tuff or Hackroy sandy loam native 
so11 covers. However, Tables 11-2 and II-3 do not accurately portray 
hydrologic and hydrogeologic conditions at Los Alamos because runoff is 
not considered rapid in these instances. Table II-4 does consider a 
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TABLE 11-2 

WATER BALANCE - NATIVE SOIL COYER 
(units are •1111-eters) 

Januan February Karch ~ ~ JuM ~ ~s_! ~tetlbe~ October ICovtllt>er Decellt>er 
Preclpltatfan P 71 48 104 82 89 86 168 284 116 172 168 72 
Potential E-T 39 42 60 11 123 146 156 142 liS 75 50 40 (PET) 
P-PET 32 6 44 5 -34 -60 12 142 1 97 118 32 

Accu•. Potentfal - - - - -34 -94 - - - - - .; 
Waterless 

Sof1 Holsture 138 138 138 138 120 75 87 138 138 138 138 138 
A fn Sofl Holsture 0 0 0 0 . -18 -45 +12 +51 0 0 0 0 
Actual E-T 39 42 60 11 107 131 156 142 liS 75 50 40 

~ Soil Hots ture 0 o. 0 0 16 15 0 0 0 0 0 0 :0 
Deffclt z 

I 
.1::--
'-1 Soil Hots ture 32 6 44 5 0 0 0 91 1 91 118 32 Surplus 

Total Ava I hble 92 52 70 40 20 10 5 91 46 120 118 121 for Runoff 

Runoff 46 26 35 20 10 5 3 46 23 60 89 61 

Oetentfon 46 26 35 20 10 5 2 45 23 60 89 60 



TABlE 11-3 

WATER BAlANCE - CRUSHED TUFF COYER 
(untts are atllt~~eursl 

January February Karch ~ ~ June .J.!!Jl.'. August ~-t-~_!r · October Novuber Decerber 

Prectpttatton P 11 48 104 82 B9 B6 168 284 116 172 168 72 

Potenth1 E-T 39 42 60 77 123 146 lS6 142 11S 7S so 40 (PET) 
P-PET 32 6 44 s -34 -60 12 142 1 97 118 32 

Accua, Pottntta1 - - - - -34 -94 
Water Loss 

Soil Hots turt 126 126 126 126 lOS 72 84 126 126 126 126' 126 

Change tn 0 0 0 0 -21 -33 12 42 0 0 0 0 Sotl Hotsture 

:. Actual E-T 39 42 60 77 110 119 1S6 142 llS 7S so 40 :> 
z 
I Sotl Hots ture 0 0 0 0 13 27 0 0 0 0 0 0 ~ 

OJ Deft eft 

Sotl HoUture 32 6 44 s 0 0 0 100 1 97 118 32 Surplus 

Total Avathble 92 S2 10 40 20 10 s 100 Sl 122 179 121 
for Runoff 

Runoff 46 26 JS 20 10 s 3 so 26 61 90 61 

Dettntfon 46 26 JS 20 10 s 2 so 25 61 89 60 



TABLE 11-4 
Water Balance- Native Vegetation Cover With Runoff 

(Units Are Millimeters) 

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
Precipitation P 71 48 104 '82 89 86 168 284 116 172 168 .72 . 201 p 14 10 21 16 18 17 34 57 23 34 34 14 P-201 P=P* 57 38 83 66 11 69 134 227 93 138 134 58 Potential E-T (PET) 39 42 60 77 123 146 156 142 115 75 50 40 
P*-PET 18 -4 23 -11 -52 -71 -22 85 -22 63 84 18 z 

" 
I 

~ 

+:--
Accumulated Potential 

\.0 Water loss -4 -11 -63 -140 -162 -71 -99 
Soil Ho1s ture 138 135 138 128 100 55 50 65 80 136 138 136 Change In Soil Moisture 0 -3 3 -10 -28 -45 -5 35 -5 58 0 0 Actual E-T 39 42 60 11 117 131 156 142 115 75 50 40 So11 Moisture Oef1c1t 0 0 0 0 6 15 0 0 0 0 0 0 
. 
Soil Moisture Surplus 18 0 20 0 0 0 0 50 0 5 84 18 
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TABLE II-5 

VARIATION OF RAINFAL~/RUNOFF FOR CN•82, USING THE SCS CURVE NUMBER METERED CN•82 CORRESPONDS TO • 40% COVER OF HERBACEOUS PLANTS, BRUSH and 
~RASS (LANE, 1984) 

Rainfall ·Direct Runoff % Rainfall (in) ( 1 n) Which Becomes Runoff 

0.5 o. 0 

1.0 0.15 15 

1.5 0.35 23 

2.0 0.65 33 

2.5 1. OS 42 

3.0 1.45 48 

J;S 1.8 51 

4.0 2.25 56 

4.5 2.7 60 

5.0 3.15 63 

C1 
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rapid runoff, which is in most instances what is physically observed in 

field conditions and st~dies, and should be considered an appropriate 

representation for field conditions. 

The last row on Table II-4, Soil Moisture Surplus, represents that 

water that is available for infiltration. There is no surplus water 

available during the months of February, April, May, June, July, and 

September. The amount of surplus water available during the months of 

January, March, October, and December is less than 1 inch per month. 

August has a surplus of just under 2 inches and November has a surplus of 

3.3 inches. 

This method of water balance calculation is deficient in the respect 

that there is no accounting for that amount of rainfall that is taken up 

by interception and depression storage. Interception is that portion of 

the total precipitation that wets and adheres to above ground objects 

until it is returned to the atmosphere. Interception storage may account 

for anywhere from 5 to 40~ of the rainfall (Viessman 1977). Depression 

storage is that portien of the total precipitation detained in and 

evaporated from surface depressions and does not contribute to either 

runoff or infiltration. Heasurements of depression storage for intense 

storms vary with cover compositi~n. and is less than 1/2 inch (Viessman 

1977). If these constituents of the hydrologic cycle are considered, 

calculations would show inconsequential soil moisture surpluses for the 

months of January, March, and December, and about 1.3 inches for August, 

Tab 1 e I I -6. 

It should be stressed that all assumptions used in these 

calculations are very conservative and present an extreme worst case. 



TABLE 11-6 

Water Balance - Nattve Vegetation Wfth Runoff, lnt~rception, And Depression Storage 
(Unfts Are Mtllf~ters) 

Jan Feb Har Apr May Jun Jul Aug Sept Oct Nov Dec 
Prect pita ti on P 71 48 104 82 89 86 168 284 116 172 168 72 
Runoff (201 P) R 14 10 21 16 18 17 34 57 23 34 34 14 
Interception (151 P) I 11 7 16 12 13 13 25 43 17 26 25 11 
Depression Storage D 6 6 6 6 6 6 6 6 6 6 6 6 
Potential E-T (PET) 39 42 60 77 123 146 156 142 115 75 50 40 l.TI 

z 
w 

P-R-1-D-PET 1 -17 1 -29 -71 -96 -53 36 -45 31 53 1 I 
VI 
N Accumulated Potential 

. Water loss -17 -16 -45 -116 -212 -265 -229 -274 

So11 Moisture 104 130 130 105 55 30 23 25 18 49 102 103 
Change In Soft Hotsture 1 26 0 -25 -so -25 -7 2 -7 31 53 1 
Actual E-T 39 42 60 77 123 111 156 142 115 75 50 40 
Soil Moisture Deficit 0 0 0 0 0 35 0 0 0 0 0 0 
Sofl Hofsture Surplus 1 0 1 0 0 0 0 34 0 0 0 0 

.. 
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APPENDIX Ill 

POTENTIAL MIGRATION DUE TO PAST PRACTICES (CALCULATIONS) 
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PUOULEH: ESTIMATE VOLUME OF FREE LIUUIU WASTl POSSIHLE IN WASTE SHAFTS FILLED PRIUR TO 1982. 

Ureak Down of Shafts: 

SHAFT NO. DATE OPEN DATE CLOSED 

Or9ani~-waste Oil 

1 Organic 1980 Sept. 1983 

4 Organic Feb. 1975 11ay 1980 

5 Waste 011 Feb. 1975 June 1977 

10 Waste 011 June 1977 June 1979 

11 WO-Solvent Jan. 1978 July 1979 

12 WO-Solvent Jan. 1978 July 1979 

17. Organic June 1979 Nay 1982 

18 Waste Oil June 1979 June 1900 

19 Waste Oil . April 1900 Sept • 1980 

22 Organic 

Acids & Uases 

2'* Feb. 1975 July 1979 

Inor9anic 

3 Feh. 1975 Nov. 1978 

13 June 1979 Hay 1982 

20 April 1980 Sept. 1903 

DIA. FT. 

3 

3 

3 

3 

8 

8 

3 

8 

8 

3 

3 

3 

8 

3 

Shafts filled after 1983 include vermiculite .so 100 free liquid occurs. 
* Chemicals not containerized. 

Source of Data: Area l Waste Log Uook and OWG ENG-4-4468 "Materials Disposal Areas. Area L". 



MAXIMUM LIQUlD VOLUMES 

Organic & Waste. Oil 

6 ( 3 I) shafts X 125 
4 (8' ) shafts X 125 

Acid & Base 1 (3') Shaft x 125 
10 .Organic 2 (3 I) shaft x 125 

1 (8') shaft x 750 

APPROXIMATE STORAGE AREA 
L Shape Hole Cop fig. 

12.5' 
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cu. 
cu. 

cu. 
cu. 
cu. 

ft./shaft • 
ft./shaft • 

ft./shaft • 
ft./shaft • 
ft./shaft • 

12.5' 
,....--- #. 

I 
I 

62.5' 

I 
I 
1 

14---- 237 • 5 I ------.•: 

750 cu • ft. 
3000 cu • ft. 
3750 cu. ft. 

125 cu. ft. 
250 cu. ft. 
750 cu. ft. 

1125 cu. ft. 

Area. • 62.5' x 12.5' x.'(237.522S- 12.5') x 12.5' • 3593.75 ft.2 

Calc. max. depth of oil penetration assumed total failure of organic storage. 

Source: T.L. de Pastrovich, •Protection -of Groundwater from 
Water from Oil Pollution•, Concowe Report Nr.3/79. 

FORMULA Page 13 

Where 

0 • 1000 v 
A X R X K 

D • Maximum Depth of Penertratfon, m 
V • Volume of infiltrated oil M3 

A ·• Area of infiltration •, 

R • Retention Capacity of Soil 
t • Approx. viscosity correction factor 
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K = 0.5 for low Vis, Eg. Gasoline 
1.0 for Kerosene, Gas, Oil, etc. 
2.0 for Fuel Oil, llo. 1 & Heavier 

VALUES FOR R 

Soil R l/H3 

Oil Retention Capacity 

Stone/Coarse Gravel 
Gravel, Coarse Sand 
Coarse Sand 
Medium- Fine Sand 
Fine Sand, Silt 

5 

8 

15 

25 

40 

f·P Oil c 3750 cu.ft. M3 = 106.2 m3 
35.31 cu. ft. 

Area In M' c 3593.75 ft' H' = 333.99 m' 
10. 76 ft' 

= 334 ~p 

log indicates that waste is mainly waste oil; to be conservative, assume 
low vis.: k = 0.5 

Subsurface sofl closest to fine sand R = 25 

0 = 1000 (106.2 rP) = 25.4 m (83.3 ft) 
334 M7 X 25 l/M3 X 0.5 

Sensi tf vi ty 

Assume R = 5 Coarse Gravel 

. D = 1000 (106 .2 m3) = 127.2 m (417.3 ft.) 
334 m2 x 5 L/M3 x 0.5 

SCJ 
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CALCULATE SHAFT VULUMlS 

3'~ H GO' 

Vol = nR" (II ) 

= 3.141 (3/2' )7(60') 

= 424 F t3 

B'Q .II 60 I 

Vol =· i1R<' (H) 

= 3.141 ( 8/2 )2 ( 60 I ) 

= 3015 Ft3 

Gross Shaft Volumes 

Organic and Waste Oil 

6 (3') Shafts x 424 ft3/Shaft = 2544 ft3 
4 (8') Shafts x 3015 ft3/Shaft = 12060 ft3 

SUUTOTAL = !4b04 ft3 

Acid and Uasc 

1 (3') Shaft x 424 ft"3/Shaft = 424 ft3 

Inorganic 

2 (3') Shafts x 424 ft3/Shaft = 848 ft3 
1 (8') Shaft x 3015 ft3/Shaft = 3015 ft3 

SUBTOTAL • 4287 ft3 

TOTAL = 18891 ft3 

fl() 
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PACKING PIWCEUt:ffi£: In an 8ft. 0 shaft 5-6 55 gal. drums arc placed in a layer 
wit~· 6 f nches of crushed tuff between 1 ayers. 

In a three ft. ~ shaft 1-55 gal. drums forms a layer wfth 6 inches of crushed tuff. 

To maximize volume IJrcdiction, assume 6 drums per layer. 

Urum Ufmension: 22 1/4" (l.;.; 33 1/4" Ht. Vol. 55 Gal~· 
(Uy Heasurement) 

A Layer = 33 1/4" + 6" Dfrt = 39 1/4" 

Assume ·60ft. shaft less 3ft. topffll. 

Possible Layers "' 60 ft.-3 ft. c 17.4 • 17 
39 1/4 11/12 11/1 

Vol. per 8'(1 Shaft 

Cubf c ft. • 6 Drums 55 Ga 1. Cu. Ft. 17 Layers ~ca_y_c_r ______ ~D~r-u-m~----7~.~4~8~1-G~a~1~.-----s~h~a~f~t--

= 749.9 Cu. Ft. 

= 750 Cu. Ft. 

Vol. per 3'(1 Shaft 

Cub f c F t. "' .;;;..1 ,....o....;r_u..;.m ____ S;...;S;,......;;G;..;;a..;.l..;;.. ----.,..;;C..;;;u..,.. • ......-F .;,..t .;..,· .---.;;;.1_7 .,..,L;..;a;;_,jy;,..;c..;.r...;..s Layer Drum 7.481 Gal. Shaft 

= 124.9 Cu. Ft. 

= 125 Cu. Ft. 

61 
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Hef. J.H. Abrahams. Jr.: "Physical Properties of and Movement ot Water in 
Uande 1 i er Tuff" 

USGS. Open File Report 1963. Albuquerque. NM. 

From 0-8% Vol. If 0 is Redistributed by 01ffusion 
7. 

8-221 Uy Capillary and Gravity 

22~41% Gravity by Drainage 

Uelow 10 ft. moisture content is 0.2- 3.21 Vol. 

Calculate depth of rock associated with 4.8% increase in moisture to 8%. 

~ 1125 cu •. ft. • 8-3.2% of Total Volume. 

Depth = 1125 cu. ft. 1.0 Tota 1 :: 6.5 ft. 
0.048 H

7
0 3593.75 ft:? 

Calculated U Change. 

Depth :: 1125 cu. ft. 1.0 Tota 1 = 31.3 ft. 
0.01 H

2
0 3593.75 ft2 

Calculated 100 ft. = % Moisture Change. 

% • 1125 cu. ft. X 100% = 0.3% 

3593.7 ft~ X 100 ft. 

Calculated @ 950 ft. ... ~lots ture Change • "' 

% = 1125 cu. ft. X 1001 :: 0.325% 

3593.7 ft.2 X 950 

r..? 
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Ultimate Fate ot U11 

Het. 1. American Petroleum Institute, 1972, "The 
Migration of"Petroleum Products in Soil and 
Ground Water": API Publication 41~~. 
Washington, O.C., 

Het. 2. P.L. ~lcCarty, M. Reinhard, U.E. Rittman, 
"Trace Organics in Ground Water". 

Hef. 3 Biodegradation producers Microbial Cells, 11
7
0, 

co & ll 0. 

' ' 
Aerobic Bacteria - Need Oxygen, have 
been found in pourous (permiablc) 
torma tf ons severa 1 thousand feet 
down. 

Anaerobic Bacteria - Found in 
subsurface but results in slower 
decomposition rates. 

Hef. 4. Mechanism Ufofilm degradation or biofilm 
kenetics - nutrients rate limiting. 

Consider Aqueous Liquids 

Volume 

LU H 0 = 
' 

1125 cu. ft. 

1125 cu. ft. 62.4 lb = 

cu. ft. 

Consider Hock Oensity 72 - 115#/cu. ft. 

70,200 1 bs 

Moderately Welded (Source: Purtymun) 

Surface· Area 3593.75 ft. 
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INVESTIGATION AND CONSTRUCTION TO ESTABLISH A MONITORING SYSTEM 

I. INTRODUCTION 

The proposed investigation and construction is to be performed to 
establish a monitoring system at AreaL (Chemical Waste Disposal Area). 
Area L fs located on Mesita del Buey, a narrow southeast trending mesa 
bounded on the north by Canada del Buey and on the south by Pajarito 
Canyon (Fig IV-1). The surface of the mesa is underlain by about 250 ft 
of ashflow and ashfall of rhyolite tuff (depth to top of aquifer 950 
ft). 

The study will (1) establish observation wells in adjacent canyon; 
(2) establish a system to monitor possible infiltration of water from 
precipitation (possible transport mechanism for contaminants) and (3) 
establish through test drilling, sample collection, and analyses of 
samples of transport of oils or chemicals has occurred from existing pits 
or shafts. 

A. Observation Wells 

Six observation wells are scheduled for construction, three in Canada 
del Buey and three in Pajarito Canyon. In each canyon, there will be one 
well upgradient from Area L, one opposite Area L, and one below Area G 
(Fig IV-1). Effort will be made to locate the wells in the thickest 
section of alluvium. Thickness of alluvium in Canada del Suey ranges 
from 3 to 4 feet, while in Pajarito Canyon the thickness is less than 25 
ft. Water in the alluvium is seasonal and occurs only after prolonged 
runoff from snowmelt. The wells will be drilled with an rig using a 7-
fnch auger. The wells are to be completed at the alluvium-bedrock 
contact, and will be cased with 4-fnch PVC casing. The lower 8 ft of the 
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casing is perforated with 1/2-inch diameter (drilled) holes and wrapped 
with stainless steel screen. The annular space between the casing and 
the hole wall 1s to be filled with 1/4 to 1/2 inch gravel to within 3 ft 
of land-surface. The upper 3 ft of the annular space will be filled with 
cement. The well head will be completed with a locking cap. 
B. Moisture Access Holes 

Five moisture access holes will be constructed (four within Area L 
and one on the mesa outside of the area) to measure the distribution and 
possible movement of moisture in the tuff (Fig IV-2). The holes will be 
constructed using a 3-inch auger and cased to a depth of about 23 ft 
(depth of hole) with aluminum tubing. The holes are to be monitored 
using moisture/density equipment (Campbell Pacific Nuclear Corp., 501 
Oepthprobe Moisture/density gauge). The use of moisture/density 
equipment has been used in the past at Los Alamos to determine 
distribution and movement of moisture and density in the tuff. 

c. Test Drilling 

Four core holes are to be drilled as part of the investigation to 
determine possible movement of contaminants from pits or shafts. One 
core hole (·20 ft deep) will be drilled to obtain cores for background 
data out side Area L. The remaining three holes are to be drilled in 
Area L (Fig IV-2). Locations are : (1) adjacent to seepage pit B (liquid 
lithium hydroxide release), (2) adjacent to shaft 12 (oil in drums), and 
(3) adjacent to shaft 24 (vermiculite-oil mixture in drums). Holes are 
to be drilled using a hollow stem auger to a depth of about 100 ft. 
Drive split spoon or auger cores will be collected at about a 10 ft. 
interval. 

Cores are to be analyzed to determine if migration of chemicals or 
oils has occurred. Initial core analyses will be determined as described 
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below; however; unused portions of the cores will be retained if further 
analyses are necessary.-

1. Moisture content shall be determined of all cores. 

2. Cores taken from near the seepage pit will be analyzed for Li, 
Cr, Cu, NH 4F2 , F, and TDS (Total Dissolved Solids). 

3. Cores taken near shafts will be analyzed for total organic 
carbon. 

4. The set of cores collected outside of Area L and analyzed for the 
above constituents or compounds to provide background for 
comparison of analyses from within Area L. 

Upon completion of drilling and sampling, the holes will be used to 
determine if vapor migration (vapor from organic compounds) of organics 
from the shafts or pits exists in the tuff. Samples will collected by 
pumping air from the holes or through the use of packers to pump air from 
selected depths within the holes. The methods employed will depend on 
results of analyses of cores. 
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PERTAINING TO WASTE MANAGEMENT ACTIVITIES 
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----------------------------HEALTH AND SAFETY MANUAL 

Administrative Requirement 6-1 

Hazardous l\laterials 

Introduction 

Definitions 

Evaluation of 
the Operation 

August /984 

Research and development activities often require the use ofmaterial(s) 
that may endanger the health of employees who use such materials or who 
work nearby. To maintain employee exposures as low as reasonably 
achievable, it is essential that the use of any hazardous material be 
evaluated by the Health, Safety, and Environment Division; effective 
controls be established; and each affected employee be provided with the 
appropriate training and technical information to safely use the material. 

Hazardous Materials- potentially harmful materials that are or may 
generate or release toxic, infectious. carcinogenic, asphyxiating, irritating, 
corrosive, or flammable/combustible dusts, fumes, mists, vapors. gases, 
or fibers, which could endanger Laboratory employees, the public, the 
environment, or facilities. Such generation or release may occur during 
manufacture, handling, machining, transpon, storage. use, or disposal. 
Material Safety Data Sheet (MSDS)- an organized, authorhative source 
ofhealth. safety, and environmental information on hazardons r11aterials 
that details trade name and product identification; ingredienb ~nd 
hazards: physical data; fire and explosive data; reactivity cia i<' ar.ct health 
hazard information; spill, leak, and disposal procedures; spt.ci?! 
protection information; and other special precautions. 
Controls- methods, procedures, and equipment used to mir,imize 
exposures to Laboratory employees, the public, the environmr:Tit, and 
facilities. The four types of controls are substitution with kss hazardous 
materials, engineering controls, administrative controls, and personal 
protective equipment. 

Group leaders must evaluate their operations and establish and maintain 
measures to ensure that personnel exposures to hazardous materials are 
kept as low as reasonably achievable. It is imperative that the Health, 
Safety, and Environment (HSE) Division be contacted for an evaluation 
of proposed processes involving hazardous materials before the process is 
initiated. preferably during the planning stages. The HSE Division 
determines the risks associated with hazardous materials, helps the group 
leaders determine the appropriate control measures for a panicular 
operation, and conducts periodic surveys to help ensure tha.t appropriate 
control measures are in effect. 
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Building modifications and major changes to operations, materials, 
equipment. or facilities must be reviewed by the HSE Division and 
Facilities Engineering (ENG) Division to ensure that those activities will 

· not expose employees to hazardous materials. 

Working with HSE Division personnel, group leaders must ensure that 
their employees (I) are aware of the risks associated with the use of 
hazardous materials, (2) are trained in and follow the health and safety 
procedures necessary to prevent or mitigate exposun~-: to those materials, 
and ( 3) receive the appropriate Material Safety Data Sheet (MSDS), or 
other toxicological information. Only trained employees shall be allowed 
to work with hazardous materials to help ensure safe use. 

NOTE: Material Safety Data Sheets are secured from the manufacturer 
and disseminated by Industrial Hygiene to the operating groups. 

The Materials Management Division (MAT) and its chemical contractor, 
VWR Scientific Inc. (VWR), ensure compliance with regulations for 
labeling and storing stock items. and participate in the audit of toxic 
chemical use by maintaining inventory and issue data on toxic materials 
in Stock. The Industrial Hygiene Group (HSE-5) works with MAT fVWR 
to audit toxic chemical use at the Laboratory and to help ensure 
compliance with applicable regulations. 

Industrial Hygiene provides MAT fVWR with a list of potentially 
hazardous materials. Using this list, MAT fVWR screens purchase 
requests and forwards those identified as involving potentially hazardous 
materials to Industrial Hygiene for a determination of the potential 
hazard to the user. Iflndustrial Hygiene determines that adequate 
procedures and equipment will not be in effect before planned use of a 
particular materiaL MAT fVWR will delay issuance ofth!lt material. 
MAT /VWR assists Industrial Hygiene by obtaining the appropriate 
toxicological information from hazardous material suppliers. In addition, 
MAT fVWR ensures that outgoing shipments of hazardous materials are 
packaged and shipped according to applicable regulations. 

Group leaders whose operations involve the use ofhazardous materials 
must identify at least one employee and alternate(s) as authorized 
receivers ofhazardous materials at each receiving location, and provide 
MAT fVWR with a current List of those employees. The requesting group 
must ensure that their facilities are adequate and their authorized 
personnel are properly trained for receipt of hazardous materials. 
MAT/VWR will deliver hazardous materials only to designated or 
identified authorized receivers. 

NOTE: MAT will not deliver potential chemical carcinogens. Such 
materials must be picked u.p by an authorized user. (See Administrative 
Requirement 6-3, .. Use of Potential Chemical Carcinogens.") 

Page2of3 



Disposal 

Reporting Exposure 
Incidents 

References 

Referrals 

August 1984 

P-3 

AR6-l 

Group leaders must ensure that disposal ofhazardous materials follows 
approved health and safety procedures. The Waste Management Group 
(HSE-7) ensures that disposal of hazardous materials conforms with 
applicable regulations. 

Exposures to hazardous materials must be reported to the Health, Safety, 
and Environment Divisiqn acccording to the procedures specified in 
Administrative Requirement 1-1, "Accident/Incident Reporting." 

"Accident/Incident Reporting," Administrative Requirement 1-1, in 
Health and Safety, Los Alamos National Laboratory Manual, 
Chapter 1 (August 1984). 

"Environmental Protection, Safety, and Health Protection Program for 
DOE Operations," Department ofEnergy Order 5480.1A 
(August 13, 1981 ). 

"Explosives," Administrative Requirement 6-6. in Health and Safety, 
Los Alamos National Laboratory Manual, Chapter 1 (August 1984). 

"Occupational Safety and Health Program for Government-Owned 
Contractor-Operated Facilities," Department of Energy Order 5483.1 
(April 13, 1979). 

"Use of Potential Chemical Carcinogens," Administrative 
Requirement 6-3. in Health and Safety, Los Alamos National Laboratory 
Manual, Chapter I (August 1984). 

Industrial Hygiene Group (HSE-5), 7-5231 

Waste Management Group (HSE-7), 7-4301 

Facilities Engineering (ENG) Division, 7-6131 
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Biological samples are collected from Laboratory emplP:·:es who 
routinely work with, or may be exposed to, certain hazardous materials. 
These samples are analyzed and used to monitor employee exposure and 
evaluate engineering controls designed to reduce such exposure. The 
frequency and type of sampling depend on the nature and intensity of 
potential exposure to the hazardous material. 

Biological Monitoring- the systematic collection and analysis of a sample 
(such as blood, urine, hair, or breath) from employees potentially exposed 
to hazardous materials. Such monitoring helps determine the amount of a 
given material, metabolite, or antibody present in a biological system. 
Biological Sample - specimen ofblood, urine, hair, feces, breath, or other 
human material collected for analysis. 

Hazardous Materials- potentially harmful materials that are or may 
generate or release toxic, infectious, asphyxiating, carcinogenic, irritating, 
corrosive, or flammable/combustible dusts, fumes, mists, vapors, gases, 
or fibers, which could endanger Laboratory employees, the public, the 
environment, or facilities. Such generation or release may occur during 
manufacture, handling, machining, transport, storage, use, or disposal. 

The Industrial Hygiene Group (HSE-5) determines ifbiological 
monitoring is needed and notifies the employees and appropriate 
management if their participation in the program is required or just · 
advisable. Sampling may be as follows: 

• urine sampling to monitor exposure to some metals, anions, and 
organic compounds, 

• blood sampling to monitor exposure to some metals, solvents, and 
gases, 

• breath sampling to monitor exposure to some organic vapors and 
various gases. 

Laboratory employees working with hazardous materials in amounts that 
may be harmful to their health must participate in the biological 
monitoring program, as determined appropriate by the Health, Safety, 
and Environment (HSE) Division. 

The Occupational Medicine liroup (HSE-2) collects and analyzes 
biological samples during routine physical examinations and as needed 
after real and suspected exposures to evaluate the health status of 
employees . 
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The HSE Division provides instructions, sampling containers, and 
delivery and pickup of samples that do not require medical assistance (for 
example, urine, feces, and breath samples). 

The Health and Environmental Chemistry Group (HSE-9) performs 
chemical analyses of the materials or their metabolites, maintains records, 
interprets the data, and reports the results, as appropriate. 

Results of monitoring activities and the interpretations of those results are 
recorded in the employee's medical or exposure records. These records are 
available to the employee upon written request to Occupational Medicine. 

"Biological Sample Monitoring," Technical Bulletin 606, in Health and 
Safety, Los Alamos National Laboratory Manual, Chapter 1 (August 1984). 

"Hazardous Materials," Administrative Requirement 6-1, in Health and 
Safety, Los Alamos National Laboratory Manual, Chapter 1 (August 1984). 

Occupational Medicine Group (HSE-2), 7-7251 

Industrial Hygiene Group (HSE-5), 7-5231 

Field Services Section ofHSE-5, 7-1206 

Health and Environmental Chemistry Group (HSE-9), 7-3269 
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The Laboratory uses flammable and combustible liquids as fuels, 
reagents, cleaning agents, solvents, etc. To minimize the risks of fire and 
explosion and to ensure workplace safety, this administrative 
requirement specifies the procedures for using and storing such liquids at 
the Laboratory. 

Combustible Liquid- a liquid with a flash point at or above 1 OOOF 
(37.8°C). Combustible liquids are subclassified as follows: 
• Class II and IliA Liquids have flash points above lOOoF (37.8°C) but 

below 200oF (93.4°C). Examples: turpentine and kerosene. 
• Class IIIB Liquids have flash points at or above 200°F (93.4°C). 

Examples: mineral oil and transformer oils. 

Flammable Liquid- a liquid with a flash point below lOOoF (37.8°C) and a 
vapor pressure not exceeding 40 pounds per square inch (absolute) at 
I 00°F. Flammable liquids are known as Class I liquids, with the following 
three subclasses: 

• Class lA Liquids have flash points below 73oF (22.8oC) and boiling 
points below lOOoF (37.8°C), Examples: gasoline and ethyl ether. 

• Class IB Liquids have flash points below 73"F (22.8oC) and boiling 
points at or above lOOoF (37.8°C). Examples: acetone and benzene. 

• ClassIC Liquids have flash points at or above 73oF (22.8°C) but 
below lOOoF (37.8°C). Examples: amyl alcohol, xylene, and some 
diesel fuels. 

Flash Point- the minimum temperature at which a liquid gives off vapor 
in sufficient concentration to form an ignitable mixture with air near the 
surface of the liquid. 

Safe Means of Exit. Group leaders must ensure that flammable or 
combustible liquids are never used in a place or situation (for example, 
limited egress/confined spaces) unless the user and fellow employees 
could escape safely in the event of a spill or fire. 

Fume Hoods/V ent1lation and Ignition Sources. Flammable liquids must 
be used in a fume hood or under local exhaust ventilation. Before 
dispensing or using flammable liquids, supervisors and employees must 
ensure that ventilation is adequate and ignition sources (for example, 
spark-producing devices or pilot lights) are eliminated . 
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Procurement of flammable or combustible liquids must be limited to 
quantities that can be used in a reasonable amount of time (usually within 
l month). 

Flammable or combustible liquids that are no longer needed or are not in 
active use must be disposed of promptly and safely. For specific disposal 
instructions. see Administrative Requirement 10-3, ''Nonradioactive 
Chemical Waste." 

The following types of containers are used by the Laboratory to ensure the 
safe storage of flammable or combustible liquids. 

Safety Cans. Only safety cans that have been listed and labeled by the 
Underwriters Laboratories Inc. (UL) or approved and labeled by Factory 
Mutual Research Corporation (FM) shall be used at the Laboratory. 
Class I flammable liquids must be stored in approved safety cans when 
quantities exceed l quart or l liter unless the liquid would be rendered 
unfit for its intended use by contact with metal and the users' process 
would require either ( 1) more than 1 quart of a Class I liquid of a single 
assay lot to be used at one time, or (2) the maintenance of an analytical 
standard liquid of an u~tra-pure quality. 

Drums. Containers used to ship flammable or combustible liquids must 
be approved Department ofTransponation (DOT) shipping containers 
(drums, DOT l7E) and the liquids within them must be dispensed only 
into approved safety cans that are electrically bonded to the ~rums. 

Cabinets. Any cabinet used to store flammable liquids must be UL-listed 
or FM-approved, closed, yellow metal, and clearly marked with the words 
'"DANGER: FLAMMABLE LIQUIDS" and with the Laboratory 
precautionary sticker. Contact the Loss Prevention Section ofENG-4 to 
obtain these stickers. · 

Although not a requirement, combustible liquids also should be stored in 
these cabinets. 

When several small bottles are used to store more than l gal. of flammable 
liquid (for example, chemically pure or reagent-grade liquids), the small 
bottles also must be kept in an approved safety cabinet, storage room, or 
shed. 

NOTE: Nonflammable solvents must not be stored in these cabinets. 

Storage Rooms. Large quantities (for example, 50 gal. or more) that are 
not immediately needed for an operation/activity must be stored in 
approved flammable liquid storage rooms or in outside sheds that are 
noncombustible. 

NOTE: Multiple cabinets are not a substitute for a storage room or outside 
shed. Only limited quantities of flammable or combustible liquids are 
allowed outside the flammable liquid storage rooms (contact the Loss 
Prevention Section). 
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Storage of more than 60 gal. of flammable or combustible liquids must be 
approved by the Loss Prevention Section. 

Safety Cans. When storing flammable liquids, the safety cans must 

• be painted red, 

• be clearly marked with the words "DANGER: FLAMMABLE 
LIQUIDS," 

• be labeled with the name of~he flammable liquid, and 

• have a yellow stripe around the safety can. 

Exceptions must be covered in an apt: roved standard operating 
procedure. 

NOTE: Do not store nonflammable solvents in these red-painted cans. 

Other Containers. Pint bottles and other containers of flammable liquids 
must have the contents properly labeled and, when the flash point is less 
than or equal to I OO"F, have the words "DANGER: FLAMMABLE" 
marked on the container. 

··Flammable and Combustible Liquids" 29 CFR 1910.106, Occupational 
Safety and Health Administration (January 1, 1976). 

"Flammable and Combustible Liquids Code," National Fire Protection 
Association (NFPA) Standard No. 30 ( 1981 or latest edition). 

"Flammable and Combustible Liquids Code Handbook," National Fire 
Protection Association (NFPA) ( 1982). 

"Nonradioactive Chemical Waste," Administrative Requirement 10-3, in 
Health and Safety, Los Alamos National Laboratory Manual, Chapter I 
(August 1984). 

"Standard on Fire Protection for Laboratories Using Chemicals," 
National Fire Protection Association (NFPA) Standard No. 45 (1982 or 
latest edition). 

Safety Group (HSE-3), 7-4644 

Loss Prevention Section ofENG-4, 7-9045 
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This administrative requirement specifies the rules and genentl. 
procedures for disposal of nonradioactive liquid and solid chemical 
wastes at the Laboratory, thus ensuring the protection oflaboratory 
personnel, the public, and the environment, as well as compliance with 
Federal and state regulations. 

Chemical wastes commonly generated at the Laboratory include all types 
oflaboratory research chemicals, oils, solvents, beryllium, asbestos, 
carcinogens, compressed gases, and other nonradioactive solid or liquid 
wastes contaminated with hazardous chemicals. NOTE: High explosive 
wastes are a special case and are not included in this document. 

Hazardous Chemical Waste- any chemical or mixture of chemicals that is 
intended for disposal and is corrosive to living tissue; is toxic, flammable, 
carcinogenic, teratogenic, mutagenic, or infectious; or in any way poses a 
present or potential hazard to human health or the environment. 

Group leaders must ensure that the potentially hazardous waste materials 
in their work areas are identified and that the Industrial Hygiene Group 
(HSE-5) is contacted if workers could be exposed while handling, treating, 
or disposing of such materials. 

Guidance in identifying hazardous chemicals is provided by the health 
physics staff(HSE-1, -10, and~ 11 ), Industrial Hygiene, and the Waste 
Management Group (HSE-7), as well as by the following sources: 
• 40 CFR 712 (as proposed), which defines toxic substances under the 

terms of the Toxic Substances Control Act, 
• 40 CFR 261, which defines the characteristics and provides a listing 

of hazardous wastes under the terms of the Resource Conservation 
and Recovery Act, 

• 40 CFR 116, which defines hazardous substances under the terms of 
the Clean Water Act, and 

• 40 CFR 117, which defines reportable quantities for hazardous 
substances under the Clean Water Act. 

Before initiating an operation that will either generate a new hazardous 
waste or increase the volume of existing wastes, the originating group 
should discuss available treatment/disposal options with Waste 
Management staff. In most cases, the existing waste-management 
facilities, technology, and manpower at the Laboratory will be able to 
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handle the wastes. If not, Waste Management staff will help identify 
disposal options, including the use of offsite treatment facilities. The 
originating group however, may need to allocate the appropriate 
personnel, funding, and facilities. 

Group leaders must ensure that their operating personnel are trained in 
and follow Waste Management policies and procedures appropriate to 
their work. 

A Chemical Waste Coordinator must be identified for each waste
generating group or site, as applicable, to serve as the primary contact with 
Waste Management staff. The Chemical Waste Coordinator must ensure 
the safe use of chemical waste collection areas or cabinets and the pre
disposal treatment of the wastes, as determined appropriate by Waste 
Management. NOTE: The Chemical Waste Coordinator may be the same 
person as the Spill Coordinator identified in Administrative 
Requirement 9-4, "Oil, Chemical, and Airborne Releases.,. 

Generation of chemical waste must be kept as low as reasonably 
achievable. The groups generating the wastes can reduce the volume by 
obtaining only the minimum amount needed to perform a specific task. 
Whenever possible, unopened containers of chemicals should be returned 
to Chemical Stock (VWR) rather than disposed of. Waste Management 
staff are available to help the originating groups determine waste
reduction procedures. 

Operations involving the handling and disposal ofberyllium, carcinogens, 
and suspected carcinogens require a standard operating procedure (SOP). 
(See Administrative Requirement 1-3, "Standard Operating Procedures 
and Special Work Permits ... ) In addition, an SOP may be required for 
operations involving significant quantities of other particularly toxic or 
hazardous materials, as determined by Waste Management. If an SOP is 
required, Waste Management review of the SOP must precede initial 
implementation and occur annually thereafter. 

The SOPs must include procedures for segregating, treating, packaging, 
and shipping the wastes, as well as special problems involved. Waste 
Management staff are available to help the originating office prepare these 
SOPs. 

When chemical wastes are ready for disposal, the originating group shall 
complete a Chemical Waste Disposal Request (HS Form 10-3A) and send 
the form to Waste Management. Upon receipt ofthe form, Waste 
Management determines the packaging, handling, treatment, 
transportation, and disposal requirements, based on the type and quantity 
of the waste involved. The originating group may be required to complete 
some pre-disposal treatment/chemical analysis of the wastes before Waste 
Management will take over the disposal operations. 
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Hazardous waste must be packaged in Waste Management-approved, 
leakproof containers to ensure its safe handling, transportation, and 
disposal. 

Liquids Exceeding 1 Gallon. Containerized liquid exceeding l gallon must 
not be disposed of until it has been solidified; absorption on vermiculite is 
an acceptable pre-disposal treatment method in this case. 
Small Quantities of Liquids/Solids. Liquids less than l gallon or solids 
generally will be packaged by Waste Management for disposal. 

See Administrative Requirement 9-4, ''Accidental Oil, Chemical, and 
Airborne Releases." 

Drains. Never pour chemical waste down a drain without prior approval 
from Waste Management. 

Gases. Never vent gases without prior approval from Waste 
Management. 

Cyanides, Chromates, and Corrosive Substances. Before cyanides, 
chromates, and corrosive substances are disposed of, they must be treated 
by Waste Management ~o remove the hazardous properties. 
Reactive Chemicals. Reactive chemicals (for example, pyrophoric or 
water-reactive substances) must be rendered nonreactive before disposal. 
This treatment must be performed with the prior approval ofWaste 
Management. If it is determined that neither the originating group nor 
Waste Management can safely perform this pre-disposal treatment, Waste 
Management will help the operating group determine alternate disposal 
methods. 

Oils. Waste Management must be notified before draining oil from any 
electrical or hydraulic system because polychlorinated biphenyls (PCBs) 
may be present. (See Administrative Requirement 10-4, "Polychlorinated 
Biphenyls.") The operating group must determine whether such oils have 
been contaminated with PCBs or radioactive substances. Contact Waste 
Management if PCB contamination is possible; contact the health physics 
staff if radioactive contamination is suspected. Unless the oils will be 
recycled, they must be packaged as described above. 

Where feasible, chemical wastes should be recycled or salvaged according 
to the appropriate Laboratory procedures. Those materials listed below 
are prime recycling candidates. 

Elemental Mercury. Generally, elemental mercury must be recovered 
rather than disposed of. Contact the Decontamination Section (7 -5420) of 
the Radiation Protection Group (HSE-1) for collection. 
Gas Cylinders. All gas cylinders must be returned to the Liquid and 
Compressed Gas Processing Center (MAT -1) for retesting and refilling. 
To facilitate recycling operations, cylinders must remain labeled at all 
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times. If a cylinder cannot be reused, notify Waste Management for 
assistance in disposing of it 

Batteries. Paper or other nonconducting material must be used to package 
batteries individually before the batteries are senL to Laboratory Salvage 
(MAT-14). 

Oil or Solvents. Bulk quantities of oil or solvents should be recycled rather 
than disposed of. Contact Waste Management for specific guidance . 

.. Accidental Oil, Chemical, and Airborne Releases;• Administrative 
Requirement 9-4 in Health and Safety, Los Alamos National Laboratory 
Manual, Chapter I (August 1984 ) . 

.. Chemical Information Rules," 40 CFR 712 (most recent) . 

.. Designation ofHazardous Substances," 40 CFR 116 (most recent) . 

.. Determination of Reportable Quantities for Hazardous Substances," 
40 CFR 117 (most recent) . 

.. Hazardous and Radioactive Mixed Waste Management," Department 
of Energy Order 5480.2 (most recent) . 

.. Hazardous Waste Act,'' New Mexico Laws 1977, Chapter 313 (most 
recent). · 

''Identification and Listing of Hazardous Waste," 40 CFR 261 (most 
recent) . 

.. Identification, Classification, and Proposed Regulation ofToxic 
Substances Posing a Potential Occupational Carcinogenic Risk," 
29 CFR 1980 (most recent) . 

.. Occupational Safety and Health Standards," (OSHA Regulations), 
29 CFR 1910 (most recent). . 

.. Polychlorinated Biphenyls," Administrative Requirement 10-4, in 
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984) . 

.. Radioactive Solid Waste," Administrative Requirement 10-2, in Health 
and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984) . 

.. Resource Conservation and Recovery Act, Subtitle C," 90 US Statutes at 
Large, p. 2795 ( 1976) . 

.. Standard Operating Procedures and Special Work Permits, •• 
Administrative Requirement 1-3, in Health and Safety, Los Alamos 
National Laboratory Manual, Chapter I (August 1984). 

Radiation Protection Group (HSE-1 ), 7-5296 

Decontamination Section ofHSE-1, 7-5420 

Industrial Hygiene Group (HSE-5), 7-5231 
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Waste Management Group (HSE-7), 7-4301 

Liquid Waste Section ofHSE-7, 7-5834 

Solid Waste Section ofHSE-7, 7-5397 

Regulatory Affairs Section ofHSE-7, 7-7957 

Chemistry Health Protection Group (HSE-10), 7-7218 

Accelerator Health Protection Group (HSE-11), 7-5890 

HS Form 10-3A, Chemical Waste Disposal Request 
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Although the manufacture of polychlorinated biphenyls (PCBs) was 
banned in 1977 because of environmental and health hazards, many PCB
containing materials and equipment are still used at the Laboratory. Thus, 
special care must be taken in their use and disposal. This administrative 
requirement describes the-proper handling and disposal ofPCBs at the 
Laboratory, including identification ofPCBs and procedures to be 
followed in the event ofleaks and spills. 

Polychlorinated Biphenyl (PCB)- any chemical that is limited to the 
biphenyl molecule and has been chlorinated to varying degrees. 
PCB Article- an article contaminated with PCBs, for example, capacitors, 
rags, debris, soil, and drained or rinsed transformers. 
PCB Liquid -liquid containing more than 50 ppm by weight 
polychlorinated biphenyls. 

Assume Contamination. Any container, article, debris, or liquid that 
might be contaminated with polychlorinated biphenyls (PCBs) must be 
treated as contaminated until the absence ofPCBs is verified by analysis. 
Oil in capacitors or transformers, notably mineral oil transformers, must 
be considered PCB-contaminated unless labeled otherwise. 
Testing. If the operating group is uncertain about the presence ofPCBs, 
the Waste Management Group (HSE-7) will collect a sample and submit it 
to the appropriate laboratory for analysis. The originating group will be 
backcharged for analytical costs. Test results will be sent to the originating 
group. 

Items Containing PCBs. Operating groups shall ensure that items 
containing PCBs are conspicuously labeled (Chemical Stock, 
LG 4133 1/C-8 and 4134 1/C-9). Exemptions from this labeling 
requirement are 

• electrical ballasts for fluorescent lamps, 

• capacitors on small electric motors, and 

• small capacitors (less than 3 lb dielectric fluid) that contain only 
PCB-soaked insulation. 

PCB items are only available within the Laboratory or from 1ther 
government installations. IfPCB-contaminated items need to be procured 
for a particular operation at the Laboratory, Waste Management must be 
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contacted for prior review and approval. In some cases, disposal costs 
may preclude use of the PCB item. 

Group leaders must identify all PCB articles, oil, and debris under their 
control, record the status of these items, and send the information to 
Waste Management. This record must be kept current and include such 
information as acquisition, disposition, storage and use location, and 
quantities of oil involved. Waste Management maintains ( 1) an inventory 
of in-service items and (2) an inventory of articles stored for offsite 
disposal. 

PCBs must be used in a totally enclosed manner to ensure that any PCB 
exposure to humans or release to the environment is insignificant. Federal 
regulations do not allow PCB use in an open tank (or container) or in a 
closed container that needs to be opened frequently for adjustment or 
repair. However, capacitors and transformers containing PCB oil can be 
used even though the equipment could possibly rupture and leak oil. (See 
''Leaks and Spills.") 

The Industrial Hygiene Group (HSE-5) determines the levels of airborne 
PCBs in the workplace, specifies precautions to protect personnel, advises 
groups about worker-exposure problems, and recommends precautionary 
signs. 

Precautions. Groups that manage PCB materials must take the following 
precautions: 

• conspicuously post signs that state the procedure for entering the area 
where PCBs are being used; 

• permit only trained and authorized personnel to enter the regulated 
area; 

• provide supplied-air breathing apparatus (contact Industrial 
Hygiene) to a worker whenever engineering controls cannot maintain 
the levels of airborne PCBs below acceptable limits; 

• provide instructions for handling liquid PCBs to prevent skin contact 
or inhalation; 

• provide PCB-resistant gloves and/or clothing; 

• instruct personnel to remove all contaminated protective clothing 
and to wash hands, forearms, and face as soon as possible after use; 
and 

• in emergencies, evacuate nonessential personnel until the situation is 
controlled. 

General Procedures. PCBs and PCB-contaminated materials must be 
packaged, stored, and disposed of according to approved Waste 
Management procedures. Because PCB disposal is complex, groups 
should notify Waste Management as soon as a disposal problem is 
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apparent by submitting a Chemical Waste Disposal Request 
(HS Form 10-3A) and a copy ofthe results from PCB analyses. (See 
"Verification ofPCB Presence.") Waste Management must be contacted 
before any PCB item is transferred. 

Capacitors. PCB capacitors scheduled for disposal must be shorted out 
and packaged in metal drums that meet or exceed Department of 
Transportation (DOT) Specification I 7C .(or as Waste Management 
specifies). Void spaces in the drums must be filled with an absorbent 
material such as vermiculite. Contact Waste Management to arrange for 
storage oflarge capacitors (3 lb or more of dielectric fluid) until transfer to 
an Environmental Protection Agency (EPA)-approved incineration site 
can be arranged. NOTE: Reusable PCB capacitors may be listed with the 
Salvage and Excess Section ofMAT-14 for reissue. Contact Waste 
Management before transferring the item to the user. 

Transformers. Before Waste Management disposes of transformers at an 
EPA-approved Laboratory site, the operating group or Zia crew must 
drain and rinse the transformers containing PCBs according to approved 
Waste Management procedures. 

Other Articles. Other PCB-contaminated articles such as soil, rags, and 
clothing require disposal by Waste Management at an EPA-approved 
Laboratory site. These ·waste articles must be packaged as specified above 
for capacitors, and PCB containers must be rinsed as specified for 
transformers. 

PCB Liquids. Liquid PCBs must be stored only in tightly closed 
containers in a well-ventilated area that is isolated from drainage systems. 
Containers ofliquid PCBs must be moved carefully to avoid punctures, 
spills, or contamination of the outside of the container. (See "Leaks and 
Spills.") 

Waste Liquids. Contact Waste Management to arrange for storage of 
waste liquids that contain more than 500 ppm PCB. These liquids must be 
packaged for storage and ultimate offsite disposal in leak-free DOT 17E 
metal drums with nonremovable heads. Waste PCB liquids that contain 
less than 500 ppm must be absorbed with vermiculite so that no free 
liquid is present, packaged in leak-free DOT 17C metal drums. and sent to 
Waste Management for disposal. All packaging is to be conducted by the 
originating group or its designee. 

Oils. Salvage or recycle of oil or oil-bearing items must be approved by 
Waste Management before such action is initiated. 

Offsite Disposal. Packaging, transportation, and disposal costs at offsite 
locations will be backcharged to the originating group. 

Onsite Disposal. Packaging, draining, and rinsing costs for onsite disposal 
will be backcharged to the originating group. C<..ntact the Regulatory 
Compliance Section ofHSE-7 for additional guidance. 
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PCB-filled transformers or capacitors must be inspected quarterly by the 
users and leaks reported immediately to Industrial Hygiene and Waste 
Management. The responsible group or Zia crew (appropriately clad with 
protective clothing/gloves) must promptly clean up leaks and spills by 
using sawdust, vermiculite, or other sorbents. Use solvent-soaked rags to 
wipe any residual PCB oil from contaminated surfaces and dispose of the 
rags, sorbents. or soil as specified by Waste Management. The 
Environmental Surveillance Group (HSE-8) determines the 
environmental impact of oil spills/discharges. 

"Disposal and Marking PCBs, '' 40 CFR 761 (latest edition). 

"Nonradioactive Chemical Waste," Administrative Requirement 10-3, in 
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984). 

"Polychlorinated Biphenyls: Criteria for a Recommended Standard," 
NIOSH Publication No. 77-225 (latest edition). 

"Threshold Limit Values for Chemical Substances and Physical Agents in 
the Workroom Environment," American Conference of Government 
Industrial Hygienists, Cincinnati, Ohio (latest edition). 

Industrial Hygiene Group (HSE-5), 7-5231 

Waste Management Group (HSE-7), 7-4301 

Polychlorinated Biphenyls Control Section ofHSE-7, 7-7954 

Regulatory Compliance Section ofHSE-7, 7-7957 

Solid Waste Section ofHSE-7, 7-5397 

Environmental Surveillance Group (HSE-8), 7-5021 

Salvage and Excess Section ofMA T -14, 7-4501 

HS Form 10-3A, Chemical Waste Disposal Request 
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The use of personal protective equipment may be required in .LC:Jboratory 
work areas where hazards may not be effectively controll~d by other 
means (for example, by engineering or administrative con trois). Various 
types of personal protectiye equipment provide specialized protection of 
the respiratory system, eyes, face, feet, and head as well as the entire body. 
This document specifies the requirements and procedures necessary for 
the safe and effective use of personal protective equipment at the 
Laboratory. 

Anti-C Apparel- clothing, hoods, and boots worn in radiation areas to 
prevent contamination of a person's body or clothing. 

Equipment for Eye and Face Protection- any device designed to be worn 
to protect the eyes or the face from injury. Included are safety glasses, 
safety goggles, face shields, and welding helmets. 

Protective Clothing- clothing such as laboratory coats, Anti-C apparel, 
coveralls, impervious clothing, and gloves that are used to provide a 
barrier to potential hazards such as toxic chemicals, explosives, biological 
agents, welding hazards, excessive heat or cold, and radioactive materials. 

Protective Footwear- varying types of shoes or protective shields that are 
worn on the feet to reduce the risk of certain hazards such as foot injury, 
electrical shock, the spread ofcontamination, and static discharges in 
explosive areas. 

Protective Headgear- any device designed to be worn to protect the head 
from injury. Included are hardhats and .. bump caps." 

Respiratory Protective Equipment- any device designed to be worn to 
protect the wearer from inhaling toxic or harmful atmospheres. This may 
include half-face and fullface air-purifying respirators, self-contained 
breathing apparatus, supplied-air facepieces, and supplied-air suits and 
hoods. 

Only respirators approved by the National Institute for Occupational 
Safety and Health (NIOSH) and the Mine Safety and Health 
Administration (MSHA) shall be used at the Laboratory unless special 
exception is granted by the Department of Energy. 

With assistance from the Health, Safety, and Environment (HSE) 
Division, the operating group shall identify the possibly hazardous 
operations or procedures for which personal protective equipment may be 
needed. Job evaluations shall be made by the operating group to justify 
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the use of personal protective equipment usually in conjunction with 
engineering or administrative controls. Group leaders are urged to contact 
the appropriate HSE Division group 

• for help in selecting the appropriate type(s) of protective equipment 
for a particular operation, 

• if they believe specific hazards are not adequately addressed, or 
• if they are in doubt about the level of protection required for specific 

operations and locations. 

If the use of respiratory protective equipment is required, adequate time 
must be allowed for processing the medical questionnaire, fitting and 
training employees, and preparing/approving the necessary standard 
operating procedures (SOP) or special work permits (SWP). 

A special work permit may be required by the HSE Division for the use of 
personal protective equipment in a particular operation/activity. 
Standard operating procedures are required for the use of respiratory 
protective equipment and certain protective clothing. (Contact the 
Industrial Hygiene Group, HSE-5, for further clarification.) 
Requirements for such personal protective equipment must be covered in 
an existing SOP for a particular operation/activity or in a separate SOP, 
and shall be reviewed annually by the operating group and the HSE 
Division. If the application is short-term, special work permits may be 
required in lieu of the SOP. 

(Refer to Administrative Requirement 1-3, ''Standard Operating 
Procedures and Special Work Permits.") 

Waivers. The SOP requirement for the use of respiratory protective 
equipment may be waived for specific tasks in low-toxicity environments 
with the approval of the appropriate HSE Division group (Radiation 
Protection, HSE-1; Chemistry Health Protection, HSE-1 0; Accelerator 
Health Protection, HSE-11; or Industrial Hygiene). The SOP requirement 
for the use of protective clothing may be waived for specific tasks in low
hazard environments with the approval of the appropriate HSE-Division 
group (that is, the health physics staff; Safety, HSE-3; or Industrial 
Hygiene). In most instances, an SWP is required when the SOP 
requirement is waived. 

Before using respiratory protective equipment, employees must complete 
a medical questionnaire (HS Form 12-1A, available from Industrial 
Hygiene) and be medically approved for the use of such equipment. The 
medical approvals and reviews are required annually. (Also see "Use of 
Equipment" in this administrative requirement.) 

The responsibilities and requirements for fitting personnel with 
protective equipment and training them in its proper use are identified 
below according to the specific part of the body protected. 
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Respiratory Protection. Group leaders shall identify those employees and 
contract personnel who need respiratory protection in their work. Upon 
notification from the operating group, Industrial Hygiene initially fits and 
trains personnel. Respirator fitting cards, which must be updated at least 
annually, are then issued to certified users. Requirements for refitting and 
retraining by Industrial Hygiene vary according to the type of respiratory 
equipment, as shown in the following. 

• Air-purifying anci supplied-air respirators: users must be refitted and 
retrained annually. 

• Self-contained breathing apparatus (SCBA), User Category A (Life 
Saving): users must be retrained once per quarter for the first year; 
once every 6 months for the second year; then once per year 
thereafter. 

• Self-contained breathing apparatus (SCBA), User Category B 
(Facility Emergency): users must be retrained once every 6 months 
for the first year; then once per year thereafter. 

Hearing Protection. See Administrative Requirement 8-2, ''Hearing 
Conservation,'' for a discussion of appropriate equipment for hearing 
protection. Also see Technical Bulletin 802, "Hearing Conservation," for 
further information. 

Other Protective Equipment. Group leaders shall train their employees in 
the proper use, intent, and limitations of all other personal protective 
equipment. Upon request, the HSE Division assists operating groups in 
providing such training. 

Group leaders shall ensure that their employees secure the necessary 
medical approvals and properly use the personal protective equipment 
appropriate to their work tasks. Use of the equipment shall be in 
accordance with the training received. Employees shall notify the 
Occupational Medicine Group (HSE-2) regarding any change in health 
that may affect their ability to use such equipment. 

Respiratory Protection. Only persons trained and fitted by Industrial 
Hygiene may use respiratory protective equipment at the Laboratory. The 
respirator fitting cards must be kept current and must be available for 
inspection by user group supervisors and area health physics and 
Industrial Hygiene personnel. 

To ensure the user's safety, conditions preventing a proper face seal of 
respirators must not be allowed. Facial hair, eyeglass temple bars, 
surgeons' caps, etc., must not interfere with the peripheral seal ofthe 
respirator. Neither contact lenses nor panial dentures shall be worn with 
fullface respirators. Full dentures may be worn only if the respirator was 
originally fit with the full dentures in place. 

NOTE: A minimum leadtime of6 weeks should be allowed if prescription 
lenses are required for use in conjunction withful/face respirators. 
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Eye and Face Protection. Employees must wear the proper equipment for 

eye and face protection in areas where an operation could result in serious 

injury to the face or eyes. Plano (nonprescription) safety glasses are 

available from Safety Stock. Prescription safety glasses require group 

leader approval on Form 952, Authorization and Invoice for Prescription 

Safety Glasses. (Prescription safety glasses are obtained from an outside 

contractor.) In certain cases, photochromic (photogray) glasses may be 

obtained; this requires approval from the Safety Group. See Technical 

Bulletin 1201, '"Eye and Face Protection," for additional information. 

Protective Footwear. As appropriate, steel-toe safety shoes shall be worn in 

shop and warehouse areas. Shoes with conductive soles may be required in 

designated explosives areas. Personnel who routinely work under 

electrically hazardous conditions shall wear shoes with nonconductive 

soles. Those personnel who work in areas that are or may become 

contaminated with radioactive or explosive material shall wear safety 

shoes that remain in the controlled area or use protective shoe covers 

(booties) that are removed when leaving the controlled area. 

Group leader approval on Form 956, Authorization for Safety Shoes, is 

required to obtain safety shoes. A safety shoemobile visits the Laboratory 

frequently; instructions for obtaining safety shoes and other foot 

protection are given in Technical Bulletin 1202, .. Protective Clothing.•• 

Protective Headgear. Hardhats must be worn in areas where overhead 

work is in progress. Work in confined spaces usually requires the use of a 

hardhat or .. bump cap, •• as determined appropriate by the group leader. 

Bump caps are marked to differentiate them from hardhats. A Stock 

Order Request signed by the group leader is required for protective 

headgear. 

Protective Clothing. Specific types of protective clothing are required for 

personnel involved in certain operations, as specified below. 

• Anti-C apparel must be worn in radiation areas where a potential 

exists for contaminating a person's body or clothing. 

• Employees working with chemical carcinogens shall wear a clean 

change of appropriate disposable outer Laboratory clothing. 

• Appropriate protective gloves must be worn by personnel engaged in 

procedures where skin contact with chemical carcinogens is likely to 

occur, or when handling sharp, rough objects or corrosive materials. 

• Personnel working with high explosives where static electricity may 

be a problem shall wear cotton coveralls and cotton underapparel or 

other antistatic apparel. 

• Flame-retardant clothing shall be worn by employees at the S-Site 

TA-16 bum area. This type ofprotectiveclothing may be S.,Jecified 

for other operations according to the SOP. 

• Beryllium Shop employees shall wear blue coveralls and cotton 

underapparellaundered by the S-Site laundry. 
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Most protective clothing (for example, Anti-C coveralls, booties, 
underwear, winter jackets, overshoes, and an assortment of gloves made 
from vari0•1s materials) is available from Safety Stock. A Stock Order 
Request signed by the group leader is required to obtain such protective 
clothing. If specialized protective clothing (for example, acid suits or 
tritium suits) is needed, a purchase request must be submitted to the 
Materials Management Division. 

Used respiratory protective equipment must be returned to the health 
physics staff on a monthly basis for cleaning and disinfection. SCBA units 
must be inspected monthly by the user group and Industrial Hygiene must 
be notified immediately after any unit has been used. 

Anti-C clothing is collected by the Materials Management Division, 
laundered by a licensed facility offsite, and monitored by the health 
physics staffbefore reuse. Operating groups must avoid mixing used 
Anti-C clothing with other types of protective clothing or personal items. 

Clothing required for certain operations must be laundered by the S-Site 
laundry, for example: 

• the blue coveralls and cotton underapparel worn by Beryllium Shop 
employees, and 

• clothing contaminated with high explosives. 

'"Eye and Face Protection," Technical Bulletin 1201, in Health and Safety, 
Los Alamos National Laboratory Manual, Chapter 1 (August ·1984 ). 

'"Hearing Conservation," Administrative Requirement 8-2, in Health and 
Safety, Los Alamos National Laboratory Manual, Chapter 1 (August 1984). 

'"Hearing Conservation," Technical Bulletin 802, in Health and Safety, 
Los Alamos National Laboratory Manual, Chapter 1 (August 1984). 

"Laser Safety," Technical Bulletin 50 1, in Health and Safety, Los Alamos 
National Laboratory Manual, Chapter 1 (August 1984). 

"Occupational and Educational Eye and Face Protection," American 
National Standards Institute (ANSI) Z87.1 ( 1979). 

''Practices for Respiratory Protection," American National Standards 
Institute (ANSI) Z88.2 ( 1980). 

"Protective Clothing," Technical Bulletin 1202, in Health and Safety, 
Los Alamos National Laboratory Manual, Chapter 1 (August 1984). 

"Respiratory Protective Equipment," Technical Bulletin 1203, in Health 
and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984). 

"Standard for Men's Safety Toe Footwear," American National 
Standards Institute (ANSI) Z41 ( 1976). 
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.. Use of Potential Chemical Carcinogens," Administrative Requirement 
6-3, in Health and Safety, Los Alamos National Laboratory Manual, 
Chapter 1 (August 1984). 

Radiation Protection Group(HSE-1), 7-5296 

Occupational Medicine Group (HSE-2), 7-7251 

Safety Group (HSE-3), 7-4644 

Industrial Hygiene Group (HSE-5), 7-5231 

Respirator Fitting and Training Office (HSE-5), 7-6270 
-

Chemistry Health Protection Group (HSE-1 0), 7-7218 

Accelerator Health Protection Group (HSE-11 ), 7-5890 

HS Form 12-1A, Medical Questionnaire for Respiratory Protective 
Equipment 

Form 952, 

Form 956, 

Authorization and Invoice for Prescription Safety 
Glasses 

Aut~orization for Safety Shoes 
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The fire and explosion hazards of flammable liquids are g,t!l~' <1Jly 
recognized when such liquids are used as fuels. However, thousands of 
gallons of flammable liquids are used each year at the Laboratory for other 
purposes. In such cases, the user is often inattentive to the fire hazards. 
This bulletin reviews the liazards associated with flammable liquids and 
recommends safety precautions. 

Although many flammable and combustible liquids pose health hazards, 
the hazards of interest in this bulletin are fire and explosion hazards. 
Technically, these liquids do not bum; however, they generate sufficient 
quantities of vapors to form ignitable vapor-air mixtures. As a general 
rule, the lower the flash point of a liquid, the greater the hazard. 
Liquids with flash points below room temperature (Class lA and IB 
liquids) continually emit ignitable vapors, except when the liquids are 
chilled to temperatures below their flash point. Even then, if they are 
spilled on a floor or work surface, the liquids will heat rapidly and present 
severe fire and explosion hazards. 

Liquids with flash points above room temperature (Class II and III 
combustible liquids) can be heated easily to the temperatures where they 
will create flammable vapor-air mixtures. The heating can be caused by 
sunshine, an electrical contact, a nearby heat-producing appliance such as 
an oven, hot plate, or light bulb, or by any other hot surface. One.! ignited, 
the flames will probably generate enough heat to keep the fire burning. 
Flammable liquid vapors are heavier than air, they can travel for great 
distances and can accumulate in low places. Because the vapor of 
flammable liquid bums, the fire and explosion hazard may not be 
confined to the immediate working area. Vapors can be ignited several 
hundred feet from the point where vapor is being generated. Flammable 
liquid vapors usually require less ignition energy and often can be ignited 
by small sparks from electrical motors, switches, relay contacts, etc. 
Extreme care must be exercised when using flammable liquids in closed 
spaces with minimal ventilation, such as in glove boxes and tanks. Even 
milliliter quantities of flammable liquids can cause the build-up of 
explosive mixtures in the confined space. 

Properties ofthe Liquid and Intenl'ed Use. Recommended precautions 
are based on the properties of the liquid to be used and the intended 
application. The user cannot decide on necessary precautions unless the 
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properties of the liquid are known and the intended use is reviewed for 
safety. 

Ventilation. To prevent flammable vapor accumulations, ventilation 
must be adequate. Aammable liquids must be used in a fume hood or 
under local exhaust ventilation. When exhaust ventilation is unavailable, 
normal room ventilation may permit small-scale use of flammable liquids 
(a few milliliters); however. iflarge quantities ofliquid must be used in 
such facilities, it is often necessary to provide additional ventilation by 
opening doors and windows or by providing some form of temporary 
exhaust ventilation. Generally, flammable vapor concentrations should 
be kept below 25% of the lower flammable limit and even lower for health 
considerations. (See Administrative Requirement 6-5, "Aammable and 
Combustible Liquids.") 

Ignition Sources. It is important to verify that no ignition sources are in 
the vicinity where flammable liquids are used and where flammable 
vapors could conceivably flow. For example, avoid using flammable 
liquids near spark-producing devices or open flames; however, in certain 
cases (for example, chemical or industrial), it may be acceptable to use 
such liquids under a fume hood or near an approved exhaust system. 

Container Safety. The safest containers for flammable liquids are safety 
cans that have been listed and labeled by Underwriters Laboratories Inc. 
(UL) or approved and labeled by Factory Mutual Research Corporation 
(FM). Several models and sizes are available from Laboratory Stock. 
These cans are designed to safely contain the liquid contents under most 
circumstances, including the situation when fire heats the can. In such 
cases, safety cans will vent pressurized gases that burn off, but they will 
prevent the prompt release of contents. Glass, plastic, or ordinary metal 
containers will fail rapidly and contribute fuel to the fire. One gallon of a 
flammable liquid can result in an enormous fire (for example, 150 sq. ft or 
larger), which usually cannot be handled with a fire extinguisher. The 
protection afforded by safety cans is significant for the safety of the users 
and their facilities. 

Size and Construction of Safety Cans. Approved safety cans are available 
in a wide range of sizes and materials that can meet virtually all user 
needs, including the need for product purity. Construction materials are 
reinforced plastic, steel, and stainless steel, including passivated and 
Teflon-coated stainless steels. 

Some flammable liquids are available from suppliers in containers that 
are larger than one quart or one liter; and in such cases, the Laboratory 
requires that the liquids be transferred to safety cans before use. 
Exemptions are permissible under the Occupational Safety and Health 
Administration (OSHA) and may be obtained by the Safety Group 
(HSE-3). 
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All containers with chemicals, including research samples and mixtures, 
must be labeled properly as to their contents. If a container holds 
flammable materials, the chemical name and the words "DANGER: 
FLAMMABLE" must be marked on the con tamer. 

For chemicals available from Stock in bulk quantities, appropriate labels 
with the chemical names and appropriate warning messages are also 
stocked and used. In addition to these, OSHA and the National Fire 
Protection Association (NFPA) (DOE-prescribe~ standards) require that 
containers with Class I liquids be marked with a yellow marking. This 
requirement can be met by attaching the appropriate yellow contents label 
from Stock, or by painting a yellow band around the exterior of the 
container. Rammable liquids used directly from the manufacturer's 
containers generally meet all labeling requirements. 

Storing flammable liquids is inherently dangerous (even in sealed 
containers) because of their large energy content and rapid heat release 
during a fire. Laboratory policy is to minimize the quantities of 
flammable liquids stored in buildings. Users can best implement this 
policy by ordering flammables in the smallest practicable quantities and 
by disposing of flammables that are no longer needed. When storing 
flammables, the following considerations apply. 

Safety Cans. Approved safety cans are painted red and are to be used only 
for flammable liquids. Solvents that cannot be ignited under normal 
conditions, such as methylchloroform, should not be stored in red safety 
cans. Instead, they should be stored in special blue containers to 
distinguish them from the red safety cans for flammable or combustible 
liquids. These blue noncombustible liquid storage containers are 
available from Laboratory Stock. 

Storage Rooms and Sheds. Approved flammable liquids storage rooms or 
sheds must be used for all flammable and combustible liquids that are not 
needed immediately. All flammable liquids should be stored in approved 
closed metal cabinets, away from heat sources such as glassware-drying 
equipment and sunshine. Use the yellow cabinets that are clearly marked 
"DANGER: FLAMMABLE LIQUIDS,. in red letters. 

More than one gallon or several small bottles of flammable liquids must 
be stored in approved flammable liquids cabinets, storage rooms, or 
sheds. Cabinets are specially constructed to prevent their contents from 
becoming immediately involved in a Laboratory fire. This will enable 
Laboratory and Fire Department personnel to fight a small fire without 
being endangered further by exploding bottles. Contact the Loss 
Prevention Section ofENG-4 if you need assistance in selecting storage 
facilities. Total quantities of flammable liquids are specifically limited 
within laboratories or ouildings. The limits are based on laboratory 
construction, fire barriers, fire protection features, and the nature of the 
occupancy. The Laboratory's Loss Prevention personnel determine the 
limits for users of flammable liquids. 
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It is importanuhat users of flammable and combustible liquids observe 
the following precautions. 

• Limit procurement of flammable liquids to quantities that can be 
used in a reasonable period of time. 

• Promptly dispose of flammable liquids that are no longer needed. 

• Keep all flammable liquids in safety cans, and store them in 
approved cabinets, storage rooms, or sheds. 

• Label all containers and storage facilities. 

• Never use flammable-liquids in a place or situation where you cannot 
escape if a fire starts. 

• Verify adequate ventilation and eliminate ignition sources before 
using flammable liquids. 

• Never attempt to extinguish a flammable liquid fire unless you are 
recently trained in extinguisher use and the Fire Department has 
already been called. 

"Flammable and Combustible Liquids," Administrative 
Requirement 6-5. in Health and Safety, Los Alamos National Laboratory 
Manual, Chapter 1 (August 1984). 

"Flammable and Combustible Liquids," Occupational Safety and Health 
Administration, 29 CFR 1910.106 (January 1, 1976). 

"Flammable and Combustible Liquids Code," National Fire Protection 
Association (NFPA) Standard No. 30( 1981 or latest edition). 

••FJammable and Combustible Liquids Handbook," National Fire 
Protection Association (NFP A) ( 1981 or latest edition) 

"Nonradioactive Chemical Waste," Administrative Requirement 10-3, in 
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984). 

"Standard on Fire Protection for Laboratories Using Chemicals," 
National Fire Protection Association (NFP A) Standard No. 45 ( 1982 or 
latest edition). 

Safety Group (HSE-3), 7-4644 

Loss Prevention Section ofENG-4, 7-9045 
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The most widely used flammable gase~ =-~the Laboratory are acetylene, 
hydrogen. propane, methane, carbon monoxide, and natural gas (see 
Table 1). This technical bulletin describes hazardous properties, 
precautions, and recommendations for hanJling and use. 

Acetylene 
Hydrogen 
Methane 
Propane 
Carbon monoxide 
Natural gas 

TABLE I 

PROPERTIES OF COMMONLY USED 
FLAMMABLE GASES 

Flammable Ignition Minimum Spark 
Limits Temperature Ignition Energy 

('!t) ("F) (mJ)" 

2.5-100" 500 
4-75 750 0.02 
5-15 1,000 0.3 
2-9.5 840 0.3 

12-75 1,100 
4-17 1.000 o.s 

'Human body static charge can easily exceed 3 milliJoules. 
ll<:an violently decompose under pressure. even in absence of air. 

Density 

0.9 
0.07 
0.5 
1.6 
1.0 
0.5 

Flammable gases will burn in air within volumetric flammable limits 
expressed in the volume per cent of gas in air. Within a narrower, nearly 
stoichiometric range, where the theoretically correct fuel-to-oxygen 
proportion exists, detonations are possible if there is also good mixing, an 
energetic ignition source, and confinement. In a true detonation, the 
shock wave proceeds at supersonic speed and the pressure rises high and 
rapidly. A deflagration, at subsonic speeds, can occur in both the rich and 
the lean portions of the flammable limits. These phenomena are loosely 
called explosions; the effects are milder as the rich or lean limit is 
approached. In deflagration, typical pressure rises are two- to sixfold, but 
in detonation, much higher pressure increases are superimposed on the 
deflagration pressures. 

The .. Chemical Safety Data Sheets" and the Matheson Gas Data Book 
deal chiefly with properties, uses, and components; pamphlets from the 
Compressed Gas Association concern standards and requirements of the 
US DepartmPnt ofTransportation. The NFPA ''National Fuel Gas Code" 
describes appropriate containers and components, and the NFPA "Fire 
Protection Guide on Hazardous Materials" is a complete treatise. 
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Store and use flammable gases so that there is no reasonable probability 
that the lower limit of flammability will be approached. Store flammable 
gases at least 20ft away from oxidizing gases or separate them with a l/2-
hour fire-resistant barrier. Those in service should connect to a standard 
manifold or tube trailer station installed by the Facilities Engineering 
Division's Maintenance and Operations Group (ENG-4). Electrical 
grounding and bonding'( electrically interconnecting metal components) 
should be provided unless these conditions are met intrinsically. For large 
supplies, flow-limiting orifices should be considered. Indoor supplies 
should be minimized where practical. In the case of hydrogen, special 
storage will help avoid embrittling metals; and in the case of acetylene, 
special storage should help·avoid formation of shock-sensitive acetylides. 
Check valves, flash arrestors, and pressure regulators are also needed on 
acetylene systems. Do not share other service with supply and purge lines. 

Using a fire extinguisher to put out a gas fire will probably result in its re
ignition, sometimes with catastrophic results. Therefore, turn otT the gas 
supply at the source and cool hot surfaces with water spray; then fight any 
peripheral or secondary fires conventionally. 

A designated person and a designated place should be available to receive 
cylinders from the Gas Plant (SM-170). Cylinders should never be 
completely emptied. Only open trucks should be used for intersite 
transportation. Contact the traffic manager or specialist in the 
Distribution Group (MAT -14) about offsite shipments to avoid violating 
US Department ofTransportation rules. 

William Braker and Allen L. Mossman, Matheson Gas Data Book, 6th ed. 
(Matheson Gas Products, Lynhurst, New Jersey, 1980). 

"Chemical Safety Data Sheets/' Chemical Manufacturers' Association 
(formerly known as Manufacturing Chemists Association) (a continuing 
series). 

Compressed Gas Association, Inc. pamphlets. 

"Fire Protection Guide on Hazardous Materials.'' National Fire 
Protection Association (NFPA) No. 491 M, ( 1983 or latest). 

Bernard Lewis and Guenther Yon Elbe, Combustion, Flames and 
ExplosionsofGases, 2nd ed. (Academic Press, Inc., New York, 1961 ). 

''National Fuel Gas Code.'' National Fire Protection Association (NFPA) 
Standard No. 54 ( 1983 or latest). 

Safety Group (HSE-3), 7-4644 

Maintenance and Operations Group (ENG-4), 7-4657 

Loss Prevention Section ofENG-4, 7-9045 

Supply and Distribution Group (MAT-14), 7-4171 
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Most solvents vary in toxi .... :-.y and, unless properly controlled, may impair 
a worker"s health. Major health concerns are related to inhalation, skin 
contact, splashing in the eye, and flammability. It is important that 
personnel be informed about the potential hazards and the properties of 
each solvent used and that proper control procedures be in effect to 
prevent toxic exposure. 

This document describes the potential health hazards and properties of 
solvents, with a specific reference to benzene, and the proper controls for 
their use. Appendix A provides information on solvents most commonly 
used at this Laboratory. 

Potential health hazards from the use of solvents depend on several 
factors, including 

• how the solvent is used, 

• how workers are exposed, 

• the duration and frequency of exposure, 

• the concentration of vapors in the work area, and 

• the toxicity of the solvent. 

Harmful effects from solvent exposure come from skin contact and vapor 
inhalation. The most common result of skin contact with solvents is 
dermatitis. A brief summary of the effects of inhalation and skin contact 
with various solvents is given in Appendix A. 

Physiological Effects. In general, inhalation or absorption of solvents may 
cause narcosis. Some solvents can injure the liver and kidneys as a result of 
excessive vapor inhalation or skin contact. Some solvents can cause 
dermatitis, which can lead to a bacterial or fungal infection. Others can 
cause a dermatitis by allergic reaction to the solvent; a few of the highly 
volatile materials can cause frostbite when contacted (for example, 
methylene chloride from compressed gas containers). 

People do not respond the same to skin contact with solvents. For 
example, women and fair-skinned individuals are more susceptible to 
dermatitis resulting from solvent contact because they have fewer oils and 
f:its in the skin. Individual susceptibility should be recognized and 
suitable protective measures applied to account for these differences. 
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For analogous materials, vapor inhalation toxicity of solvents generally 
increases according to the following order: 

1. fluorinated, 

2. nonhalogenated, and 

3. chlorinated. 

Fluorides tend to bind whole molecules together more tightly than do 
other substituents, reducing a molecule's chemical and physiological 
reactivity. However, no general rule can be made for all compounds. For 
this reason, all potential exposures need to be evaluated by the Industrial 
Hygiene Group (HSE-5). 

Decomposition Products. Halogenated solvents may decompose when 
exposed to open flames. hot metal surfaces, or high ultraviolet sources and 
form small amounts ofhighly irritating and toxic gases. When thermal or 
photochemical decomposition occurs, halogenated solvent vapors in air 
can produce the corresponding acid (hydrogen chloride, hydogen fluoride, 
etc.) along with varying amounts of the free halogen and of the carbonyl 
halide (phosgene is an example of carbonyl chloride). Usually, the acid is 
in high enough concentrations to provide reliable warning by irritating the 
nose and eyes. However, under some conditions, degradation of 
halogenated solvents will produce hazardous concentrations of carbonyl 
halide (for example, carbonyl chloride) without causing the nose and eye 
irritation. Welding, because of the exposed hot metal surfaces and 
ultraviolet radiation, tends to decompose halogenated solvent vapors. 
Other conditions. such as vapor contact with space heaters or open 
flames, can be equally dangerous. 

Flammable Liquids. At the Laboratory, flammable liquids are used as 
reagents, cleaning agents, and solvents. The fire and explosion hazards of 
flammable liquids are discussed in Technical Bulletin 601, .. Flammable 
Liquids." Also see Administrative Requirement 6-5, .. Flammable and 
Combustible Liquids." 

When selecting a solvent. choose the least toxic and least flammable ones 
available to accomplish the desired result. Also consider the 
• rate and type of ventilation in the work area (preferably use a local 

exhaust); solvents should not be used in a confined work space unless 
that activity/operation is covered by an approved standard operating 
procedure (SOP); 

• vapor pressure and evaporation rate of the solvent; and 
• technique in which a solvent is to be used, including work 

temperature, quantity, surface area, worker position relative to the 
solvent, skin contact, and protective measures. 

Substitution. The best control method is substitution ofless hazardous 
solvents for the more hazardous ones. For example, less toxic and less 
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flammable solvents such as trifluorotrichloroethane (Freon TF) or methyl 
chloroform should be substituted for more toxic solvents like carbon 
tetrachloride and chloroform. The use of nonflammable solvents 
whenever possibtt: is encouraged. 

Ventilation. Solvents should be handled in ventilated hoods or well
ventilated areas. If such an area is not available, and such work is 
absolutely necessary, contact Industrial Hygiene for the selection and 
issuance ofpropP.r respiratory protective equipment. 

Training. As specified in Administrative Requirement 6-l, "Hazardous 
Materials." supervisors must inform employees about the toxicity and 
other hazards of materials with which they work so that employees can 
help protect themselves and use controls effectively. 

Benzene is a human carcinogen and is only authorized for use at the 
Laboratory when no suitable substitute is available. Confinement and 
local exhaust ventilation are the preferred control methods for airborne 
benzene vapors. Avoid all skin contact and vapor inhalation. Where 
engineering controls are unavailable and the operation cannot be 
performed elsewhere, contact Industrial Hygiene for the appropriate 
respiratory protective equipment. 

Industrial Hygiene evaluates all operations involving benzene before it is 
used. An approved SOP may be required. Any questions regarding 
purchase, use, or toxicity of benzene, as well as requests for copies of 
regulations limiting its use should be directed to your Industrial Hygiene 
representative. (Also see Administrative Requirement 6-3, "Use of 
Potential Chemical Carcinogens.") 

Respiratory Protection. Respiratory protective devices issued by 
Industrial Hygiene ir.clude half-face and full face air-purifying respirators, 
self-contained breathing apparatus, supplied-air facepieces, and supplied
air suits and hoods. The Industrial Hygiene staff fits and trains employees 
to use this equipment (see Administrative Requirement 12-1, "Personal 
Protective Equipment"). 

Protective Clothing. Because exposure to solvents can cause dermatitis 
and systemic poisoning, rubber or synthetic aprons and gloves and other 
protective clothing may need to be used to prevent skin contact. Some 
solvents dissolve glove material fairly rapidly, thus, gloves should be 
replaced as soon as they appear to be reacting with or degraded by the 
solvent. Additional information is available in Technical Bulletin 1202, 
"Protective Clothing.'' 

Eye Protection. Most solvents produce painful injury if splashed into the 
eyes. Although face shields protect against limited and direct splashes, 
splash-proof goggles or safety glasses should be worn under a face shield. 
Where protection is needed against solvent vapor as well as splashes, 
ventilation is required and hood shields should be used. (See 
Administrative Requirement 6-1, "Hazardous Materials.") Know the 
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location of the eye wash fountain and the safety shower in your work area. 
NOTE: Persons accidentally contaminating their eyes should wash them 
immediately with plenty of water and then contact the Occupational 
JledicineGroup (HSE-2). 

Labels for solvents issued in bulk quantities are available from Stock. 
Every container must have a label identifying the chemicals or solvents in 
the container and warning the user of potential harm and protective 
measures. (See Administrative Requirement 6-1.) 

Small amounts of solvents may be discarded into open containers of 
vermiculite. The container then should be placed in a hood and the 
solvent allowed to evaporate. Large amounts (liters) of solvent may be 
discarded by contacting the Waste Management Group (HSE-7). Organic 
solvents should not be poured down the sink or floor drain. All solvent
soaked rags or solvent-absorbing materials should be placed in self-closing 
waste cans and disposed of within a reasonable period of time. 

"Flammable and Combustible Liquids," Administrative Require-
ment 6-5, in Health and Safety, Los Alamos National Laboratory Manual, 
Chapter I (August 198~). 

Handbook of Organic Industrial Solvents, Technical Guide No.6, 5th ed. 
(Alliance of American Insurers, Chicago, Illinois, 1980), p. 55. 
"Hazardous Materials," Administrative Requirement 6-1, in Health and 
Safety, Los Alamos National Laboratory Manual, Chapter I (-August 1984). 
"NIOSH/OSHA Occupational Health Guidelines for Chemical 
Hazards," US Department of Health and Social Services and US Depart
ment of Labor ( 1981 ). 

"Occupational Safety and Health Standards," 29 CFR 1910, Occupa
tional Safety and Health Administration (June 1981 ). 
"Personal Protective Equipment," Administrative Requirement 12-1, in 
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984 ). 

N.H. ProctorandJ. P. Hughes, Chemical Hazardsofthe Workplace 
(J. B. Lippincott Company, Philadelphia, Pennsylvania, 1978). 
"Protective Clothing," Technical Bulletin 1202, in Health and Safety, 
Los Alamos National Laboratory Manual, Chapter 1 (August 1984). 
••Respiratory Protective Equipment," Technical Bulletin 1203, in Health 
and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984). 

"Threshold Limit Values for Chemical Substances and Physical Agents in 
the Workroom Environment," American Conference of Governmental 
Industrial Hygienists, Cincinnati, Ohio ( 1980 or current edition). 

Page4 of8 



Referrals 

Appendix 

P-34 

TB603 

"'Use of Potential Chemical Carcinogens," Administrative Requirement 
6-3, in Health and Safety, Los Alamos National Laboratory Manual, 
Chapter l (August 1984). 

lndusuial Hygiene Group (HSE-5), 7-5231 

Occupational Medicine Group (HSE-2), 7-7251 

Waste Management Group (HSE-7), 7-430 I 

Appe".::.ix A. Industrial Hygiene and Fire Safety Data on Flammable 
Solvents 
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Appendix A. 

Industrial Hygiene and Fire Safety Data on Flammable Solvents 
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cau~ dcrmaaius. 

•··nunhold L1m11 Vatue11 fut <Aemteal Sub~urw:n and Pb~51UI A,en111 mlbc Workroom EnvuonmC"nl." Amcm:an Confcrc.'OCC' of(Jo ... cmmcnlallndu!.lnal thsu."nl!oli. ('mcmmtll, Oh&o( llJSO orcurrcn1 td1110n). ~Far~ H•urd Clus. 0 • nonR41mmablC'or unburn.ablc for S mmule5 at I )(.Xrt· 

~ I - mattnals. th,;U will burn m ;ur when npok"d to a ltmpcraturC' of ISlK)"f fur S mmulci 
OQ 2- O;ub pomlabovC" 1 rF an4J boahna puma below IOWF t< 'Int. I<. abmmablc hqutdJ 
~ l • ILid1 pdiRI below 7J•f ami hoahnapo•nl above I'-M")· I-· ({'lau IH llammo~hk hquadl 

~ ~ 4- Oouh pomt below 1 1·1-· and boalma po1n1 tk.-low I uu·t ({ 'lillss lA ll.ammabk hquld} 

~ 
Thts. tnfotmauon w~s. ~ktn from llu:urdou1 ( ·1wm11 uJ, l.Jul" (NOAIIOnal Ftre l'rute&:hon t\~~uuallon. QumC")'. Maua(huw:us. 197Sor(uncnl rdiUun). NFPA 4"1 o-c lnduslnal wbuancet iUSPl''-"1 of L·an-antJICntC" pulenll-.1 fur man c Co "The Nauonalln~IIIUIC for o .. ·.:upalton~l ~ .. fcl) •Uid ltuhh hils 111U("d a lens ..... 



;..... 

~ .... 
~ -c.. 

;;? 
~ 
Oo 

~ 
Oo 

lnduslrialllnli .. n .. and fir .. Safet)·llllla on Flammabl .. Soh .. nls (coni) 

Sob~nl 

Mclh)lasobul)l keronc 

Perchloroerhyknc 
(Tetrachlonxlh)kne) 

Tcrrachloromcrhane 
t-.:c carbon lclra<·hloru.lt) 

1.1.1-T rKhlorocrhanc 

1.1.2-Tnchloroerhane 

Tnchloroerhyltnc 

1.1.2-Trichloro-1.2.2-
lnfluoroethane 
(><"C Freon Tf) 

Ot-cuporion1l 
i:lpttSUit' ··l••h Poinl 

I.e• d. ou.• (ppm) .• ,.n 
so 73(23) 

so Nonllammablc 

JSO Nonllammable 

10 Nonllammable 

so Nonllammable 

Builinl(l'oinl 
ol7110mm IlK .•. ,.n 

246(1191 

t 1211 

(14) 

(114) 

(Hl) 

t:.oporolion Fire •:yelrrilalion 
Ral< lluord b) \'apor 

• herr ~lhrr = I n ••• • (ppm) 

S.6 200 

6.6 0 >100 

2.7 >JSO 

12.6 (no data) 

ll (slight) 

Appro-.inualr 
Odor 

Tbro•hold 
(ppm) 

010 

so 

100 

.,. 

100 

lnbolarion or 
SkinUI.cb 

Odor objectionable a1 200 ppm. May be 
irn1oat1ng to respiratory tract al 
lOOppm. 

Cenlral nervous system depression 
and h vcr damage. wuh rcpons of perma
nentiDJUI)' to I he nervous ~ystcm, 
induc.hna impa1red memory, 1mpa1red 
VISion. numbnen of t'JI.Irenuucs above 
8SU ppm. Thermal decompo•uion 
prOOuus are toxic. 

Ccnlral nervous syslcm depression. 
Dcrm.tiiiUi may rcsuh from n·pcalcd 
skon <"Ont•<l. Thermal dccompostuon 
prodU4:1\ are (OXIC. 

Has rau~L"d hver cancer an mice only on 
forced an,~suon.4 NarcOSIS and hver 
damage at prolonged high concemra
uons. Thermal decomposuion products 
arc toJuc. 

H-.scaused tiver tumors in mace only on 
forced mg<sllon.d Central nervous sys
tem dcprr;.anl and m&ld &mlanllo 
rcspuatory tract. liqu1d can ~nclriUC 
skm. Dcrn.-lllis may resuh li·om rt· 
pealed skin 'omacr.lnjury 10 

cardiOvaS(·ular S)'ilem, gaslromtrstinal 
uarl, hvcr. and k&dneys aho has been 
observed. Thermal dccompos111on 
products arc ao-.ac. 

1 ''lhrcU.okJ llmU VaiU('~ (Of Cikmlfll Sub!tl .. m.t'S.iJRJ l'hy~u:al.o\JCRI~ IR lhc Workroom (Q\"IfORmc:nt." Amcncan ("onkrcm.-c orGovcrnmtnlallndus.lniJI Hyaacnas.ts.. ('IIK"IAR<AII, OhiO( 19¥0orcunenl ("~II lOA) 
bfuc U.tJ.ud Class. 0- nunO.-mm.ablc 01 unburno1hlc furS mmuld ;U I SOI:tf 

I -mate-nab I hill wdl burn m .-ar wl"'n upo!W:"d lo" lcm~raaurc of I SOWF for S mmules.. 
2 -llaioh P'JIRI illbu\"C 7 rr ilnd bl.llhna poml bdow IOlrF (("In\ IC U.tmmabk IU.fUid) 
1- f1oaioh pom1 bcluw 7rr and buahna potnl otbt•Yc &utrf- (( ·la:..:..IU tlamm.-ble h~uuJ) 
4""' Oa~ potnt below 7 rt iint.l bolhn& puma bduw WO"f- C( "141u lA U.unmablc hquad) 

Th1i. anformauon Wil\ "'.._en from llu:utdo&H ( h •. ,,.·ul\ IJuiu (N-.uonit.lt-arc liroiCliiOn A~:..uuallon. (.Juanq. M.ns.at.:huwll\, 1~7S ort""u"tAicdiUOn). NFPA 49. 
c lnduun-.1 )ub\14inc.:n \U\PC"l'l oh·an-tnu1cnll" putt·nu•l for m•n 
41 he N;,tUJn•lln~hiUIC lurOtno~poaUonal S.tlt-1) anJ ltt:.dth h.n t:..\tkll .. lt'ru 

~ 
0. 

~ 

'"d 
I 

w 
'-I 



P-38 

--------------------------------------------------------HEALTHANDSAFETYMANUAL 

Epoxi€5 

Introduchon 

Curing Agents 

. August 1984 

Technical Bulletin 604 

The use of epoxy resin systems presents certain general health hazards 
because a variety of toxic potentials are involved. This variety makes the 
hazards difficult to characterize for any particular resin system. When 
such health hazards are evaluated. the curing agents. cured and uncured 
resins, and any filler or solvents need to be considered. Determination of 
the toxicity of a specific resin system should be made by the Industrial 
Hygiene Group (HSE-5). 

Amines. The major health hazards posed by epoxy resin systems are due 
to amine curing agents (for example, aliphatic and aromatic amines). 
Although most amine curing agents are liquid, some are solid. The use of 
the solid agents increases the toxic potential because they must be heated 
before being incorporated into the resin system. 

All amines are caustic and can cause dermatitis, severe bums, and 
sometimes sensitization. Amines directly contacting the eyes will produce 
severe damage. Sensitization may occur at any time, thus, protection is 
needed. Once an individual is sensitized, even minute quantities of the 
offending agent, can produce an adverse response. 

Triamine curing agents are generally more irritating than diamine curing 
agents. Modified aliphatic amines with minimum potential for irritation 
are available and should be substituted for the more hazardous curing 
agents. 

Organic Anhydrides. Acid anhydrides are solids that react readily with 
water to produce an organic acid of varying strength. Some of these 
compounds are known skin irritants that cause bums upon prolonged 
contact. In dust or vapor, these agents may irritate the eyes, nose, or 
throat. To improve their properties as curing agents, small percentages of 
amine curing agents often are incorporated in anhydrides; in such cases, 
these materials act as hot-curing agents. Using heat for curing or mixing 
solid systems increases the exposure hazard. Therefore, handle these 
curing agents carefully. 

Polyamides. In addition to their role as curing agents, polyamides are used 
primarily to modify the epoxy system. As a class, these agents are 
probably the safest and are not known as irritants. Their ability to cold
cure with minimal heat production excludes the hazards resulting from 
elevated temperatures in other epoxy systems. Unfortunately, modifiers 
composed ofamines or amine adducts are often added to the polyamides, 
thus negating the comparative safety of the polyamides . 
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Although uncured epoxy resins and glycidal compounds are a health 
hazard. they are much less so than the irritants in curing agents. Uncured 
resins commonly are composed of polymers of epichlorohydrin and 
bisphenol A. A resin's toxicity generally decreases with the increase in 
molecular weight and the epoxy number. The uncured resins are primary 
skin irritants and/or sensitizers. Contact dermatitis is a common 
response. with the possibility of sensitization after initial contact. 

Epoxy resins may be modified withji!lers such as chalk, mica flour, 
asbestos, or silicates. Asbestos and silicate fillers may be a potential 
inhalation hazard during resin production. Care should be exercised while 
the resin is mixing with such fillers and while cured products containing 
these fillers are being machined. Cured products containing such fillers 
should be properly labeled if they are to be machined or similarly handled. 
Use local exhaust ventilation, respiratory protection. and wet machining 
or cleaning procedures to reduce aerosol exposure hazards. 

Solvents are used occasionally in some epoxy resin formulations. Their 
ability to dehydrate and remove natural oils from the skin makes them 
primary skin irritants. Although sensitization is not directly associated 
with solvents, the skin is more vulnerable to the other sensitizing agents in 
the epoxy resin system after solvent exposure. Some epoxy paints, which 
are epoxy resin systems in volatile organic solvents, present an inhalation 
hazard, especially when sprayed. Acceptable water-based epoxy paints are 
available and should be substituted. 

Most fully cured resins have little or no toxic effect. Curing may be 
incomplete, however, leaving small amounts of the toxic curing agents 
and unreacted resin compounds on or in the finished product. When 
handled by previously sensitized individuals, these unreacted compounds 
can result in recurrence of adverse health effects. 

The health hazards associated with the use of epoxy resin systems can be 
substantially reduced by proper system selection (substitution with less 
toxic systems), personal hygiene, personal protective devices, and 
handling procedures. 

Selection. When selecting an epoxy formulation for a specific job, 
consider its potential toxicity. When possible, a formulation with the 
lowest potential toxicity should be substituted for systems of greater 
toxicity. 

Personal Hygiene. Worker contact with curing agents, resins, solvents, 
and their vapors should be minimized. In addition to instructing and 
educating epoxy workers in the hazards associated with epoxies, 
supervisors need to emphasize certain personal hygiene factors: 

• clean disposable towels. mild soaps, or waterless handcleaners sh.Juld 
be used, and 

• no smoking, eating. or drinking should be allowed in the work area. 
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ProtectiYe Devices. Protective devices that should be used while working 
with epoxy resin systems include 

• cleaJ:I ruuber gloves; 

• protective clothing, such as clean coveralls for workers having 
repeated or prolonged contact; 

• impervious aprons for additional protection where there is a 
potent~ .. ~ of splashing or spilling epoxy solutions; and 

• full face shields to protect the eyes from contamination. 

Handling Procedures. The procedures described below should be followed 
when handling epoxies. 

When mixing resins and hardeners, workers should use a ventilated hood. 
If such an area is unavailable for an operation that must be performed, an 
individually fitted respirator (available from Industrial Hygiene) should 
be used. 

Laying-up and curing operations should be confined to areas with exhaust 
ventilation facilities. 

Hot process systems should be totally enclosed and the enclosure 
exhausted through a fan or vacuum pump, with the exhaust air discharged 
outside of the building. Contact Industrial Hygiene to ensure that the 
exhaust and discharge location is acceptable before installation. 

Cold process systems (air curing) should be covered with wrapping paper 
or other disposable material and placed in a local exhaust hood until 
curing is complete. Ingredients should be mixed in cardboard or other 
disposable containers. These measures limit the need for general cleanup 
with solvents. 

Waste (including cardboard and disposable mixing materials, unused 
epoxy resin, paper towels, etc.) should be wrapped so that other workers 
are not exposed to the materials. For disposal of epoxy resin materials, 
contact the Waste Management Group (HSE-7). 

L. B. Bourne, "Health Problems ofEpoxy Resins and Amine-Curing 
Agents," British Journal oflndustrial Medicine 16,81 (1959). 

C. Hine, V. K. Rowe, E. R. White, K. I. Danner, and G. T. Youngblood, 
"Toxicology," Chapter 32, in Patty's Industrial Hygiene and Toxicology, 
Vol. IIA (John Wiley &Sons, New York, 1981). 

"NIOSH Criteria for a Recommended Standard .... Occupational 
Exposure to Glycidyl Ethers," US Department ofHealth, Education and 
Welfare, Publication No. 78-166 ( 1978). 

N. H. Proctor and J.P. Hughes, Chemical Hazards oft he Workplace 
(J. B. Lippincott Co., Philadelphia, Pennsylvania, 1978). 
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MANUAL OF FIRE PROTECTION POLICIES AND PROCEDURES 



Q-1 

FIRE PROTECTION SYSTEMS AND PROCEDURES 

Subject: Fire Detection Devices and Circuits *(14) 

A. Purpose 

No. 
Issued 
Revised 
Page 

3120.1 
5-1-72 
2-11-80 
1 

1. This procedure establishes inspection and maintenance procedures 
for fire detection devices and circuits. 

B. Inspections 

1. Initial and Continuous: 

a. Inspection, testing, and maintenance shall be the 
responsibility of the Fire Protection Section of the 
Craft Operations Division. 

b. Maintain a current master listing of all fire detection 
circuits. 

c. Initially check all fire detection circuits and devices to assure 
that they are properly installed to provide protection for 
premises. 

d. Notify the Fire Alarm Control Center that the master box 
controlling the area will be out of service for testing alarm 
initiating devices. 

e. Check device for presence of paint or corrosion and include 
condition on report. 

f. All fire detector devices shall be tested for proper operation by 
utilizing proper testing method and equipment, i.e., heat lamp, 
sensitivity meter, and ohm meter. 

*(14) NFPA 72A- Local Protective Signalig Systems 
728- Auxiliary Protective Signaling Systems 
72C -Remote Station Signaling Systems 
72D- Proprietary Protective Signaling Systems 
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FI~E PROTECTION SYSTEMS AND PROCEDURES 

No. 
Issued 
Revised 
Page 

3120.1 
5-1-72 
2-11-80 

2 

g. Assure that proper coded alarm is received at the Fire Alarm 
Control Center. 

h. Test all detectors and circuits in the entire building before 
proceeding to the next building. 

i. Testing will be continuous until all DOE facilities are tested 
within two calendar years. 

c. Control and Records 

1. Monthly, continuous inspections shall be recorded on form 
ENG-4-87, and forwarded to the Fire Protection Program 
Engineering Coordinator for filing and retention for 2 years. 
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STANDARD FOR PORTABLE EXTINGUISHERS 

SCOPE: 

This standard provides general and technical guidance for pro
curement, placement, and maintenance of portable fire extin
guishers in Los Alamos facilities and vehicles. 

REFERENCES: 

1. DOE Order 5480.1A, 11 Environmental Protection Safety, And 
Health Program For DOE, 11 Chapter VII, "Fire Protection." 

2. DOE Order 6430, "General Desig·n Criteria." 
3. NFPA Std. #10, "Portable Fire Extinguishers. 11 

4. NFPA Std. #58, "Liquified Petroleum Gasses." 
5 . N F P A S t d . # 3 8 5 , "Tank Ve h i c 1 e s for F 1 a mm a b 1 e and 

Combustible Liquids." 
6 • N F P A S t d • # 4 9 5 , " E x p 1 o s i v e r~ a t e r i a 1 s . " 
7. NFPA Std. #512, "Truck Fire Protection." 
8. "DOE Explosive Safety Manual" 
9. Los Alamos National Laboratory, "Health, Safety, and 

Environment Manual." 

GENERAL GUIDELINES: 

1. Portable fire extinguishers shall be provided in all new 
facilities, including buildings acquired by lease or 
purchase, in accordance with DOE Order 6430, Chapter X, 
Paragraph 8b(7). 

2. Fire extinguishers shall be provided as directed by#Fire 
Protection Specialists. Extinguishers shall be the appro
pr!ate.type for the fatility. Following is a general l 
g u 1 de 1 1 n e : 3 1-<l ... J?.ouJA t£f' Jha z..4f'2.JO) 

o~e r \ r. 
a. Office occupancies -~.2Y2 gallon waterx r"~ evc'73,ooo r-7.--r-T. 

9 
b. Computer, electronic, and(faser occupancies- Halon 1211 

extinguisherd of at least~ pounds capacity and a 
rating of at least -+-A-and 20-B:C;~(See NFPA 10 for 
ratings explanation). +o-.r eve"'? S"1- .J-r: 

c. Wet chemical laboratory occupancies - BC extinguisher' 
of approximately 9 to 15 pounds capacity and a rating of 
at least 10-B:CK. .+..,.,.. e"'c.<.... s1.+r· 
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d. Machine shop occupancies (no hazardous materials such as 
explosives, pyrofronics metals) e~cBC extinguisherK- with 
a r at i n g o f a t 1 e a s t 1 0 - 8 : C ~ +...... e '"'c ~ ~ . .f:-1: 

e. Special hazard applications will be provided with a 
dedicated extinguisher of size, type, and rating as 
determined by the fire protection specialists. 

3. For all new construction, extinguishers shall be G.F.E. and 
shall be procured from appropriate project funds. The fire 
protection specialist shall determine the type, size, 
quantity, and location required after analyzing the proposed facility and occupancy. These extinguishers shall be pro
cured by the Los Alamos Fire Department (LAFD) for placement in accordance with General Guidelines 1 and 2. Supplemental 
and replacement extinguishers may be purchased by the LAFD, 
the Laboratory, and the Zia Company. Zia craftsmen will hang all extinguishers that require wall mounting. Extinguisher 
units will be kept to a minimum and each shall be marked with the NFPA pictographs. Extinguishers that are not readily visible shall be identified with ~uxiliary signs. 

4. It is the long-range goal to reduce the number ~f fire 
extinguishers to the minimum required by NFPA 10. 

5. Extinguishers will not ordinarily be provided for fork-lift 
trucks or passenger vehicles (except those which operate 
regularly away from Los Alamos County), except as required 
be 1 ow: 

a. Vehicles over 10,000 lbs. carrying cargo shall be pro
vided with fire extinguishers in accordance with the re
quirements of DOT #393.95, Subpirt H (Federal Motor 
Carrier Safety Reg~lations, DOT). 

b. Motor vehicles transporting explosive materials will be 
provided with fire extinguishers in accordance with 
Chapter 5, NFPA #495, and Chapters 22 and 24, DOE 
Explosive Safety Manual. 

c. Tank vehicles transporting flammable and combustible 
liquids will be provided with fire extinguishers in 
accordance with Paragraph 6-3, NFPA Standard #385. 

d. Vehicles, including trailers, transporting flammable 
gasses will be provided with extinguishers in accordance 
with Chapter 6, NFPA Standard #58. 
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6. Regular inspections by the LAFD and operating personnel will 
verify the need for recharging, testing, and other mainte
nance. Hydrostatic tests will be arranged for by the LAFD, 
and conducted in accordance with NFPA #10. 

7. Wall-mounted cabinets, appropriately marked, should be pro
vided for required fire extinguishers in new and renovated 
buildings. These should be recessed, where possible. 
Cabinet locations for new facilities will be designated in 
Title II documents in accordance with NFPA Standard #10. 
Cabinets shall be installed so the hanging bracket of the 
extinguisher is 42 inches off the floor when the extinguisher 
is placed within the cabinet. 

8. Contract documents for leased buildings shall allow for the 
placement of wall-mounted fire extinguishers by the Govern
ment or Government-Contractor for the term of use. Wall
mounted extinguishers should be hung as shown in the 
Facilities Engineering Division 11 Loss Prevention Standards 
Manual .. (Volume 7). 

TECHNICAL SPECIFICATIONS: 

Portable fire extinguisher cabinets shall be installed as shown 
on the contract drawings and shall be at least 10 11 W x 28 11 H x 8 11 0 
for single units or 22 11 W X 28 11 H X 8 11 0 for double units. Cabinets 
shall be of all metal construction and shall be recessed where 
wall construction permits; required egress clearance specified 
by NFPA Standard 101 shall be measured from the face of the 
extinguisher or extinguisher cabinet to the opposite wall and 
shall not be diminished by the cabinet installation. Portable 
fire extinguishers shall be G.F.E. and installed by others at the 
completion of the construction project. 
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No. 3000.1 
Issued: 7-15-73 
Revised: 7-20-82 
Page: 1 of 3 

FIRE PROTECTION SYSTEMS AND PROCEDURES 

3000.1 SUBJECT: MASTER, SUPERVISORY, AND MANUAL PULL STATIONS 
A. Scope 

This procedure describes the method for conducting inspection, testing and maintenance required for master alarm boxes, supervisory boxes. and manual pull stations. 
B. References 

1. NFPA-71 - "Central Station Signaling Systems .. 2. NFPA-72A - "Local Protective Signaling Systems .. 3. NFPA-728 - "Auxiliary Protective Signaling Systems .. 4. NFPA-72C - "Remote Station Signaling Systems .. 5. NFPA-72D - "Proprietary Protective Signaling Systems" 
C. Initial System Acceptance 

1. Upon completion of a new system by a contractor, an installation inspection and teJt of the entire system shall be made. The contractor shall perform a functional test of all circuits and devices a?sociated with the system. The Fire Protection Section of the Zia Craft Operations Division shall assist, as required, and the Laboratory, Zia, and DOE personnel shall witness the test. Zia personnel shall record all information on Form ALL-27F, pages 2, 3, and 4, and submit to the Technical Programs Branch, DOE/LAAO. 

2. The Central Alarm Station shall verify that all signals are received properly. 

3. Furnish Central Alarm Station with necessary infomation of new code numbers, locations, and circuit numbers. 

4. Furnish Fire Department with necessary information of new code number, location, zone or area coverage, fire protection and/or detection tied to alarm system and resetting instruction. 

D. Outage Control 

1. Initial acceptance: The Central Alarm Station must be notified prior to testing the new system(s). 

(NEW FORMAT) 
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2. Bi-Monthly Testing (60 days): The Central Alarm 
Station must be notified prior to testing the alarm boxes. 

3. Bi-Annual Testing (2 years): The Central Alarm Station shall be nofified that the master fire alarm box for the facility is to be shunted out and the manual and/or automatic alarm systems will be out of service. 
4. Five-Year Maintenance: The Central Alarm Station 

shall be notified that the master fire alarm box is to be removed from service. 

5. Restoration to Service: The Central Alarm Station 
shall be notified that the system has been restored to 
normal service and the alarm center shall verify that the alarm circuit was restored to the normal condition. 

E. Inspection 

1. Responsibility: The Laboratory ENG-4 Fire Protection 
Section is assigned the responsibility to supervise and maintain records of inspection·, testing and maintenance, which shall be conducted by the Fire Protection Section 
of the Craft Operations Division. 

2. Frequency: 

a. Bi-Monthly (two (2) months) 

1. Examine and test master fire and supervisory alarm 
boxes every 60 days. Boxes shall be tested by 
operation under conditions simulating actual use. 
and tests shall be transmitted to and recorded at 
Central Alarm Station. Each master box shall be 
tested by the actuation of one detection device with 
signal transmitted from the device. through th~ 
master box to Fire Alerm Control Center. The Fire 
Alarm Control Center shall verify the signal was 
received properly. 

2. In buildings having alarm and/or evacuation signals, 
these signals shall be tested only one time after 
proper notification of facility personnel. 

(NEW FORMAT) 
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3. After completion of the tests in each building, the 
master fire alarm box, the supervisory boxes and 
building fire alarm control panel shall be returned 
to their normal operation condition. 

4. Following each box test, the interior of the box (not the movements) shall be cleaned, if necessary. 
b. Bi-Annual {two (2) years) 

1. Test all manual pull station. 

2. After completion of the tests in each building, 
the master fire alarm box, the supervisory boxes 
and building fire alarm control panel shall be 
returned to their normal operation condition. 

c. Five-Year Maintenance: 

1. General cleaning, oiling, and inspection of the 
movements in the fire alarm boxes shall be 
performed in accordance with the manufac
turer's recommendations. 

2. Proceed with testing required by paragraph (a) 
to insure proper operation of the components. 

F. Reporting and Records 

1. New installation acceptance tests shall be recorded on 
Form All-27-F, and pages 2, 3, and 4 submitted to 
DOE/LAAO Technical Programs Branch. 

2. Bi-monthly and Bi-annual tests shall be recorded on Form ENG-4-87 and forwarded to the Fire Protection Program 
Engineering Co-ordiriator for filing and retention for two years. 

3. Five-year cleaning and oiling shall be recorded on a 
sticker inside the fire alarm box. 

(NEW FORMAT) 
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SIQW..ING SYsrEMS rnsrALIATICN lNSPECI'ICN ~ 

'IO: Contracting OffiE::er 
U.S. Department of Energy 

SIGNALIN:; SYS'I'EM:i INSPECI'ill: 

EXHIBIT 8 

--------------------------------------·--------
TYPE: a::NI'RACT Nl.11BER ----------------------------- ----------------------LOCATION: __________________________________ TA ___________ BLDG 

A.~ lNSTALI.ATICN lNSPEI::TICN OF '!HE SIGNALIN:; SYSTEMS WZIS a:NDt.J::I'ED ro IDENTIFY OX>E 
AND DES!~ a:MPLIA.~CE. 

DEFICIENCIES IDENTIFIED: 

PLEr\SE ASSURE 'ffiAT ALL DEFICIENCIES IDD\'TIFIED ARE ~ PRIOR ro W\.i\ING 
ARRA.~ FDR A RElNSPEI::TICN AND AP?'fOIJM. OF 'IHE 5yS'J:'D1. 
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PRIME CX'NI'RACroR: 

Q-10 

E APProvAL OF SI~ING SYSTEM 
AIDRESS: 
~TiaN~bF~WD~RK~:--------------------~~~----------~Bu~liD~~~~ 

--------------------- ------------
5~~= AOORESS: 

ADDRESS: 

W\NUFAC'IURER: 
I.J:X:.1:.L REPRESENTATIVE: AIDRESS: 

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

M:DEL ro. Ccntrol Panel: Manual Pull 
S
t
a
~
t
~
l
o
o
_
:
 __________________________ _ 

'lliermal Detectors: Iooizatioo Detector_s_: -----------------------------
Photo. Elec. Detectors: ----------------------

Flo,.; Switches: Pressure Switch_e_s_: ___________________________________________ __ 
Evacuation Horns: Post Indicator SwitChes: Fire Alarm Traminitter: ----------------------------

S~ervisory Transmitter: Battery Charger: ---------------------------------

Batteries: 
Other: 
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~CY :Fa1ER SUPPLY 

Atrn:MATIC SWiroi OVER: YES N:> 'I':RXJBLE SI<NAL ~ 5\'IT~- OJER: YES ----BATI'ERY DI~ TESt: YES . 00 BATI'ERY ~: YES - ro ---
BATrERY '1YPE: r..EW ACID NICAD arHER 

VOLTAGE SPECIFICATIOOS 

LINE VOLTAGE: N::. OPERATING VOL'm_GE ___ :______ OC 

-----------------
ELEX:TRICAL ZCNES 

---

~ ZCNES 
'IUI'AL s~~~z~~=--------------------------~ SPARE AlARM ZCNES 'roi'AL SPARE SUPERVISORY- zc:NIS 'IOrAL SPAC:E FOR FUI'URE ZCNES 'IUI'AL 

Control Panel 
Alarm Zcne 
Nurrber* 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

Alarm Received 
Yes N:> 

Trouble Alarm 
Received 

Yes No 

*Identify Zones: A or s. = A - Alarm; s - Supervisory 

ZrnE IDENI'IFICATIOO 

Exhibit 8 

Alarm OJerride 
Received 

Yes No 

Axeptable -------- Not Ao:::eptable ---------
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TESTS 

EVAOJATIOO IDRNS: YES ID _ ___,_ SUPERVISORY TRAN~: YES 00 FIRE AIARM TRANS.UTIER: YES tP ---

OI'HER W\TERIAI.S PIDJIDED 
MANUFACI'URER DESIGN DRAWll'KiS: YES MA..~CTURER INsrRLX:TIOO ~: -YES~-

ID 

AS BUILT DRAWINGS: YES NJ ---
-00--------

S~IAL 'IE5':t' EOUIPMENI': YES_ N) ---
'!HIS SYSTEM HAS Bff.N INsrALLED IN CXMPLIA~ Wl'IH NFPA 71 AND 72. 

. - . 

roMENI'S: 

Exhibit 8 
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Fl RE ALARM INSPECTION SURVEY 

! 
~0 BLDG NO WING NO . 

ROOM NO. DATE INSP. ROOM NO. DATE INSP ROOM NO. DATE INSP. 

--

-

-
I 

. 

-·-
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Page 

5000.1 
4-1-71 
2-11-80 
1 

Subject: Housekeeping Inspections *(19) 

A. Purpose 

1. A high standard of housekeeping is an important factor in the 
prevention of fire. 

B. Scope 

1. This policy shall cover inspection procedures for all 
DOE/LASL/Zia facilities at Los Alamos, to include storage 
facilites, warehouses, equipment rooms, utility areas, 
grounds, penthouse and roof areas, among others. 
Inspections shall be accomplished as a part of normally 
assigned functions. 

2. All LASL engineering and maintenance "spaces shall fall under 
LASL Engineering Department responsibility, other LASL spaces 
are the responsibility of the using groups, DOE and County 
spaces under DOE, and Zia spaces under The Zia Company. 

C. Inspections 

1. Monthly 

a. All equipment rooms and areaways shall be inspected for 
cleanliness and fire hazards. An immediate cleanup shall be 
initiated where hazards are found. The below special hazard 
items require removal: 

1) Collection of combustible materials, waste, rags, 
paper, oil or grease. 

2) Excessively heavy oil/grease in or about operating 
machinery/equipment. 

3) Excessive quantities of combustible material in non
sprinklered areas. 

4) Excessively flammable and combustible liquids in area. 

*(19) NFPA 101, Life Safety Code 
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No. 
Issued 
Revised 
Page 

5000.1 
4-1-71 
2-11-80 
2 

b. All equipment rooms and areaways shall be inspected for storage or 
group material of supplies, the presence of which could create a 
fire or safety hazard and/or prevent access to operating facility 
equipment. 

c. Penthouses, roof areas, basements and outside spaces adjacent to 
buildings shall be inspected for fire/safety hazards. 

d. Fire sprinkler riser/alarm valve compartments, hose cabinets, fire 
alarm/pull boxes, etc., shall be inspected for obstructions to 
access. 

3. Every Six Months 

a. Determine that at least 18" clearance shall exist between 
sprinkler head and obstructions stacked below to prevent blocking 
of water flow pattern. This clearance must be increased to 36" 
minimum for high-piled combustible stack. 

D. Reporting Procedure 

1. All discrepancies, abnormal conditions, obstructions to fire 
system or facility equipment and fire/safety hazards shall be 
reported; first, by verbal order and if not corrected within a 
reasonable period, then by memo to the authority responsible for 
maintenance of area for action. 

2. Form All-59 shall be used to report any discrepancies, 
abnormal conditions, or obstructions to the Fire 
Protection Program Engineering Coordinator for appropriate 
action and record. 



0/\TE 
BUILDHIG FIRt: lUSPECTIOil 

cc;n ACT I'~RSONS 

AD!11TTM!~E rROCEDURi::/Y.EY AVAllABllTTY 

SPECIAL HAZARDS: 0 lllGH EXPLOSIVES 0 TOXIC GASES 0 CRITICt'\LITY 

0 nADlATIO~l 0 FLAt·l11AOLE LIQUIDS 0 LASERS 

D III GH \'OL T AGE 

CIIECKLIST - COi·~·lm~ AtJD/OH SPEClf,L FIRE HAZI\ROS 

BUILDl~G EXTERIOR: 

1 ROAD~AY ACCESS BLOCKED 
2 PARKING CLOSE TO GUILDIHG 
3 HYDRAin ACCESS l 0 I L !TY /UHP?.OTECTED 
4 PIV(A) DLOCKED/U~PROTECTED 
5 FIRE DEPT. CO:l~ECTIO~S BLOCKED 
6 GAS REGULf;.TOR u;~i'iWiECTED 
7 ELECTRICAL SERVICE Ef!DrulGERED 
8 FOLIAG:: (~:EEDS/TP.EES) TOO CLOSE 

I/'- CO:·:~U3TISLE TP.ASH/STO~AGE EXPOSURE 
0 ELD~. ELECTR:CAL G::!OUi:D l·:CT co:;::~CTED 
I I TRAI LEP.S/TRA~:SPCRT A:iLE TCO CLOSE 

BUILDING INTERIOR: 

12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 

24 
,?F; 

t 

ELECTRICAL: 

MULTIPLE OUTLET USE 
FRAYED/DETERIORATED CO?.DS 
CO~·iB'JSTICLE STORAGE 1\Et..R LIGHTS/PANELS 
U~PROP~R \IIRWG (SPLICES, PIGTf,lLS, ETC.) 
OPEN/EXPOSED S~·JITCII BOXES/PANELS 
UNAUTt!OiHZED TYPE APPLIANCES 

PAINTS/FLAt·"aHABLE LIQUIDS: 

SOL VENTS IN GLASS OVER 1 QU/,RT 
INADEQUATE SAFETY cr.r:s 
STORI'\GE :mT It~ UL FLN·~·1ABLE l I QU l 0 CAD lt!ETS 
LEAKHiG Ai:O SPILLS 
FLA:·:i·~ASLES NOT Lf,CELF.D 
DRUI·~ f:OT SECURE.D/GRCU:lOED 

F.P. SYSTEHS: 

~~ lN SERVICE 
'il6St/EXT. CAB I I lET CLOCKED 
ALARf.1 VALVE BLOCKED 

~nouP __________ _ 

27 ALARH PAtiEL 13LOCKED 
28 FIRE ALARM SYSTCM l~PAIRED 
29 ~ \',\LVE tiOT LOCt~ED/SEI\LED/ 

~?ER\'ISED 
HOUSEKEEP It~G: 

30 COi·~BUSTIBLES IN EQUIPi·:E:n ~~~~;~~ 
31 CO:i!3USTIBLES STORED r:rr.R I!C:.iE~ 
32 EXCESS! VE CO>:SU3Tl8LE L0/1D I iiG 

fiRE DOORS: 

33 BLOCKED/ JA!·~>~ED 
3~ ltW?ERATlVC: (CLOSE/O?Eti) 
35 1·1ARKI ;\G NEE CEO. 

EXITS/EXln:AYS: 

36 BLOCKED 
37 LIGHTS HISSlllG/OUT 
38 SIG~S 1·1ISSI::G/OUT 
39 PAt\IC HARO~:kRE INOPERATIVE 

FIRE EXTit:GUISHERS: 

40 HISSING 
41 DAI·~A.GED 
42 NEEDS SERVICE 
43 H1PROPERL Y f·iD.RKED 
44 t\OT Hm:G 
45 H~PRO?EP.L Y LOCATED 
46 lHPROflER iYPE/SIZE 
47 

48 

49 

50 
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5000 1 . 

RECORD OF INSPECTIONS 

o~-riciency 
11"'' Jmber or Location of 

'o.,~'<- .dtion Deficiency Describe Condition Corrective Action Taken ~ 

.. 

-

. 
' 

. 

'"' ~ 



Q-18 

Design Guidelines 

702 - DESIGN GUIDELINES 

1. I~TRODUCTION 

These design gu{delines serve primarily as a standard approach for identifying the governing codes, standards, and recommended practices, basic engineering and design practices, appropriate material, and approaches for interdiscipline coordination to ensure that fire protection systems implemented at the :aboratory perform as intended and that quality of design is not compromised. 

2. DESIGN CRITERIA 

The loss prevention design criteria should provide the basis for design as related to a specific project. The design criteria should be developed by the ENG-4 Loss Prevention Section and reviewed and commented on by the othe: disciplines before being finalized. The Loss Prevention Design Guidelines should be used internally as a coordination document. The design criteria prepared for a project should identify hazards; methods to protect against the haza:ds; unusual conditions related to the hazards identified; prelir:tinary calculations; alternative methods and· procedures; and appropriate codes and recommended practices. 

3. COORD!NAT!OtJ 

A consistent approach is needed in loss prevention design to reduce fire and other property losses and minimize the cost of protection. The best approach is to identify activities and tasks, assign areas of responsibility, and identify i!"lterfacing disciplines. A procedural method has been developed (Los Prevention Design Analysis) and should be used to identify the loss pr~vention requirements, e.g., automatic sprinklers, fire-resistant construction, compartmentation, process review, lightning protection, programmatic ir:tpact, and f i r e a 1 a r m s i g n a 1 in g . The p r i rna r y d i s c i p 1 in e s h o u 1 ci me. e t w-ith supporting disciplines to resolve all comments. 

4. REGULATORY REQUIREMENTS 

4.1 DE?ARTMENT OF ENERGY 

a. DOE Ord'er 5480.1A, Environmental Protection, Safety, and Health Protection Program for DOE Operations. 

Loss PrAvAntinn 
l Revlalon I 0 IP•;• 
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b. DOE/AL Order 
Safety, and 
Operations. 

5480.1A, Environmental Protection, 
Health Protection Program for A~ 

c. DOE Order 6430.1, General Design Criteria Manual. 

d. DOE/EV-0043, Standard on Fire Protection for Porta~l~ 
Structures. 

e. DOE/EV/06194.1, UC-45, DOE Explosives Safety Manual. 

f. DOE/NV/00410-21, Cross Index to DOE 
Occupational Safety Codes and Standards. 

Prescri~ed 

g. DOE Interim Guide, Installation of Smoke Detectors. 

h. DOE/Lab/Zia Red Book, wManual of Fire Protection 
Systems, Policies, and Proceduresw. 

i. Factory Mutual (FM) Approval Guide. 

j. Factory Mutual (FM) Loss Prevention Data Sheets 
(Improved Risk Guide). 

k. GSA Accessibility Stanaard (See Federal Register, 
10/14/80, Volume 45, No. 200). 

1. GSA Federal Property Management Regulations, Part 
101-20, Management of Buildings and Grounds. 

m. GSA, wProtecting Federal Records Centers and Archives 
from Fires•. (4/77). 

n. NF?A, •Fire Protection Handbook• 
Guide). 

o. NF?A wNational Fire Codesw. 

p. OSHA (29 CFR, Part 1910). 

(Improved Risk 

q. Underwriter's Laboratories, Inc., Product Directories. 

r. Uniform Building Code. 

s. WASH-1245-1, wstandard for Fire Protection of AEC 
Electronic Computer/Data Processing Systems•. 

Ina~ Dravanti""' 
I Revlalon I 0 I Page 1--__ _... __ __, 



Q-20 

Design Guidelines 

5. RECOMMENDED PRACTICES AND G'JIDELINES 

5.1 UNDERGROUND PIPE FLUSHING 

Thorough flushing of underground mains and sprinkler lead-in connections is perfor::1ed to remove foreign materials which may have entered the pipe during installation. This must be done orior to the final tie-in to any existing system, and it must ·be continued for a sufficient time to ensure thorough cleaning. Consideration must also be given to dispersion and disposal of test water to avoid flooding and damage to landscaping. 

a. Minimum flow rates for flushing are set forth in NF?A Standard No. 24; however, the hydraulically calculated water demand rate of the sy~tem must be used, if greater. The pressure of the water supply source should not be reduced below 20 psi to avoid disruption to process water circulation. Valve operation should be slow enough to avoid causing water hammer. 

5.2 NITROGEN REQUIREMEN: 

Calculate system piping ca~acity. in gallons using the method as indicated for air. 

Determine pressure requirement and select cylinders based on the following: 

Number of Nitr09~n 
Cylinders Ccnuin•n; 
252 ~ Gu @ 2 1----+---i--~i----i-~,.....c;.~,......::;---~~~-""=""'" 
2.100 PSlG 

200 400 600 800 1000 1200 1400 1600 
I 

I 
Svnem c~caCIT\' IGaiiOI'ISI 

FIGURE 1 
NITROGEN CYLINDER CAPACITY 

Loss· .Prevention nata , CCC 0 A 
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5.3 PIPE LAYING 

Requirenents a~d typical details 
piping will be found in Volume 3; 
Engineering Division, Civil Standards. 

5.4 OCCUPANCY CHANGES 

for 
Los 

laying 
Alamos 

u n d e r g r ·J u n d 
Facilities 

Nor~ally any Laboratory facility with an area of 5,000 sa~a:e 
feet or more should be carefully reviewed by ENG-4 -Loss 
Prevention sectio:1 f-:r the f1re protection adequacy. of 
proposed c~anges prior to construction, even though the 
current valuation of building and contents does not exceed 
the $1 million limit. Light hazard sprinkler desig~ shall 
not be used, per DOE Regulation 6430 •. 1. It is ::1ore 
cost-effective to install an Ordinary Hazard Group II density 
system than to revise a Group I density system due to a 
change in facility occupancy. 

5. 5 RADI.;TIOt: HAZARDS 

Automatic sprinklers should be used in areas presenting high 
radiation radioactive contamination or a risk of criticality, 
b u t r e q u i r e spec i a 1 p r e c a u t i on s and c 1 o s e coo r :J. i nat i on ·,.; i t :1 
the HSE-6 Group. 

5.6 HOSE CA3I~E'I'S, RACKS AND REELS 

Hose ca~inets and hose racks are not required in sprinklered 
buildings, and shall not be installed except in very special 
occupancies, e.g., TA-55-4. Standpipe outlets will be capped 
for fire department use. Hoses shall be removed from 
existing hose cabinets a~d. where possible, the cabinets used 
for hand fire extinguishers. 

5.7 WATER SUPPLY 

Water supply and design data (volume and pressure) for 
sprinkler systems shall be based on flow tests conducted near 
the proposed sy·stem location as provided by the ENG-4 Loss 
Prevention Section. The data shall be taken from the area ih 
question downstream from all pressure-reducing valves and 
meters. The Fire Protection Engineering Coordinator shall 
a;:"prove water flow procedures a!ld data before the data is 
used in the calculation of a fire protection system. 

I "8~ 0·-··--":-- I Revlelon I 0 I P•g• 
~-------L------~ 
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5.8 FREEZE PROTECTION 

a. Use of 3.ntifreeze AS. systems is preferred over the 
use of dry pendant AS heads, where more than six 
heans are needed. Extensive use of dry pendant hea:::is 
shall be approved by the Fire Protection Progra~ 
Engineering Coordinator. All antifreeze automatic 
sprinkler systems shall use CP grade glycerine a.:v:l 
sh3.ll have a check valve as shown in NFPA S-:anda.r:::i 
13, Paragraph 5-5.4. The check valve shall be 
installed as shown, NFPA noted excep~ions 
notwithstanding. Backflow preventors and/or pressure 
reducing valves are not allowed in dedicated fire 
protection system piping. 

5.9 SPRI~KLER SYSTEM MODIFICATIONS 

a. Sprinkler system modifications of a minor nature, 
which are to be cor.1pleted by work order and are not 
in formal r1esign at ENG-2 or Zia, will be 
accomplished, or approved by, the Loss Preventio~ 
Section of El1G-4. Required sketches or drawings a:1.: 
test criteria shall be prepared or approved by this 
Section. 

b. Hy':lrostatic testing above 200 psi, or .a higher norinal 
static pressure, whichever is greater, will not 
normally be required, unless high value equipment or 
other factors predicate a more stringent test. E~G-~ 
Loss Prevention Section will specify testing 
requirements in special cases. 

c. The Zia Company shall install or modify systems ~nly 
with sketches or drawings which have been designee or 
approved by the ENG-4 Loss Prevention Section. 

5.10 SPECIAL FIRE SUPPRESSION SYSTEMS APPLICATIONS 

Special application fire suppression systems (halon, dry 
chemical, water spray, etc.) should be. installed when 
automatic sprinkler systems are not economically justified: 
to supplement automatic sprinkler systems which protect high 
value equipme:1t: or to protect special hazard operations or 
occupancies. The design guidance fo·r the selection of 
detection an¢ suppression required for the soecific 
application shall be provided by the ENG-4 Loss Prevention 
Section. 

I~ ........ n- ............ -.&!--
I Revfalon I 0 !Page 
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5.10.1 
systems 
warrant: 

Criteri~. Generally, these special fire 
~re required only where the following 

suppression 
conditions 

a. Areas containing concentrated high dollar value 
equipment, e.g., computer rooms diagnostic equipment, 
electronic parts, (including screen rooms a:1d cle~n 
rooms), concentrated high valve shall be defined as 
more than $500 per square feet in a:-t area with a 
value of $500,000 or more. 

b. Continuously occupied areas critical to the operation 
of the facility. 

c. Where deemed necessary by the Fire Protection ?rogra~ 
Director for special situations (e.g., diagnostic 
skids in remote locations, mobile electronic 
trailers, special purpose vehicles, areas without 
standard protection, etc.). 

5.10.2 Installation Responsi~ility. For systems to be 
to have the 

system (design, 
contractor. The 
manual have been 

inst~lled by -contract, it is desirable 
responsibility for the entire suppression 
inst~llation, and test) delegated to one 
technical specifications presented in this 
prepared to achieve this end. 

5.10.3 Desian Basis. The purpose of a special suooression 
system is to provide rapid fire suppression which will 1 
protect personnel and property, and to reduce dow:-1 time. To I' 

achieve this goal, cross-zoned early warning detection should 
":Je used to activate the suppression system. A pre-discharge 
alarm (the first zone) should be used to alert occupants and 
the fire department tliat a discharge may be pending. The 
following shall also be considered in the design basis: 

IGI.......,.,,_..W~-ar• 
lO!t.....,...._.,...coe~~ 

a. The system should normally be designed to provide 
total flooding of the entire hazard. 

b.- Agent storage containers shoul:l be located within a 
protected area. 

c. Design concentrations for Halon 1301 should be 7% in 
trailers, 6% in permanent building rooms, 5% in very 
large ;;paces (over 100,000 cubic feet). A tolerance 
of + .3% will be allowed. 

Loss Prevention 
Revlalon G Page 
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5.10.4 System Design Consistency. The majority of Halon 
s y s t em h a r d war e now i n s e r v i c e .:1 t the Labor a tory i s o f t h e 
"Fenwal" brand name. To facilitate maintenance and 
recharging, and to minimize q~antity of spare parts storage, 
only Fenwal Halon 1301 system hardware should be provided. 
E~G-4-81-006, sole-source justification for Halon 1301 
systems approved 10/27/80, provides justification for this 
limitation. 

5.11 

a. 

FIRE ALAR.'-1 SYSTE·! ZONING 

Each building level shall be a separate physical fire 
zone. 

b. Each fire area/division of each floor shall be a 
separate physical zone. 

c. Smaller areas that require early warning or special 
suppression systems, e.g., computer rooms, vaults, 
RFI screen rooms, shall be separate electrical zones. 

d. Each small detached or semi-detached space/buil::!ing, 
e.g., equi,!?i.lent room •Jith only an outsi::e e:1tra:1ce, 
may be a separate elect~ical zone. 

e. Manual Pull Stations (!-1PS) shall be in.stalled only at 
the main building entrance and the most used exits. 
These devices should be represented on the fire alarm 
panel with one electrical zone per floor. 

f. Final authority for designating or approving zone 
requirements shall be the responsibility of the Fire 
Protection Program Engineering Coordinator. 

6. ADDITIONAL CONCEPTS 

6.1 AUTOMATIC FLO'd SWITCHES 

Automatic sprinkler system flow switches should be kept to a 
minimum. 

6.2 CONTROL VALVES 

The number of control valves should be kept to a minimum. 
Post indicator. valves (PIVs) will be the main control for AS 
system s'-!ut-off. Only Tec'hnical Area 55 shall require Post 
Indicator Valve Assemblies (PIVAs). All valves two inches or 
larger w~ich control water to automatic sprinkler heads shall 
be equipped with supervisory switches having one norr:1ally 
open contact and one normally closed contact. All valves 
less than two inches in size shall be locked. 

~L~ 
' !.ca.......,.,.... ........ ..,.. Ln~~ PrAvAntinn 
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6.3 AUTOMATIC SPRINKLER SYSTEM 

The basic fire suppression system in virtually all protected b u i 1 d i n g s s h a 11 be an automat i c s p r ink 1 e r system • i'lh e r e a fire detection system is already installed it may be retained on a case-by-case analysis after new AS systems are installed. 
6.4 EX!ST!NG SYSTEMS 

Fire alarm system components such as manual pull station~, control panels, supervisory boxes, and detectors will be retained if compatible .with the in-going site-~ije LO~AX/B~ASS alarm system. 

6.5 HAND EXT!NGU!SHER INSTALLAT!ON 

Wh e r e f i r e e x t i n g u i she r s a r e h u n g o u t s i d e o f they will be installed at the height shown 
bel~w. All new buildings shall have fire cabinets. 

FIGURE 2 
FIRE EXTINGUISHER INSTALLATION 

I ft..,.,_ ~ .. -. ... --&:--

the cabinets, 
in Figure 2 
exting;.;.::.she: 

Page 
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6.6 FIRE EXTINGUISHER CABINETS 

Fire extinguisher cabinets shall be not less than 22-i~ch by 
28-inch by 8-inch dimension, ·of all.-metal construction, and 
plannei for two sta~darJ extinguishers, which shall be 
furnished by the Government. 

6. 7 E~TIRON~E.'.JTAL F . .;CTORS 

The altitude o: the Los Alamos National Labor~:ory ranges 
from 6,800 feet to 10,000 feet above sea level. This results 
in a wide variation in temperatures, sno.-; fall, rain fall, 
and other environmental factors. The parameters concer:1ing 
elevations, temperatures, and other environ~ent~l 
considerations must be defined for each design. 

a. 

~~ 
1011._...,. ,._OWt..M'D.-c»• 1,_ __ ..._ ___ • ....._11. 

The maximum depth of ground freeze is 
fire protection piping shall be buried 
(per :~F?A 24) . 

3 feet. 
at least 

All 
48" 

Loss Prevention 
I R••falon / 0 J Page 
.... _--. ---+------11 --- -
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OPERATIONAL SAFETY REQUIREMENTS 

FOR THE 

CONTROLLED AIR INCINERATION PROCESS 

I. LIMITING CONDITIONS FOR PROCESS OPERATION 

In order to as~ure safe operation, the Controlled Air 
Incineration Process will be operated within the following 
limits: 

A. Process Feed Preparation Line 

1. Equipment 

The following equipment must be operating or 
available. 

a. Plant Utilities 

(1) Electrical Services (normal and 

auxiliary generator in 10 second standby 

mode). 

( 2) Compressed Air (designated and standby 

compressors). 

(3) Building Fire Protection Systems. 

(4) Special Glovebox Fire Protection System. 

(5) Special Exhaust Duct Cool-Down System. 
b. Radiation Protection and Plant 

Instrumentation 

(1) Continuous Air Monitors (alpha and 

beta-gamma). 

(2) Facility Stack Sampling System. 

(3) Building Exhaust and Process Line 

Glovebox HEPA Filter Systems. 

Differential pressure across each filter 
bank not less than 0.1 inch nor more 

than 8 inches water column. 

-1-
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Personnel 

A minimum of two persons are required to be 

present during any operations in the Feed 

Preparation Line. A health physicist or health 

physics surveyor must also be available. 

B. Liquid/Resin Feed Preparation Area 

1. Equipment 

The following equipment must be operating or 

available. 

a. Plant Utilities 

(1) Electrical Services (normal and 

auxiliary generator in 10 second standby 

mode). 

(2) Compressed Air (designated and standby 

compressors). 

(3) Building Fire Protection Systems. 

( 4 ) 

( 5) 

( 6 ) 

2. Personnel 

Feed Preparation Area Halon Fire System 

Feed Prepartion Area Exhaust System. 

Activated Carbon Bed Filter 

(differential pressure not less than 0.1 

inches nor greater than 8 inches water 

column). 

A minimum of two persons are required to be 

present during any operations in the Liquid Feed 

Preparation Area. 

c. Controlled Air Incinerator 

1. Checkout Operations Below 500°F 

a. Equipment 

In addition to the above minimum 

requirements, the following must be 

operational for low temperature 

instrumentation and equipment checkout and 

calibration. 

-2-
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Utilities 

(a) Fuel (Natural Gas) Supply System 

(b) Auxiliary Cooling Water System 

(c) Uninterruptible Power Supply (UPS) 

(d) Instrument and Control Air Supply 

(designated and standby 

compressors) 

(2) Equipment 

(a) Quench Tower Pumps and Sprays 

(b) Incinerator Induced Draft (blower 

or automatic crossover to building 

exhaust HEPA filter plenum) 

(c) Process Offgas HEPA Filters 

(d) 

(differential pressure across each 

filter bank not less than 0.1 

inches nor more than 8 inches water 

column) 

Activated Carbon Bed Filter 

(differential pressure across the 

bed not less than 0.1 inches nor 

more than 8 inches water column). 

(3) Instrumentation 

All instrument and control panels must 

be on and operating. Prior approval of 

the Lead Engineer must be obtained to 

disable any interlock. If any 

interlocks are disabled, the instrument 

chasis front must be tagged and the 

disabled interlock identified. An 

appropriate entry must be made in the 

Operating Log when any interlock is 

disabled or restored to operational 

condition. 

-3-
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Personnel 

Not less than two persons must be 

present during operation of the 

incinerator. These are a shift 

supervisor and an additional process 

engineer. A Health Physicist or Health 

Physics Surveyor must be available. 

2. High Temperature Operation 

a. Equipment 

During incinerator startup for operation at 

temperatures above 500°F (high temperature), 

the following must be fully functional in 

addition to the items listed above: 

( 1) Utilities 

(a) Auxiliary Generator and Automatic 

Switchgear (running and ready) 

(b) Primary, Secondary, and Cooling 

Tower Loops and Pumps 

(c) Process Steam Generator (pre-start 

interlock satisfied) 

(2) Equipment 

(a) Venturi Scrubber System 

(b) Packed Column Scrubber System 

(c) Process Liquid Filter and 

Recirculation System 

(d) Offgas Condenser System 

(el Offgas Superheater 

(f) Induced Draft Blower (designated 

and standby) 

(3) Instrumentation 

All of the process controls and 

interlocks listed in the Final Safety 

Analysis Report, Chapter 6.4.2.2 through 

6.4.2.5 must be operable and no 

interlocks shall be disabled. 

-4-
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Personnel 

Personnel requirements are the same as for 
low temperature operation as in 1 above. 

3. waste Feed Operations 

a. Equipment 

The following conditions must be within the 
limits noted before beginning and during 
waste feed charging operations: 
( 1 ) Uti 1 it i e s 

(a) Argon Gas System Supply Adequate 
(10% of tube trailer supply is 
tagged reserve) 

(2) Process Equipment 

(a) Lower Incinerator Chamber 

Temperature not less than 1000°F 
nor greater than 2500°F 

(b) Upper Incinerator Chamber 

Temperature not less than 1500°F 
nor greater than 2500°F 

(c) Quench Column Gas Stream Exit 
Temperature not greater than 250°F 

(d) Condenser Gas Stream Exit 

Temperature not greater than 180°F 
(e) Process HEPA Filter Gas Stream 

Inlet Temperature not greater than 
300°F 

(f) Scrubber Solution Temperature not 
greater than 180°F 

(3) Personnel 

In addition to the shift supervisor and 
process engineer, operations personnel 
shall be assigned to each shift as 
required to meet objectives of the 

-5-
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experimental run plan. A health 

physicist or health physics surveyor 
shall be present during waste feed 
operations. 

III. LIMITING CONDITIONS FOR OPERATIONS INVOLVING 
FISSION-ACTIVATION PRODUCTS (F-AP) 

A. F-AP Isotopes 

Current program studies require the use of the 
isotopes iodine-131, ruthenium-106, cobalt-GO, 
cesium-137, and iron-59. 

B. Facility Inventory 

In accordance with Section 6.1.1, FSAR Addendum dated 
April 1981, the amount of beta-gamma (~-~ emitting 
radioisotopes of the above species is limited to a 
total of 100 curies. 

IV. LIMITING CONDITIONS FOR CONTINUING PROCESS OPERATION OR 
PROCESS RE-START 

The Controlled Air Incineration process shall be shutdown 
and not restarted without approval of OSD/ALO upon the 
occurrence of any accident, fire, or explosion that causes: 
A. Death or serious injury to one or more personnel due to 

process equipment failure. 

B. Loss or damage to the process or facility exceeding 
$50,000. 

c. Release to the environment of radioactive material or 
pollutants or radiation exposure to personnel equal to 
or in excess of DOEM Appendix 0502 guidelines. 

o. Over-pressure resulting in major breaching of the Zone 
I containment 

E. An off-site emergency. 
The occurrence of any natural phenomenon that subjects the 
process equipment or facility to structural stresses in 
excess of design basis criteria, such as 
A. Earthquake 

B. Windload 

c. Snowload 

-6-



APPENDIX S 

CONTROLLED-AIR INCINERATOR PROCESS OPERATING MANUAL 



S-1 

(,, IX. PROCESS UTILITIES SOPs 
A. 3-Phase Electrical Supply 
B. 120 VAC Uninterrupted Power Supply 
c. Auxiliary Diesel Generator 
D. Plant Air Supply 
E. Instrument Air Supply 
F. Plant Water.Supply 
G. Emergency Water Supply 
H. TDF Building Liquid Blowdown 
I. Caustic Solution System 
J. Natural (Fuel·) Gas Supply 
K. Liquid Fuel (Oil) Supply 
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THE 3-PHASE ELECTRICAL SUPPLY 
TO THE CONTROLLED-AIR INCINERATION PROCESS 

I. SCOPE 

This SOP covers the control and distribution of electrical 
power from the building supply of 480 VAC and 280 VAC power from 
motor control centers (MCC) 1 and 2 to elements of the CAI pro
cess requiring 3-phase power. 

II. HEALTH AND SAFETY PRECAUTIONS 

The 3-phase electrical power supply system presents a per
sonnel hazard if not properly isolated. In addition, an unsche
duled interruption in electrical power to the CAl process could 

_result in an unnecessary shutdown and in some cases could result 
in equipment damage. Do not repair or make any adjustments to 
components. of the electric power system without approval of the 
shift supervisor or floor manager. 

III. OPERATIONS 

A. Startup 

1. Before operating all or part of the CAI process, 
verify that MCC1 breakers and control switches are 
positioned as follows: 

Breakers 

Junction Box Feed (Breaker SB) 
Bus Duct, Room 113 (4C) 
Auxiliary Instrument Air 

Compressor (SC) 
Main Plant Air Compressor (2C) 
LP-2 Feed (1D) 
Bus Duct, Room 112 (20) 
Power Panel Transformer Feed (40) 
EP-1 Feed (60) 

Control 
Switch 

ON 
ON 

ON AUTO 
ON 
ON 

ON 
ON 
ON 
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2. Verify that MCC2 breakers and control switches are 
positioned as follows: 

Breakers 

Process Boiler (Breaker 1E) 
Auxiliary Plant Air 

Compressor (2E) 
Building Sump Pump (3E) 
Process Sump Pump (4E) 
Cooling Tower #1 Fan (1F) 
Cooling Tower #2 Fan (2F) 
Process Exhaust Fan #1 (4F) 
Cooling Tower Pump (1G) 
LP-1 Feed (3G) 
Process Exhaust Fan #2 (1H) 
Main Instrument Air Compressor 

( 2 H) 

Offgas Superheater Supply (3H) 

*Located in Room 112. 

Control 
Switch 

ON 
ON AUTO 

ON AUTO* 
ON OFF* 
ON OFF* 
ON OFF* 
ON OFF* 
ON OFF* 
ON 
ON OFF* 

ON 
ON 

3. Verify that the following PP-1 breakers are 
positioned as follows: 

Breaker 

Bus Duct Room 112 (breaker 4) ON 
Emergency Generator (10) ON 
Cooling Tower (15) ON 
Emergency Switchgear (16) ON 
Bus Duct Room 113 (38) ON 

B. Shutdown 

1. The status of the breakers should remain the same 
following shutdown of the CAI process. They should 

-2-
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be changed only if isolation of a component for, 

maintenance or modification is required. 

IV. AUTHORITY 

Modification or changes to any component part of the 3-phase 

electrical power supply ~ust be approved by an H-7 R&D Section 

Leader. The shift supervisor or floor manager must be contacted 

for permission to actuate any CAl process breaker or control 

switch. Maintenance and service for component parts of the 3-

phase electrical power supply system ~s to be coordinated through 

ENG-4. 

V. REFERENCES 

1. LASL Health and Safety Manual, Chapter X, Section A, 

p.x.2, 11 General Safety Rules, 11 and Section D, paragraph 

6, p.x.S, 11 When Operating Circuit Breakers." 
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THE 120 VAC UNINTERRUPTIBLE POWER SUPPLY 

I • SCOPE 

This SOP covers the operation of a DELTEC uninterruptible 

power supply (UPS) located in the mechanical equipment room (Room 

111) which provides a. source of continuous 120 VAC power to all 

controls associated with the CAI process with the exception of 

the MEGAS and the micro-dose x-ray system. The primary feed to 

the UPS is Motor Control Center #2 (MCC2), the auxiliary feed is 

the MCC1, and the emergency feed is from a battery rack, also lo

cated in Room 111. 

II. HEALTH AND SAFETY PRECAUTIONS 

Lead-calcium batteries use an acid electrolyte, therefore, 

two persons are required to service the batteries. The operator 

must alw4ys use hand and eye protection, and a portable eye-wash 

station must be positioned near the work area. This battery 

system has very high amperage capacity and high voltage at all 

terminals. Extreme caution must be taken to prevent any 

conductor from touching battery terminals or connectors. The 

cover over the battery rack should be removed only for brief 

periods during battery service, and must be replaced whenever the 

rack is unattended. Hydrogen generation is not a hazard with 

this type of battery. Any repairs or adjustments to the UPS must 

be approved by the shift supervisor or floor manager. 

III. OPERATIONS 

A. Startup 

1. Begin with all UPS front panel circuit breakers 

OFF. 

2. Apply battery power. Front panel indicators should 

be as follows: 

AC Line (primary supply)---------ALARM 

-1-
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Auxiliary------------------------ALARM 
Battery Charger------------------NORMAL 
Battery Condition----------------NORMAL 
Inverter-------------------------INPUT and 

OUTPUT ALARMS 
Output Mode----------------------INVERTER 

3. Apply auxiliary power. Verify that the output mode 
indicator shows a transfer to LINE after about SO 
seconds. 

4. Turn on the AC input circuit breaker and the bat
tery charger output circuit breaker. The RECHARGE 
indicator should light in 10 to 20 seconds. 

5. Turn on the inverter input circuit breaker. The 
inverter will start in 1 to 2 seconds. The 
inverter input and output alarms will turn off and 
the inverter NORMAL indicator will light. In 
several seconds, the SYNC indicator will light, and 
about 3 seconds later, the output mode indicator 
wil·l show a transfer to INVERTER. 

6. Push the MANUAL TRANSFER switch to verify that it 
will transfer the load to the auxiliary line. 

7. Push the MANUAL TRANSFER switch again to return the 
load to the inverter. 

8. The output circuit breaker may now be turned on. 

B. Shutdown 

1. Turn off the output circuit breaker. 
2 . Turn off the inverter input circuit breaker. 
3. Turn off the battery charger output circuit break-

er. 
4. Turn off the AC input circuit breaker. 

-2-
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IV. AUTHORITY 

Modification or changes to the equipment must be approved 
by an H-7 R&D Section Leader. The Section Leaders will designate 
persons responsible for servicing and maintaining the UPS. Any 
shutdown, startup, or maintenance of the UPS must be approved by 
the shift supervisor or floor manager. 

V. REFERENCES 

1. Manufacturer's manual, DELTEC model 5248A-2054 Uninter
ruptible Power System, Pa~t No. 5126639, September 
1977. 

2. LASL Health and Safety Manual, Chapter X, Section A, p. 
X.2, "General Safety Rules, Electrical Safety," and 
Chapter VI, Section K, p. VI. 21, Electrical Safety. 

-3-



( 
( 

··s·(' 
1/ 

' . 
S-10 

HEALTH•SAFETY•ENVIRONMENTFORM ------------------------

[ ____ s_o_P __ S_U_B_M_IT_T_A_L __ ~J 
DATE l/21/82 

H-DIVISION SOP OFFICE - 229 > TO. __________________________ MAILSTOP ____ ~~--------------
a: 
0 .... 
< a: 
0 
Cll 
< 
~ 

SOP TITLE __ __.I.uH .... E__._.,A.:.:..U '-l..X .._I L-..Ia..:A..:..:R..:...Y:.....::G;:..~;E...,N:..=E-.:.;R~A...:..I~O.;..;.R ________________ _ 

0 A I GINA Tl NG 0 R GAN IZATION _--....~H.._-_7'---------- LOCA TION:..,__I:...:;A..:...-_5;;..0.;;...l,., ,_;;;,B.;;;;.l.;;;;.D...;.,G~3~7---
' lAS SPECIFIED IN THE SOPI 

~ 
~ SOP STATUS: 0 NEW filxREVISED 0 RENEWAL 0 OTHER _______ ~----~----------
~ DISCIPLINES INVOLVED: CSPECIFYI 
u 
"' "' 0 
~ 
< 
~ 

< 
"' 0 
~ 

0 HEALTH PHYSICS (H-1) 

0 OCCUPATIONAL MEDICINE (H-2) 

0 FIRE PROTECTION (H-3) 

~ SAFETY (H-3) 

EXPLANATION/COMMENTS: 

0 INDUSTRIAL HYGIENE (H-5) 

0 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-81 

0 OTHER /-/ · ~) ( 
(SPECIFY) 

This SOP is a rev1s1on and update to the existing Controlled 
Air Incineration process Operating Manual. If there are 
any technical questions regarding the system or this 
SOP please call C. L. Warner at 7-7391. 

SUBM I TIED BY __ C_._L_._W_a_r_n_e_r ____ ORGAN IZATION _____ H_-_7 ________ _ 

l 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H·DIVISION. 
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THE AUXILIARY GENERATOR 

I . SCOPE 

The purpose of the auxiliary generator is to provide a back

up power source for the CAl process in the event of a power fail

ure. The unit is a .skid mounted diesel-en~ine generator located 

outside near the northwest corner of the TDF. The generator is a 

synchronous type, developing 500 kW at 1800 rpm with a regulated 

output voltage of 480 Vac 3-phase, 60 Hz. If there is a 

commercial power failure, the generator will connect to the TDF 

emergency power panel through an automatic transfer switch. The ~ 

switch disconnects the generator when commercial power is 

restored. 

II. HEALTH AND SAFETY PRECAUTIONS 

1. Wear ear protection when servicing the unit if it is 

operating. 

2. Do not open control panels or covers when the unit is 

operating. 

III. OPERATIONS 

A. Startup 

1. Check coolant level according to the Cummings 

Generator Set Service Manual. 

2. Check engine oil level. 

3. Check governor oil sump level. 

4. Close fuel transfer pump breaker and check fuel 

tank level. Record underground fuel storage tank 

level in CAl log. 

5. Place the switch on the engine instrument panel 

to "OFF• (This control is overridden by the auto 

start panel.). 

-1-



r 

( 

Note: 

S-12 

6. Check the oil sump and water jacket heaters for 

proper operation. 

7. On the auto start panel, switch the auto-off-manual 

switch to manual. The generator will start and 

come-up to speed in 10 s. 

It should not be necessary to adjust the engine 

speed or the generator voltage. If frequency ad

just is necessary, change the engine speed until 

the frequency indicates 61.8 Hz (this accounts for 

a 3% hydraulic governor droop). If voltage does 

not indicate 480 V, adjust with the voltage control 

rheostat. 

B. Shutdown 

Note: 

1. Turn the auto-off-mannual switch to the off posi

tion. 

If the unit has been running for an extended period 

under load, allow the unit to run about 10 min. 

under no-load condition before switching to off. 

2. After the engine has stopped, place the auto-off

manual switch to auto. With loss of commercial 

power, the generator will automatically start and 

supply power to the emergency buss. 

VI. AUTHORITY 

Maintenance, modifications, or changes to this generator 

must be approved by the shift supervisor or floor manager. 

V. REFERENCES 

Cummings Generator Set Service Manual. 

-2-
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AUXILIARY DIESEL GENERATOR UNDERGROUND FUEL TANK CALIBRATION 
(48 11 x 132 11 Horizontal Storage Tank) 

GALLONS PER INCH OF DIAMETER 

INCHES GALLONS INCHES GALLONS 

1 5 25 545 
2 15 26 572 
3 27 27 600 
4 41 28 626 
5 57 29 653 
6 75 30 680 
7 93 31 706 
8 113 32 733 
9 134 33 758 

10 156 34 783 
11 178 35 807 
12 202 36 832 
13 227 37 856 
14 251 38 878 
15 276 39 900 
16 301 40 921 
17 328 41 941 
18 354 42 959 
19 381 43 977 
20 408 44 993 
21 435 45 1008 
22 462 46 1020 
23 490 47 1029 
24 517 48 1034 
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1 
T::T::A::L:::::::::J--DA-T,-~-1-1-2-0-1 8- 2----

H-olvJsJoN SOP OFFICE ._ 2 2 9 > TO. _____________________________________________________ MAILSTOP ________________________________ _ 

a: 
0 
1-
< a: 
0 
Ill 
< 
-J 

SOP TITLE __ T..,..H....;E;;__P...:L..,..A..,..N..,..T_A~I_R__;_S.:..U_P P_L;;...Y ___________________ _ 

ORIGINATING ORGANIZATION ____ H_-_7 _____ LOCATION~_T_A_-_S_O..;.,_B_L_D_G~3~7~---
IAS SPECIFIED IN THE SOPI 

52 
~ SOP STATUS: 0 NEW rn 'REV I SED 0 A EN EWAL 0 OTHE A--------------~-----~--------------------
ffi DISCIPLINES INVOLVED: ISPECIFYI 
u en 
en 
0 
~ 
< 
-J 
< 
en 
0 
-J 

0 HEALTH PHYSICS (H-1 I 

0 OCCUPATIONAL MEDICINE (H-2) 

0 FIRE PROTECTION (H-3) 

l;i! SAFETY (H-3) 

EXPLANATION/COMMENTS: 

0 INDUSTRIAL HYGIENE (H-5) 

0 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-8) 

0 OTHER //- j\· 
~--~~---~,S~PE~C~IF~Y~)-------------------------

This SOP is a revision and update of the existing Controlled 

Air Incineration Process Operating Manual. If there are any 

questions regarding the system or this SOP, please call 

C. L. Warner at 7-7391. 

SUBMITTED BY C. l. Warner ORGANIZATION ___ H_-_7 ___________ _ 

-'r\-J 
(ORGANIZATION) 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H·DIVISION. 
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THE PLANT AIR SUPPLY 

I . SCOPE 

High pressure plant air (>90 psig) is supplied by a Joy com
pressor with a Worthington compressor as a backup. Both com
pressors feed a 130 gal receiver tank. This system supplies air 
for shop use, and for high pressure pneumatic motors and drives 
in the process area. This SOP covers the operation and isolation 
of the system which is located in the mechanical equipment room 
(Room 111). 

II. HEALTH AND SAFETY PRECAUTIONS 

Caution is required when working with or on any compressed 
air system due to the energy stored in compressed gas. Ordinary 
objects can become missiles and be potentially hazardous. 

The electrically driven motors shall be isolated by lock and 
tag procedures before any maintenance or modifications are per
formed. 

To prevent any problems with the CAI process or on-going 
work, any maintenance or work on the system must be approved by 
the shift supervisor or floor manager. 
III. OPERATIONS 

A. Startup 
1. Open all of the isolation valves for each 

compressor. 

2. Turn the power supply breaker for the Main Plant 
Afr. Compressor to ON (Breaker 2 C on the back of 
the motor control center). Monitor the tank 
pressure gage. It should rise to 90 psig. 

3. Turn on the power supply for the Auxiliary Plant 
Air. Compressor (Breaker 2 Eon the front or south 
side of the motor control center). 

B. Normal Operation 

The compressor systems are fully automatic and 
operates on demand. 
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c . Shutdown 
1. Turn.breakers 2 C and 2 E to OFF. 
2. To bleed air from the system, open the shop air 

supply and monitor the pressure at the receiving 
tank. 

D. Isolation 

1. Either compressor can be isolated from the system 
by closing the appropriate valve immediately down
steam of the pump outlet and turning off the appro
priate breaker (2 Cor 2 E). 

2. The tank can be isolated by closing the inlet and 
outlet valves; however, both compressors should be 
turned off at the breakers and tagged. 

IV. AUTHORITY 

Modifications or changes to this equipment must be approved 
by an H-7 R&D Section Leader. Maintenance of the equipment will 
be supplied by ENG-4. Any shutdown or isolation of the system or 
components must ~e approved by the shift supervisor or floor 
manager. 

-2-
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~ HEAL TH•SAFETY•ENVIAONMENT FOAM 

(' '/( SOP SUBMITTAL J 
DATE 1 I 2 0 I 8 2 

> TO~ __ H_·_D_IV_I_S_IO_N_S_O_P_O_F_F_IC_E ________ MAIL STOP ___ ..::-~-~2 ~2 9;;.._ ___ _ 
a: 
~ SOP TITLE __ I;_N;_S;_T;_R;_U;_M_:E:..:.N.:...:T;,......:.A.:..::I:...:..R~S-=U...:..P...:..P.::l:...:..Y ___________________ _ 
a: 
0 
~ ORIGINATING ORGANIZATION ______ H_-_7 ___ LOCATION!.-.-:-T~A~-.;5;.0~,~B.;:l~D~G7::-:3~7:::----
...J (AS SPECIFIED IN THE SOP) 
5::? 
u.. SOP STATUS: 0 NEW rn>REVISED 0 RENEWAL 0 OTHER------~~~~-------
ffi DISCIPLINES INVOLVED: (SPECIFY) 

u 
II) 

II) 

0 
~ 
< 
...J 
< 
II) 

0 
...J 

0 HEALTH PHYSICS (H-1) 

0 OCCUPATIONAL MEDICINE (H-2) 

0 

IS 

FIRE PROTECTION (H-31 

SAFETY (H-3) 

EXPLANATION/COMMENTS: 

0 INDUSTRIAL HYGIENE (H-5) 

0 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-81 

~ OTHER~f_.'_.~~~~(-·_~-~------------
ISPECIFYl 

This SOP is a revision and update to the existing Controlled 

Incineration Process Operating Manual. If there are any 

technical questions regarding the system or this SOP, please 

call C. L. Warner.at 7-7391. 

SUBMITTED BY _ _;:.C.:.• --=.l.:. • ....:.:.W~a.:.r.;.:n.:::.e.:.r ____ ORGANIZATION __ ;.;.H_-_7 ___________ _ 

U.-7 
IORGANIZA TION) 

(ORGANIZATION) 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITIED 
TO H·DIVISION. 
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( INSTRUMENT AIR SUPPLY 

I. SCOPE 

This SOP covers the oepration of the TDF instrument air sup
ply. The system provides clean, dry air for opration of pneu
matic controls and consists of the following components: 

1. A Ingersall-Rand Model Vl7 M-7 1/2 compressor (AC-2) as 
the main supply. 

2. A Speedair Model 3Z199 (AC-3) as the backup supply. 
3. An auxiliary compressed nitrogen bottle supply. 
4. A Hankison refrigerant air dryer. 
5. A fourth backup to the instrument air supply is provid

ed by the plant air supply system, which is connected 
to the instrument air supply system at the inlet of the 
refrigerated air dryer (Item 4, above) via a manual 
valve and a pressure regulator valve set below the com
press~d nitrogen service pressure. 

All components are located in the southeast corner of the 
mechanical equipment room. 

II. HEALTH AND SAFETY PRECAUTIONS 

Caution is required when working with or on any compressed 
air system due to the energy stored in compressed gas. Ordinary 
objects can become missiles and be potentially hazardous. 

The electrically driven motors shall be isolated by lock and 
tag procedures before any maintenance or modifications are per
formed. 

To prevent any problems with the CAI process or on-going 
work, any maintenance or work on the system must be approved by 
the shift supervisor or floor manager. 

III. OPERATIONS 

A. Startup 
· 1. Open all of the isolation valves for each compress

or. 
2. Turn the power supply breaker for the Main Instru

ment Air. Compressor to ON (Breaker 2-H on the 
front side of the motor control center}. Monitor 
the tank pressure gage. It should rise to 90 psig. 
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3. Turn on the main power supply for the backup 
Auxiliary Instrument Air. Compressor (Breaker 5-C 
on the back side of the motor control center). 

4. Plug in the air dryer (DRA-1) and turn the local 
circuit breaker to ON. 

5. Open the compressed nitrogen bottle valves and set 
the regulator to 70 psig. 

B. Normal Operation 

The system is fuJly automatic. The backup compressor 
will turn on if the main compressor fails. The nitrogen 
system will supply gas if the line pressure drops below 70 
p s; g. 

C. Shutdown 

1. Turn breakers 5-C and 2-H to OFF. 
2~ Turn the refrigerated air dryer local circuit 

breaker to OFF. 
3. Turn the valve from the plant air supply to OFF. 
4. Close the compressed nitrogen bottle valves. 
5. Bleed the system. 

D. Isolation 

1. Either compressor can be isolated from the system 
by closing the appropriate valve downstream of the 
receiver tank outlet and turning off the 
appropriate breaker (5-C or 2-H). 

2. The bottle syste~ is isolated by a check valve. 
The bottles may be changed if the remaining bottles 
are shut off. 

3. The dryers cannot be isolated. 

IV.- AUTHORITY 

Modifications or changes to this equipment must be approved 
by an H-7 R&D Section Leader. Maintenance of the equipment will 
be supplied by ENG-4. Any shutdown or isolation of the system or 
components must be approved by the shift supervisor or floor 
manager. 

-2-
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1

(---s-O_P_S-UB_M_IT_T_A_L ___ J DATE 1/20/82 

. > TO:....,_ __ H_·_D_I V_IS_IO_N_S_O_P_O_F_F_IC_E ________ MAlL STOP ___ ..;;._ __ 2 _2 _9 -----
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0 
1-
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...J 

soP TITLE_T_H_E_P_L_A_N T_W_A_T_E_R_S_U_P_P_L _Y _T_O_T_H_E_C_O_N T_R_O_L_L_E_D_-_A_I_R_I _N _C I_N_E_R_A_T_O_R __ _ 

ORIGINATING ORGANIZATION __ H_-_7 _______ LOCATION~-:--T:--A~-~5~0~,=8-:-:L~D=:-G-:-::-:3~7~---
IAS SPECIFIED IN THE SOP) 

~ 
~ SOP STATUS: 0 NEW ~ REVISED 0 RENEWAL 0 OTHER------~=~::-:---------
z DISCIPLINES INVOLVED: (SPECIFY) 
w 
() 
II) 

II) 

0 
:; 
< 
...J 
< 
II) 

0 
...J 

Iii HEALTH PHYSICS (H-1 l 

0 OCCUPATIONAL MEDICINE (H-2) 

0 FIRE PROTECTION (H-3) 

psl SAFETY (H-3) 

EXPLANATION/COMMENTS: 

0 INDUSTRIAL HYGIENE (H-5) 

j8 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-8) 

~- OTHER~I_t __ -~~-:_·--~~-.-----------
ISPECIFYI 

This SOP is a revision and update to the existing Controlled 

Air Incineration Process Operating Manual. If there are any 

technical questions regarding the system or this SOP, please 

call C. L. Warner. at 7-7391. 

SUBMITTEDBY C. L. Warner ORGANIZATION ___ H_-_7 ___________ _ 

(ORGANIZATION) 

NOTE: T'-415 SOP MUST BE APPROVI.:D IN ACCORDA!\ICE WITH I.:STABLISHED ')JVISIO"~ ""'"'~!:')' ,.,.:: .. ~-:..,.~-- ·- ·- ·· ·- · --
TO ri·DIVISION. 
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THE PLANT WATER SUPPLY TO THE CONTROLLED-AIR INCINERATOR 

I . SCOPE 

This SOP covers the control of plant water from the TDF non
potable water supply to the supply locations for process makeup 
and pump seals, auxiliary water tank, auxiliary water tank by
pass, and caustic makeup tank. The CAl system consumes plant 
water only through the~e four interfaces. 

II. HEALTH AND SAFETY PRECAUTIONS 

A blocked supply for either the auxiliary water tank or the 
tank bypass would present a danger to the process equipment and 
operators in the event that primary water supplies fail. For 
these reason, tag procedures will be followed for valves located 
in these two supply lines. 

I I I. 0 P ERA T I 0 N S 

A. Startup 

1. Prior to startup of the CAl process, verify that the 
valves for process makeup, seal water, and caustic 
makeup are open. 

2. Verify that the following valves are open and tagged 
with yellow tags, obtainable from ENG-4: 

a. Main building pressure regulator block valves 
(two-located in Equipment Room) 

b. Nonpotable water backflow preventer block 
valves (two-located in Equipment Room) 

c. Emergency water tank supply block valve (on 
west wall Gf high bay) 

d. Emergency water tank bypass block valve (high 
on south wall of hi.gh bay) 

3. Verify that the supply pressure for the emergency water 
tank is between 35 and 50 psig. 

B. Shutdown 

None of the above valves should be closed following shutdown 
of the CAl process. Approval of the shift supervisor or floor 
manager must be obtained before closing or repairing any tagged 
valve. 
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L, IV. AUTHORITY 

Modification or changes to any component part of the plant 
water supply system must be approved by an H-7 R&D Section 
leader. The shift supervisor or floor manager must be contacted 
for permission to close any tagged valve. Maintenance and 
service for component parts of the plant water supply system is 
to be coordinated through ENG-4. 

V. REFERENCES 

1. LASL Health and Safety Manual, Chapter VI, Section J, 
p. VI. 17, "Lock and Tag Procedures." 

-2-
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HEALTH•SAFETY•ENVIRONMENTFORM ------------------------
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81 SAFETY (H-3) 

EXPLANATION/COMMENTS: 

0 INDUSTRIAL HYGIENE (H-5) 

0 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-8) 

El OTHER 1-/ iJ: 
~-~---~(S_P_E-CI_F_Y~l-------------

This SGP is a revision and update to the existing Controlled 

Air Incineration Process Operating Manual. If there are any 

technical questions regarding the system or this SOP, please 

c a 11 R • A • Ko en i g at 7- 7 3 91 • 
/ 

SUBMITTEDBY R. A. Koenia ORGA~!IZATIC~l __ H_-_7 _____________ _ 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 

TO H·DIVISION. 
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THE AUXILIARY WATER SUPPLY TO THE CONTROLLED-AIR INCINERATOR 

I . SCOPE 

This SOP covers the control of a pressurized auxiliary water 

supply to a spray lance in the off-gas quench tower. This water 

provides backup to supply evaporative cooling of the incinerator 

offgas if the normal supply should fail. 

II. HEALTH AND SAFETY PRECAUTIONS 

A reliable source of high pressure water is vital to safe 

operation of the CAI process. Without it, cooling of incinerator 

offgas can not be achieved during a shutdown following a failure 

of the primary supply. Overheating can result in equipment 

damage and/or failure. Do not repair or make any adjustments to 

components of the emergency water supply system without approval 

of the shift supervisor or floor manager. 

II I. 0 P ERA T I 0 N S 

A. System Design 

1. Turning the Scrubber Control Panel off following 

process shutdown will result in injection of the 

total volume of emergency water into the process. 

This feature is mandated to allow the system to 

activate following a total loss of power, includ-

ing backup. 

2. When the controls are energized following a shut

down, the first action is an automatic venting of 

pressurized air from the water tank. This will 

allow the lower-pressure plant water to enter the 

tank to build the necessary reserve. When the 

volume builds to about 200 gal, a level switch 

opens a solenoid valve--wnich allows plant air to 

fill the remaining volume in the tank. The higher 

air pressure forces the plant water supply back 

against a check valve and the filling of the tank 

with water than stops. 
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B. Startup 

1 . Verify that the above actions take place automa-

tically when the control panel is turned on. 

2. V~rify that the final liquid level is within the 

range indicated on the sight gauge, the plant 

water pressure "is greater than 40 psig, plant air 

pressure is greater than 80 psig, and tank 

pressure is greater than 80 psig. 

C. Normal Operation 

No operator action is necesary to actuate the 

auxiliary supply. It. will automatically route high 

pressure water to the quench tower following a failure 

of the primary water supply (pump). This action will 

take place in case of a failure of plant water, plant 

air, or electrical power, singly or in combination. 

D. Abnormal Events 

Should the auxiliary water supply fail, scrubber 

water can be routed to the spray lance manifold by 

opening a valve located directly above the scrubber 

sump pump. 
Should the scrubber water supply fail, low 

pressure plant water ~an be routed to the injector 

normally supplied by the AWS by opening a valve on the 

south wall of the high bay by activating a pull-chain 

provided for this purpose. 

Should the primary spray lance not pass sufficient 

volume, a low-flow alarm will sound. Water can then be 

routed to a secondary lance by opening a valve on the 

south wall of the high bay by a pull-chain provided for 

this purpose. 

IV. AUTHORITY 

Modification or changes to any component part of the 

auxiliary water system must be approved by an H-7 R&D Section 

Leader. Any maintenance or adjustments to the system must be 

approved by the shift supervisor or floor manager. 

-2-
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g) WASTE MANAGEMENT (H-7) 
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This SOP is a revision and update to the existing Controlled 

Incineration process Operating Manual. If there are any 

technical questions regarding the system or this SOP, please 

call Ralph Koenig at 7-7391. 

SUBMITIEDBY R. A. Koenig ORGANIZATION ___ H_-_7 __________ _ 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
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HS&E 1-JA 



. . 
S-27 

THE BUILDING LIQUID SLOWDOWN 

I. SCOPE 

This SOP covers operation of the TDF building liquid collec

tion tank and pump station, and the transfer of liquied to 

TA-50-1 (liquid Waste Treatment Facility). 

The collection tank accepts process blowdown and discharges 

from building lab sinks and floordrains. 

II. HEALTH AND SAFETY PRECAUTIONS 

The liquid handled in this collection and pumping system 

presents those hazards associated with acidic, caustic, radioac

tive, and thermally hot liquids and chemical hazards which might 

result from hazardous waste incineration. This system 

automatically clears the building sump tank of these liquids. 

Any obstruction in the system may cause unwanted shutdown of the 
. 

. 

CAI process or contamination due to spillage. Do not repair or 

make any adjustments to components of the liquid blowdown system 

without approval of the shift supervisor or floor manager. 

III. OPERATIONS 

A. Startup 

1. Energize Filter Control Panels #1 and #2. 

2. Verify that the annunciator on FCP #1 does not 

indicate a building sump tank level--low. 

3. Verify that the building sump pump motor starter 

control switch, located on the north wall of Room 

112, is positioned to OFF. 

4. Start the sump tank mixer by actuating Breaker #3 

in Panel PP3 and closing the field breaker located 

on the north wall of Room 112. 

5. Close the field breaker for the building sump pump 

located on the north wall of Room 112. 

6. Start pump by moving the motor starter control 

switch to HAND. 

-1-
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7. Adjust the pump seal water flow to 20 gal/hr. 

8. Verify that pump discharge pressure is 20 + 5 psig. 

9. Move the starter control switch to AUTO. Pump will 

stop. 

10. Verify that a blowdown was indicate on the blowdown 

recorder and totalizer mounted on Filter Control 

Panel #2. 

B. Automatic Operation 

When the level in the tank reaches about 600 gal, 

the pump will automatically start, pump the tank down 

to about 200 gal, and then stop. 

Filter Control Panels #1 and #2 do not have to be 

energized for the Building Slowdown System to function 

automatically, but must be energized if a record of the 

blowdown time and volume is desired. 

C. Shutdown 
The Building Slowdown System should normally remain 

activated in automatic mode. Automatic operation of 

the s~stem is required to periodically clear the tank 

of liquids that slowly accumulate from building lab 

activities. If there is cause for shuting the system 

down for any significant length of time, notify 

building personnel that discharges into building 

floordrains and lab sinks are to be minimized. 

Shut the pump station down in the following 

sequence: 

1. Turn the motor control switch to OFF. 

2. Open the field breaker. 

3. Open the field breaker for the mixer. 

4. Open Breaker #3 in PP3 to isolate mixer power. 

When isolation of the TDF blowdown system from the 

LASL collection system is desired, and approved by the 

shift supervisor or floor manager, close the ball valve 

in the outside pit and notify TA-50-1 that the valve is 

closed. 

-2-
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IV. AUTHORITY 
Modifications or changes to any component part of the TDF 

building liquid blowdown must be approved by an H-7 R&D Section 

Leader. The Section Leader will designate qualified persons to 

service and maintain the system. Any maintenance to the system 

must be approved by the shift supervisor or floor manager. 

-3-
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THE CAUSTIC MAKEUP AND PUMP STATION 

I. SCOPE 

This SOP covers the operation of a caustic solution makeup 
tank and pump station that supplies sodium hydroxide solution on 
demand to the process. liquid train for neutralization of 
combustion-generated acids. 

II. HEALTH AND SAFETY PRECAUTIONS 

~ Sodium hydroxide and sodium hydroxide solutions can cause 
deep local skin and eye burns. If inhaled, sodium hydroxide can 
cause irritation of the respiratory tract and inflamation of the 
lungs. If swallowed, sodium hydroxide and sodium hydroxide 
solutions can cause burning in the mouth and throat; nausea and 
vomiting; abdominal pain and diarrhea, occasionally with blood; 
swelling of the throat and subsequent suffocation; perforation of 
the gastrointestinal tract; heart failure; and coma. It follows, 
therefore, that it is absolutely imperative to wear a full face 
shield, a 3M #8710 single use dust respirator, arm-length rubber 
gloves, and rubber apron when handling open containers of sodium 
hydroxide or when preparing sodium hydroxide solutions. The 
protective clothing is located in a cabinet near the caustic 
tank. 

It is equally important that the correct mixing sequence be 
followed when preparing sodium hydroxide solutions. If the wrong 
mixing procedure is followed, solution temperatures high eno~gh 
to produce steam can be generated that will result in the 
spattering of hot solution out of the mixing tank. Go slow. 
Follow the mixing instructions carefully. 

Do not repair or adjust any components of the caustic makeup 
and pumping station without approval of the floor manager or 
shift supervisor. 
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III. EMERGENCY TREATMENT 

A. First Aid-Immediate Action 

o If caustic gets in Eyes, irigate eyes with water. 

o If caustic gets on skin, wash effected areas of body 

with soap and water. Treat skin burns as usual. 

o If caustic is swallowed, ingest 5% acetic acid followed 

by olive oil (found clearly marked in cabinet). 

B. Further Treatment 

o For emergency help, c~ll 7-7878. Call 7-4437 after 

hours. 

o After an accident reouiring first aid, contact H-2 for 

a followup examination by a Laboratory physician. 

C. Spills and leakage 
1. For solids 
o Collect and remove with a broom in a large bucket 

o Dilute with water and drain into a sewer with 

sufficient water. 

2. For solution 

o Wipe wi_th mop. 
o Drain into a sewer with sufficient water. 

IV. OPERATIOtJS 

A. Caustic Makeup 

The caustic solution used for process liquid neutralization 

is water and up to 20% sodium hydroxide by weight. Always 

remember that when mixing caustic solutions the water fraction is 

added to the mixing tank FIRST and the sodium hydroxide fraction 

is ONLY THEN added to the tank. It is safe to add water to any 

residual caustic solution in the tank. 

When mixing a caustic solution, use a CAUSTIC MIXING CALCU

LATION form and the following procedure: 

1. Note the residual caustic level. Enter the value on 

the calculation form. 

2. Stop the caustic pump. 

-2-
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3. Open the city water valve and fill the tank to a level 
of 32 in.· on the rule (38 in. from the floor). 

4. Close the tank cover and activate the solution mixer 
for a minute or two and blend the water with any resid
ual caustic solution. 

5. Set aside the appropriate amount of sodium hydroxide 
indicated by· the calculation form~ 

6. Add one scoop at a tiMe to the solution in the tank 
with the mixer going. 

7. When the correct total amount of sodium hydroxide has 
been added, continue to mix the solution for about five 
minutes to dissolve any remaining solid. 

8. Stop the mixer. 
9. Once the surface of the solution is still, float a hy

drometer in the solution to check the concentration. A 
20% sodium hydroxide solution will indicate a specific 
gravity of 1.22 on the hydrometer. However, if the hy
drometer reads between 1.20 (18%) and 1.24 (22%), no 
correction to the solution concentration needs to be 
made. If the specific gravity is out of this range, 
add more water to lower the reading or more sodium hy
droxide to raise the reading to the acceptable range. 

10. Start the caustic pump. 

B. Caustic Pump Station Startup 

1. Verify that the block valve in the caustic return line 
to the tank is open. 

2. Verify that the air pressure on the pinch valve in the 
caustic return line is relieved. 

3. Verify that an annunciator on the Scrubber Control 
Panel does not indicate CAUSTIC LEVEL--LOW. 

4. Start pump by actuating the line switch on the pump 
extension cord. This pump is a positive displacement 
type and pulsating flow is normal. Do nQt start the 
pump against a closed valve as the pump is magnetically 

-3-
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coupled to it's motor and will de-coule against a high 

head. To ·recouple, interrupt the power and allow the 

motor to stop. Then restart the pump. 

Increase air pressure on the pinch valve until the pump 

discharge reads approximately 50 psig. 

C. Caustic Pump Station Shutdown 

1. Open the field breaker on the south wall. 

V. AUTHORITY 

Modification or changes to any component part of the caustic 

makeup and pump station or its operation as defined in this SOP 

must be approved by an H-7 R&D Section Leader. The Section 

Leader will designate qualified persons to be responsible for 

servicing and maintaining the station. Repairs to the station 

must be approved by the floor manager or shift supervisor. 

-4-
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(' THE NATURAL GAS SUPPLY TO THE CONTROLLED AIR INCINERATOR 
I 

I. SCOPE 

This SOP covers the control and regulation of the natural 
gas supply from the TDF building supply to the fuel gas trains 
for each of three incinerator burners. The CAl process consumes 
natural gas only through these two burners. 

II. HEALTH AND SAFETY PRECAUTIONS 

Natural gas presents a hazard if allowed to accumulate in a 

confined space from dilution of breathing air and danger of ex-

plosion. Do not repair or make any adjustments to components of 

the natural gas supply line without approval from the shift 

supervisor or floor manager. If a gas leak outside the inciner

ator ignites and continued burning - would not excalate the 

Aoblem, do not extinguish. Ref. TDF Emergency Plan 

.til. OPERATIONS 

A. Startup 

1. Verify that the following valves are closed: 
a. Gas train block valves (six valves under 

combustion air glovebox and three valves on 
south wall above venturi) 

b. Process block valve (south wall) 
c. Meter block valves (two valves outside building 

on north) 
d. Meter bypass valve (outside, north side of 

building) 
2. Verify that the gas flow calibration ball valves 

are in the correct position. 
3. Verify that the six vent valves are open (vents 

between motorized valves on upper burner supply and 
pilot, lower burner supply and pilot). 

4. Open upst:eam meter block valve. 
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5. Verify that the TDF supply pressure is adjusted to 
10 + 1 psig. 

6 . 

7 . 

8 . 

9 

10. 

Open downstream meter block valve. 
Open proce$S block valve. 
Open two block valves for each gas train. 

pen block valve for each pilot train. 
Verify that the supply pressure for each gas train 
is regulated to 28 + 1 in. W.C. 

B. Shutdown 

1. Close the natural gas block valves in the following 
order: 
a. Pilot block valves (three) 
b • Gas train block valves ( SiX) 
c. Process block valve 
d. Meter block valves (two) 

2. Verify that the meter bypass valve i s closed. 

AUTHORITY 

Modification or changes to any component part of the natural 

; supply system must be approved by an H-7 R&D Section Leader. 
~ny maintenance or adjustment to the system must be approved by 
the shift supervisor or floor manager. 
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the general safety aspects of the modification. If there 
are any technical questions regarding the system or this 
SOP, please call John Vavruska at 7-7391. 

SUBMITTED BY __ J;:...;... _,;:.S..:..·~V.:;a;...;v..:.r...:u:..:s:..;k~a;;,..._ __ ORGANIZA TION ____ H_-_7 __________ _ 

INAMEI (TITLE) IORGAN IZA TION I IDA TEl 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H·DIVISION. 

sns 
HS&E 1-3A 



' I 

( 

S-39 

FUEL OIL SUPPLY SYSTEM 

I. SCOPE 
This SOP covers startup, operation, and shutdown of the CAl 

fuel oil supply system. Reference is made to two other detailed 

SOPs dealing with the liquid waste blending/metering system and 

the liquid burner.- A flow diagram of the fuel oil supply system 

is shown as Fig. 1. 

II. HEALTH AND SAFETY PRECAUTIONS 
Although No. 2 fuel oil is a flammable liquid, in the ab

sence of an ignition source at room temperature, it does not 

present a significant fire hazard. All operations involving fuel 

oil at the TDF are carried out in totally enclosed systems of 

tanks and piping. Repair or adjustments to components of the 

fuel oil supply system require approval from the shift supervis

e r. 

III. OPERATIONS 

The fuel oil supply system is designed to operate in either 

of two modes. It can be used to transfer fuel oil to a waste 

liquid feed tank for blending with waste or it can be used to 

meter fuel oil directly to the liquid burner. 

A. Calibration of Flowmeter 

Calibration of the d/p cell flowmeter is only necessary 

prior to the metering mode of operation. This proce

dure requires two persons, preferably each having a 

head set for remote communications. The following 

steps are involved in calibration. 

1. Verify that the oil level in the supply 

least 10 inches above the bottom of 

glass. 

tank is at 

the sight 

2. Verify that oil is routed through gear pump, d/p 

cell, flow control valve, and back to supply tank 

-1-
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( only. Valve Nos. F12, F17 closed; Nos. FlO, F11, 

F13, Fl4, F15, F16, open. 

3. Energize Liquid Burner Control Panel. 

4. Adjust fuel oil feed flow controller dial to a set-

ting of 10% on 0-100% scale while in manual mode. 

5. Turn on fuel oil gear pump. 

6. Switch flow controller to auto mode. 

7. When flow has stabilized, take volumetric flowrate 

measurement using sight glass on feed tank. Shut 

ball valve at base of tank and bottom leg of sight 

glass simultaneously. 

8. Record change in liquid level on gauge and time (in 

seconds) for liquid level to drop. A minimum of a 

15 em level change is required for accurate 

measurement. Sight glass volume = 7.92 cm3/cm. 

9. Reopen both ball valves immediately. 

10. For next reading increase dial setting on fuel oil 

flow controller to 25%. Allow flow to stabilize. 

11. Repeat Steps 7 through 10 for a total of five even

ly s~aced points on calibration curve. 

12. After completion of the calibration, switch con

troller to manual mode. 

13. Turn off fuel oil gear pump. 

B. Startup 

1. Fuel Oil Transfer Mode. 

For this mode of operation, the Liquid Burner Con

trol Panel need not be activated as the fuel oil 

flow controller is not used. 

a. Verify that fuel oil flow is routed from supply 

tank through the gear pump located at the 

northwest corner of Bay 2. Valve Nos. 10, 11, 

12, 17 open. 

-2-
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b. Verify that ball valves are set to bypass the 

d./p cell and flow control valve. Valve Nos. 

13, 14, 15, 16 closed. 
c. Verify that ball valves within the feed en

closure are set to direct oil to the desired 
feed tank only. 

d. _Turn on fuel oil gear pump. 
e. When desired 1 i quid 1 evel is reached, turn off 

gear pump. 
2. Fuel Oil Metering Mode. 

Follow the procedure described in Secion III-C-2 in 

the SOP on the Liquid Waste Blending/Metering 
System. This procedure covers the continuous 

blending mode of operation. 
C. Shutdown 

To shut down the fuel oil supply system, the following 
steps are involved. 
1. If operating in metering mode, switch fuel oil flow 

controller to manual mode. 

2. Turn off fuel oil gear pump. 

IV. AUTHORITY 

Modifications or changes to any component of the CAI fuel 

oil supply system equipment or operation must be approved by the 

H-7 Hazardous Waste R&D Section Leader. Any maintenance or ad

justment to the system must be approved by the shift supervisor. 

-3-
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CONTINGENCY PLAN AUTHORIZATION 

This document presents the essentials of the Los Alamos National Laboratory's 

Hazardous Waste Facilities (HWF) Contingency Plan and associated emergency 

procedures as required by 40 CFR 264, Subpart D. The plan is designed to 

minimize hazards to human health or to the environment from fires, explosions, 

or any unplanned sudden or nonsudden release of hazardous wastes. The 

provisions of the plan will be carried out immediately whenever there is a 

fire, explosion, spill or release of hazardous waste constituents that could 

threaten human health or the environment. 

In the event of a contingency not specifically addressed in this plan, the 

Hazardous Wastes Emergency Coordinator will take whatever actions, based on 

his/her best judgment, are necessary. He will use whatever HSE-Division or 

support resources available to first protect human life and secondly, protect 

the environment. 

A copy of the HWF Contingency Plan and all current revisions to the plan shall 

be maintained at the HSE-Division Office, the HSE-7 Group Office, the HSE-8 

Group Office, and at each operating hazardous waste facility. A copy of the 

Contingency Plan and current revisions shall also be submitted to any group 

required to respond to emergency situations in accordance with this plan. 

To assure proper implementation in the event of any emergency, the HWF 

Contingency Plan must be studied and understood by all personnel involved in 

the handling, storage, or treatment of hazardous waste and by all personnel 

required to respond to emergency situations involving hazardous wastes. 

Authorization Signature 

(Name) (Title) (Date) 



HAZARDOUS WASTE FACILITIES CONTINGENCY PLAN 

The Los Alamos National Laboratory's Hazardous Waste Facilities (HWF) 
Contingency Plan (also referred to as the Contingency Plan) has been prepared 
in compliance with 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. 

1.0 INTRODUCTION 

The Los Alamos National Laboratory and the resident communities of Los Alamos 
and White Rock are located in north central New Mexico on the Pajarito 
Plateau, situated west of the Rio Grande on the eastern slopes of the Jemez 
Mountains. The Laboratory site covers about 111 km (27,500 acres) in and 
adjacent to Los Alamos County and includes 32 active Technical Areas (TAs) 
(Figure 1). 

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 advanced technology. 
In executing its research mission, the Laboratory produces hazardous wastes in 
small quantities, the nature of which varies with changes in the research 
projects conducted. The potential exists for hazardous waste generation to 
occur at virtually all of the technical areas. 

Overall responsibility for Hazardous Waste Management is with the HSE-7 Waste 
Management Group in the Health, Safety and Environment (HSE) Division 
(Figure 2). Generators of hazardous wastes are responsible for proper identi
fication, segregation, and documentation of their wastes. Except for HE 
~astes, packaging, transportation, and final disposition of hazardous wastes 
~re the responsibility of HSE-7 Solid Wastes Operations. 

YE wastes are handled by Dynamic Testing (M) and Design Engineering (WX) 
Jivision groups whose central purpose is the design and testing of explosives. 



Activities within HSE-7 include liquid waste treatment, hazardous chemical 
waste packaging, transport, treatment, and disposal. 

The Laboratory maintains its own response forces to handle emergencies. 
Emergency resources available to the Laboratory include the DOE Fire 
Department, the contracted services of the Mason-Hanger Protective Force 
(security), Zia Co. (maintenance), Los Alamos Medical Center, internal 
laboratory services including medical facilities, and minor external 
assistance from the Los Alamos County Police. 

1.1 HAZARDOUS WASTES 
The hazardous wastes generated by the Laboratory activities can be considered 
as three general types: 

o Wastes from research and development, 
o Wastes from process operations, and 
o High explosive wastes (HE). 

In addition to the wastes noted above, various laboratory items that contain 
chemical residues or are otherwise chemically contaminated are considered 
hazardous waste. 

Table 1 lists the hazardous wastes currently generated at the Laboratory, the 
approximate annual generation rate, and the basis for hazardous waste 
designation. These wastes are further discussed in the following text. 

1.1. 1 Wastes from Basic and Applied Chemistry R&D Programs 
Primary Laboratory sites for basic and applied chemistry R&D include the 
Chemistry and Metallurgy Research Building (TA-3-29), Radiochemistry 
Laboratory (TA-48), Sigma Building (TA-3-66) and the Health Research 
Laboratory (TA-43). Typical hazardous chemical wastes consist of partly empty 
.small containers of laboratory reagents, solvents, test samples and other 
laboratory wastes. Up to several hundred relatively small quantities of 
different acids, bases, organics, inorganics, reactive metals and other 
chemicals require disposal. The variability of research work prohibits 
limitation on the variety that can occur in this grouping. Conversely, 
quantities of individual chemical constituents are small. 
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1.1.2 Wastes from Processing Operations 
Processing wastes typically are significant volumes of material that contain a 
very limited number of contaminants. The wastes are recurring resulting from 
ongoing experiments or materials production. The composition and concentra
tion of contaminants in a given process waste are generally uniform unless 
modifications to the process are made. 

o Electrochemistry Processing Wastes 
The Electrochemistry Section of the MST-6 Materials 
Technology Group, located at TA-3-66, generates plating 
solutions containing chromates and cyanides. These are 
reactive and toxic wastes. The Print Circuit Board 
Shop of the E-2 Electronic Manufacturing and Technician 
Resources Group, located at TA-3-40, generates acid/ 
base wastes heavily contaminated with copper. These 
are considered as hazardous wastes due to their 
corrosivity. 

o Isotope Separation Wastes 
The Isotope and Structural Chemistry Group, INC-4, 
generates highly concentrated nitric and sulfuric acid 
wastes. Both nitric and sulfuric acid wastes are 
hazardous due to their highly corrosive 
characteristics. Nitric acid is also considered 
hazardous because it can be an oxidizer depending on 
its concentration. 

o Shops Department Wastes 
The Main Shops Department, Building TA-3-39, houses 
most of the highly versatile machine shop capabilities 
at the Laboratory. Parts can be machined from almost 
any metal, alloy or other materials. The machining 
operations generate hazardous wastes including lithium 
metal and lithium hydride, both of which are reactive. 

1. 1.3 Explosives Wastes 

High explosives (HE) waste is generated by the Dynamics Testing (M) and Design 
Engineering (WX) Division groups in the course of processing and testing 
various HE materials. Processing includes pressing, machining and casting 
HE. Waste occurs as discrete pieces of HE, as well as chips, machine cuttings 
and powder. The chips, cuttings and powder are usually in the form of water
borne suspensions, collected in specially designed accumulating/settling sump 
:anks. Wastes also consist of materials contaminated with HE; these may 
include paper, oil, solvents, wood, etc. Chemically, the wastes consist of 
HMX, RDX (cyclonite), TNT (2,4,6 trinitrotoluene), PETN (pentaerythritol 

3 



tetranitrate), ammonium nitrate, barium nitrate, TATB (triaminotrinitrobenzene), 
nitrocellulose, tetryl, nitroguanidine and various plastic binders. Nearly 
all the HE waste substances are ignitable or reactive and barium nitrate is EP 
toxic. Residues from HE waste are generated by flashing, burning, or deton
ating HE waste at TA-14, 15, 16, 36, and 39. These residues are typically 
present in the uppermost layer of sand that covers the burn pad. The sand 
from two burn pads is considered hazardous due to its high barium content when 
barium nitrate is burned on these pads. 

1.1.4 Chemically Contaminated Equipment 
Empty drums, tanks and gas cylinders are typical contaminated items. Gener
ation of this type of hazardous waste occurs throughout the Laboratory 
facilities and produces a wide variety of waste types. The hazards are the 
same as those associated with contaminating constituents. 

1.2 HAZARDOUS WASTE FACILITIES 
The safe handling, treatment, and/or storage of hazardous wastes is the 
responsibility of HSE-7. Daily operations involving hazardous wastes are 
performed by Solid Waste Operations. HE wastes are an exception, their 
treatment being the responsibility of M and WX Divisions. HSE-7 is only 
r~sponsible for residuals from HE treatment when these residuals are 
determined to be hazardous wastes. 

Hazardous Waste Facilities (HWF) currently in operation are summarized in 
Table 2. The locations of the HWF are shown as the shaded areas on 
Figure 1. The flow plan for hazardous wastes within the Laboratory is shown 
in Figure 3. 

1.2. 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 are placed on these 
pads and remotely burned using an "electric match" firing device. There are 
two facilities of this type at TA-16. A similar pad is used to flash contami
~ated equipment. 
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A second type of thermal treatment facility present at TA-16 consists of a 
large metal pan on a sand pad in which there are five secondary metal pans 
lined with fire brick. Waste HE fluids are poured into the secondary 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 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 pumped 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 explosive is ignited 
remotely with an "electric match.'' There are two facilities 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, which is 
a constituent of HE, prior to burning. Since the upper layer of the burn pad 
sand contains EP Toxic barium, it is drummed, stored and disposed of as a 
hazardous waste. 

1.2.2 TA-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 
jetermined to be excess, and reactive wastes. These sites consist of firing 
~ads often located within a small canyon. Associated facilities at these 
sites include bunkers which are occupied by technical personnel during 
jetonations. Prior to all firings, nearby roads are checked and kept clear. 



1.2.3 TA-50-01 Batch Treatment System and Container Storage Area 
The Batch Treatment System is located in Building 1 at Technical Area 50 
(Figure 4). The system consists of a totally enclosed, vented, 500-gallon 
pressure vessel equipped with a filtering system, condenser, and vacuum 
transfer lines (Figure 5). Wastes treated in the Batch Treatment System 
include cyanide, chromate plating solutions, and solutions of acids, bases and 
heavy metals. 

A chemical waste storage area is located in the same room housing the Batch 
Treatment System. Storage space consists of a bermed area encompassing 16 
square feet. The area is designed to accommodate four 55-gallon waste 
drums. Wastes are stored in this area prior to treatment in the Batch 
Treatment System. Only compatible wastes are stored in this area at one 
time. A ventilated hood is provided for transferring wastes between drums. 

1.2.4 TA-50-37 Chemical Waste Incinerator 
The waste incinerator is located in Building 37 at Technical Area 50 
(Figure 6). 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 conducted by Los Alamos and is currently permitted by the EPA to burn 
PCB-contaminated materials. Modifications to the incinerator include addi
tions of liquid and solid waste feed preparation lines, a continuous ash 
removal system, a high-efficiency off-gas cleanup system, and backup utility 
systems (Figure 7). 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 contain
ment, resulting in a system that is safe for evaluating the incineration of 
hazardous chemicals and certain radioactive waste forms. The liquid waste 
blowdown goes to the radioactive waste treatment facility. Samples will be 
collected as specified in the Incinerator Trial Burn Plan. 

1.2.5 Technical Area 54 (TA-54), AreaL Facilities 
Waste Transfer, Packaging and Storage Facilities 
~ 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 
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and storage of waste containers generated from throughout the Laboratory 
(Figure 8). AreaL of TA-54 is an area of about three acres surrounded by an 
eight-foot-high chain-link and barbed-wire fence (Figure 8). Currently active 
waste management facilities located within this area include four waste 
treatment tanks and one waste disposal shaft as well as the transfer, pack
aging 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. The storage pad has a concrete floor having a design standard load
bearing capacity of 700 pounds per square foot. 

Hazardous waste containers generated at the various Los Alamos laboratories 
are delivered to these facilities on a routine basis. Wastes are segregated 
into compatible types and placed upon the three fiberglass grates located in 
the metal building, or within one of the six storage cells on the roofed 
concrete pad. Wastes, packaged in small containers, are placed into lab 
packs. Also, vermiculite is added to 55-gallon drums containing liquids in 
these facilities. 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. 

Treatment Tanks 

Four 1665-gallon ten-gauge steel tanks are located at Area L of TA-54. The 
tanks are lined with plastic. These tanks are used to neutralize, oxidize and 
evaporate wastes. The waste most commonly oxidized in these tanks is lithium 
hydride. Ammonium bifluoride (a "non-RCRA" waste) is the waste most commonly 
evaporated in the tanks. 

Land Disposal Facilities 

Land disposal facilities located in Area L include 34 shafts which range in 
diameter from three to eight feet. Thirty-three of the shafts have been 
capped. All of these shafts are about 60 feet deep. When in use, the shafts 
are covered with a heavy steel cap. When filled, the shafts are capped with a 
three-feet-thick concrete plug. Each shaft is used for the disposal of a 
single category of chemical wastes to assure that incompatible chemicals will 
not mix and react. 
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2.0 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. 

2.1 Response Groups 

The emergency response groups available to the Laboratory include the DOE Fire 
Department, the contracted services of the Mason Hanger Protective Force 
(security), Zia Co. (maintenance), Los Alamos Medical Center internal labor
atory 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 3 and discussed briefly in the following. Each 
of the emergency response groups retains a current copy of the HWF Contingency 
Plan. 

2.1. 1 Medical Facilities 

The Laboratory maintains its own medical facility, HSE-2 Occupational 
Medicine, 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 
Library 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 
decontamination 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. 
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2. 1.2 HSE-3 Safety 
HSE-3 reviews and approves fire protection procedures. They may assist in 
process shutdown and evacuation. 

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, provide information 
on correct handling of chemicals, and specify protective clothing and equip
ment. 

2.1 .4 HSE-7 Waste Management 
Provides cleanup operations and proper 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. 

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. 

2.1.6 DOE Fire Department 
The DOE Fire Department provides fire protection for the Laboratory as well as 
the communities of Los Alamos and White Rock. The department includes 98 
personnel. 

The Fire Department is under direct control of the DOE and fire fighting 
personnel are DOE employees. In the case of an emergency within the 
Laboratory, the DOE Fire Department puts itself 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. 



2.1.7 Mason & Hanger Protective force (Pro-Force) 
The Pro-force consists of more than 200 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 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. 

2.1.8 Zia Company 

The Zia Company provides a maintenance support force on contract to the 
Laboratory. This support force is under the Laboratory's direction in an 
emergency. Also included are 14 eight-man firefighting teams. The Zia 
Company conducts inspections of Laboratory equipment, maintains equipment, and 
participates in emergency cleanup. 

2. 1.9 Los Alamos County Police 
In keeping with the principle of handling emergencies internally, the Los 
Alamos County Police have only a 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 as an attachment to this document. There are no 
agreements with other agencies. 

2.2 Emergency Equipment 

A list of emergency equipment for use at the Laboratory and the location of 
this equipment can be found in Table 4. The equipment immediately available 
for use is located at TA-54, Area L, the TA-50 batch treatment system and 
container storage area, and the TA-50 waste incinerator. 

In addition, Zia Company, the DOE Fire Department, and HSE-2 maintain 
emergency equipment. Major emergency facilities are shown in Figure 9. 

2.3 Communications 

Effective emergency response at Los Alamos National Laboratory requires an 
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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: 

o Telephone communication (9-911) 

o Automatic fire alarms 

o Manual pull alarms 

o Computer interface (to warn of critical events or loss 
of confinement at selected facilities) 

o Break-in security 

o Radio communications 

The emergency CAS is located in the central control room in Building 4409 at 
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 Zia 
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 
management supervision to correct the malfunction. The maintenance CAS does 
not directly trigger an emergency response. 

Internal communication systems at the Laboratory include: 

o Centrex telephone system 
o Medium range radio nets (30-60 miles) 
o Limited range radio nets (3-10 miles) 
o Telephone/radio paging 
o Two-way hand held radios 
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Off-site communications with Federal, state, county and other agencies are 
maintained by the following: 

o Centrex telephone system 
o Private telephone lines (if Centrex fails) 
o Medium range radio nets (30-60 miles) 
o Limited range radio nets (3-10 miles) 
o Two National Warning System Stations (NAWAS) 
o Direct line to KRSN (local radio station) 

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 DOE Fire Department, 
the Mason Hanger Pro-Force, and the CAS dispatcher. For hazardous waste 
emergencies, the CAS dispatcher notifies the HSE-7 Hazardous Waste Emergency 
Coordinator (HWEC) and 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 
HWEC uses the CAS Dispatcher to contact support groups. 

3.0 NONSUDDEN RELEASES 

Nonsudden releases include those incidences which, if uncontrolled, impact the 
environment over a long period of time. Such incidences include minor leaks 
of containers, loss of integrity of secondary containment, incomplete treat
ment, and leachate migration from disposal areas. 

3.1 Responsibility 

Correction of nonsudden release shall be the responsibility of the HSE-7 Solid 
Wastes Operations Associate Group Leader and can be handled with normal 
maintenance and management procedures. Correction methods for nonsudden 
releases that have resulted in environmental contamination shall be 
coordinated with the New Mexico Environmental Improvement Division (NMEID). 
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3.2 Credible Nonsudden Releases 

Credible nonsudden releases, their detection and correction are given in 
Table 5. 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. 

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 
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 
background conditions. Perimeter stations are located within approximately 
four kilometers (2.5 miles) of the Laboratory boundary, and document condi
tions 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 radi
ation measurements and collection of air particulates, waters, soils, sedi
ments, 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. 

4.0 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. 

4.1 Hazardous Waste Emergency Coordinator (HWEC) 
The HWEC 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 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 barium contaminated areas due to unplanned detonations 
shall be coordinated with the HWEC. 

The HSE-7 Group Leader or his designee is the primary HWEC. The list of the 
primary and secondary HWECs and their telephone numbers is on Table 6. Either 
the primary HWEC or a secondary HWEC is on call to provide coverage 24 hours a 
d~y, 365 days per year. 

The HWEC can be reached during working hours by contacting the HSE-7 office 
(7-4301) or the CAS Dispatcher during off hours. 

The HWEC 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 use whatever response group or emergency 
equipment needed to control and contain the wastes. 

4.2 HWF Emergency Contingencv Plan 
This section defines the guideline used to initiate the HWF Emergency 
Contingency Plan and the resulting actions taken. 

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 HWEC 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 
o A hazardous waste or hazardous material spill cannot be contained with secondary containment or application of 

absorbents, 

o Precipitation threatens to move spilled material off 
site, 

o A hazardous waste or hazardous material spill causes 
the release of flammable material, creating a fire or 
explosion hazard, 

o A hazardous waste or hazardous material spill results 
in toxic fumes which threaten human health, or 

o An earthquake or other natural disaster threatens 
containment integrity. 

Explosions 
o An unplanned explosion involving hazardous wastes 

occurred (except at TA-14, 15, 16, 36, and 39), or 

o An imminent danger exists that an explosion involving 
hazardous wastes or hazardous material could occur. 

Fires 
o Any fire involving hazardous wastes or hazardous 

material (except planned burning of HE waste), or 

o Any building, grass, forest, nonhazardous waste fire 
that threatens to ignite hazardous wastes. 

4.2.2 Emergency Notification 
Immediately upon discovery of an imminent or actual incident involving 
hazardous wastes or hazardous materials, the HWEC 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 
:ire alarms simultaneously alert the CAS Dispatcher, the DOE Fire Department, 
and the Mason and Hanger Pro-Force. For fire involving hazardous wastes, 
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hazardous materials, or hazardous waste facilities, the CAS Dispatcher shall 

contact the HWEC (Figure 10). 

During off hours, all incidents involving hazardous wastes or hazardous 
materials shall be reported to the CAS Dispatcher, who will contact the on

call HWEC. 

The HWEC shall proceed to the incident and assess the nature of the problem. 
On an as-needed basis, the HWEC shall contact response groups directly or 

instruct the CAS Dispatcher to contact them. Table 3 shows the assistance 
available from each emergency response group. The HWEC will use this list as 

criteria to determine which groups to contact in an emergency. 

Each 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 HWEC shall be notified of any incident as described 
in Section 4. 1. The HWEC 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 chemicals 
involved in the incident, and the characteristics of the hazardous waste. 

4.2.3 HWEC Actions 

Upon notification of an incident, the HWEC 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 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 HWEC 
shall perform, in this order, the following actions: 
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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 HWEC will use the guidelines in Section 
4.2. 1 to assess the hazards to human health and the 
environment. If any of the criteria under Section 
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 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, 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 rema1n1ng personnel of imminent or actual 
hazards using the radio and/or the PA system. 

5. 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 m1n1m1ze 
personnel exposure and expedite control; and 

7. For the Batch Treatment Plant and Controlled Air 
Incinerator, where the emergency stops operations, the 
HWEC 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 for the Batch 
Treatment Plant and Table 8 for the Incinerator. 
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Once control of the emergency is established, the HWEC 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 

6. Within 15 days of the incident, submit to the Regional 
Administrator and Environmental Improvement Division 
the report described in Section 10. 

5.0 SPECIFIC EMERGENCY RESPONSE PROCEDURES FOR HAZARDOUS WASTE FACILITIES 

The following section summarizes the guidelines for handling emergencies. 

5.1 Chemical Spills 
Hazardous wastes are handled and stored in small containers, lab packs, 55-
gal. drums, and dumpster 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: 

o Containment including spreading of absorbents or 
forming of temporary dikes, 

o Waste pickup and packaging in sound containers, and 

o 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 
caustic spill kits or by the addition of absorbents such as vermiculite. 
?ersonnel protective equipment will be worn during spill control and 
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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. 

5. 1.1 Spill Control Procedures 
Vermiculite will be used to control all chemical spills except hydrofluoric 
acid spills. Vermiculite is compatible with all chemicals except fluorine and 
hydrofluoric acid. Hydrofluoric acid is only handled in very small volumes, 
in small containers, so that a spill would be limited to a very small volume 
(less than 1 gallon). 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 ceased, the resulting solution 
will be cleaned up using vermiculite. Vermiculite and calcium hydroxide are 
stored at all the TSD facilities at the Laboratory. 

Type 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 TSD 
facilities at the laboratory. For corrosives, the drums will be lined with 
polyethylene drum liners. The list of emergency equipment (Table 4) 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 TA-54, Area L. 

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 
contamination 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 occurrs 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 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 9. 

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 DOE 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 HWEC must be contacted immediately, and he will alert all 

necessary emergency preparedness personnel. The DOE fire Department is 

automatically alerted when the CAS is activated. The HWEC 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 HWEC is familiar with RCRA provisions, 

spill response, and emergency actions and therefore, is qualified to advise 

firefighting personnel of the potential hazards involved. Upon arrival at a 
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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 preparedness organization members, but he will retain the respon
sibility to select the fire fighting methods and tactics. The HWEC will be in 
overall control of the Laboratory's emergency response efforts until the 
emergency is terminated. 

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 HWEC must be contacted immediately upon activation of 
the CAS, and then he must alert all necessary emergency response personnel. 
The DOE Fire Department is notified automatically upon CAS activation. The 
HWEC will remain near the disposal site, but at a safe distance, so he can 
advise the personnel responding to the explosion of the known hazards. 

Upon arrival at the disposal site, 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 preparedness organization members, but he 
retains the responsibility to select the fire fighting methods and tactics. 
The HWEC will be in overall control of the Laboratory's emergency response 
efforts until the emergency is terminated. 

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: 

o Irritation of the eyes, breathing passages or skin, 
o Difficulty in breathing, or 
o 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. 

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. This documentation has been included as an attachment to this 
document. 

6.0 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. 

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 10 shows 
the criteria for evacuation, persons responsible for initiating evacuations, 
and reentry conditions. The TA-54, Area L evacuation route is shown in 
Figure 11. Building evacuation routes for theTA-50 batch treatment system 
and TA-50 incinerator building are shown in Figures 12 and 13. The evacuation 
route for TA-50 is shown in Figure 14. 

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 
evacuated, 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 

accounting 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: 

o Group Leader determines cause and probable extent of 
hazard. 

o Group Leader will sound the evacuation alarm or make an 
announcement on the PA system. 

o Group Leader will designate an assembly area if other 
than muster area. 

o Group Leader will notify the on-call HWEC. 

o Personnel will shut down equipment that might 
contribute to the hazard. 

o Personnel will activate fire suppression systems. 

o Personnel will not remain in affected area except to 
assist injured personnel. 
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o Personnel will report to the muster area or designated 
control point. 

o Roll call (general evacuation) or personnel accounting 
(partial evacuation). 

o 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 HWEC will be notified and 
will be responsible for the evacuation. 

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. Process 
shutdown procedures are as follows. 

6.2.1 TA-50 Batch Treatment System 

The Batch Treatment System will be operated in accordance with current 
Standard Operating Procedures (Attachment 3). 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 shutdown should include the following: 

o Shutdown of the waste pump discontinuing waste transfer 
or circulation, 

o Shutdown of treatment chemical feeds, 

o Shutdown of steam to the reactor jacket, if any, 

o 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 



o Allow the reactor mixer to operate unless its operation 
poses a unique hazard (operation helps remove heat and 
prevents stratification). 

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 which are 
included as Attachment 4 to this document. Three logic sequences are provided 
to shut down the process in a safe and orderly manner. 

o 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. 

o 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. 

o 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 
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assess any situation and initiate the proper process 
shutdown sequence. 

7.0 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 HWEC will: 

o Provide for treating, storing, or disposing of 
recovered 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 Area L. 
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. 

o 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. 

o Ensure that emergency equipment is cleaned and fit for 
its intended use before operations are resumed. 
Equipment will be visually inspected and sampled to 
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 included as Attachment 5 to 
this document. The HWEC has general responsibility for coordinating post
emergency actions, particularly during the time period immediately after the 
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emergency. Such actions include cleanup operations, repair of vital equip
ment, or interim hazard-removing operations (such as demolition of unstable 
walls). The services of the affected operational organizations, HSE Division, 
the Zia Company, and other on-site talent will also be utilized to estimate 
cleanup costs and operational impact. The HWEC declares the end of the 
emergency; an Incident Report is filled out, and the HSE-7 Group Leader and 
his staff review emergency actions. 

8.0 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. ~allowing 

each event requiring the implementation of the HWF Contingency Plan, the HWEC 
shall meet with representatives of all response functions to determine the 
adequacy of the response. 

9.0 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. 

10.0 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 
Administrator and to the New Mexico Environmental Improvement Division (EID). 

The report shall include the following data: 

o Name, address, and phone number of owner or operator 

o Name, address and phone number of the facility 

o Date, time, and type of incident (e.g. fire, explosion, 
spill) 

o Name of material involved 

27 



o Quantity of material involved 

o Extent of injuries (if any) 

o Assessment of actual or potential hazards to human 
health or the environment 

o Estimated quantity and disposition of material 
recovered from the incident 

11 . 0 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: 

o The HWF permit is revised 

o There is significant change in the design or operation 
of the HWF (i.e., waste quantities handled, handling 
techniques, or final disposition) 

o The list of emergency coordinators changes 

o The list of emergency equipment significantly changes 

o Operating experience, drills, or technical review 
demonstrates the plan is inappropriate 

o Actual implementation of the plan demonstrates 
inadequacies 

The Contingency Plan shall have a cover sheet 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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TABLE 1 
WASTE HANDLED, TREATED, STORED AND DISPOSED AT LOS ALAMOS 

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 Resear·ch Labor·atory 
- Numerous chemical wastes 

Organic 50,000 
Inorganic 40,000 

Electrochemistry Processing 
Materials Technology Group 
- Chromate and cyanide plating 

solutions 

Print Circuit l:loard Shop 
- Acid/base copper etching/ 

plating solutions 

Isotope Separation 
Isotope and St r·uctura I Chern i stry Group 
-Concentrated nitric and sulfuric acid 

Shops Depar·tment 
Main Shops Department 
- Lithium hydride, 1 ithium metal 

- Halogenated solvents 

- Non-halogenated solvents 
Explosives 

Dynamics Testing and Design Engineering 
- High Explosives 

- Contaminated bur·n pad ::;and 

Chemically Contaminated Equipment 
Many LANL Facilities 

2,000 

40,000 

80,000 

3,500 

< 1 ,000 

< 1 ,ooo 

50,000 

10,000 

12,000 

Hazard 

Varies 

Toxic, Reactive 

Corrosive 

Corrosive 

Reactive 

Toxic 

Ignitable 

Ignitable, 
Reactive 

Toxic 

Basis for Hazard Designation 

H&IJ wastes are comprised of numerou::; listed 
wastes 

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

D002 - pll can vary f'r·om less than 2 to aLJOu t 11 

D002 - pH is gener·ally less than 2, concentrated 
nitric acid is also ignitable (DOOl) per· 
261.21(a)(4) (NMHWMH 201.B.2.a[4]) a::; an oxidizer 

D003- per 261.23{a){2),(3), (NMHWMH 2Ul.B.4.a[2],[3]) 
gas and heat upon rapid reaction wi tli water· 
Li::;ted waste- FOOl, F002- toxic 
Listed waste - F003 - ignitable 

Listed waste- K044- also 0001, OOOJ, ~ry also 
contain D005 waste 

D005 - sand contaminated and tests Ef' Tux ic for· 
bal'ium per 261.24(a) (NMHWMR 201.B.5.d) 

Same character·istics as hazar·dous maler·L·il con
taminants 



Technical Area and Building 
or Area Designation 

TA-14, 15, 16, 
36, and 39 

TA-50-01 

TA-50-37 

TA-54 Area L 

TABLE 2 

SUMMARY OF HAZAROOUS WASTE FACILITIES 
LOS ALAMOS NATIONAL LABORATORIES 

Wastes Handled 

HE 

Electrochemistry wastes 
Isotope separation wastes 

Combustible liquids and 
solids, including chlori
nated and fluorinated 
hydrocarbons, and car·c in
ogenic materials 

Shops department wastes 
Wastes from Basic and 
Applied Chemistry R&D 
programs 

Activity Description 

Thermal treatment facilities used 
to burn waste high explosives and 
high explosives contaminated 
material 

Chemical batch treatment by neutrali
zation, metal precipitation, and 
cyanide destruction. Includes assoc
iated waste container storage area 

Waste incineration with flue gas 
treatment 

Wastes are segregated and stored 
prior to treatment, incineration, 
recycle, shipment offsite, or 
disposed at Area L 



TABLE 3 
HAZARDOUS WASTE EMERGENCY RESPONSE GROUPS 

Emergency 
Laboratory Controlled Response Group Telephone 

HSE-2 Occupational Medicine 

HSE-3 Safety 

HSE-5 Industrial Hygiene 

HSE-7 Waste Management 

HSE-8 Environmental Surveillance 

HSE-9 Health and Environmental 
Chemistry 

DOE Fire Department 

Mason & Hanger Protective Force 
(Pro Force) 

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 3 
(Continued) 

Laboratory Controlled Response Group 
Emergency 
Telephone 

Zia Company 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. 



TABLE 4 

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 Caoabilities: 
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. 



Spill Control Equipment: 

TABLE 4 
(Continued) 

Eight-inch curb around reactor, receiving tanks, and storage area 
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. 



TABLE 4 
(Continued) 

EMERGENCY EQUIPMENT AT THE TA-50 WASTE INCINERATOR 

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 

South of Library and Conference Room 
Chemistry Laboratory Room 107 
Process Engineering Laboratory Room 209 
Office Area Room 202 
Room 21 

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 



Communication Equipment: 

TABLE 4 
(Continued) 

Telephones throughout building with building-wide paging system 
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. 
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. 



TABLE 4 
(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) 



TABLE 4 
(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 



TABLE 4 
(Continued) 

SUPPLEMENTARY EMERGENCY EQUIPMENT 

ZIA COMPANY (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, Melroe, 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) 

Number 

183 
25 

1 

2 
1 1 
24 

3 
1 

1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
5 
4 

14 
(approx) 

1 
64 



ZIA COMPANY (667-6196) 

Equipment 

B. Special Equipment (cant) 

TABLE 4 
(Continued) 

23. Mobile transceivers (2-way, fire network) 
24. Handsets (2-way) 
25. Pageboys (1-way) 
26. Welders, mounted on trailers and trucks 
27. Fire tools (hand) 

C. Supplies 
1. Food 

Box lunches 

D. Other 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 

Manpower 

A. Fire Bosses 
1. Crew bosses 
2. Straw bosses 

B. Service Bosses 
1. Transportation boss 

c. Specialists 
1. Cat bosses 
2. Bulldozer operators 
3. Clerks 
4. Dispatchers 
5. Mechanics 
6. Power saw operators 
7. Radio and telephone operators 
8. Truck drivers 
9. Tool sharpener 

Number 

7 
8 

235 
32 

150 
(approx) 

150 

60 
50 

4 

3 
12 

2 
14 
10 
3 

17 
8 

10 
13 
4 



, 

ZIA COMPANY (667-6196) 

Manpower (cant) 

TABLE 4 
(Continued) 

7. Radio and telephone operators 
8. Truck drivers 
9. Tool sharpener 

D. Firefighters 
1. Organized crews (approximately 8 men per crew) 

Number 

10 
13 
4 

14 
crews 



TABLE 4 
(Continued) 

EMERGENCY EQUIPMENT AT THE DOE 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 



TABLE 4 
(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 



TABLE 4 
(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 



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 

Failure of containment 

Failure of containment 

Toxic material migra
tion from disposal 
shafts 

'fABLE 5 
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 

Vadose zone monitoring 

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 EID 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 

Develop in agreement with the NM EID a 
detection monitoring program and cor
rective action program in compliance 
with 40 CFR 264.99 and 264.100 



Primary Coordinator 

Ray Garde, HSE-7 Group 
Leader 

Secondary Coordinators 

1. Lud Emelity, HSE-7 
Deputy Group Leader 

2. J. L. Warren, HSE-7 
Associate Group 
Leader 

3. Jerry Buchholz 
Associate Group 
Leader 

4. Lee Borduin 
Associate Group 
Leader 

5. Karen Balo 
Section Leader 

6. W. M. Sanders 
Section Leader 

7. R. A. Koenig 
Staff Member 

8. B. R. Myers 
Staff Member 

TABLE 6 
HAZARDOUS WASTE EMERGENCY COORDINATORS 

(To be notified in succession) 

Laboratory 
Telephone 

7-7920/4301 

7-5839/4301 

7-5398 

7-4301 

7-7391 

7-6095 

7-4301 

7-7391 

7-6095 

Telephone 

753-7737 

662-7993 

662-9639 

672-3647 

455-2882 

672-1369 

672-1931 

662-2458 

672-9509 

Home Address 

2560 Aeby Lane, Espanola, NM 

388 El Conejo, 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 

971 Alamo Road, Los Alamos, NM 

83 Mimbres, White Rock, NM 



TABLE 6 
(Continued) 

Laboratory 
Secondary Coordinators Telephone Telephone Home Address 

9. D. G. Vance 7-4301 None at Rt. 14, Box 750, Santa Fe, NM 
Staff Member present 

10. M. D. Salazar 7-6095 753-4423 Rt. 2, Box 124, Espanola, NM 
Staff Member 

11 . N. W. Weeks 7-6094 662-5366 2176 37th, Los Alamos, NM 
Tech. Supervisor 

12. W. D. Moss 7-6094 662-5124 2932 Woodland, Los Alamos, NM 
Fac. Equip. Oper. 

13. D. L. Volz 7-6094 662-3287 2146-C 43rd St., Los Alamos, NM 
Fac. Equip. Oper. 

14. D. F. Salazar 7-6904 852-2456 P.O. Box 922, San Juan Pueblo, NM 
Fac. Equip. Oper. 

15. L. D. Williams 7-6904 753-5782 P.O. Box 3754, Fairview, NM 
Fac. Equip. Oper. 

16. L. L. Hupke 7-7316 753-6984 P.O. Box 905, Los Alamos, NM 
PCB Disposal Coord. 

17. C. L. Gilley 7-7391 662-4051 2173 B. 36th St., Los Alamos, NM 
Matr. Tech. 

18. R. J. Payne 7-4301 672-9744 128 Aragon, Los Alamos, NM 
Fac. Oper. 



TABLE 7 
ITEMS MONITORED AT THE BATCH TREATMENT PLANT 

DURING EMERGENCY SHUTDOWN 

Item Monitored For 

Piping/Valves Leaks, damage, poor seals 

Gauges Acceptable range 

TABLE 8 
ITEMS MONITORED AT THE WASTE INCINERATOR 

DURING EMERGENCY SHUTDOWN 

Item 

Incinerator/Equipment 

Pumps, valves, pipes 

Tank by-pass 

Emergency waste feed 
cutoff system 

Tank hi-level alarm 

Monitored For 

Functioning 

Leaks 

Leaks 

Functioning 

Functioning 



TABLE 9 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Parameter Test Method Reference ( 1 ) 

Ignitability Pensky-Martens Closed
Cup Method 

(L) SW1010 
(L) ASTM D93-80 

Reactivity Numerous methods 
and tests 

(L,S) SW Section 2.1 .3 

pH Electrometric (L) SW9040 

EP Toxicity EP Toxicit2 
Extraction ( ) 

(L,S) SW1310 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Mercury 

and 
Graphite Furnace Atomic 

Absorption Spectrophotometry 

EP Toxicity Extraction( 2 ) 
and Manual Cold 
Vapor Technique 

( L) SW7060 
(L) SW7081 

( L) SW7091 
(L) SW7131 
( L) SW7191 
( L) SW7421 

(L) SW7740 
( L) SW7761 

( L, S) SW 1310 

( L) SW74 70 

( 1) "A" 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) 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. 



TABLE 9 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

(continued) 

Parameter 

EP Toxicity 

Organochlorine 
Pesticides 

Chlorinated 
Herbicides 

Chemical Composition 

Heat Value 

Organic Chlorine 

Trichlorofluoromethane, 
Bromoform, Dichlorodi
fluoromethane 

Ash Content 

Cyanide 

Chrome 

Test Method 

EP Toxicity Extraction 
and 

Gas Chromatography 

Any of those methods 
in this Table plus the 
following: 
Chemical analysis for 
volatile organic com
pounds using gas 
chromatography/mass 
spectrometry 

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 
volatile organic com
pounds using gas 
chromatography/mass 
spectrometry 

Residue after comb us-
tion in muffle furnace 

Distillation and 
titration 

Colorimetric method for 
hexavalent chromium 

Reference( 1) 

( L, S) SW 1310 

(L) SW8080 

(L) SW8150 

(L) SW8240 

(L) SW8250 
(L) SW8270 

(L) A006, ASTM D240 

(L,S) A004, ASTM D2361 

(L) SW8240 

(L) A001, ASTM D482 

(L) SW9010 

(L) SW7196 



Reason for Evacuation 

Fire 

Explosion 

Loss of Ventilation 

Loss of Electric 
Power 

Extensive Contami
nation 

Airborne Contamina
tion 

Escape or Release 
of Toxic or Hazard
ous Gas or Fumes 

Bomb Threat 

TABLE 10 
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 

Group Leader, Alter
nate, Senior Staff 
Member, Lead Engineer, 
or Senior Technician 

Same as above 

Same as above or 
HSE-1 Representa
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 
Force Representative, 
R&D Section Leader, 
Alternative, Senior 
Staff Member or Lead 
Engineer 

Reentry Conditions 

Following survey by the Chief 
Fire Officer, HSE-1 and/or 
HSE-5, and R&D Supervision 

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 
Representative and R&D 
Supervision 
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ATTACHMENT 2 
DOCUMENTATION OF THE 100-YEAR FLOODPLAIN 



,.E~LY TO 

ATTtt4TIOH 0". 

T-5 

DEPARTMENT OF THE ARMY 
ALBUQUERQUE OISTF<IC1 CORPS OF ENGINEERS 

p 0. BOX 1580 
ALBUQUERQUE. NEW MEXICO 87103.-1590 

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 (HSE8-84-913) 
to Mr. Boyd Lare. I am providing the following four flood plain 
evaluations: 

a. TA-54, area L is 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. 11 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 c~ta are needed to accurately evaluate the flood plain at pad 
388. There is a two-foot diameter culv~rt unoer the access road 
and adjacent to the northern edge of the pad. This culvert lS 
subject to clogging by debris during incense ttlunderstorms such as 
the storm which would produce the 100-year tlood plain. 

d. TA-·!;0, 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/Tapa 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, 

, o.~ 
funico, P.E. 

Chief, Planning Branch 
Enginee~ing and Planning Division 
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STANDARD OPERATING PROCEDURES FOR HSE-7 

CHEMICAL BATCH TREATMENT SYSTEM 



STANDARD OPERATING PROCEDURES 
FOR HSE-7 CHEMICAL BATCH TREATMENT SYSTEM 

I. INTRODUCTION 

This Standard Operating Procedure (SOP) establishes operational and general 
health and safety procedures for the chemical treatment of wastes at TA-50-1, 
Room 24. Most of these wastes will require storage at Area L, TA-54 until 
treatment can be performed. Individuals responsible for the overall oper
ations are the HSE-7 Section Leader and Associate Group Leader for Solid Waste 
Operations. Any deviation from this SOP must receive their approval. 

II. DESCRIPTION OF OPERATIONS 

Liquid waste requiring chemical treatment prior to disposal is transported to 
TA-50 in 55-gallon drums or one of the container tanks. This SOP will 
describe the treatment processes in general terms. Specific operating 
instructions for each process will be written after treatment parameters have 
been developed. 

A. Cyanide Waste 

Cyanide wastes are treated by alkaline chlorination. The wastes are rendered 
harmless by conversion to co2 , N2 , and H2o. 

1. The pH of waste is verified and adjusted, if necessary, to at least 
10, prior to transfer to the reaction tank. 

2. Wash all pipelines and tanks that will be used in treatment/transfer 
of waste with water. 

3. Waste is pumped to the reaction vessel. 

4. Waste is diluted and pH adjusted to 12. 

5. Gaseous chlorine is added with agitation to convert cyanide to 
cyanate. 

6. When complete, adjust the pH to 8. 

7. Continue adding chlorine until cyanate is destroyed. 

8. Discontinue chlorine addition. 

9. Adjust pH by adding sodium hydroxide to precipitate metal ions 
present. 



10. Analyze for cyanide presence. If any remains, continue treatment. 

11. wnen total CN is approximately 10 ppm, filter sludge in basket filter 
and solidify with cement in 55-gallon drum for disposal at Area L. 

i2. Liquid eff:uent is discharge to TA-50-1 effluent tank. 

13. Wash all pipelines and tanks used in process with water. 

B. Chromium Waste 

Chrome wastes are reduced by a two-stage process of reduction by sulfur 
dioxide and precipitation with sodium hydroxide. 

1. Wash all pipelines and tanks that will be used in treatment/transfer 
of wastes with water. 

2. Add 100 gallons of water to reaction tank. 

3. Pump waste into tank and adjust pH to 2 with sulfuric acie. 

4. Add sulfur dioxide to reduce cr+6 to cr+3. 

5. Discontinue sulfur dioxide flow and analyze a sample to demonstrate 
conversion. 

6. Adjust the pH to 8 to precipitate chrome ion. 

7. Filter sludge in basket filter and solidify with cement in a 55-
gallon drum for disposal at Area L. 

8. Effluent is discharged to TA-50. 

9. Wash all pipelines and tanks used in process with water. 

C. Heavy Metal Separation 

Waste containing heavy metals will be treated by pH adjustment to precipitate 
the metal ion. 

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 either sodium 
hydroxide or acid. (Usually the pH will need to be increased by 
caustic addition). 

4. Filter sludge in basket filter and solidify with cement in 55-gallon 
drum for disposal at Area L. 



5. Effluent is discharged to TA-50-1 effluent tank. 

6. Wash all pipelines and tanks used in process with water. 

D. Acid Waste 
These wasce streams contain no heavy metals and require only neutralizaiton. 
The 10,000-gallon neutralization tank at TA-50-1 is used in place of the 500-
gallon reaction vessel. 

1. Wash all transfer lines that will be used in process with water. 

2. Add necessary dilution water and caustic to neutralization tank. 

3. Monitoring temperature and pH, slowly add acid to tank. 

4. Stop acid addition and adjust pH with sodium hydroxide as necessary. 

5. Wash all transfer lines that were used with water. 

6. Treated solution will be pumped to either the wiped film evaporator 
system or to the TA-50-1 effluent tank. 

III. Health, Safety, and Environmental Concerns 

A. Exposure to toxic and corrosive chemicals 

B. Reactions out-of-control 

C. Spills of wastes during transfer or treatment 

IV. PROCEDURES FOR SAFE OPERATIONS 

A. Personal Protective Equipment/Measures 

1. Safety glasses/face shields, gloves, and lab coats or coveralls are 
the minimum protection that must be worn. During transfer of >50% 
acid wastes, acid wear suits must also 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. 



8. Treatment Process 

1. All instrumentation will be recalibrated at least yearly. 

2. Pressure gauges will 
treatment processes. 
treatment will cease 
jacket will continue 

be monitored for pressure increases during 
If sudden pressure increases are detected, 

immediately. Agitation and cooling water in 
to control the reaction. 

3. The operating instructions are written co prevent a run-away 
reaction. Strict adherence to these procedures is required. 

C. Soill Control Measures 

1. The treatment process takes place inside a concrete bermed area 
designed to contain all spills and releases. 

2. If the reaction overpressurizes the system, any blowdown will be 
contained in the overflow tank. 

the 

3. A major release would initiate the procedures of the Hazardous Waste 
Contingency Plan. 

V. RELATIONSHIPS BETWEEN OPERATIONS AND SUPPORT ACTIVITIES 

HSE-7 uses the experti~e and guidance of HSE-3 (Safety), HSE-5 (Industrial 

Hygiene), and HSE-8 (Environmental Surveillance) in the use of the treatment 

system. If the system were to be used for other waste streams than those 

described above, 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 treatment supervisor shall periodically review the task per

formances of the technical personnel to ensure understanding and compliance 

with these procedures. 

VII. EMERGENCY PROCEDURES 

The TA-50-1 Emergency Procedures shall be followed for all emergencies. 



VIII. RESPONSIBILITIES 

The HSE-7 Section Leader for Solid Waste Operations has the overall responsi
bility for the treatment system. The Section Leader reports directly to the 
Associate Group Leader. 

The treatment supervisor is responsible for assuring that all personnel 
involved in the treatment of chemical wastes know and understand these 
procedures. All instances of non-compliance will be reported by the 
supervisor to the Section Leader who is responsible for initiating appropriate 
corrective action. 

CALL LIST 

Work Home 
Treatment Supervisor 

Section Leader Karen Balo 7-6095 672-1369 
Assoc. Group Leader John Warren 7-5397 662-9639 
Deputy Group Leader Lud Emelity 7-5389 662-7993 
Group Leader Ray Garde 7-4301 753-7737 



ATTACHMENT 4 

STANDARD OPERATING PROCEDURES FOR THE WASTE INCINERATOR 
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IX. PROCESS UTILITIES SOPs 
A. 3-Phase Electrical Supply 
B. 120 VAC Uninterrupted Power Supply 
c. Auxiliary Diesel Generator 
D. Plant Air Supply 
E. Instrument Air Supply 
F. Plant Water.supply 
G. Emergency Water Supply 
H. TDF Building Liquid Blowdown 
I. Caustic Solution System 
J. Natural (Fuel·) Gas Supply 
K. Liquid Fuel (Oil) Supply 
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0 OCCUPATIONAL MEDICINE (H-2) 
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1:8 SAFETY (H-3) 
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0 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-8) 
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This SOP is a revision and update to the existing Controlled 

Air Incineration Process Operating Manual. 

technical questions regarding the system or 
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THE 3-PHASE ELECTRICAL SUPPLY 
TO THE CONTROLLED-AIR INCINERATION PROCESS 

I. SCOPE 

This SOP covers the control and distribution of electrical 
power from the building supply of 480 VAC and 280 VAC power from 
motor control centers (MCC) 1 and 2 to elements of the CAI pro
cess requiring 3-phase power. 

II. HEALTH AND SAFETY PRECAUTIONS 

The 3-phase electrical power supply system presents a per
sonnel hazard if not properly isolated. In addition, an unsche
duled interruption in electrical power to the CAl process could 

_result in an unnecessary shutdown and in some cases could result 
in equipment damage. Do not repair or make any adjustments to 
component~ of the electric power system without approval of the 
shift supervisor or floor manager. 

I I I. 0 P ERA T I 0 N S 

A. Startup 

1. Before operating all or part of the CAI process, 
verify that MCC1 breakers and control switches are 
positioned as follows: 

Control 
Breakers Switch 

Junction Box Feed (Breaker 58) ON 
Bus Duct, Room 113 (4C) ON 
Auxiliary Instrument Air 

Compressor (SC) ON AUTO 
Main Plant Air Compressor ( 2C) ON 
LP-2 Feed ( 1 0 ) ON 
Bus Duct, Room 112 ( 2 D) O~J 

Power Panel Transformer Feed (40) ON 
EP-1 Feed (60) ON 
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2. Verify that MCC2 breakers and control switches are 
positioned as follows: 

Breakers 

Process Boiler (Breaker lE) 
Auxiliary Plant Air 

Compressor (2E) 
Building Sump Pump (3E) 
Process Sump Pump (4E) 
Cooling Tower #1 Fan (1F) 
Cooling Tower #2 Fan (2F) 
Process Exhaust Fan #1 (4F) 
Cooling Tower Pump (lG) 
LP-1 Feed (3G) 
Process Exhaust Fan #2 (1H) 
Main Instrument Air Compressor 

ON 
ON 

ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 

(2H) ON 
Offgas Superheater Supply (3H} ON 

*Located in Room 112. 

Control 
Switch 

AUTO 

AUTO* 
OFF* 
OFF* 
OFF* 
OFF* 
OFF* 

OFF* 

3. Verify that the following PP-1 breakers are 
positioned as follows: 

Breaker 

Bus Duct Room 112 (breaker 4} ON 
Emergency Generator (10) ON 
Cooling Tower (15) ON 
Emergency Switchgear (16) ON 
Bus Duct Room 113 (38) ON 

B. Shutdown 

1. The status of the breakers should remain the same 
following sh~tdown of the CAI process. They should 

-2-
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be changed only if isolation of a component for. 
maintenanc~ or modification is required. 

IV. AUTHORITY 

Modification or changes to any component part of the 3-phase 
electrical power supply must be approved by an H-7 R&D Section 
Leader. The shift supervisor or floor manager must be contacted 
for permission to actuate any CAl process breaker or control 
switch. Maintenance and service for component parts of the 3-
phase electrical power supply system ·is to be coordinated through 
ENG-4. 

V. REFERENCES 

1. LASL Health and Safety Manual, Chapter X, Section A, 
p.x.2, "General Safety Rules," and Section D, paragraph 
6, p.x.S, "When Operating Circuit Breakers." 

-3-
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THE 120 VAC UNINTERRUPTIBLE ~OWER SUPPLY 

I. SCOPE 

This SOP covers the operation of a DELTEC uninterruptible 

power supply (UPS) located in the mechanical equipment room (Room 

111) which provides a. source of continuous 120 VAC power to all 

controls associated with the CAI process with the exception of 

the MEGAS and the micro-dose x-ray system. The primary feed to 

the UPS is Motor Control Center #2 (MCC2), the auxiliary feed is 

the MCCl, and the emergency feed is from a battery rack, also lo

cated in Room 111. 

II. HEALTH AND SAFETY PRECAUTIONS 

Lead-calcium batteries use an acid electrolyte, therefore, 

two persons are required to service the batteries. The operator 

must always use hand and eye protection, and a portable eye-wash 

station must be positioned near the work area. This battery 

system has very high amperage capacity and high voltage at all 

terminals. Extreme caution must be taken to prevent any 

conductor from touching battery terminals or connectors. The 

cover over the battery rack should be remov~d only for brief 

periods during battery service, and must be replaced whenever the 

rack is unattended. Hydrogen generation is not a hazard with 

this type of battery. Any repairs or adjustments to the UPS must 

be approved by the shift supervisor or floor manager. 

III. OPERATIONS 

A. Startup 

1. Begin with all UPS front panel circuit breakers 

OFF. 

2. Apply battery power. Front panel indicators should 

be as follows: 

AC Line (primary supply)---------ALARM 

-1-
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Auxiliary------------------------ALARM 
Battery Charger------------------NORMAL 
Battery Condition----------------NORMAL 
Inverter-------------------------INPUT and 

OUTPUT ALARMS 
Output Mode----------------------INVERTER 

3. Apply auxiliary power. Verify that the output mode 
indicator shows a transfer to LINE after about 50 
seconds. 

4. Turn on the AC input circuit breaker and the bat
tery charger output circuit breaker. The RECHARGE 
indicator should light in 10 to 20 seconds. 

5. Turn on the inverter input circuit breaker. The 
inverter will start in 1 to 2 seconds. The 
inverter input and output alarms will turn off and 
the inverter NORMAL indicator will light. In 
several seconds, the SYNC indicator will light, and 
about 3 seconds later, the output mode indicator 
wil-l show a transfer to INVERTER. 

6. Push the MANUAL TRANSFER switch to verify that it 
will transfer the load to the auxiliary line. 

7. Push the MANUAL TRANSFER switch again to return the 
load to the inverter. 

8. The output circuit breaker may now be turned on. 

B. Shutdown 

1. 

2 • 

3. 

4. 

Turn 
Turn 
Turn 

e r. 
Turn 

off the 
off the 
off the 

off the 

output circuit breaker. 
inverter input circuit breaker. 
battery charger output circuit break-

AC input circuit breaker. 

-2-
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IV. AUTHORITY 

Modification or cAanges to the equipment must be approved 
by an H-7 R&D Section Leader. The Section Leaders will designate 
persons responsible for servicing and maintaining the UPS. Any 
shutdown, startup, or maintenance of the UPS must be approved by 
the shift supervisor or floor manager. 

V. REFERENCES 

1. Manufacturer's manual, DELTEC model 5248A-2054 Uninter
ruptible Power System, Part No. 5126639, September 
1977. 

2. LASL Health and Safety Manual, Chapter X, Section A, p. 
X.2, "General Safety Rules, Electrical Safety," and 
Chapter VI, Section K, p. VI. 21, Electrical Safety. 

-3-
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HEAL TH•SAFETY•ENVIAONMENT FOAM -------------------------( 

[ ____ s_o_P_S_U_B_M_IT_T_AL ____ ] 
DATE l/21/82 

H-OI VISION SOP OFFICE - 2 2 9 
> TO __________________________ MAILSTOP _______________ _ 
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0 HEALTH PHYSICS (H-1) 0 INDUSTRIAL HYGIENE (H-5) 

0 OCCUPATIONAL MEDICINE (H-2) 0 WASTE MANAGEMENT (H-7) 

0 FIRE PROTECTION (H-3) 0 ENVIRONMENTAL SURVEILLANCE (H-8) 

t:s SAFETY (H-3) 0 OTHER j-/ · r') '· 
(SPECIFY I 

EXPLANATION/COMMENTS: 

This SOP is a revision and update to the existing Controlled 
Air Incineration process Operating Manual. If there are 
any technical questions regarding the system or this 
SOP please call C. L. Warner at 7-7391. 

3UBM I TIED BY __ C_._L_._W_a_r _n_e_r ____ ORGANIZATION _____ H_-_7 ________ _ 

l 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H-DIVISION. 
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THE AUXILIARY GENERATOR 

I. SCOPE 

The purpose of the auxiliary generator is to provide a back

up power source for the CAl process in the event of a power fail

ure. The unit is a skid mounted diese1-en~ine generator located 

outside near the northwest corner of the TDF. The generator is a 

synchronous type, developing 500 kW at 1800 rpm with a regulated 

output voltage of 480 Vac 3-phase, 60 Hz. If there is a 

commercial power failure, the generator will connect to the TOF 

emergency power panel through an automatic transfer switch. The 

switch disconnects the generator when commercial power is 

restored. 

II. HEALTH AND SAFETY PRECAUTIONS 

1. Wear ear protection when servicing the unit if it is 

operating. 

2. Do not open control panels or covers when the unit is 

operating. 

III. OPERATIONS 

A. Startup 

1. Check coolant level according to the Cummings 

Generator Set Service Manual. 

2. Check engine oil level. 

3. Check governor oi 1 sump 1 evel. 

4. Close fuel transfer pump breaker and check fuel 

tank level. Record underground fuel storage tank 

level in CAl log. 

5. Place the switch on the engine instrument panel 

to "OFF• (This control is overridden by the auto 

start panel.). 

-1-
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Check the oil sump and water jacket heaters for 

proper operation. 

7. On the auto start panel, switch the auto-off-manual 

switch to manual. The generator will start and 

come-up to speed in 10 s. 

It should not be necessary to adjust the engine 

speed or the generator voltage. If frequency ad

just is necessary, change the engine speed until 

the frequency indicates 61.8 Hz (this accounts for 

a 3% hydraulic governor droop). If voltage does 

not indicate 480 V, adjust with the voltage control 

rheostat. 

B. Shutdown 

1. Turn the auto-off-mannual switch to the off posi

tion. 

Note: If the unit has been running for an extended period 

under load, allow the unit to run about 10 min. 

under no-load condition before switching to off. 

2. After the engine has stopped, place the auto-off

manual switch to auto. With loss of commercial 

power, the generator will automatically start and 

supply power to the emergency buss. 

VI. AUTHORITY 

Maintenance, modifications, or changes to this generator 

must be approved by the shift supervisor or floor manager. 

V. REFERENCES 

Cummings Generator Set Service Manual. 

-2-
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AUXILIARY DIESEL GENERATOR UNDERGROUND FUEL TANK CALIBRATION 
(48 11 X 1"32 11 Horizontal Storage Tank) 

GALLONS PER INCH OF DIAMETER 

INCHES GALLONS INCHES GALLONS 

1 5 25 545 
2 15 26 572 
3 27 27 600 
4 41 28 626 
5 57 29 653 
6 75 30 680 
7 93 31 706 
8 113 32 733 
9 134 33 758 

10 156 34 783 
11 178 35 807 
12 202 36 832 

13 227 37 856 
14 251 38 878 

15 276 39 900 

16 301 40 921 
17 328 41 941 

18 354 42 959 

19 381 43 977 
20 408 44 993 
21 435 45 1008 

22 462 46 1020 
23 490 47 1029 
24 517 48 1034 
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L., ... r-::= HEAL TH•SAFETY•EN\IIRONMENT FORM 
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~ ORIGINATING ORGANIZATION _____ H_-_7 _____ LOCATION:...--:-T~A~-~S~O~,~B_L~D::':"G-:-::-:3~7~---
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u 
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< 
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0 ... 

0 HEALTH PHYSICS (H-1) 

0 OCCUPATIONAL MEDICINE (H-2) 

0 

Ci! 

FIRE PROTECTION (H-3) 

SAFETY (H-3) 

EXPLANATION/COMMENTS: 

0 INDUSTRIAL HYGIENE (H-5) 

0 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-8) 

0 OTHER __ ;: .. _· -_!;_·'\ ...... ·--------------------
!SPECIFY I 

This SOP is a revision and update of the existing Controlled 

Air Incineration Process Operating Manual. If there are any 

questions regarding the system or this SOP, please call 

c. L. Warner at 7-7391. 

SUBMIITEDBY C. L. Warner ORGANIZATION __ H_-_7 ___________ _ 

4\-1 
(ORGANIZATION) 

NOTE: THIS SOP MUST BE APPROVED IN AC,CORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H·DI\IISION. 
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THE PLANT AIR SUPPLY 

I. SCOPE 

High pressure plant air (>90 psig) is supplied by a Joy com
pressor with a Worthington compressor as a backup. Both com
pressors feed a 130 gal receiver tank. This system supplies air 
for shop use, and for high pressure pneumatic motors and drives 
in the process area. This SOP covers the operation and isolation 
of the system which is located in the mechanical equipment room (Room 111). 

II. HEALTH AND SAFETY PRECAUTIONS 

Caution is required when working with or on any compressed 
air system due to the energy stored in compressed gas. Ordinary 
objects can become missiles and be potentially hazardous. 

The electrically driven motors shall be isolated by lock and 
tag procedures before any maintenance or modifications are per
formed. 

To prevent any problems with the CAI process or on-going 
work, any maintenance or work on the system must be approved by 
the shift supervisor or floor manager. 

III. OPERATIONS 

A. Startup 
1. Open all of the isolation valves for each 

compressor. 

2. Turn the power supply breaker for the Main Plant 
Air. Compressor to ON (Breaker 2 Con the back of 
the motor control center). Monitor the tank 
pressure gage. It should rise to 90 psig. 

3. Turn on the power supply for the Auxiliary Plant 
Air. Compressor (Breaker 2 Eon the front or south 
side of the motor control center). 

B. Normal Operation 

The compressor systems are fully automatic and 
operates on demand. 



... ~· . 

c . 

S-16 

Shutdown 
1. Turn breakers 2 C and 2 E to OFF. 
2. To bleed air from the system, open the shop air 

supply and monitor the pressure at the receiving 
tank. 

D. Isolation 

1. Either compressor can be isolated from the system 
by closing the appropriate valve immediately down
steam of the pump outlet and turning off the appro
priate breaker (2 C or 2 E). 

2. The tank can be isolated by closing the inlet and 
outlet valves; however, both compressors should be 
turned off at the breakers and tagged. 

IV. AUTHORITY 

Modifications or changes to this equipment must be approved 
by an H-7 R&D Section Leader. Maintenance of the equipment will 
be supplied by ENG-4. Any shutdown or isolation of the system or 
components must b~ approved by the shift supervisor or floor 
manager. 

-2-
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~ HEALTH•SAFETY•ENV!RONMENT FORM 

/f'l1 SOP SUBMITTAL J 
OA TE 1 I 2 0 I 8 2 

> a: 
TO H·DIVISION SOP OFFICE MAIL STOP ___ .....; .. ::;:. __ 2;;;..2_9;..,.._ ___ _ 
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0 OCCUPATIONAL MEDICINE (H-2) 

0 FIRE PROTECTION IH-31 

eli SAFETY (H-31 

EXPLANATION/COMMENTS: 

0 INDUSTRIAL HYGIENE (H-5) 

0 WASTE MANAGEMENT (H-7) 

0 ENVIRONMENTAL SURVEILLANCE (H-8) 

~ OTHER~f-'_·~1~(~----------------------
ISPECIFYI 

This SOP is a revision and update to the existing Controlled 

Incineration Process Operating Manual. If there are any 

technical questions regarding the system or this SOP, please 

call C. L. Warner. at 7-7391. 

SUBMITTED BY ___ c..;.•.....:.l..;.•.....;.;W..;;a..;.r..;.n..;;e:..:.r ____ ORGANIZATION __ :..:.H_-.;...7 ___________ _ 

~-7 
IORGANIZATIONI 

IORGANIZATIONI 

NOTE: THIS SOP MUST BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H·DIVISION. 
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INSTRUMENT AIR SUPPLY 

I. SCOPE 

This SOP covers the oepration of the TDF instrument air sup
ply. The system provides clean, dry air for opration of pneu
matic controls and consists of the following components: 

1 • A I n g e r s a 1 1 - R a n d ~1 o d e 1 V 1 7 M - 7 1 I 2 c o m p r e s s o r ( A C - 2 ) a s 
the main supply. 

2. A Speedair Model 3Z199 (AC-3) as the backup supply. 
3. An auxiliary compressed nitrogen bottle supply. 
4. A Hankison refrigerant air dryer. 
5. A fourth backup to the instrument air supply is provid

ed by the plant air supply system, which is connected 
to the instrument air supply system at the inlet of the 
refrigerated air dryer (Item 4, above) via a manual 
valve and a pressure regulator valve set below the com
pressed nitrogen service pressure. 

All components are located in the southeast corner of the 
mechanical equipment room. 

II. HEALTH AND SAFETY PRECAUTIONS 

Caution is required when working with or on any compressed 
air system due to the energy stored in compressed gas. Ordinary 
objects can become missiles and be potentially hazardous. 

The electrically driven motors shall be isolated by lock and 
tag procedures before any maintenance or modifications are per
formed. 

To prevent any ~roblems with the CAI process or on-going 
work, any maintenance or work on the system must be approved by 
the shift supervisor or floor manager. 

I I I. OPERATIONS 

A. Startup 
· 1. Open all of the isolation valves for each compress

a r. 
2. Turn the power supply breaker for the Main Instru

ment Air. Compressor to ON {Breaker 2-H on the 
front side' of the motor control center). Monitor 
the tank pressure gage. It should rise to 90 osia. 
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3. Turn on the main power supply for the backup 
Auxiliary Instrument Air. Compressor (Breaker 5-C 
on the back side of the motor control center). 

4. Plug in the air dryer (ORA-l) and turn the local 
circuit breaker to ON. 

5. Open the compressed nitrogen bottle valves and set 
the regulator to 70 psig. 

B. Normal Operation 

The system is fu]ly automatic. The backup compressor 
will turn on if the main compressor fails. The nitrogen 
system will supply gas if the line pressure drops below 70 
psi g. 

C. Shutdown 

1. Turn breakers 5-C and 2-H to OFF. 
2 ~ Turn the refrigerated air dryer 1 oc a 1 circuit 

breaker to OFF. 
3 • Turn the valve from the plant air supply to OFF. 
4. Close the compressed nitrogen bottle valves. 
5. Bleed the system. 

D. Isolation 

1. Either compressor can be isolated from the system 
by closing the appropriate valve downstream of the 
receiver tank outlet and turning off the 
appropriate breaker (5-C or 2-H). 

2. The bottle system is isolated by a check valve. 
The bottles may be changed if the remaining bottles 
are shut off. 

3. The dryers cannot be isolated. 

IV. AUTHORITY 

Modifications or changes to this equipment must be approved 
by an H-7 R&D Section Leader. Maintenance of the equipment will 
be supplied by ENG-4. Any shutdown or isolation of the system or 
components must be approved by the shift supervisor or floor 
manager. 

_?_ 
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THE PLANT WATER SUPPLY TO THE CONTROLLED-AIR INCINERATOR 

I. SCOPE 

This SOP covers the control of plant water from the TDF non
potable water supply to the supply locations for process makeup 
and pump seals, auxiliary water tank, auxiliary water tank by
pass, and caustic makeup tank. The CAI system consumes plant 
water only through these four interfaces. 

II. HEALTH AND SAFETY PRECAUTIONS 

A blocked supply for either the auxiliary water tank or the 
tank bypass would present a danger to the process equipment and 
operators in the event that primary water supplies fail. For 
these reason, tag procedures will be followed for valves located 
in these two supply lines. 

III. OPERATIONS 

A. Startup 

1. Prior to startup of the CAI process, verify that the 
valves for process makeup, seal water, and caustic 
makeup are open. 

2. Verify that the following valves are open and tagged 
with yellow tags, obtainable from ENG-4: 

a. Main building pressure regulator block valves 
(two-located in Equipment Room) 

b. Nonpotable water backflow preventer block 
valves (two-located in Equipment Room) 

c. Emergency water tank supply block valve (on 
west wall af high bay) 

d. Emergency water tank bypass block valve (high 
on south wall of high bay) 

3. Verify that the supply pressure for the emergency water 
tank is between 35 and 50 psig. 

B. Shutdown 

None of the above valves should be closed following shutdown 
of the CAl process. Approval of the shift supervisor or floor 
manager must be obtained before closing or repairing any tagged 
valve. 
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IV. AUTHORITY 

Modification or changes to any component part of the plant 
water supply system mu'st be approved by an H-7 R&D Section 
Leader. The shift supervisor or floor manager must be contacted 
for permission to close any tagged valve. Maintenance and 
service for component parts of the plant water supply system is 
to be coordinated through ENG-4. 

V. REFERENCES 

1. LASL Health and Safety Manual, Chapter VI, Section J, 
p. VI. 17, "Lock and Tag Procedures." 

-2-
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THE AUXILIARY WATER SUPPLY TO THE CONTROLLED-AIR INCI"ERATOR 

I. SCOPE 

This SOP covers the control of a pressurized auxiliary water 

supply to a spray l~nce in the off-gas quench tower. This water 

provides backup to supply evaporative cooling of the incinerator 

offgas if the normal supply should fail. 

II. HEALTH AND SAFETY PRECAUTIOHS 

A reliable source of high pressure water is vital to safe 

operation of the CAl process. Without it, cooling of incinerator 

offgas can not be achieved during a shutdown following a failure 

of the primary supply. Overheating can result in equipment 

damage and/or failure. Do not repair or make any adjustments to 

components of the emergency water supply system without approval 

of the shift supervisor or floor manager. 

III. OPERATIONS 

A. System Design 

1. Turning the Scrubber Control Panel off following 

process shutdown will result in injection of the 

total volume of emergency water into the process. 

This feature is mandated to allow the system to 

activate following a total loss of power, includ-· 

ing backup. 

2. When the controls are energized following a shut

down, the first action is an automatic venting of 

pressurized air from the water tank. This will 

allow the lower-pressure plant water to enter the 

tank to build the necessary reserve. When the 

volume builds to about 200 gal, a level switch 

opens a solenoid valve--wllich allows plant air to 

fill the remaining volume in the tank. The higher 

air pressure forces the plant water supply back 

against a check valve and the filling of the tank 

with water than stops. 
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B. Startup 

1. Verify that the above actions take place auto~a
tically when the control _panel is turned on. 

2. Verify that the final liquid level is within the 
range indicated on the sight gauge, the plant 
water pressure 'is greater than 40 psig, plant air 
pressure is greater than 80 psig, and tank 
pressure is greater than 80 psig. 

C. Normal Operation 

D. 

No operator action is necesary to actuate the 
auxiliary supply. It. will automatically route high 
pressure water to the quench tower following a failure 
of the primary water supply (pump). This action will 
take place in case of a failure of plant water, plant 
air, or electrical power, singly or in combination. 

Abnormal Events 
Should the auxiliary water supply fail, scrubber 

water can be routed to the spray lance manifold by 
opening a valve located directly above the scrubber 
sump pump. 

Should the scrubber water supply fail, low 
pressure plant water can be routed to the injector 
normally supplied by the AUS by opening a valve on the 
south wall of the high bay by activating a pull-chain 
provided for this purpose. 

Should the primary spray lance not pass sufficient 
volume, a low-flow alarm will sound. Water can then be 
routed to a secondary lance by opening a valve on the 
south wall of the high bay by a pull-chain provided for 
this purpose. 

IV. AUTHORITY 

Modification or changes to any component part of the 
auxiliary water system must be approved by an H-7 R&D Section 
Leader. Any maintenance or adjustments to the system must be 
approved by the shift supervisor or floor ma1ager. 

-2-
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THE BUILDING LIQUID BLOWDOWH 

I. SCOPE 

This SOP covers operation of the TDF building liquid collec

tion tank and pump station, and the transfer of liquied to 

TA-50-1 (Liquid Waste Treatment Facility). 

The collection tank accepts process blowdown and discharges 

from building lab sinks and floordrains. 

II. HEALTH AND SAFETY PRECAUTIONS 

The liquid handled in this collection and pumping system 

presents those hazards associated with acidic, caustic, radioac

tive, and thermally hot liquids and chemical hazards which might 

result from hazardous waste incineration. This system 

automatically clears the building sump tank of these liquids. 

Any obstruction in the system may cause unwanted shutdown of the 

CAl process or contamination due to spillage. Do not repair or 

make any adjustments to components of the liquid blowdown system 

without approval of the shift supervisor or floor manager. 

III. OPERATIOHS 

A. Startup 

1. Energize Filter Control Panels #1 and #2. 

2. Verify that the annunciator on FCP #1 does not 

indicate a building sump tank level--Low. 

3. Verify that the building sump pump motor starter 

control switch, located on the north wall of Room 

112~ is positioned to OFF. 

4. Start the sump tank mixer by actuating Breaker #3 

in Panel PP3 and closing the field breaker located 

on the north wall of Room 112. 

5. Close the field breaker for the building sump pump 

located on the north wall of Room 112. 

6. Start pump by moving the motor starter control 

switch to HAND. 

-1-
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7. Adjust the pump seal water flow to 20 gal/hr. 

8. Verify that pump discharge pressure is 20 + 5 psig. 

~. Move the starter control switch to AUTO. Pump will 

stop. 

10. Verify that a blowdown was indicate on the blowdown 

recorder and totalizer mounted on Filter Control 
Panel #2. 

B. Automatic Operat1on 

When the level in the tank reaches about 600 gal, 

the pump will automatically start, pump the tank down 

to about 200 gal, and then stop. 

Filter Control Panels #1 and #2 do not have to be 

energized for the Building Slowdown System to function 

automatically, but must be energized if a record of the 

blowdown time and volume is desired. 

C. Shutdown 
The Building Slowdown System should normally remain 

activated in automatic mode. Automatic operation of 

the system is required to periodically clear the tank 

of liquids that slowly accumulate from building lab 

activities. If there is cause for shuting the system 

down for any significant length of time, notify 

building personnel that discharges into building 

floordrains and lab sinks are to be minimized. 

Shut the pump station down in the following 

sequence: 
1. Turn the motor control switch to OFF. 

2. OpeA the field breaker. 

3. Open the field breaker for the mixer. 

4. Open Breaker #3 in PP3 to isolate mixer power. 

When isolation of the TDF blowdown system from the 

LASL collection system is desired, and approved by the 

shift supervisor or floor manager, close the ball valve 

in the outside pit and notify TA-50-1 that the valve is 

closed. 

-2-
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IV. AUTHORITY 
Modifications or changes to any component part of the TDF 

building liquid blowdown must be approved by an H-7 R&D Section 

Leader. The Section Leader will designate qualified persons to 

service and maintain the system. Any maintenance to the system 

must be approved by the shift supervisor or floor manager. 

-3-
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THE CAUSTIC MAKEUP AND PUMP· STAT!OH 

I. SCOPE 

This SOP covers the operation of a caustic solution makeup 
tank and pump station that supplies sodium hydroxide solution on 
demand to the process liquid train for neutralization of 
combustion-generated acids. 

II. HEALTH AND SAFETY PRECAUTIONS 

Sodiun hydroxide and sodium hydroxide solutions can cause 
deep local skin and eye burns. If inhaled, sodium hydroxide can 
cause irritation of the respiratory tract and inflamation of the 
lungs. If swallowed, sodium hydroxide and sodium hydroxide 
solutions can cause burning in the mouth and throat; nausea and 
vomiting; abdominal pain and diarrhea, occasionally with blood; 
swelling of the throat and subsequent suffocation; perforation of 
the gastrointestinal tract; heart failure; and coma. It follows, 
therefore, that it is absolutely imperative to wear a full face 
shield, a 3M #8710 single use dust respirator, arm-length rubber 
gloves, and rubber apron when handling open containers of sodium 
hydroxide or when preparing sodium hydroxide solutions. The 
protective clothing is located in a cabinet near the caustic 
tank. 

It is equally important that the correct mixing sequence be 
followed when preparing sodium hydroxide solutions. If the wrong 
mixing procedure is followed, solution temperatures high eno~gh 
to produce steam can be generated that will result in the 
spattering of hot ~elution out of the mixing tank. Go slow. 
Follow· the mixing instructions carefully. 

Do not repair or adjust any components of the caustic makeup 
and pumping station without approval of the floor manager or 
shift supervisor. 
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III. EMERGENCY TREATMENT 
A. First Aid-Immediate Action 

o If caustic gets in e;es, irigate eyes with water. 
o If caustic gets on skin, wash effected areas of body 

with soap and water. Treat skin burns as usual. 
o If caustic is swallow~d. ingest 5% acetic acid followed 

by olive oil (found clearly marked in cabinet). 
B. Further Treatment 

o For emergency help, c~ll 7-7878. Call 7-4437 after 
hours. 

o After an accident reouiring first aid, contact H-2 for 
a followup examination by a Laboratory physician. 

C. Spills and Leakage 
1. For solids 
o Collect and remove with a broom in a large bucket 
o Dilute with water and drain into a sewer with 

sufficient water. 
2. For solution 
o Wipe wi_th mop. 
o Drain into a sewer with sufficient water. 

IV. OPERATIOtJS 
A. Caustic Makeup 

The caustic solution used for process liquid neutralization 
is water and up to 20% sodium hydroxide by weight. Always 
remember that when mixing caustic solutions the water fraction is 
added to the mixing tank FIRST and the sodium hydroxide fraction 
is ONLY THEN added to the tank. It is safe to add water to any 
residual caustic s~lution in the tank. 

When mixing a caustic solution, use a CAUSTIC MIXING CALCU
LATION form and the following procedure: 

1. Note the residual caustic level. Enter the value on 
the calculation form. 

2. Stop the caustic pump. 

-2-
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3. Open the city water valve and fill the tank to a level 
of 32 in. on the rule (38 in. from the floor). 

4. Close the tank cover and activate the solution mixer 
for a minute or two and blend the water with any resid
ual caustic solution. 

5. Set aside the appropriate amount of sodium hydroxide 
indicated by· the calculation form. 

6. Add one scoop at a tine to the solution in the tank 
with the mixer going. 

7. When the correct total amount of sodium hydroxide has 
been added, continue to mix the solution for about five 
minutes to dissolve any remaining solid. 

8. Stop the mixer. 
9. Once the surface of the solution is still, float a hy

drometer in the solution to check the concentration. A 
20% sodium hydroxide solution will indicate a specific 
gravity of 1.22 on the hydrometer. However, if the hy
drometer reads between 1.20 (18%) and 1.24 (22%), no 
correction to the solution concentration needs to be 
made. If the specific gravity is out of this range, 
add more water to lower the reading or more sodium hy
droxide to raise the reading to the acceptable range. 

10. Start the caustic pump. 

Caustic Pump Station Startup 

1. Verify that the block valve in the caustic return 
to the tank is open. 

2 . Verify that the air pressure on the pinch valve in 
caustic return line is relieved. 

3. Verify that an annunciator on the Scrubber Control 
Panel does not indicate CAUSTIC LEVEL--LOW. 

1 in e 

the 

4. Start pump by actuating the line switch on the pump 
extension cord. This pump is a positive displacement 
type and pulsating flow is normal. Do not start the 
pump against a closed valve as the pump is magnetically 

-3-
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coupled to it's motor and will de•coule against a high 
head. To recouple, interrupt the power and allow the 
motor to stop. Then restart the pump. 

5. Increase air pressure on the pinch valve until the pump 
discharge reads approximately 50 psig. 

c. Caustic Pump Station Shutdown 

1. Open the field breaker on the south wall. 

V. AUTHORITY 

Modification or changes to any component part of the caustic 
makeup and pump station or its operation as defined in this SOP 
must be approved by an H-7 R&D Section Leader. The Section 
Leader will designate qualified persons to be responsible for 
servicing and maintaining the station. Repairs to the station 
must be approved by the floor manager or shift supervisor. 

-4-
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THE NATURAL GAS SUPPLY TO THE CONTROLLED AIR INCINERATOR 

I. SCOPE 

This SOP covers the control and regulation of the natural 
gas supply from the TDF building supply to the fuel gas trains 
fer each of three incinerator burners. The CAI process consumes 
natural gas only through these two burners. 

II. HEALTH AND SAFETY PRECAUTIONS 

Natural gas presents a hazard if allowed to accumulate in a 
ccnfined space from dilution of breathing air and danger of ex-
p1osion. Do not repair or make any adjustments to components of 
tre natural gas supply line without approval from the shift 
supervisor or floor manager. If a gas leak outside the ·tnciner-
ator ignites and continued burning -would not excalate the 
~oblem, do not extinguish. Ref. TDF Emergency Plan 

ill. OPERATIONS 

A. Startup 

1. Verify that the following valves are closed: 
a. Gas train block valves (six valves under 

combustion air glovebox and three valves on 
so~th wall above venturi) 

b. Process block valve (south wall) 
c. Meter block valves (two valves outside building 

on north) 
d. Meter bypass valve (outside, north side of 

building) 
2. Verify that the gas flow calibration ball valves 

are in the correct position. 
3. Verify that the six vent valves are open (vents 

between motorized valves on upper burner supply and 
pilot, lower burner supply anu pilot). 

4. Open upstream meter block valve. 
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5. Verify that the TDF supply pressure is adjusted to 
10 + 1 psig. 

6. Open downstream meter block valve. 
7. Open process block valve. 
8. Open two block valves for each gas train. 
9 pen block valve for each pilot train. 

10. Verify that the supply pressure for each gas train 
is regulated to 28 + 1 in. w.c. 

8. Shutdown 

1. Close the natural gas block valves i n the following 
order: 
a. Pilot block valves (three) 
b . Gas train block valves ( S i X ) 

c. Process block valve 
d . Meter block valves (two) 

2. Veri fy that the meter bypass valve is closed. 

AUTHORITY 

Modification or changes to any component part of the natural 
; supply system must be approved by an H-7 R&D Section Leader. 

~ny maintenance or adjustment to the system must be approved by 
the shift supervisor or floor manager. 

\ 
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~~ HEALTH•SAFETY•ENVIRONMENT FORM 

I ( SOP SUBMITTAL J 
OA TE N 0 v . 3 0 , 1 9 8 1 

I H-OI VISION SOP OFFICE - 2 2 9 > TO·------------------------------------------MAILSTOP ________ ~~--------------c: 
C') 
!-
·< SOP TITLE __ F..:..U.:..E.:..L _O.:....:...I L:......S:..U:...P_P_:L:..:Y___:S:...Y..:S...;.T..:E_M __________________ _ 
c; 
.- ORIGINATING ORGANIZATION ______ H_-_7 ________ LOCATION!--~~T-=-:A~--=-:5-=0:::--~3-.7::-:-=~~---

IAS SPECIFIED IN THE SOP) ' 
;: SOP STATUS: ~ NEW 0 REVISED 0 RENEWAL 0 OTHER ___________ ~::-=::::~~----------
z DISCIPLINES INVOLVED: ISPECIFYI w 
u 
"' "' 0 
~ 
< -< 
1.~ 

c -

0 HEALTH PHYSICS (H-11 0 INDUSTRIAL HYGIENE (H-51 
0 OCCUPATIONAL MEDICINE (H-2) 0 WASTE MANAGEMENT (H-7) 
!XJ 

~ 

FIRE PROTECTION (H-3) 
SAFETY (H-31 

0 

2 
ENVIRONMENTAL SURVEILLANCE (H-8) 
OTHER f I ·n r 

(SPECIFY) 

EXPLANATION/COMMENTS: 

This SOP is an addition to the existing Controlled 
Air Incineration Process Operating Manual. The fuel oil 
supply system described is part of a process modification 
to allow incineration of hazardous chemicals and resin 
slurries. An FSAR Addendum has been approved covering 
the general safety aspects of the modification. If there 
are any technical questions regarding the system or this 
SOP, please call John Vavruska at 7-7391. 

SUBMITTED BY __ J.;,_. __;,S..;... _..;.V.;.;a..;.v..;.r..;;u;.;;s;...k....;a;...._ __ ORGANIZA TION ____ H_-_7 __________ _ 

INAMEI (TITLE) IORGANIZATION) COATE) 

NOTE: THIS sOP MUST -BE APPROVED IN ACCORDANCE WITH ESTABLISHED DIVISION PROCEDURES BEFORE IT IS SUBMITTED 
TO H·OIVISION. 

HS&E 1-3A 
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FUEL OIL SUPPLY SYSTEM 

I. SCOPE 

This SOP covers startup, operation, and shutdown of the CAl 

fuel oil supply system. Reference is made to two other detailed 

SOPs dealing with the liquid waste blending/metering system and 

the liquid burner.· A flow diagram of the fuel oil supply system 

is shown as Fig. 1. 

II. HEALTH AND SAFETY PRECAUTIONS 

Although No. 2 fuel oil is a flammable liquid, in the ab

sence of an ignition source at room temperature, it does not 

present a significant fire hazard. All operations involving fuel 

oil at the TOF are carried out in totally enclosed systems of 

tanks and piping. Repair or adjustments to components of the· 

fuel oil supply system require approval from the shift supervi s

o r. 

I I I. OPERATIONS 

The fuel oil supply system is designed to operate in either 

of two modes. It can be used to transfer fuel oil to a waste 

liquid feed tank for blending with waste or it can be used to 

meter fuel oil directly to the liquid burner. 

A. Calibration of Flowmeter 

Calibration of the d/p cell flowmeter is only necessary 

prior· to the metering mode of operation. This proce

dure requires two persons, preferably each having a 

head set for remote communi cations. The following 

steps are involved in calibration. 

1. Verify that the oil level in the supply 

least 10 inches above the bottom of 

glass. 

tank is at 

the sight 

2. Verify that oil is routed through gear pump, d/p 

cell, flow control valve, and back to supply tank 

-1-
.· 
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only. Valve Nos. Fl2, F17 closed; Nos. FlO, Fll, 

Fl3, Fl4, FlS, Fl6, open. 
3. Energize ~iquid Burner Control Panel. 
4. Adjust fuel oil feed flow controller dial to a set-

ting of 10% on 0-100% scale while in manual mode. 
5. Turn on fuel oil gear pump. 
6. Switch flow controller to auto mode. 
7. When flow has stabilized, take volumetric flowrate 

measurement using sight glass on feed tank. Shut 
ball valve at base of tank and bottom leg of sight 
glass simultaneously. 

8. Record change in liquid level on gauge and time (in 
seconds) for liquid level to drop. A minimum of a 
15 em level change is required for accurate 
measurement. Sight glass volume= 7.92 cm3;cm. 

9. Reopen both ball valves immediately. 
10. For next reading increase dial setting on fuel oil 

flow controller to 25%. Allow flow to stabilize. 
11. Repeat Steps 7 through 10 for a total of five even

ly S?aced points on calibration curve. 
12. After completion of the calibration, switch con

troller to manual mode. 
13. Turn off fuel oil gear pump. 

B. Startup 
1. Fuel Oil Transfer Mode. 

For this mode of operation, the Liquid Burner Con
trol Panel need not be activated as the fuel oil 
flow controller is not used. 
a. Ve~ify that fuel oil flow is routed from supply 

tank through the gear pump located at the 
northwest corner of Bay 2. Valve Nos. 10, 11, 
12, 17 open. 

-2-
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b. Verify that ball valves are set to bypass the 
d/p cell and flow control valve. Valve Nos. 
13, 14, 15, 16 closed. 

c. Verify that ball valves within the feed en
closure are set to direct oil to the desired 
feed tank only. 

d. _Turn on fuel oil gear pump. 
e. When desired liquid level is reached, turn off 

gear pump. 
2. Fuel Oil Metering Mode. 

Follow the procedure described in Secion III-C-2 in 
the SOP on the Liquid Waste Blending/Metering 
System. This procedure covers the continuous 
blending mode of operation. 

C. Shutdown 
To shut down the fuel oil supply system, the following 
steps are involved. 
1. If operating in metering mode, switch fuel oil flow 

controller to manual mode. 
2. Turn off fuel oil gear pump. 

IV. AUTHORITY 

Modifications or changes to any component of the CAl fuel 
oil supply system equipment or operation must be approved by the 
H-7 Hazardous Waste R&D Section Leader. Any maintenance or ad
justment to the system must be approved by the shift supervisor. 

-3-
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ATTACHMENT 5 

DOE ORDER 5484. 1, REPORTING REQUIREMENTS 



U.S. Department of Energy 
Washington, D.C. 

l-EA IMDS,ORDERS 

ORDER 

DOE 5484.1 

2-24-81 

SUBJECT: ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION INFORMATION 
REPORTING REQUIREMENTS 

1. PURPOSE. This Order establishes the requirements and procedures for the 
report1ng of information having environmental protection, safety, or 
health protection significance for Department of Energy operations. 

2. SCOPE. This Order applies to all Department of Energy contractor operations 
where, under the contractual arrangements for the work to be performed, the 
Department of Energy has established control over environmental protection, 
safety, and health protection program content. The provisions of this Order 
also apply to Federal operations bL•t not to the Federal employee occupa
tional safety and health program (as defined in DOE 3790.1). This Order 
will serve as guidance for the Federal employees occupational safety and 
health program until it is specifically amended to apply directly to that 
program. 

3. REFERENCES. 

a. DOE Procurement Regulation 9-50.704-2, which provides environmental 
protection, safety, and health protection contract clauses. 

b. Accident/Incident Investigation Manual, ERDA 76-20, which provides 
guidance for conducting Department of Energy accident investigations. 

c. ERDA Guide to the Classification of Occupational Injuries and 
Illnesses, ERDA-76/45-7, which provides guidance for recording 
and reporting occupational injuries and illnesses. 

d. 29 CFR 1904, Recording and Reporting Occupational Injuries and 
Illnesses, which provides the Occupational Safety and Health 
Administration (OSHA) standards for recording and reporting of 
occupation9) injuries and illnesses. 

e. 29 CFR 1960, 10-21-80, Basic Proqram Elements for Federal 
Employee Occupational Safety and Health Programs and Related Matters, 
Subpart I, Recordkeeping and Reporting Requirements, which provides 
Occupational Safety and Health Standards for recording and reporting 
Federal empJoyee occupational injuries and illnesses. 

f. DOE 5480.1, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
PROGRAM, of 5-5-80 which establishes the environmental protection, 
safety, and health protection program for the Department. 

g. 49 CFR 173, General Requirements for Shipments and Packagings. 

DISTRIBUTION: 
All Departmental Elements 
Federal Energy Regulatory Commission 

INITIATED BY: 
Operational and Environmental 

Safety Division 
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4 Establish a complete and substantive basis for the 
analysis and conclusions sections of the report. This 
assures both accuracy and c~npleteness. It also elimi
nates the tendency to introduce new facts in the 
analysis and conclusions sections. 

5 Stress the areas which fonn the basis for corrective 
measures. 

6 Infonn the reader, where appropriate, that additional 
infonnation on a subject is contained elsewhere in the 
report. Use a footnote or note of reference naming the 
section or appendix where such material can be found. 

7 Do not omit any relevant fact for any reason whatever, 
i.e., that it might conflict with some preconceived notion 
of the investigator or interfere with the dissemination 
of infonnatio.n (bulletins, news releases, etc.). Investi
gators must, at all times, be critical of their own 
reasoning to assure a completely objective and independent 
account of the occurrence. Examples of information to 
include are: 

a Pertinent background infonnation, where available, 
i.e., brief description of facilities, climate, 
history, etc. 

b Description of lnJury, exposure, or loss due to 
occurrences, as well as the property damage or 
decontamination costs. 

c Physical evidence. 

d Chronological account of events. 

e Physical hazards and review of safety controls. 

f Technical data accumulated. 

~ Related events not in the causal sequence, but reveal
ing deficiencies (to be placed at the end of the 
section). 
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3 

b. Trained Investigator. An individual who has completed the Department of Energy Accident Investigation Workshop. 

c. Substantia 1. Clearly outside normally accepted or experienced bounds. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

l. 

Department of Energy Contractor. Any Department of Energy prime 
contractor or subcontractor subject to the provisions of the Department of Energy Procurement Regulation 9-50.704-2 or other contractual 
provisions (e.g., cost-shared) where the Department of Energy has elected to enforce environmental protection, safety, and health protection regulations by specific negotiated contract requirements. 

Notification. The actions taken to notify cognizant Department of Energy officials of an occurrence, and the subsequent actions taken 
at successive levels within the Department of Energy to notify 
the Secretary of an occurrence. 

Investigation. A detailed, systematic search to uncover the 11Who, what, when, where, why and how 11 of occurrences and to determine what corrective actions are needed in order to prevent a recurrence. 

Investigation Report. A clear and concise written account of the results of the investigation. 

Contracting Officer. An official designated to enter into or administer contracts and make related determination and findings. 

Terminated Employee. An individual employed by the Department of Energy or a Department of Energy contractor who terminates his 
employment; an individual assigned to work in the Department of Energy or Department of Energy contractor facility, but not employed 
by the Department of Energy or a Department of Energy contractor, who 
completes his work assignment in the facility; an individual who 
transfers to another Department of Energy or contractor facility or office; an individual who begins a leave of absence of greater than 
12 months' duration; all monitored employees of contractors whose 
contracts with the Department of Energy are terminated. 

Visitor. Any individual visiting a Department of Energy or Department of Energy contractor facility under circumstances requiring that he be monitored for radiation exposure. 

Recorded Exposure. That number, zero and above, which is recorded as representing a specific individual's exposure to ionizing radiation 
determined in accordance with established health physics principles and Order DOE 5480.1, Chapter XI, requirements. 

Positive Exposure. Any recorded exposure greater than the established minimum sensitivity of the monitoring device or the measuring tectmi que 
employed. 
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(h) 

(i) 

(j) 

( k) 
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3 Judwnents of needs. This section consists of the 
investigators' conclusions as to the kinds of 
managerial controls and safety measures believed 
necessary and sufficient to prevent, or to minimize 
the probability or severity of, a recurrence. These 
judgments provide the basis for the subsequent rec~n
mendations for corrective action. These statements 
should be clear, concise, direct, and should be based 
on the weight of the substantive evidence. 

Signatures. The chairman and members of the board shall 
sign the report. Any board member has the right to set 
forth a dissenting position to the report. A dissenting 
position shall be stated in a letter to the board chairman 
and shall be transmitted to the appointing official with 
the investigation report. 

Minority report •. If there is a minority report, it should 
be limited to the analytical highlights and conclusions which 
are at variance. The minority report should be signed. 

Board authority. This is the letter (board appointment) 
which established the investigation board. It shall include 
the names, employer, job titles, positions of board members, 
and the authority for the investigation. It should also 
detail the scope of the investigation including the limita
tions, if any. 

Appendix. (Exhibits). Material that is pertinent but need 
not be made a part of the written rt!port in order to under
stand or use the report shall be included as exhibits to 
the report, and sha 11 fa 11 ow the body of the report. These 
may include written statements, witnesses• state111ents, 
lt!tters, laboratory analyses, memoranda, pictures, death 
certificates, etc. Mt!dical records and legal opinions 
shall not be included in the report. Only material that a 
reader may want to evaluate or material that is in contro
versy should be included in the appendix. All such material 
should be identified the same; e.g., 11Exhibit , .. or 
11Appendix _... Where more than one such i tern 15 used, they 
shall be numbered in sequence as introduced in the report, 
i.e., 11 Exhibit A, 11 11£xhibit B, 11 etc. Every exhibit shall 
be introduced in the report in appropriate sequence and, 
at the time introduced, there shall be a brief recitation 
of its contents. Long, detailed, complex exhibits shall 
be avoided. 

I I 
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(2) A Department of Energy-controlled site is one which is leased or 
otherwise made available to the Government under ten-ns which 
afford to the Department of Energy rights of access and control 
substantially equal to those which the Department of Energy would 
possess if it were the holder of the fee {or pertinent interest 
therein) as agent of and on behalf of the Government. 

5. POLICY AND OBJECTIVES. 

a. It is the policy of the Department of Energy that timely notification of occurrences involving Department of Energy and Department of 
Energy contractor operations be made to responsible authority; that 
all occurrences be investigated; that reports be submitted to responsible Department of Energy officials; that management take responsive action; and that there be consistency in the treatment of such 
occurrences. 

b. The objectives 6f the i nfor1nat ion report i ny system are: 

{1) To investigate and evaluate occurrences to detennine their causes and the appropriate measures to prevent recurrences and improve 
the safety of the Department of Energy and Department of Energy 
contractor operations. 

{2) To obtain early, complete, and factual information on occurrences 
as a basis for: (a) reports to the Secretary, congress, and other Federal agencies; and (b) where appropriate, informing the public. 

(3) To assure the gathering of adequate information on which to base management action. 

(4) To provide a basis for the improvement of codes, guides, and standards 
used in the Department of Energy and Department of Energy contractor 
o~erations. 

(5) To establish a procedure for the development and reporting of 
occupational radiation exposure information to the Radiation Records 
Repository that will be of assistance to the Department of Energy in deteru1ining that radiation doses to individuals are 111aintained 
at the lowest levels technically and economically practicable. 

(6) To monitor, evaluate, and report onsite discharges, liquid and 
airborne effluents, and environmental conditions in the vicinity of 
Department of Energy sites to assess the levels of radioactive and 
nonradioactive pollutants and their impact on the public and the 
environment. 
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e. Closing the Case. When all proposed actions are complete, the 
appointing official shall inform the Director, Operational and 
Environmental Safety Division, with copies to the Inspector General 
and the appropriate programmatic division director(s), that the case 
is closed. Only those occurrences investigated by Type A and Type B 
boards must be closed officially. 
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(7) Assures that the corrective actions that are directed by the Assistant 
Secretary for Environment are satisfactorily completed. 

(8) Accepts field investigation reports and, if appropriate, recom
mends to heads of field organizations additional corrective actions. 

(9) Informs the Secretary and the Assistant Secretary for Environment, 
the appropriate Congressional Committees, other Federal agencies, 
the Inspector General and other appropriate Headquarters offices and 
divisions of significant occurrences in the Department of Energy and 
Deparment of Energy contractor operations. 

(10) Maintains, consolidates, and summarizes information regarding 
occurrences in the Department of Energy and Departmer1t of Energy 
~ontractor operations in order to: 

(a) Provide basic safety statistics used in evaluating safety 
program performance. 

(b) Pro vi de safety information to the Secretary, the Congress, 
Department of Energy offices, Department of Energy cent ractors, 
other Federal agencies, and the public. 

(c) Provide a basis for identifyiny needed improvements in 
Sdfety codes, standards, and regulations. 

(d) Identify areas where research or development ~~ork is needed 
for safety evaluation or control purposes. 

(11) Develops and maintains a cadre of Department of Energy trained 
accident investigators who are available to participate as :o~e1.1bers of 
Headquarters and field investigation boards. 

(12) Circulates investigation reports for review by appropriate 
Headquarters divisions and offices when the recommendations for 
corrective actions involve or may affect activities under their 
juri sdi ct ion. 

(13) Conducts and coordinates all activities associated with operation and 
maintenance of the Department of Energy Radiation Records f\ef)ository, 
including: 

(a) Submission of radiation exposure data to the ftepository. 

(b) Processing of requests for exposure information fro111 the 
Repository. 

(14) Establishes and interprets Department of Energy environr:JentJI H1d 
effluert monitoring and reporting requirements. 
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4. SCOPE AND CONTENT OF ENVIRONl~ENTAL MUNITOKING PROGRAM, REPORTS, AND 
SUMMARIES. 

a. Environ111ental Monitoring. Programs for monitoring the environment 
shall be conducted at Department of Energy sites to detennine: 

(1) Compliance with the requirements of Order DOE 5480.1, Chapters I, 
XI, and XII. 

(2) The background levels and site contribution of radioactivity; and, 
as appropriate, other pollutants, in the site environs. 

(3) Compliance ~lith applicable environmental quality and public 
exposure limits and other environmental commitments (e.g., those 
published in environmental impact statements or other official 
documents). 

b. En vi ronrnenta 1 Monitori n§ Report. 

(1) An environmental monitoring report shall be prepared annually to 
summarize and interpret the levels of radioactivity and, as appro
priate, nonradioactive po 11 utants in the environs of Department of 
Energy sites attributable to site operations. Levels of pollutants 
should be placed in perspective by compariny them to applicable 
standards and to relevant para1neters, such as background and 
natural radioactivity. Copies of this report shall be distributed 
as indicated in Chapter IV, paragraph 4c(2), of this Order. 

(2) The environmental monitoriny report shall summarize the results of 
1110nitoring to determine com!Jliance with applicable effluent stand
ards and permit conditions and should incorporate any otiler 
effluent and environmental data and inforr11ation derived fro111 
routine sampling or special studies or 111easurements that would 
indicate adherence to or deviations from public safety and prop
erty protection commitments pub 1 i shed oy the Department of Energy 
in environmental irnpact stateraents or other official Def)art1nent 
of Energy docu111ents. Any results of offs ite radiation surveys 
made with the Aerial f'1easurement Systeril should be summarized and 
included in the report as they become available. The results 
of pertinent envircnrnental surveys conducted by other Federal, 
state, or local environrnental protection agencies (as available) 
should l>e characterized in the report and referenced. 

(3) In general, onsite monitoring data need not be included in the 
en vi ronrilenta 1 monitoring report unless the data are necessary to 
der:~onstrate compliance \'lith applicable standards or 111ay be heltJful 
in i ntert.Jret i ng offs ite data. Effluent monitoring data for po 11 ut
ants shall be included in the report (a) if needed to der:~onstrate 

, I 
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(2) Notify within 24 hours after receipt of exposure information, any 
Department of Energy employee in their organization of any radia
tion exposure received which exceeds the dose equivalent standards 
specified in Order DOE 5480.1, Chapter XI. 

(3) Assure that employees in their organization obtain a personnel 
monitoring device prior to visiting facilities not operated by the 
Department of Energy or Department of Energy contractors where 
exposure to radiation is possible, and instruct Department of 
Energy emp 1 oyees who might unexpectedly vis it a contractor or 
licensed facility without a monitoring device to use the personnel 
monitoring device provided by the facility and to request that any 
resultant exposure information along with the individual's name, 
social security number, and date of birth be sent to the Department 
of Energy Headquarters, Attention: Director, Operational and 
Environmental Safety Division. 

(4) Assign a staff member to act as liaison for the purpose of 
notifying the Office of Health and Environmental Research of their 
anticipated needs for personnel dosimeters and to facilitate the 
movement of dosimeters to and from the Office of Health and 
Environmental Research. 

f. Heads of Field Organizations and Other Contracting Officers: 

(1) Establish procedures to assure proper notification (internally 
and to Federal, state, regional, and local agencies), investi
gation, and reporting of occurrences as required in this Order. 

(2) Identify occurrences which are to be investigated by field organi
zation boards. Appoint field investigation boards and establish 
the scope of their investigations including limitations, if any. 
Heads of field organizations may desire to use Department of Energy 
personnel from other offices. Arrangements for use of such per
sonnel may be made by contacting the Director, Operational and 
Environmental Safety Division, or communicating directly with 
another field organization. If arrangements are made with another 
field organization, the Operational and Environmental Safety 
Division should be advised. 

(3) Review reports of field investigation boards and order additional 
investigation, if necessary. 

(4) Transmit reports of field investigation boards to the Operational 
and Environmental Safety Division with copies to the Inspector 
General and other appropriate Headquarters officials. Transmit 
with each report a field organization evaluation of the report 
including a statement of the corrective actions which have been 
taken or are planned by the field organization. 

(5) Assure that corrective actions are satisfactorily completed and 
so advise the Operational and Environmental Safety Division with 
copies to the appropriate Headquarters program organization. 
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d. Reporting Units and Format. 

(1) Units. 

(a) Radiological. 

Air. ~i/ml (for uranium and thorium also include ~g/m 3 ). 

2 Water. ~i/ml (for uranium and thorium also include mg/1). 
3 Soil. 

a ~i/m 2 or pCi/m 2
• (Specify depth or profile depth. For tritium the concentration may be expressed in 

~i/ml of soil moisture.) 

b ~Ci/g or pCi/g dry weight. (Specify depth and method of obtaining dry weight.) 

4 Sediment. ~i/g or pCi/g dry weight. (Specify depth and method of obtaining dry weight. For uranium and thorium also include ~/g dry or wet weight, where feasible. For tritium the concentration may be expressed in mCi/ml of moisture content in unit volume of wet samples.) 

5 Food and Vegetation. ~Ci/g or pCi/g dry weight. (Specify percent moisture and method of obtaining dry weight. For tritium the concentration may be expressed in mCi/ml of moisture content in unit volume of wet samples.) 

6 Milk. ~Ci/ml. 

7 Penetrating. mre~/year. 

(b) Nonradioactive Pollutants. The reporting units should be the same as those prescribed by the applicable effluent and environmental quality standards. In reporting other measurements the commonly used and accepted units for the pollutant in question should be used. When the metric equivalent is specified in the standard, it will be the unit of preference. 
(c) Metric Units. Metric units may be used throughout the report with English equivalents included parenthetically, except as in (b) above. 

I I 
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(13) 

( 14) 

11 

Recommend to the Director, Operational and Environmental Safety 
Division, with the concurrence of the Director(s) of the responsible 
program office(s), when routine environmental monitoring and report
ing is not required {programs to be waived) or is to be terminated 
at Department of Energy sites. Requests for approval to terminate 
any environmental monitoring and reporting activities should include 
an explanation, with supporting data, as to why the site is not 
expected to have significant releases or a significant effect on the 
environment. For any site holding an exemption fr~n environmental 
reporting requirements, the respective field organization head or 
contract administrator shall assure that an annual environmental 
surrunary is prepared as required by Chapter III, paragraph 4c of 
this Order, and copies forwarded to the Director, Operational and 
Environmental Safety Division. 

May grant an exemption from monitoring and reporting for those 
effluents which meet all of the following criteria: 

(a) Do not routinely contain and are not a potential source of 
accidental releases of significant quantities or concentra
tions of radioactivity or nonradioactive pollutants in 
relation to applicable standards. 

(b) Are of no health and safety or environmental significance. 

(c) Are not required to be maintained by other Federal, state, or 
local pollution control agencies or regulations. (The Opera
tional and Environmental Safety Division will assist in the 
interpretation of 11 Significant 11 as used above, and elsewhere 
in this Order, on a case-by-case basis as requested.) 

g. Members of Headquarters and Field Organization Boards of Investigation: 

(1) Report directly to the Department of Energy appointing official 
during the investigation. 

(2) Understand the scope of the investigation including the limitations, 
if any, prior to initiating the investigation. If necessary, the 
board should discuss the scope of the investigation with the appoint
ing official or his designee. 

(3) Conduct an investigation and prepare an investigation report which 
satisfies the requirements in this Order. 

(4) Transmit the report with a cover memorandurn which includes the 
board's recommendations to the appointing official withi~ a speci
fied period of time. 
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than in liquid effluents or surface water. Under certain 
circumstances, such as the discharge of noble gases 
and tritium in stack effluents, calculations of poten
tial dose using average annual effluent and meteoro
logical data, and applicable dispersion equations may 
provide an acceptable estimate. In the latter case, 
the related environmental monitoring data that are 
available should be evaluated and in~erpreted to 
verify, or qualify, the calculated dose esti1o~ate. 
Sim~Jle 1.1udeling and calculational methods are accept
able, e.g., use of the ratio of the observed average 
concentration to the applicable Kadioactivity Concen
tration Guide (RCG), as the basis for estil.1ating the dose 
to the critical oryan. Specific isotope data are 
pr~ferred for dose calculations. HoHever, gross 
activity l;u:asure1o1ents lilay be used if support in~ data 
relatin3 gross activity to specific radionuclide values 
can be referenced. A 11 s i gni fi cant potentia 1 tJatll\iays 
of eXtJOSure should be evaluated, includinu, particularly, 
those wherein reconcentration is likely to occur. 

2 Uose i\eference Points. Generally, the assess1;1e11t shuul d 
provide r1211listic esti1:1ates of: 

a 

b 

c 

J 

The 11 fence-post" dose rate at the location on the site 
botJndary 11l1er~ the 1.1a.<ii.IUiii eXiJOsure rates exist. 

r~uxirlUiol orsa11 (whole L>ody included) doses to any 
inctividual ex;Josed in an offsite location. 

Average dose to the critical organs (i;hole :.;ody 
included) of a suita~le sa:o~ple of tile ex1'useu 
p o;) u 1 at i on. 

The iolan-re1.1 (11hule body) Jose to tile po1Juldtion 
11ithifl <~U k111 (t>U 1.liles). Ttte 0\J-kilol.ret_er Jistance 
siiJ 11 oe lile.".isured fru1;1 a point 1 ocateJ centrally 
1Jitlt respect to Lictjur fucilities ur Ue1j<.<rt1.1ent of 
l:.ner'.lv pro~ra1.1 activities. 

3 Kt.!tJurtill;,j of U;JSe Assess1o~ents. hll asst:SSiilents 
dL'VelopeJ f.!Ursuont to tllis section S(Jall L.>e SUI:ll.iariZt-~u 
and i ncorf.Jurat.eJ in tile annua 1 en vi ron;o~enta 1 1 :ur1i tori 11~ 
reiJOrt. Tile :o~odelinJ ctnd calcula':ional .. letho:io1utjj 
slwt.dd De included or referenced •.. Ctm;)Jrison of 
results \·Jitlt ap:1lica1Jle standurds and relevant iJdr.:!l:
eters, e.IJ., ndtut·ul and artificial sourc~s oi cxp!)sun: 
sllJll ctlso t.>e i;lcbde~~. 

I I 
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Technical specifications on sample collection and 
analysis are not included here since they do not lend them
selves to developr11ent of broad guidance but must be 
tailored to the rnonitoring requirements in each specific 
situation. However, standard sampling and analytical 
techniques should be used to the extent practical (see 
references). 

(2) i"lonitorin~ Locations. r~easurernents of volume, rate of discharge, 
content, etc., stwuld be made, insofar as is practical, at the point 
at ~Jhich the data most closely represent \'Jhat is being released. 
This ir:1plies that ,,Jeasure~>lents should be made at the point of dis
char~e, thou~h there are excetJtions. Effluents should be monitored 
at the point at Hhich the applicable standards apply. In the case 
of ons ite discharges, the monitoring 1 ocat ion rnay be the \'Jaste 
treatr.1ent or disposal system; and in case of effluents, the J;Jonitor
ing location may be the point of release to the offsite environment 
after all treatme~t and control, including retention and decay, 
have been effected. In n1any instances, the monitoring location is 
S!Jecified in a discharge or O!Jerating permit. 

(3) Type and Frequency of Sampling. 

(a) Sarilp 1 i ng frequency and type shou 1 d be deterfili ned by con
sidering the purl-JOSe for which tile data are being obtained, 
e.u., evaluation of the effectiveness of v1aste treat111ent 
and control, cor:~pliance witll operating limits of applicable 
effluent or !Jerformance standards, cor:~pilation of release 
data, etc. Continuous sar.1pling is desirable and raay be 
necessary Hhere there is \vide variation in the concentration 
or 111ixture of f)Otential iJOllutants in the effluent strea:n. 
Hm·Jever, periodic sa111p 1 in~ 111ay suffice Hhen the con centra
tions and lili xtures are reasonably constant and there is 
little likelihood of unusual variations. Sirililarly, tJro
portional Sdlii!Jlin~ may be necessary \Jhen effluent flm1 
rates fluctuate, \vt1ereas a representative grab-sample r,Jay 
suffice for batch dischar~es. The 1nethod of sar.1pling 1~1ay 
be SIJecified in the applicable regulation or per1nit. 

(b) For purposes of reportinu radioloyical data, gross radio
activity 111easurements are generally inadequate. They are 
appropriate only : 

When yross radioactivity releases are a sr:1all fraction 
of the offsite Radioactivity Concentration Guides 
(RCG 1 s) for .. unidentified r.lixtures .. and are of no 
health or enviromo~ental significance; 
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CHAPTER I 

NOTIFICATION OF OCCURRENCES 

I-1 

1. IMMEDIATE NOTIFICATION. Notification to Headquarters Emergency Operations 
Center of the following occurrences shall be made as soon as sufficient 
information is obtained to indicate the general nature and extent of 
the occurrence: 

a. Any fatal or imminently fatal injury or illness involving a Department 
of Energy or Department of Energy contractor employee or a member of 
the public due to an occurrence associated with a Department of Energy 
or Department of Energy contractor operation. (Type A investigation.) 

b. Any one occurrence (involving either occupational injuries or illness) 
in a Department of Energy or Department of Energy contractor operation 
which results· in five or more lost workday cases. (Type A investigation.) 

c. Estimated loss or damage to Department of Energy or other property amount
ing to $100,000 or more, or estimated costs of $100,000 or more required 
for cleaning (including decontamination), renovating, replacing, or 
rehabilitating structures, equipment, or property. (Type A investigation, 
if the costs exceed $250,000. See Chapter V of this Order 11 Criteria for 
Determining DOE Property Valuation and DOE losses. 11

) 

d. Any occurrence involving a nuclear explosive under Department of 
Energy jurisdiction which results in an explosion, fire, the spread 
of radioactive material, personal injury or death, or damage to 
private property. (Type A investigation.) 

e. Any accidental releases of pollutants which result or could result in 
significant effect on the public or on the offsite environment, e.g., 
need to relocate people, substantial fish kill, requirements for 
corrective action in the environment, requests that downstream water 
supply intakes be shut down, etc. (Type A investigation.) 

f. Any accidental releases of pollutants designated by the Environmental 
Protection Agency as 11 hazardous 11 and requiring activation by the Environ
mental Protection Agency or the U.S. Coast Guard of the National Oil and 
Hazardous Substances Pollution Contingency Plan to effect removal or 
corrective measures. (Type A investigation.) 

g. Any apparent loss or theft of radioactive or nonradioactive material 
in such quantities and under such circumstances that it could constitute 
a hazard to the health and safety of individuals. Where this involves 
the possible theft of Government property, the Federal Bureau of 
Investigation shall be notified by the Office of Safeguards and Security 
for a decision as to acceptance of investigation jurisdiction. For 
apparent losses of source material, special nucl~ar material, and such 
other material included in the category 11Special Nuclear Materials, .. 
see Order DOE 5632.2. (Type A investigation.) 
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,, 
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r. Any aviation related occurrence invulvin:,;: a fcttality or fatalities; 
lost worh.uay injuries tu ere~• r,;eLruer!:>, yround cre~1, or other personnel 
assi~ned to aviation u~erations; inJuries tu passenvers ur hleJoJ~er!:> of tt1e 
qcneral public, um:ntil.1e for aircraft; an ex1ilusion or fire involvinu an 
aircraft; suustd.ntial dctidd.0e to property, and cl..!ssified, radioactive, 
lii~h explosive or utner hazarchJU!:i caruo. (Level of investigation for 
these occurrences not ctlr~::aJy re4uirin~ Type f\ oro investis,ation Shull ~e 
detenlin~::d uy the heod of tile field ur~anizatiun.) Investiuations shall 
cor;111ly ~Jitil all ujJtJlical.lle Federal fiViation Aur;,ini!:>tratiun, 'lejJJrtl.lent uf 
Tra,IStJOrtatiur:, and national Tran!:>;;urtatiun ~afety t)uaru re~ulatior.s, and 
~;itn state accident r·etJortirn_; reliuirero~ents. 

iWTIFICATIO:l ~~ITHII\ li. IIUU,,~. !~otificatiun to Heuliquarters of the follmlins 
uccurr12r1ces si •• lll ue .. rade \:itllin 7L. ;,our·s uf the occurrence. 

a. t.st ir.iateu 1 oss ur da!:,a:.;e tu Lie,;artlo~ent of lner'::0 ur other proiJ~:rty 
cJidUL.:ntin;, to oet>Jeen :;.5U,JOJ und ~luu,lltlU or e:.,ti:.:uteu Lo:.,ts ·.:iti1i!1 thest~ 
lil.rib reyuired fur cleJninj (incluuin~ uecuntar,;incttiur,;, renuvcttint.,, 
replaci"~• or rt!llctbilitutin'.) !:>tructures, eliui;.;L.cJJt, or· fJru 1,er·ty. 
(Type oJ i~rv~:~ti:.:;dtiun is reyuired fur less ur dJr,;ct:.Jl! tJet\iCl:ll ~:>.J,UUU Jn~i 
:;,;:~i..J,UUU. ~ee Clldi.Jt~~r V uf tl1is UrJl'r, "u·itt>ri<J fur l.Jeter.liilin':..l l;Ul 
Pru~"'t.Tt.Y ValudtiOtJ cHid UUL losses.") 

:.; •. 1-\11~' uccu..,dticmal illness ~111iCiJ f-.:sults irr i:q·utit:.:rrt iloS 1 1itclizdt.i~_,r,. 
(T~: 1 12..., investi::;utiun.) 

L. •II)Y scri e~ uf uCCUi;Jt i onJ I 1 11 :1e:;ses ;;i tt1 tr:l; :,;,:1 .. ..: ur s i:.~i 1 ar C.J·;~c:s 
i,rv,1lvir1~ five t_;r ;.:ure t1crsuns uf ;lllic:: dt leust Oil!.: is a lu!:>t. ~.urk~<l.,~ 
cct!:>e. (T.n;~.: L inv·2StijutiJn.; lf troe uccurrer:ce rr:s.llts i1: fivl· LT 
,;ure l.J~t \;!;d:dd.J CuSLS thL:fl d lv'jJC '' inv;;~Li~utiull .11•Sl L>L' ,~.rtur'iL:il. 
::>.:e ~-'urd~rc:, 1, hi uf U:is L.:t .. lJ·tef. 

J •• \r1~· ~CCLif"Jtiurl.:l illllt:!:>S ./lrit:r• i:::. a lust \.or·f....Jdj cuSL i:1vulvin·~ ,:,Jr-.: 
t\ldll :J ,Jay~ c.J\1.;.)' frULI l."urk. (Jjtl! :~ i:1Vt:Si.i;_:.Jtiuii.J 

t. 1.:1; tcJ,liatiull cxt•u!:>urc tu dil indiviJuul ~.iri.:.n i:r l cc.:l<.:ll•ldr 'i'Idrtd' 
:~xccc-.;~ ti!t: fnllu1Jin·.' (T~'i,C i; invcsti·_!atiur1): 

\ 1 ) ..) r·er. . tu tilt.. ',ill..; 1 t.: L•udy. 

. ; \ 
\ ,;_ I L n:.1 Lu s~. in of .;Lui t: :)u·j~· IJr tn.;rui·! • 

\- i .:!L· )",;;,: tu 'L II;,.; i ur~<r n.!!:> • 

i '', 
I '"I ) /:; re..; 1.u tilt: iic.lthi~ or fu~t. 

f. An.;: inten.al Llf'tctfe of l'ddbJctiv~~ ;,..;tl:rial ~.nh.i1 on U11: ,.,lsi.,; ._.f <: 
:.1.1u 11 nu; ,uer· of ec1r l y assay t,;ata cuu I J res;; It 1 :; u clu!:>L 1 .• r uus•, co~. .. :i \..
!.lent i 11 ~>.l:~S5 uf tnt: 11crt i lit~llt Jn11~..: i '::,t,:r;udr·..: ~.r;i. for·til i <1 lfll' ur-~o-r 
u~JL ·''"i..:J.l, Ll:ctf.tvr ,;I, ":,tandcrd::. tur· .... ~~l.Jt i01, f'rvtt:ct i·.J :. " t ur 
v;tJult:-uO.i.J l.JU').:, !J i"~l·! i:, tt:e 1.'Lfl i·l<:llt clil:iL.c:l S~..Jih:oru. ( 1./r v .. 
i >IV\.:5 t i _,d L i L 11. J 
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{3) Radiation ex~osure information: 
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(a) Approximate dates for period during which the exposure was 
aCCUIIIU 1 ated. 

{b) Types of radiation involved. 

(c) Total estimated radiation dose in rem. 

b. Form 5484.3, Supplernentary Record of Occupational Injuries and 
Illnesses, Attachment 1, shall be prepared by each Department of 
Energy office and Department of Energy contractor or~anizational 
l.A'Jit, for all .. recordable occupational injuries and illnesses, .. as 
defined on tile Form OSHA No. 200, Log of Occupational Injuries 
and Illnesses, Attachment 7. The Office of Workers• Cornf)ensation 
Programs Forrns CA 1 and 2, which shall include additional infor111a
tion (items 1 through 5 on page 3 of 11Recordkeeping and Reporting 
Guidelines for Federal Agencies .. ), may be completed in lieu cf 
Form 5484.3 for Federal Employees. One copy of each of these forms 
shall be submitted to the System Safety Development Center (SSOC), 
EG&G Idaho, Inc., on or before the 25th of April, July, October, and 
January. 

c. Form 5484.5, Report of Property Uarnage or Loss, Attachment 4, 
shall be prepared for each accident or loss in tile cateyories listed 
on tile form. This form is to be prepared by the DetJartrnent of Energy 
or Department of Energy contractor ernp 1 oyee designated to investigate 
such an accident at the time of tne accident. One copy shall be 
submitted to the System Safety Develo~ment Center (SSOC), EG&G Idaho, 
Inc., with Form 5484.4. Form 5484.!:> is to be used in reiJorting 
Department of t:ne:rgy property darnage or loss from all accidental 
causes, exclusive of that resulting from use and occupancy considera
tions, from rnotor vehicle accidents, or from aircraft accidents. 
In general, loss estirnates should be predicated on the net cust for 
replaciny or restoring damaged facilities to the cundition existiny 
prior to the accident. Due allo~1ance should be made for salvage 
values but no allowance made for prior depreciation. The diJf.lro
priate method for filliny in Form 5484.5 is self evident, with the 
exception of Sections 4 and 5. 

(1) Section 4. 

(a) All damage to, or loss of Department of Energy-m-med 
cargo, or damage caused by such cargo, which occurs 
during transportation should be classed as Type 4e 
irrespective of the cause. 

I I 



I-5 (and I-6) DOE 5484.1 
2-24-81 

c. The following information shall be obtained and filed on occurrences 
which take place during the transportation of radioactive materials: 

(1) Identification of the shipper and receiver. 

(2) Identification of service used for shipment, i.e., public vehicle 
or common carrier and mode of shipment (truck, rail, air, or 
waterway). Include the name of the carrier and the specific 
vehicle or car number. 

(3) Location of occurrence. 

(4} Driver's account or report of the occurrence. 

(5) Identification of the packaying by model, special permit, 
specification, or certificate number • 

. 
(6} Type and quantity of material in each package, and total 

quantity in the shipment(s). 

(7) Nature of package and vehicle contamination, if any. 

(8) Radiation levels detected (direct) and amount of removable con
taminants (microcuries per 100 square centimeters). 

{9) Personnel exposure and contamination, how determined, and action 
taken. 

( 1 0} Extent of contamination and estimated cost of cleanup. 

(11) Nature of packaging failure, if any. 

( 12) Source of contamination if the package is undamaged. 

( 13) Nature of any defects or deterioration of the packaging. 

( 14) Evidence of improper package handling. 
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3. QUARTERLY SUMMARIES AND OTHER REPORTS. 

a. Form EV-102A. Form EV-102A, Summary of Department of Energy and Department of Energy Contractor Occupational Injuries and Illnesses, Attachment 8, 
shall be prepared by each Department of Energy office and Department of Energy contractor organizational unit. Form EV-102A data may be obtained 
from the Forms OSHA-200 and/or OSHA-100F, or their equivalents, maintained 
at the individual establishments. One copy from each field organization, area office, and contractor organizational unit shall be submitted to the System Safety Development Center (SSDC), EG&G Idaho, Inc., on or before 
the 25th of April, July, October, and January. Revisions of reports 
for each of the two preceding calendar years are due February 28. The revisions should reflect the new (corrected) totals rather than the 
additions or deletions wtlich should be applied to the previous report. 

b. DOE F 5484.4. DOE F 5484.4, "Tabulation of Property Damage Experience, .. 
Attachment 2, shall be prepared by each Department of Energy office and 
Department of Energy contractor organization unit. One copy from each 
field organization, area office, and contractor organizational unit shall 
be submitted to the System Safety Development Center (SSDC), EG&G Idaho, Inc., on or before the 25th of April, July, October, and January. Revi
sions of reports for each of the two preceding calendar years are due 
February 28. 

c. Forms OSHA-200 and OSHA-lOOF. Fonn OSHA-200, 11 Log of Occupati anal 
Injuries and Illnesses," Attachment 7, shall be completed for Department of Energy contractor employees, and Fonn OSHA-lOOF, 11 Log of Federal 
Occupational Injuries and Illnesses, .. Attachment 9, shall be completed 
for Federal employees and maintained on file for a period of at least 5 years. 

d. Reaorts of Occupational Exposure to Radiation for Department of Energy an Department of Ener~y Contractor Personnel Upon Termination of 
Employment. Upon tenn1nation of employment, report on Form 5484.8, 
Termination Occupational Exposure Report, Attachment 10, all external 
and internal radiation exposures recorded for the terminated individual during his period of employment or work assignment at a Department of 
Energy or Department of Energy contractor facility. These reports are to be submitted to the System Safety Development Center (SSDC), 
EG&G Idaho, Inc., within 30 days from the individual's date of termina
tion or within 30 days after his exposure has been determined, whichever is later. Upon written and signed request, a copy of the report shall 
be provided to the individual terminating employment or work assignment. 

¥ertical line denotes change. 

I I 

,, 
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do TJt'~ il lnVL!S'Li( atiur:~- sL,lll :i(.! ~vil.il.Lt<~!! ll~ c: ~·,:;:ort·il~lit uf Li l:l' '·' 

dt: .. H.HjL:ctrtcrs or fiel:! ur'Jiilli.Zo~i~,;;l .:uur~ .• :.lt.ir::urJ~ for t:.c J 1•i'_;i:,L-
.. ;ent uf tilt- LoJrli, fur· Cl;r,L!ucLi,:~J l.lil..: i;!'h':.ill:.;,:~iJn, ..:n,: ~--l,t' ,rL, ... rin~ 
~fie i:IVeStiJdtivJl rt~llOrt u.re ir, t:JI'u~(urt: ._: clt;~;;,·. l11 uu.:iti~,;ll, <JI,~' 

uttt.:r uccurr·-:n.::;~ that ilt:ctch;udrL~r:~ ur t:1L :1.:J,: <lf tltc.' llt.:l·-' ut·"'c::li
zatiotl Jt:tcr1.:1r:es tu Je uf Sufficivnt ~cv·.r·it,:, tJr :u ii.!V~C Si:Jnifii..d:-,_ 
iqJctct on ti1e ue~)~rt1ole11t uf i:.llt~r~· f.ru~ir..;,,: ,:,_.; IJ~ i:ov~:.:.i·~cJtell ~l.'

Jef.'•Jrtlt~ent uf (..IIL:r~y t;eadqu-.~rt~Crs or ct f1L:lJ •;r~u:li~ctti-J:: :;;.;-:n:. 
Unut:r certtiiil circu~.,stctllCcS tt1c :wud uf tt:t; fit:lJ cr~<·:IL.,.:_i'-' invGl'l.:•1, 
hl tr1 t11e concurr~t,(..L uf the Ui n>ctnr· uf th·: ,,, erJL i <Jii,: i Jill: L.; vi ru: ... ::nt._~ I 
Sctfcty Livisiun, 1-ldj oeciJL th'-'t d ti~L.l tli':.Jti:ii.:r.tiun :JUc.r. •Ji liiVc:)'.i

·JuliiJtl is r,ot n.ecessorJ l~VLII t.tH)u:)• ~t i.; n:·,,.i,-L:.l <' "..11is ;.:rl, .• t,~r. 
tor t:xct:.i,,l~, Ute fctcts re~c:.ruinr_; t~iL· u~~l;rt·-.: ... , , ,._ L:1\h;:: ,;r .:.;•;c;:_:,;_r· 
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ANI~UAL REPORTS. 

a. Annual Radiation Field organization r,lanagers shall 
submit the following reports Forms 5484.6, 5484.7 only) to the System 
Safety Ueveloprnent Center (SSDC), EG&G Idaho, Inc., by Marcl1 31 for 
the preceding ca 1 endar year for monitored Department of Eneryy and 
Department of Energy contractor employees and for visitors to Uepart
ment of Energy or Department of Energy contractor facilities. 

(1) Whole jjody Exposures. For111 5484.6, Annual Surnlilary of Whole Body 
Exposures to Ionizing Radiation, Attachlitent 13. 

(2) Internal Exposures • 
.z 

(a) Fom 5484.7, Su1111nary of Exposures Resulting in the Internal 
Body Depositions of Radioactive Materials for CY 
Attach111ent 14. The report shall include: . 

Any uptake of radioactive material occurring duriny the 
reporting year that independently, or when added to a 
current burden, is estimated to result in a dose cor~:lit
ment to the critical organ in excess of 50 percent of the 
pertinent annual dose equivalent standards set forth in 
Order UUE 5480.1, Chapter XI. 

2 Any previously unreported uptake of radioactive Iilaterial 
that is determined to have been reportaole accordin9 to 
the above criteria by reason of more recent dose esti1.1ates. 

(b) Any dose comrnit111ent to a critical organ resulting fro1:1 an 
uptake of radioactive material should be added to the dose 
received by that organ fro111 externa 1 sources Hhen deteri;Ji ni ng 
uptakes that are ref)ortable according to the above criteria. 
In those cases where the whole body is considered to be the 
crit i ca 1 organ and the dose COiillili t111ent frolli each i nterna 1 
uptake is combined with tt1e dose cant ri uu:ed by externa 1 
sources for the purpose of reporting cuLh .. llative Hhole body 
exposures on Form 5484.6, it is not necessary to report 
those internal eXiJOSures on For111 5484.7. 

b. Annua 1 Industria 1 Sw;unar of Fire and Other Pro ert 
ence Su ested Format • The ref.>Ort sununari zes the 19 CY experience 
and activities of this office relative to the control of ~epartn1ent 
of Energy property da1.1age and 1 oss frOiil fire and other accident 
causes. An aygreyate loss of $ was suffered during I~ CY as 
a consequence of property damage accidents on Uepart1.1ent of Energy
owned property for which this office has responsibility. About 

percent of this loss resulted from the accidents listed belm1. 
A description of each accident invulviny a loss of ~5,UOu or '"ore 
is attached. 

I I 
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I :-3 

2. 

e. Submission of Type C Investigation Reports. 

(1) All occupational injuries and illnesses shall be investigated to 
deten,li ne corrective action appropriate to r:~i ni 1,1i ze or prec 1 ude 
shlilar injuries and illnesses. A report shall be made on 
Fon1 5484.3, Suppler:1entary Record of Occupational Injuries and 
Illnesses, Attachment 1, for occupational illnesses as defined by 
the Occupational Safety and Health Administration, and for lust 
work day cases and nonfatal cases without lost work days as 
defined in 29 CFR 1904. 

(2) All accidents involving Goverm:~ent-owned, -rented, or -leased 
vehicles (including Interagency Motor Pool vehicles) or pr-ivately 
owned vehicles Hhile operated on official business shall be 
investigated.and the number of such occurrences reported on 
Farra 5484.4, Tabulation of Property Dar;1age Experience, Attacn
ment 2. The investigation for each accident causing $250 or 
rnore damage and/or injury shall be recorded on SF-91A, Investi
gation Report of r~otor Vehicle Accident, Attachment 3, and copies 
submitted to the System Safety Development Center (SSDC), EG~G 
Idaho, Inc., on or before the 25th of the month following the 
end of the quarter in which the accident occurred. 

(3) All accidents resulting in Department of Energy or other iJrorerty 
damage or loss shall be investigated. Tne investigation far each 
loss exceeding $1000 shall be recorded on Form 5484.5, Report of 
Property Damage or Loss, Attachment 4, and copies submitted to 
the Syster;l Safety Development Center (SSDC), EG&G Idaho, Inc., 
on or before the 25th of the month following the end of the 
quarter in which the accident occurred. 

(4) All radiation exposures of individuals which in one calendar 
quarter exceed the following shall be reported by memo to the 
Operational and Environmental Safety Division: 

(a) 3 rem to whole body. 

(b) 5 rer':l to skin of whole body or thyroid. 

(c) 10 rem to forearms. 

(d) 25 rer:r to hands or feet. 

STANJARDS FOR INVESTIGATION. 

a. Appointing the Board. 

(1) A board of investigation shall consist of three to five nembers, 
one of whon is appointed as chainnan. 

Vertical line denotes change 
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(3) Pro ert Uar,Jat·e Vulnerabi 1 it of Ue artment of Ener< Projects. 
wll i e property daJ.la~e risks have been reduced to pro~'ort ions 
warranting little concern by rnanagerilent at rHost locations, it 
should be noted tl1at, under existin~ conditions, high property 
Jar:1aye loss and/or serious interruption of lJepartr1rent of Energy 
operations are considered as bein9 reasonably possible at the 
locutions given beloH: 

(a) Locations. Li~it to locations where losses of $l,OOO,UUO 
or serious interruption of ir;1portant operations liray 
reasona~ly be anticipated. If len~thy, surnr.rarize in this 
section and furnish details in an exhibit. 

(b) Rer.1arks. (Be brief.) 

(4) De artr.1ent Fire En·ineerint Risk A )raisul. The 
resf::onsibi ities of this o fice for Uepartr.1ent of Energy 
dtJi.Jraisals of fire tisks detailed in this Chapter \'ler~ disctlar9ed 
iJy conduct of the lJepartment of Energy fire protection engineer-
ing appraisals of the installations detailed in Exhi:Jit • 

• Tl1is exllibit also includes for each facility br'ief cor,1r.1e11ts-as 
to tl1e avera 11 status of fire protection, the est irnated replace
r,Jent va.l ue of Departr.lent of Ener~ f.Jroperty, the nur11ber of 
inspections iilade during 19 CY, and notations as to tl1eir relative 
ir.lt.Jortance to the l.Jepartrnent of Energy prograril. 

(5) r~ajor Fire Protection 1\ccor:~plis~u.rents Uuring 19 CY. Sut.1r,1arize 
the categories of fire protection in \'lhich raajor ir:1prove1iK~nts 
l1ave been r,Jade. For example, r:1ention should be r.1ade of autoi;Jatic 
~Jrotection systeras installed, increased inspection activities, 
or~anizational ir.lprover;,ent, cost reductions, and pror-:Jotional 
activities (e.g., National Fire Prevention Week, etc.). 

(G) Major Fire Protection UL>"ectives for Next Year. Hriefly 
summarize in this section areas in \vhic r;lajor expenditures of 
effort or funds are anticipated. 

(7) Observations, Conclusions, and Recom1.1endations. While no 
suggested forr.rat is yiven for the content of this section, in 
individual cases it may be af.)f.Jropriate to sug~est basic chan~es 
in Departr:~ent of Energy regulations or to point out especially 
ir.1portant risks (e.g., arson, sabotage, explosion, risk to the 
public, radiation hazards frofil fires, etc.). In ~eneral, uny 
items of interest to other field organizations should be 
included. The material in this section should very briefly 
surnr,larize conclusions resulting from 19 CY experience. 

, I 
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(b) The investigation report shall fully cover and ex~lain the 
technical elements of the causal sequences of the occur
rence and shall also describe the managernent systems which 
should have, or could have, prevented the occurrence, e.g., 
the hazard review system and the quality assurance program 
for safety, including the monitoring of actual operations. 

(c) The investigators• recommendations for corrective actions 
to prevent a similar occurrence shall not be contained in 
the report but shall be included in the cover memorandum 
that transmits the investigation report to the appointing 
official. 

(2) Outline of the Report. 

(a) Cover. The cover and title page shall state the subject and 
date of occurrence, the date of the report, and the security 
classification. The cover and title page shall not include 
distribution lists, internal organization nomenclature, name 
of organization participating or preparing the report, or 
other such infonnation. 

(b) Table of Contents. The table of contents shall identify the 
sections and subsections of the report, illustrations, charts, 
and appendixes with their report page number designated. 

(c) Scope of Investigation. This stater;Jent shall set forth the 
issues or objectives to be investigated and any s~ecial 
limitations or instructions to the board. 

(d) Summary. This ·section shall be Hritten in such a manner that 
the reader, who may be relatively unfamiliar with the subject 
matter, can obtain the essential facts, the findings, and the 
probable causes and contributing factors with a mini:nurn of 
effort and time. The summary shall not contain infor111ation 
that is not discussed elsewhere in the report. 

(e) Facts. This section of the report shall cover the major 
areas of investigation in a uniform manner and in a reason
able, logical sequence. Another good investigation board 
should be able to reproduce this section. 

Make this section factual. Do not include any conclusion 
in this section. 

2 Give the reader a good understanding of the accident. 

3 Stress the areas of the accident investigation bearing 
on the causal consideration. 



IV-10 DOE 5484.1 Chg 2 
8-13-81 

(2) 

(3) 

(4) 

(d) Field organizations should assure that any data errors on the 
Radioactive Effluent/Onsite Discharge Data Form are reported 
promptly to the Information Systems Branch, EG&G Idaho, Inc., 
using amended forms. 

Environmental Monitorinf Reports covering the previous calendar year 
shall be prepared annua ly and distributed by May 1 to the Operational 
and Environmental Safety Division (10 copies), appropriate program 
offices, the Department of Energy Technical Information Center, and 
to other agencies and organizations, as appropriate. Attachment 5 
of this Order provides the suggested format for this report. 

Environmental Summaries for the previous calendar year shall be 
submitted annual.ly to the Operational and Envi rorwnental Safety 
Division (10 copies) by May 1 for all sites which are exempted from 
(2) above, in accordance with the provisions of Chapter III of this 
Order. Attachment 6 of this Order provides the suggested format for 
this report. 

Environmental Reports to Regulatory Agencies shall be submitted in 
accordance with schedules established by the applicable permits or 
regulations. 

Vertical line cenotes change. 

I I 
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II-7 

The Analysis. 

1 This section of the report is intended to present an analysis of the factual material contained in the investigation. Its purpose is to show the reader the interpretation of the facts, conditions, circumstances and inferences which support the findings, probable causes, and judgments of needs. This section s~ould include a discussion of the causal sequences, and due consideration should be given to charting the relationship of events and causal factors. Speculated events, facts in controversy, denial of allegations, and what could not be detennined should also be discussed in the analysis section. 
2 Do not put additional facts in this section. This section is for analysis of the facts. 
3. Make the analysis lead up to the findings, probable - causes, and judgments of needs. The qualified reader should be able to anticipate the causal factors from the analysis. 

4 Make the analysis "accident prevention-worthy'' not blameworthy. 

(g) Conclusion. 

1 Findings. This subsection consists of the significant facts and the analytical conclusions of the investigators. 
a Organize findings sequentially, preferably in chronological order, or in logical sets of sequences, e.g., hardware, procedures, people, organization. 
b Make analytical conclusions which can be understood on the basis of the facts and the subsequent analysis. 
c Keep findings to a minimum number. They are a recap of the significant facts and the analytical highlights, not the entire sequence of events. 
d Keep findings as short as possible and, to the extent possible, put only one highlight in each finding. 

2 Probable causes. The statement of probable causes shall consist of a series of relatively simple statements which summarize the causes and contributing factors, including any systemic factors. 
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All post-occurrence cleanup expenses, e.g., cleanup of radio
active contamination resulting from accidents, explosions, fires, 
or other occurrences. 

b. Exclude. 

(1) Expenses directly resulting solely from loss of the use or 
occupancy of facilities affected by the occurrence. 

(2) All post-occurrence expenses paid for by non-Department of Energy 
sources, e.g., expenses covered by private insurance. 

c. Miscellaneous Guidelines. 

(1) Credit should be allowed for the estimated salvaged value of items 
recovered. 

(2) Tile damaye and loss "of privately-owned property is not reportable, 
unde~ the requirements of this appendix, except to the extent that 
the Depart1:-~ent of Energy is liable for damage and loss consequences 
resulting from the occurrence. 

(3) 8urnout of electric motors and other electrical equipment through 
overheating from electrical causes will be considered a 11fire loss" 
only if self-sustained co1nbustion exists after pO\'Jer is shut off. 

(4) Expenses due to normal wear are not considered as reportable loss 
providing that all of the loss is reasonably foreseeable and pre
accepted. However, unanticipated loss accompanying such occur
rences is re~ortable. For example, the cost for repairing or 
replacing a tank, which developed a leak due to corrosion, may not 
be an accidental loss; but the cost for recovery and/or replace
ment of released material, including accor,1panying costs for 
product recovery, or replacement and costs for cleanup and decon
tamination, should be considered as an accidental loss. 
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(3) Recommendations. The natural followup to the judgments of needs 
is the recommendations. Each board shall arrive at recommenda
tions intended to prevent similar occurrences. The utmost care 
should be exerted in forming the recommendations so that all are 
clear-cut, feasible, logical, and applicable in the field for 
which they are intended. These recom,,lendations shall be trans
mitted to the appointing official in the cover 111emorandum for the 
investigation report. The purpose in separating the reCOilllllt:nda
tions from the body of the report is to reflect the actual itnf.Jle
mentation process. The head of the field organization, the 
Operational and Environmental Safety Division, the Secretary, and 
finally Congress rnay add to or 1nodify recomr11endations. In 
practice, higher authorities have often added or strengthened 
rec01rvnendations. They have seldom, if ever, deleted recomtnenda
tions. Rec~mnendations concerning major policies or large funding 
requir~nents are properly reserved for the Secretary or the 
Congress. 

3. CORRECTIVE ACTIONS. 

a. Immediate Corrective Actions. These are the inll•lediate measures taken 
by the Department of Energy or Depart,nent of Energy cant ractors that 
are necessary to prevent a second occurrence. They are needed since 
the long range corrective actions resulting frwn the investigation are 
usually not transmitted for implementation until 6-8 weeks after the 
date of the occurrence. 

b. Recommendations of the Board. Headquarters and field investigation 
boards shall fonnulate appropriate rec~mnendations for corrective 
actions to prevent the recurrence of a similar type of event and to 
correct any systemic problems that contributed to the occurrence. 
These recommendations shall be transmitted to the appointing official 
in the cover memorandum. 

c. Corrective Actions from the Appointing Official. The recotnmendations 
of the board are reviewed by the appointing official. Any additional 
corrective actions that the official considers appropriate for the 
operation involved and for other Department of Energy operations '>Jith 
a similar accident potential shall be included in the me~orandum 
transmitting the investigation report to the Director, Operational 
and Environ~ental Safety Division. 

d. Corrective Actions from Headguarters. The recommendations of the 
board and the corrective actions of the appointing official are 
reviewed by Headquarters. If necessary, major policy issues will 
be discussed with the Secretary. Any additional corrective actions 
suggested by Headquarters shall be included in the tnemurandutn tu the 
appointing official wt1ich accepts the investigation report. Copies 
of the investigation report and a memorandum with appropriate 
corrective actions shall also be transmitted for consideration to 
all Department of Energy field organizations whose contractors 
conduct operations with a similar potential. 
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20. Days away from work· 0 Enter the num .. r of workdays (con-=utive or not) on wluch the employee would have worked 
but could not t.cau&e of occupatiol\ll Uljury or lllneu. The number of lost workdays should nor include the day of 1njury or onset 
of illneu or any days on which the employee would not have worked enn if he had been 1ble to wort. NOTE. For employees not 
lllvina a r~~ularty scheduled sltil"t, 1.e., certain :n.ck drivers, constru~tion workers, farm labor, casual Ltbc"r. part-time employees, 
etc., it may .. necu .. ry to estimate the numt.r of loll workdayl. Estimate. of da)·saway from work shoU .. based on puor work 
history of the employee AND days worked by employees, not ill or injure<!. workina Ul the department and/or occupation of the ,u 
or 1njurtd employee. 

21. Days of ratricted ""'rt actiYiry: Enter the ra~mber of •orkdays (con-=utiYe or not) nn which bec•use &t inJury or 
illness: I) the employee was UJilned to another job on 1 temporary basil, or 2) the employee worked at • pennanent Job Ius than 
full llmt, or 3) the employee worked at a permanently UJiined job but could not perform ill/ duues normally connected with 11. Th: 
num .. r of days of restricted work activity lhould not Include the day of injury or onset of illnea or any days on wh1ch the 
employee would ~ot have worked even if he had been able to wort. 

CORRECilVE .ACTION 

22 Whit actually has been done to comet oonditions caulin& the injury or illne•~-------------------

23 What remains to .. done to c:or.-.ct such conclitions and •hy!=-------------------------

24. Com menu on adequacy or correctlre action taken, or plunecl, inclucbJII procress on pencJinc actions: __________ _ 

lS.S;,nature of ............ OffiCill:_,..v.:...-;M':'c~C.::.;a::..:m;;o!Y'-rlr=:-----------D•te: 7/6/79 
TitJe.;·_ ....:S:;~iof""e.,.t"""-:'-iA.O.urdi"'-ltiiior"'r,.. .... ;;;;::;;;;;;;;;;~----=---

~ 

GUIDELINES CONCERNING THE 
SUPPLEMENTARY RECORD OF 

OCCUPATIONAL INJURIES 
AND ILLNESSES 

To supplement the Loa of Occupational Injuries and IUnesses (OSHA No. 100), each .,tablishment must retain a record of each recor
dable occupauonal inJury or illneu. Work.mm's compensation, uuurance, or other reporu are Ketpt&ble u records if they contain all facts 
listed below or are supplemented to do so. If no suitablt report is made for other purposes, this form may be used or the nec.,sary facts can 
be li5ted on a separate plain sheet of paper. These r«ords must also .. availablt in the establishment wuhout delay and 11 reasonable limes 
for examination by represent&lives or the Depanmtnt or Labor and the Dtpanment or Health, Educ&lion and Welfare. Tilt r«ords muSI be 
mamtained for a period of not less than five ,.... followina the end of the calendar year to which they relate. 

Such records must contain at leal! the followina facts: 

I) About the employet-name, mail addreu, and location if cli(ferent from mailaddrea. 

2) About the injured or ill employee-IWJie, oocial •curiry num .. r, home addreu, .,., •x, occupatiOn, and department. 
3) About the acxidcnt or exposure to occupational iUness-pl.tce of acxident or expoaare, whether it was on employer'• prem '"''· 

whit the employee was doin& when inJured, and how the accident occurreJ. 

4) About the occupauol\ll injury or Wneu-cleocription of the injury or Uln .... includina part of body affected, n.om< ul the obje.:t 
or substance which clirectly mjured the employee; and date of UIJUry or diagnosu of lllnoss. 

5) Other-name and address of physician; if hospitalized, name and address of hospital; date of report: name and position of penon 
preparina the report; and cue numt.r correspondina to the los-

For lost a-orkday cases: 

6) About lost •orkdays-the ra~mm of days away from work and/or the num .. r of days of restncted work actrvlly. 
7) About cau11tive factors-a statement of what bas been done and what remains to be done to correct ciJndmons c;usma: theo 

acctdent: Jicned comments by a reviewina offiCial on the adequacy of the correetiot acuons. 
Note: I fan occurrence r.,ulu in recordablt injury or illneu u well u property damaae ofSI,tlOOor mort, DOE F $414.5 must be com pitted 
also and submined as required. If property damqe results without injury. rhen only tht DOE F 5414.5 should .. submitted. If a motor vehi· 
cle accident results tn recordable injury, DOE F 5414.3 must be completed in addmon to any requited motor vehicle accidtnl report forr,.., 

I I 
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CHAPTER III 

I I I -1 

EFFLUENT AND ENVIRONMENTAL MONITORING PROGRAM REQUIREMENTS 

1. MONITORING NEW SITES, PROCESSES, AND FACILITIES. An environmental survey 
shall be conducted prior to actual start up of a new site, facility, 
or process which has the potential for adverse environmental impact, or 
which will process, release, or dispose of pollutants. The preoperational 
survey should begin about 2 years, but not less than 1 year before start up 
to cover seasonal changes adequately. The survey shall establish background 
levels of radioactive and toxic pollutants; characterize pertinent environ
mental and ecological parameters; and identify potential pathways for human 
exposure or environmental impact as a basis for determining the nature and 
extent of the subsequent routine operational effluent and environmental 
monitoring program. 

2. MONITORING EXIStiNG SITES. An environmental radioactivity monitoring 
program shall be maintained at existing sites and, as determined on a 
case-by-case basis by the Director, Operational and Environmental Safety 
Division, at certain former sites to determine: 

a. Whether containment and control of releases of radioactivity from site 
operations are functioning as planned. 

b. Whether and to what extent environmental levels of radioactivity and 
other pollutants, as appropriate, released from Department of Energy 
sites comply with applicable standards. 

c. The overall impact of Department of Energy operations on the 
environment. 

3. QUALITY ASSURANCE. Quality assurance with respect to sampling and 
analytical procedures, data processing, and reporting shall be an integral 
part of the program. Judgment regarding the extent of environmental 
monitoring must be exercised by the Department of Energy field organi
zations and contractor management based on hazard potential, quantities 
and concentrations of materials released, specific local public interest 
or concern, and extent and type of utilization of affected offsite air, 
land, and water. Environmental monitoring for nonradioactive pollutants 
is necessary if it is not possible to determine compliance with Federal, 
state, or local environmental quality standards on the basis of effluent 
monitoring data. Before a new facility becomes operational at an exist
ing site, the environmental monitoring program should be modified to 
establish background information with respect to those radionuclides or 
other pollutants likely to be released and those environmental parameters 
likely to be affected by operation of that facility. 
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INSTliUCTIONS FOR COMPLETION OF DOE F WIU 

APP..,ICA""!ON-Tt<l!$ 'O'"" tS to Dt COfti'\DIItiCI II rtoutred for 111 

bot o'''c•' I'"ICI co,uacto• o, .. ,,l:lt•OI"'t' ~"lh The .. ,. orow•OtG 

IP'III! .. for tf\e Mr.\t fiOOrttnt Ul"'lt(i) IS ltfttlr'llttiS 01'1 1101 "A" ot 

tftl torm. All GaUl 11 C~o~mutlttvl t•f:tOt COh.tmn 1 (f:wrrtnt rtetorttnl 

Mrtod onty). 

p£~tNtTIONS 

... ,., Vlft ......... ny c.r, tr~. aa,y,, or motorcyC.II hcenMd fOr 

ower·t"•'OICI uM. 
OMurreftc.-en~ ....... ttOI"' frOI"f'' tM ... nned or ••Netta 
~Nw•or or courM ot tve"tl '" COI'IMCt•on wtt"' any DOE or 
DO£ contrec:tor oDertt•on lt tM ctewllttOn t\al u.tth, ftillltn, or 

env•ro!'lmentat ••.-•f•wnc:e. 

HCTION I 

•• ,.,,,, L.llt all occurrence• '" wtuctt one of tht conveya"''' 
ot DIKIS ot IOt.uorMnt ltltiCS tn cat"Ortft 1 throuv"' Q '' betn; 
o..,ateo O" otftCtll DOE F ... r11 Go...-nment ttu••ness. and 

wt'llicn r.sult11n cteeth, recoroaDte '"'""'l'· or oroMNV llama" ct 
twwo "'""nareo fltt" 00ii8t'1 fl2$01 or moN, r ... rdleu of wno w11 
1n 1urtc (tf anyone) or wftlt J)rooerty ••• CUma .. a. Occurr•ncf!'' 
wft•cr.. ar• ot 1 transoortlt•on or mob•le eau•J)rn•"' nature ta .. : 
do rtot frt one ot tM cateto"n listed '" tn•s .. ct•o~"~ sno~o~1o De 

tti'IICI unoer tM "'nKeHin~u' c.at..,ory ot Sect•on II. 

c ......... , 
1. COMIIC:tor-ooerateCI motor wlfttCI"--tnCiuCI• Ill FecMrll 

GO'IIII'"t'f'IO"t·o'*nao. , .... a. or rent•a weh•CIII, or 
Pftvltety-owntel 'leftttles wtuch are ooerlttel Itt)' I DOE 
contractor emo1oyM 

D. Alrcraft-muns any llf·Dorne craft, wttttM• powereo, 

towea, or frM-fly•nt. '*"''" '' be• "I OMrat.a Dy 1 OOE or 
DOE contractor erPIOioYH. Trus tnC'uoes or•watety-o...,nea 
11 _.,1 11 Feaer11 Qowernmont-ownea, ..... a. or rentta 

c. Mlrtr'le-means any wlttr·Ciorne craft, motortltO. 
non-moton110, steam. 1111, towect, etc.., wn•ch u OMratta 
l:ly I 00£ o• 00[ contractor II"''''DIOyH. TP't•l lntl~o~OII 

Drtwately-ownea 11 well 11 Feaeral Government-ownea, 
IUIICI. or rernea mar.ne craft. 

a. Aatlroaa-mea•u any ~o~ntt of tau•omtnt (or comD,nat•on~) 
list eo 011ow. wntch '' o"ratea DY a DOE or OOE 
COt'\tractor emotoyee· 
(l) L.ocomot•~f Mlf-OtOMIIIC unit Of eQI.ItDI'nll'tl Cllltf'\IG 

s.ott•v tor mo~•no otner ea~o~•oment 
12) Lttnt IOtomot~tte Mlf·OroDeiiiO ~o~n1t Of eau•D'"ent 

UftC.OUDIId to ll't\1 Other IQ'-!IPf'ftent. 
(l) Motor c.r ... lf·oroe»eneo ~o~n1t Of tQ~o.nomtl'\t Clllttnea 

to c.arry ht•t"'' or Nllert .. rl !rtot 1 tocornot•we). 
t•) Car. •••molt~ tnctuOt htttnt. Nt .. nter, "'"'"9 

eou•oment, uooose. cttemtc.at, eonaoti, m•n•ne. 
ATMX, cOuPler. 

For Cl1190rtft 1. f, 1ne1 e. MIOW~~~, lilt only tttoM occurrertce~ ,, 
_.,.,ctl U•e rnotor weh•Cte or Dtetl ot ICiu•Dment w11 De•rtg 
ooeretta ov 1 OOE Feoeral Gowtrnl'ftlnt emotoyH. 

Gowernmet'\t ~otor Vlf'ltCie-tnc•uats any Feaer•· 
OO•IIrnmtl'\t-o...,nea. IUMCI. or rtnteo motor .,..,,CII. 

f. P,,vate Motor ventclt--1nCiuCMs any Drt~ately·o•nea motor 
Wlt'lltle. 

t. Mater~lh toU.ndl'"' Eou•oment-means oDtrattonl ot lift'"' 
tna ftandhnt aurtnt consH~o~ct•on, '*lrthous•nt. storaoe, 
OOCk IOICitnt, 1n0 OOCk Ur'IIOIOtnt ~olltnt Crll'\el, ltOWefiO 
tnelustrtll trutkt, ana W'lra weruclet. 

Celu"'"' 
(I) NumOer of Convtyll'tCe5-lntluCifl 111 con.-yanCII ownect. 

lutea, or .-entta Oy DOE aur•nt tne rtDOrtnt oe-r•oO and 111 
,..-,watety-ownea conveyance' uMCI tor Offtctat 00£ Feaerat 
Gowernnwnt ous•rtftl Ou''"' the current ''DOrttn; OlrtOCI 
~or rltlrOaCit. cour'lt uc"' MNf"•t~ or tar ll 1 Stn9te 
conveyance. 

(2)Numeer of Occurrences w•th ln,ury-lnCiuOe 111 
occurrences wft•cl'l ret~Jit tl't Clllttl or recorOIDit •rtJur-,.. 

(l) Total Numoer oi Occ~o~,.enc.e•-tnct~o~Cit all occurrences 
wtucn 'llult ,, oeath, recoraaote •n,ury, or orooerty 
Umege Of two h~o~nctrecl ftftv 112S0; or more tColumn 3 
rncluctes column 2 Dlloll tne oroperty aamaee occunences 
wtucn cttd not 1nwotwe CMatt'l or recoraatue •nJury,) 

t•) M•lll of Trawet-Aecora the numtter Of ""'" trawoflta 01'1 
OfftCtAI DOE Feoeral Gowerl'lmtrtt Dus•neu. for rltlroacts. 
COUI'It Ol'lly tl'lt mrlts travelled by the oower un t. 

(5) l-4ours Ooerated-Aecoro the l'lumtler of ftours ooeratta on 
offtt111 DOE Feoera• Gov.'""""' Oult"eu. If atrcraft or 
mar.ne un1h an towed or otnerw•M mowed o-,. 1 oowe• 

urttt, count only tf'le ftour1 of ooerat '0"' of t"• oowe• un•t 
(6) Rite-,.,. rate tor moto, wth1c.tts ana ra11ro1CIS eaua•s the 

total numDer of occurrences tcotum,.. l) rnutt1DIIIC1 oy 

Vertical line denotes change. 

i ,ooo.ooe and a, .... oeo Dv ""''•' ot trawe' tcol-.."""~1" 4J Tnt: 

rate for a•rc•a•~ 11'10 mar.ne eau11s tl'le tota '"'u~be· o• 
o:curri!"!Ces {CO'U''I"'.,, )) I"''Uit!OieC Dy l.OOC a"'CI O•wtOeo CJ 

houu ooerttto (c.Otu..,~" ~) 
{7)Gowtrrtmen1 EU,rf\ltiO L..OU-If OOE DU'I It o• 01•~ uf 

ttte cott o• ttle oc;currence as of the en a o' '"' reoo•• ·"~r. 
""00 . .-..,rctteu of wrto ,..,.,. M rnoons,Dte, •tt.oro '" 
CIOIIIn tne est•matea Feoera! Gowerl'lment tou oorne oy 
DOE '" totu,n 7. 

(11 Rtlrt\DurM(I ana Otf'ler EsttmlttC L..ou-1~ Dy tf'le enc ot 
the report'"' oer•oa anotl'ler Dirty '''""D"'''e~ OOl o• 
MIU an amount of the lot~ tor an occuHen:e. ·~o·a ,,.., 
eouan tf'll emoul'tt retmDurMCI or borne Dy 1uc., oan •es ,, 
cot~o~mn I 

(t) TOtll EltlrY\IfiCI LOII-TM sum of totumnl 7 ana & '' 

recoroea '" colun"'n 9 
(10)Totll Cost oer 1.000 Mtlts-Mutt,Oly tnf IOD•oD••I1E: 

motor .. f'ltCie tOtltelttmattC IOU (COIU""'"' 9) by! ,UQC ano 
Clnnae by "'llte1 of tr•wet (Cotum, •) Re~oro tt'le re~'-~~~ •n 

COlumn JC. 

SECTtO!\,j 11 
Gtfttral Aecora 111 orooerty ttl mate occ.urrencf!'s o • S 1 0 00 ur 
more not recoroeo 1n !tect,on 1 toovt lnCiuCt CJCcu••t·I~L·~ 

Wf\tttl retult '"' aamaee to OOE Feaer•! Gow~·,~t"'t oro'Pv1y 
o• tnwotwe 00£ F.oerat Government or OOl conttiC 1o• 

ooerat•o"'· 

c ..... , ... 
t\ Etectr.c.at-..,ooert)' Olr'l'\1~ retult•nv from etc:!nc.a• fiult 

or fltlure 
Ft,._.,Ooerty damaee resun•nt tro"" f"e Eact-Dl tr~a: t,_.. 
"'Dtor wel'ltCII acc•Cienu wntcf'l retutt 1n ftrt, tne •o~) "'CJ ... tO 
1M ltstea •n Sect,on t ratner tnan $1Ct10n 11. ""o""cwe•. ,f .1 

ftrt aamaeet. 1 motor wenrcte ana •t ''no! tl'le resvt~ o• tt'lil 

wef'ltCit De•"'l •nwolwea •" •n acc•aent, tt'\e"' tnt tou ll"'outo 
1M lilt eO 1n SI'Ct •on II. 

J. ...CP\an•cat-PrQDtf"t~ oama .. rt~ulttnt from mecnan.cat 
f1•11.1re or Clf"elkd0'*"· not tnCIUCI"''~i nO~"I"t'\11 wea• unltH ~I'll 

fttl,,ae o~ 1 W0f"l"' comoont""~ .nc'"'rs oe,.,age of S 1 C OC or 
mo,. on otl'ler c.omoont"B However, ,f we1· •csu·" n; 
fro,.. liCk Of ma1ntenance or 1mprooer ma.ntena-:t' cause~ 
1 IOlS of Sl OOG or more. tne,.. '"'' occurtence ~.,:t..,to Ol 
recoroea as 1 mechart•tll fa•lure of ttle ""'orn comoo"t>'"'1 
Aao,at•on/Nucttlr-lncluCit lOUts ho..,.. conum·nit•on 

(!Ilk$, '"'"'· re•tlliSI. uno11nnea cr't•CI1•ty, nuclti' 
rueter (mettaow". eacurs•on, mater••• lOtH or 1111-., '"e). 
1n0 other relitea occurrence~. 

E•plotron-~rooertv Ot"'•Vf' sufftr.e es 1 tOnMQutnce o' 
.. ptos+o"' CtncluO•na env 10.,... fro,... contlf"''lnlt'O"' sore•o 

Dv me ••o•os'o"l 
m. Netural Ce~o~MS-Prol)erty c:ll"'191 ~HtrtCIIII c:onMQuence 

of wtnCI. re•n. fiOoC. weves I•V"tn•I"'O Hrti'\Qulllt> etc 
M'scetlel"'eoua-lncludt 111 prooertv d•m•~ occurrenc:es 
whtch er• recoraebte but dtCI not ftt one o'f tl'le t8tegor•es 
•~ tn Sect tons 1 or II 

Ceh"""' 
111 )Numeer of Occurrenct~-Aecora tne nurTIOer of 

occurrence, lor uctt of tnt c.at•e;ones .,.n 
(12 )Go..-errtmertt Ett•mateCI L..on-lf OOE btar5 at: or 01" o 1 

the cost Of tl'l• oec~o~nence as Of tne end of tnf' repor:,...,g 

..,.oa. reprateu of wtto "''Y IH re.onn~~c•e. reco•a •n 
CIOIIarl ttte tltt"'atea Feaerat Gowoernment lou borne cy 

OOE '" colum" J 2. 
(13) Re""'Durwa ana Otn•r E1t1matea Lou-If by the f!'no o' 

th• reoorttn(l DertoO 1not"'' Darty '••mOuru·~ DOE" ur 
Mars It'\ amourtt of the lots tor 1n occurr•nce. recora 10 
Oollars • .,, amount re•mO~o~rMCS or oorne by tuch part•e~ •o 
COlumn l 3 

( 1 4) Total Est "'"I tiC Lo"-The tum of column~ l 2 ana 1 3 I) 
recoraeo •n column 14 

ITEM 1 ~ -lnctuae only tort Clltms 191•nst 00[ re\utt,nc, ~<o,... ,., 
~nat occurre"'ce otn•r tP\an 1 oreacr: o• c.on1•ac~ •or wr~.c,.. 
tf'lf Feaera! Tort Cla•.,s Act 1110w1 recover.,. Recoro , ... 1tt-,.... 1 ~ t.,t 

total dollar amount P••CI by DOE trom tP\e st•rt ot tne Cl•enaar vear 
thro•Jth tf'le eno of tnts reoort•n; oer•OCS. 

ITEM 16 -Tf\e total amount Of Go ... ernment orooertv ClirT119f ·~ tne 
~~ entrtes '" cotu,.,ns 1 ana 1 "'; 

ITEM 1 "'-Tne most recent est•mate- of DOE Feaeril Go"'~'"'""'e'"'t 

~ w••u•t•O~"~ IOateo on DOE 548• 1• should oe- reco•dt!'c , ... 
tte,... 11 
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whether or not such effluents are in compliance wi:h applicable 
effluent, emission, or environmental standards; or (b) if used to calculate offsite impacts. With regard to effluent rnonitorin~ ddta 
for radioactivity, the total number of curies in airborne and 
liquid effluents released to the offsite environ~ent, and the 
nuclides of particular local inter~st, shall be included in the 
portions of the report dealing with air and water r11onitoring, 
res~ectively. In i~stances where 1iquid effluents released to 
different receiving streams results in separate routes of potential 
environmental exposure, the radioactivity discharged to each 
receiviny stream should be identified. 

(4) Detailed effluent data, such as that sub~1tted annually on 
Form DOE F 5H2l.l, should not be included in the Environmental 
Monitoring ~eport. Onsite discharge data should also be 
excluded from this report. 

c. Environmental Summary. An e:wironmentdl summary shall be prepared 
annually for all sites exempted from pre~aring an lnvironmental 
~onitoring Report. 

( 1) To summarize and interpret the l eve 1 s of radioactive and non
radioactive pollutants in tl1e environs of ue;Jart111ent of Energy 
sites resulting from facility operations in relation to 
applicable standards. 

(2) To be less detailed and of lesser magnitude than the environ
mental monitoring report. It should be inclusive enough ~o 
determi11e the environmental impact of facility operations. 
The sumnary shall include t!1e follo~·~iny topics: 

(a) Facility ~escription. 

Location. 

2 Work performed. 

3 Envirom;,ental setting. 

(b) Pollutants Released in Effluents. 

Air. 

2 Liquid (including those released to sanitary sewers). 

(c) Comparison of Effluents with Respect to Applicable 
Standards. 
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(2) Format. 

(a) The Environmental r~onitoring Report shall include for each 
sampling station the nurilber of samples taken ~lith an indication 
of the central tendency and spread of the data. Where appro
priate, this should include concentration (C) maximum and C 
minimum, the mean concentration per report period (C mean) and 
two standard deviations, and the percent of the relevant 
effluent or environmental quality standard for each parameter. 
The relevant standard also should be shown and the source 
referenced. The minimum aetection levels should be indicated. 
Data below the minimum detection level may be expressed as 
being less tt1an (<) the minimum detection value. t3ackground 
levels should be subtracted from the sampling results 
included in the report. 

(b) In computing averages, the preferred method is the method 
outlined in ERDA-77-24, 11A Guide for Environmental Radio
logic.al Surveillance at Et{lM Installations ... However, as an 
alternate method, it is acc.eptable that sample results belov1 
the detection level be assigned the detection level value, 
and the average expressed as less than (<) the computed 
value. In either case, the methods used to calculate these 
numbers should be outlined in the report. 

(c) The prescribed format for a typical Environmental Monitoring 
Report is indicated in Attachment 5 of this Order. The 
prescribed format for a typi ca 1 En vi ronlflenta 1 Sumlila ry is 
indicated in Attachrnent 6 of this Order. 

(d) Assessment and Reporting of Potential Dose to the Public. 
The environmental monitoring report shall contain an assess
ment of the potential radiation exposure to the public which 
could have resulted from site operations during the calendar 
year. The assessment should be as accurate and realistic 
as is practical and shall incorporate the dose reference 
points in 2 below. As the potential exposure to an individual 
or populatTon group increases with respect to the relevant 
Order DOE 5480.1, Chapter XI, dose standards, the dose assess
r,Jent should be increasingly more detailed. 

Basic approach and methodology. Average or typical 
effluent and environmental data and exposure conditions 
(after subtracting background contributions) shall be 
used in making the assessment rather than atypical data 
and assumptions which exaggerate the estimates. Gen
erally the most accurate dose estimates can be calcu
lated using actual measurements of radioactivity in the 
pathways of exposure as close to r;1an as possible, e.g., 
measurements in drinking water after treatment rather 
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5. EFFLUENT MONITORING. Monitoring shall be conducted for pollutants as 
fo 11 0\'IS: 

a. Effluent Monitoring. Effluents shall be monitored: 

(1) To determine compliance with the requirements of Order DOE 
5480.1, Chapters I, XI, and XII. 

(2) To evaluate the effectiveness of effluent treatment and control. 

(3) For radioactivity inventory purposes. 

(4) To determine compliance with all Department of Energy, Environmental 
Protection Agency, state agencies, etc., imposed effluent limits 
and other environmental commitments, e.g., those published in 
environmental impact statements, or other official documents. 

b. Onsite Discharge Monitoring. Radioactivity released to onsite waste 
treatment or disposal systems shall be monitored to assess the efficacy 
of treatment and control, and to provide a quantitative and qualitative 
annual summary of the radioactivity released onsite. 

c. Monitoring Guidelines. 

(1) General. 

(a) As a general rule, monitoring should be conducted in d 

manner that provides accurate measurements of the quantity 
and concentration of liquid and airborne pollutants in 
effluents as a basis for: 

Detennining compliance with applicable discharge and 
effluent control limits, including self-imposed 
administrative limits designed to assure coc1pliance 
with in-plant operating limits, effluent standards or 
guides, and with environmental standards or guides. 

2 Evaluating the adequacy and effectiveness of contain
ment and waste treatment and control as well as of 
efforts toward achieving levels of radioactivity which 
are as low as reasonably achievable considering 
technical and economical constrdints. 

3 Compiling an annual inventory of the radioactivity 
released in effluents and onsite discharges. 
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• CAU$1! 

I. CAUII AND COHYIO&. 

Attachment 4 

Page 2 

Metal being melted and liner materials were incompatible, and at elevated temperature 
the liner quickly deteriorated. 

It fACTOIIS C~ TO UTfHT Oil LOU 

1. Lack of liner deterioration monitoring. 
' 2. Contamination of material being processed. 

c. ;.\'fNTlVE AC'n()N IAUH 01 COHTtMPlATtD 10 MINIIIIIIZI .... Oil SIMILAII LOSSES 

See Accident Investigation Report KY-4-F. 

t. STOIY AHO IECOMMB«)A110NS 

The "C" shift emergency squad responded to fire alarm box 347 at 1911 hours. There 
were many small fires inside the building and a grass fire to the east of the 
building. Six 15-pound co2 and one 150-pound co2 extinguishers were used to extinguish 
the fires. All support systems for the furnace were tagged out and the furnace was 
left to cool by itself. The all clear was given at 1952 hours and the extinguishers 
were replaced. 

10 WHAT NfW WOB NACTICI, GUIDI. Coot 01 STAHDAID, fTC.,. SUGGfS1ID TO HaP OTHRS A YOlO S11111Lto1 LOSIIS? 

L. S. Dauer Fire Protection Engineer 7/25/80 
... Miff .... , 

I I 
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2 When the relative concentrations of specific radio
nuclides are so well known by other means that gross 
radioactivity measurements are truly indicative of 
the activity being released; or 

3 When the activity of waste streams is so low as to 
preclude specific nuclide measurements. 

d. Monitoring Data Recordkeeping. Radioactive effluents and onsite 
discharge monitoring and reporting shall be adequate to provide an 
annual average concentration and an annual summary of the quantities 
of radioactivity released. The summary should be complete to the 
extent that all significant releases are reported. It is necessary, 
therefore, that the annual average flow and the specific concentration 
in each waste stream be known. For the purpose of determining com
pliance with standards, the data should be collected and recorded in 
the units in which relevant standards are expressed. The onsite 
discharge anG effluent data reports will be used to compile a Depart
ment of Energy-wide summary of radioactivity which has been released 
onsite and to the offsite environment from its facilities. 
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5. Monitoring Data Collection, Analysis, and Evaluation. 
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a. Include a brief description of the type and frequency 
of sampling, methods of analysis, and accompanying 
tables and graphs which clearly and accurate,ly present 
the monitoring results. Quality assurance programs 
should also be discussed for sampling and analysis. 
A map showing the location of monitoring stations and 
sampling points also shall be included. 

b. As a general rule, data should only be presented for 
radioactivity and pollutants in media for which there 
are applicable 'standards or other meaningful bases for 
interpreting the results (e.g., background levels, 
upstream versus downstream concentration). Inter-
pretations shall be made, as appropriate, of how the 
environmental levels resulting from site operations 
compare to relevant parameters such as background, 
natural radioactivity, and applicable effluent and/or 
environmental quality standards. 

6. References. List and explain, as appropriate, the effluent, 
air and water quality, and other standards or documents 
cited in the body of the report. 

7. Distribution. A standard distribution list which includes 
all persons and/or organizations to whom the enviro~~enta1 
monitoring report is re£ularly distributed should be included 
as an integral part of the report. 

I I 
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CHAPTER IV 

ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION REPORTS 

1. GENERAL. 

a. Requirements for reports resulting from,Type A and B investigations are 
provided in Chapter II to this Order. 

b. Approval of the Operational and Environmental Safety Oivision is 
necessary prior to substitution of contractor forms for those required 
in this Chapter. 

c. Department of Labor, Occupational Safety and Health Administration (OSHA) 
rules and definitions shall govern the recording and measuring of work 
injury experience. Chapter V of this Order shall govern the deter
mination of gepartment of Energy property valuation for property damage 
experience. 11Arneri can Nation a 1 Standards Institute Method of Recording 
and Measuring Motor Vehicle Fleet Accident Experience, .. Dl5.1 (latest 
edition) shall govern the recording and measuring of motor vehicle 
accident experience. Revision of annual reports for each of the 
2 calendar years immediately preceding shall be transmitted to the 
System Safety Development Center (SSDC), EG&G Idaho, Inc., before 
February 28 of each year. Doubtful cases of occupational injury or 
illness classification shall be forwarded to the Operational and 
Environmental Safety Division for final determination. 

2. TYPE C INVESTIGATION REPORTS. 

a. A quarterly report of Radiation Exposures defined in paragraph e(4) 
of Chapter II of this Order, which occurred during the calendar quarter 
shall be prepared by field organizations and submitted to the Syste1.1 
Safety Development Center (SSUC), EG&G Idaho, Inc., on or before the 
25th of the month following the end of the quarter in which the 
exposure occurred; negative reports are not required. The report 
shall include the following infor111ation: 

(1) A brief description of how the exposure occurred. 

(2) Personal information: 

(a) Name. 

(b) Date of birth. 

(c) Place of birth. 

(d) Sex. 

(e) Social security number. 
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11. Pri VdCY Act, fJL 93-S7~. 

i. Frt!eduLI of Infl>rrnation iH;t, PL 9U-;.!3. 
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J• A Guide for lnviron11ental Kadioloyicol Suneillctnce at Ener\:J...V kesearcl1 
and Uevelop1;1ent AdJ.iinistration Installations, EKUA-77-24, f>tarcll 1977. 

k. Efflue11t lnfon.lutiun SysteJ•l (EIS) and llnsite Uiscliar~e Infon.1ation Systeu 
(UlJIS) User's 1·1anual, October 1J77. 

1. Qua 1 ity Criteria for Water, 197G, En vi ront.ienta 1 Protection Auency. 

1.1. uuidance for Air Quality Hunitorin~ Net\lork iJesign and lnstrut,letlt 
Sitins, January 1974, Envircnt.lental Protection A~ency. 

n. Ambient l'loni tori ny Gui Je 1 i nes fur Prevention of Si ~nifi cant Ueteri oration 
(PSD), Md.Y 1970, lnviron:.Jentctl Protection f,~ency. 

o. Guide to Satil~Jlins AirlJorne Rctdiactive i'laterials in Nuclear Facilities, 
Ar;Jerican fiational Standards Institute, N13.l. 

p. Standard t~etllods for the Exa1.Ji nat i en of vJater and Wastewaters, 
14th Edition, 1976, Ar1erican Puulic Health ;\ssociation. 

ll· Ar.1erican Society of Tt:sting r·idterials (ASTH) Standards, Parts 23 and 31, 
water und Atur.Js;.;lteric l\nalysis, 1SJ70. 

r. Hanual of .-lethuds for Ctleto~icul Analysis of v!ater and Wastes, 1974, 
uffic~ of Tt:clwuluyy Transfer, EnvirunLJental Protection A~ency. 

s. 4U CFR 136, Guidelines lstaL>lishin~ Test Procedures for the Analysis of 
?ollutants. 

t. 4U CF;\ 141, Interim Pri1aary Drinkin!J ~~ater R.eyulations: Kadioactivity, 
June 2t~, 1 :3 7 6. 

u. DOE 5632.2, PHYSICAL PROTECTION OF SPECIAL NUCLEAR MATERIALS, of 2-16-79 
which establishes minimum protection standards for special nuclear materials. 

v. 4U CFK 125, Policies and Procedures for tile Nationol Pollutant Disc11ar~e 
l::lit11ination Systeto~. 

\1. DOE 3790.1, OCCUPATIONAL SAFETY AND HEALTH PROGRAM FOR FEDERAL EMPLOYEES 
of 12-11-80. 

4. UL:FINITIOi~S. 

a. Occurrence. Any deviation fro1.1 tt1e pl armed or ex~ected bella vi or or 
course of events in connect ion \dth any DeiJart111ent of Energy or 
UeiJartment of Energy-controlled Of)eration if the deviation has 
environmental j-lrotection, safety, or health f)rotection si!.)nificance. 

I I 

• 
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(b) Al: damage to. or loss of, or dama~e caused by. nuclear 
re!ctors or vital apoendages there!o (e.g •• cooling syst~ 
tomponents, control equip~ent). should be classed ~s Type 4g3. 
~vital appendages" include all equipment and materials 
directly associated with or necessary to the sustaining of 
reactor operation. 

(c) All damage or loss sustained as a consequence of (~nd follow
ing the outbreak of) fire should be classed as Type 4a excep: 
fire losses involving cargo during tr~nsportation (see (a)) 
above). Contamination damage caused by fire should be 
included in the loss reportab1e under Type 4a accidEnts. 

(d) Except for cases covered by (a). (b), or (c). above, a11 lcssfs 
suffered as a consequence of explosion (including any losses 
from cont~mination spread during the explosion) are classed 
as Type 4b. 

(e) All contamination-caused losses. exclusive of these cases 
covered by (a). {b). (c). or (d). above. or those which res~1t 
fror. nonreactor criticality accidents. should be classed cs 
Type 4gl. 

(f) Section 4d (Electrical Fault or Failure with L~ss over $12~~; 
should not be used fer reporting losses result1ng fro~ other 
tha~ accidental (i.e •• reasonably unforeseeabie) causes. 

Section 5. If a given loss involves more than one accidert type 
irsee Section 4 of Form 5484.5). list eaci1 such accident type co~
tributing to the loss in the MAccident Type No." olumn and 
opposite each enter appropriate data. 

d. SF-91A. Investigation Report of Motor Vehicle Accident, Attachment 3, 
shall be prepared for each incident resulting in injury or property 
damage of $250 or more. One copy shafl be submitted to the Syste~ 
Safety Development Center (SSDC), EG&G Idaho. Inc •• with Form 5484.4. 
The description of the occurrence. item number 26. shall include the 
following information: 

(1) Whether or not the vehicle w~s equipped with seat belts. 

(2) Whether or not the seat belts were in use at the time of 
the accident. 

{3) The dollar loss incurred. 
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111. Dose COIIIt!itJ•lent. Dose COirl•litment is the dose equivalent (re,,Js) 
received I~ specified organs duriny a period of one calendar year 
which was the result of an uptake of a radionuclide by a person 
occupationally exposed. 

n. Radiation Records Repository. The Department of Energy centralized 
data base which maintains occupational radiation exposure infor111ation 
for individuals monitored while engaged in activities associated with 
the Department o-~= Energy or Department of Energy contractor opera
tions. The Repository includes similar data for the Atomic Energy 
Comrnisson and the Energy qesearch and Developnent Adr.linistration 
activities. 

o."' Effluent. Airborne and liquid wastes discharged {ror~ a Department 
of Energy site or facility follo~Ji:lg such engineered ~~aste treatment 
and all effluent controls, incl~ding onsite retention and decay, 

p. 

q. 

r. 

s. 

as may be provided. This term does not include solid wastes, wastes 
for shipment offsite, wastes which are contained (e.g., underground 
nuclear test debris) or stored (e.g.' in tanks) or wastes which 
are to remain onsite through treatment or disposal. 

Effluent Monitoring. Collection and analysis of saiilples and other 
111easureJ.lt~nts for the purpose of establishing the type and concentration 
of radioactive and nonradioactive pollutants in liquids and airborne 
discharges frotil Depa rt111ent of Energy faci 1 it i es. 

Environi.Jental Monitoring. Sa1nple collection and analysis of enviroll
mental media, i.e., air, \'later, soil, fooastuff, Die>ta, etc., fron the 
environs of Department of Energy sites for the pur~ose of assessing 
effects of Department of Energy operations at that site on the local 
environment. Generally, environmental monitoring is re~uired 
to determine cor;1pliance Hith applicable environmental raainion 
standards. 

Unsite Discharye. Airborne and liquid wastes discliaryed to onsite 
treatment or disposal systeliJS, e.y., sewa~e la!Joons, retention 
ponds, and cribs, for retention, settlin~. decay, or stora~e onsite. 

Department of Energy Site. 

(1) A Department of Energy-owned or -controlled tract used for 
Department of Energy operations: 

(a) Containing one or more facilities (excluding tracts used 
primarily for substations and transmission tO\'Jers, and similar 
utility facilities), or 

(b) At which one or more major Department of Energy operations 
or program activities are being carried out. 
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e. Report of Radiation Exposures to Headquarters Employees. Report all 
recorded external and internal radiation exposures that occur during 
a visit by Department of Energy Headquarters employees to a Department 
of Energy field organization or contractor facility. Complete the 
appropriate portions of Form 5484.8 and submit it to the Syste1~ 
Safety Development Center (SSUC), EG&G Idaho, Inc., within 30 days 
after the individual•s date of visit or within 30 days after his 
exposure has been determined, whichever is later. 

f. Report of Radiation Exposures to Visitors. 

(1) Report all positive external and internal radiation exposures 
recorded for visitors during the period of their visit to a 
Department of Energy or Department of Energy contractor facility. 
Complete the appropriate portions of Form 5484.8 and sub~it copies 
of these reports to the visitor•s employer (or to the visitor if 
he has no employer) and to the System Safety Development Center 
(SSDC), "EG&G Idaho, Inc., within a period of 30 days after the 
date of the visit or within 30 days after the visitor•s exposure 
has been determined, whichever is later. For visitors who are 
employees of the Department of Energy or Department of Energy 
contractors, a report should be submitted only to the visitor's 
employer. 

(2) Any radiation exposure in excess of the radiation dose equivalent 
standards established by Order DOE 5480.1, Chapter XI, shall De 
reported within 24 hours after the exposure or within 24 hours 
after the exposure has been determined, whichever is later, to the 
visitor and his employer by telephone or teletype message. If the 
1nitial report is made by telephone, a written report shall follow 
within 30 days. 

g. Preoperational Environmental Survey Reports shall be prepared as 
specified in Chapter III, paragraph 1, which summarize preoperational 
survey data and information. Five copies shall be submitted to the 
Operational and Environmental Safety Division and one copy to appropriate 
program offices before the new site beco1~es operational. 

h. Aircraft Accident/Incident Reports. Form 5484.1, Aircraft Accident/ 
Incident Preliminary Report, Attachment 11, and Form 5484.2, Aircraft 
Accident/Incident Record, Attachment 12, shall be prepared for all 
aircraft accidents and incidents. One copy of each for1n as soon as 
completed shall be forwarded to the Operational and Environmental 
Safety Division, Safety Analysis Branch, EV-134, and one copy to the 
appropriate Headquarters program office. Copies of both completed forms 
will also be included in the regular report of an Aircraft Accident/ 
Incident Investigation Board. 
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6. KESPONSIBILITIES AND AUTHORITIES. 

a. Assistant Secretary for Environment: 
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(1) Appoints Headquarters investigation boards and establishes the scope of Headquarters investigations. 

(2) Accepts Headquarters investigation boards• reports. 

(3) Directs corrective actions based on Headquarters investigation boards• reca~mendations. 

b. The Director, Operational and Environmental Safety Division: 
(1) Develops policies, ·procedures, standards, and guidelines for notification, investigation, and reporting of occurrences in the Uepa~tment of Energy and Department of Energy contractor operations. 
(2) Estaolishes require~ents and prescribes procedures for the collection and compilation of data and reports related to occurrences and other information of environmental protection, safety, and health protection significance. 

(3) Recommends Headquarters or field investigations (when not otherwise required by this Order) for occurrences which have an overdll impact on Departr11ent of Energy programs. 

(4) Reco1nmends members for Headquarters investigation boards to the Assistance Secretary for Environment. 

(5) Reviews the reports of Headquarters and field investigation boards to: 

(a) Determine whether the investigations and the reports meet Department of Energy standards for thoroughness, objectivity, and independence. 

(b) Assure prompt identification and correction of injury and property damage causes. 

(c) Assure appropriate distribution of the reports in those instances where the lessons learned are potentially applicable to other Department of Energy and Department of Energy contractor sites. 
(6) Reco~nends to the Assistant Secretary for Environment the acceptance of the reports of Headquarters investigation boards and the necessary corrective actions based on the boards• reports and other appropriate considerations. 

I I 
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Major 19 CY Department of Energy Property Damage Accidents 

Loss Date Location Type of Accident 

Spontaneous ignition of 
coal in boiler feed bin. 

$15,000 7/24 Power Plant, 
Fernald 

( 1 ) Loss Experience Anal~sis. The monetary damage or 1 oss suffered 
from the following categories of accidents should be presented: 

(a) Fire. 

(b) Explosion. 

(c) Nature. 

(d) Mechanical. 

(e) Electrical. 

(f) Radiation/Contamination. 

(g) Other. 

(2) Recurring Loss Prevention Costs. The major available recurring 
costs of control or property damage or loss from the subject 
causes are primarily incurred as a consequence of paid fire 
department, volunteer brigade, and fire protection engineering 
ex~enses. A comparison of such costs with that of previous years 
should be set forth in charts (or tables). Data should be given for 
19 CY and at least 2 previous years. If too voluminous, data 
should be given in an attached exhibit or reduced to chart forrn. 
Minimum data should include: 

(a) Dollar cost in 19 CY and previous year for contractor and 
field organization fire department, fire brigade, and fire 
protection engineering ex~enses. 

(b) As above, but expressed in terms of dollar cost per 
$1,000,000 of Department of Energy-owned property. 

(c) Department of Energy field organization fire protection 
engineering expense during 19 CY expressed in $/$1,000,000 
of Department of Energy-owned property. The (higher) 
(lower) recurring costs of 19 CY as compared with the 
previous 19 CY, are attributed to: (Give reasons.) 



8 

( l 5) 

( 16) 

DOE 5484. 1 
2-24-81 

Reviews and approves field organization recomnendations as to which 
sites need not perform routine effluent or environmental monitor
ing and reporting. This approval authority does not extend to 
monitoring and reporting required by Federal, state, and local laws, 
regulations, and permits. 

May waive specific Department of Energy effluent and environ~ental 
monitoring and reporting requirements for existing sites if not 
otherwise required by law or permit conditions. 

c. The Director, Office of Health and Environmental Research: 

(1) Provides, upon request, personnel monitoring devices for Depart
ment of Energy Headquarters employees who are planning to visit 
facilities not operated by the Department of E.nergy or Department 
of Energy contractors where they might encounter radiation exposure. 

(2) Furnishes copies of the results of monitoring to the Director, 
Operational and Environmental Safety Oivision, and to the head of 
the appropriate office or division, Headquarters. 

d. Inspector General: 

(1) Reviews and recommends policies and standards for notification, 
investigation, and reporting of occurrences, in the Department of 
Energy and De;Jartment of Energy contractor operations. 

(2) Reviews Department of Energy notification, investigation, and 
reporting of occurrences for adequacy and consistency with the 
requirements of this chapter and, as appro~riate, reports results 
of such reviews to the Secretary. 

(3) Conducts investigations as required by the Secretary. 

(4) Concurs in the membership of all Headquarters investigation boards 
recommended by the Director, Operational and Environnental Safety 
Division. 

e. Heads of Offices and Divisions, Headquarters: 

(1) Review reports of occurrences for operations for which they are 
cognizant in order to determine if any instructions or f)rocedures 
for which they are responsible need revision. Those res~onsible 
Headquarters officials having contractor organizations directly 
under their jurisdiction will assume the same responsibilities as 
heads of field organizations in paragraph 6f below. The Deputy 
Assistant Secretary for Naval Reactors shall assume, for Naval 
Reactor's activities, the same responsibilities as heads of 
field organizations. 

I I 
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Cover Memo~andum. The covering memorandum should call particular 
!ttention to any section of the reoort considered to be of out
standing importan~e or interest. Brief comments on the high
lights of the report are 61so appropriate. 

c. Eff1ue.,t and Em,iron~nta1 Monitoring Reports. 

(1) Reports cf Effluent Monitoring Data. 

(a) Eff1uer.t monitoring data for nonradioacti"e po1lutants should 
be reported in t~e site environmental monitoring report or 
summary as described in Chap~er III of this Order • 

(b) Rad~oactive Effluent and Onsite Discharge Data Reports 
covering the previous calendar year shall be sub~itted to the 
Informatio~ Systems Branch, EG&G Idaho, Inc., by April 1, 
with a copy of the cover letter (enclose maps only) to 
the Operational and Environment31 Safety 0)vision. The 
reports, including the data forms, cover sheet, maps, and, if 
neces5ary, explanatory information shall be subr.itted in 
accordance ~ith instructions provided in Section II of 
the Effluent Information System and Onsite Discharge Infor~a
tion Syst~ User's Manuals. Maps should be included only 
~hen they r€f1ect modifications (terminations or startups, 
e~c.) from previous years. The Monitoring Data Report shall 
consist of: 

A cover sheet listing the site, facility, report period, 
contractor(s), and address. 

2 A summary providing pertinent descriptive and inter
pretative information which would serve to explain any 
facets of the data which are not adequately described 
on the forms. (Classified effluent data showld be sub
mitted on separate forms.) 

3 Maos, 8-1/2 x 11 inch, showing the locations of effluent 
streams and onsite discharge points. 

4 Completed Radioactive Effluents/Onsite Discharges/ 
Unplanned Releases Form, Form DOE F 5821.1, Attachment 15, 
unless sub~itted v~a the Secure Automatic Communications 
Network (SACNET) or directly to the computer operations. 

(c) Unplanned releases of radioactivity in effluents, or that 
go offsite by spills, leaks, etc., which are reported accord
ing to Chapter I of this Order, and unplanned releases of 
radioactivity in onsite spills, leaks, etc., shall be 
reoorted to the Information System Branch, EG&G Idaho, Inc., 
on a seoarate Form DOE F 5821.1. 
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.A.ssure that, except for necessary emergency actions, the scene of any occurrence requiring or possibly requiring a Headquarters or field organization board investigation is not disturbed until the investigation board concurs that recovery or normal operations may be resumed. 

Assure that Headquarters and field investigation boards receive the necessary logistic and administrative support. 

Direct the preparation and release of public statements on occurrences, where deemed appropriate. 

Assure that all individuals under their jurisdiction are: 

(a) Notified within 24 hours after receipt of exposure information of any radiation exposures that exceed the dose equivalent standards specified in Order DOE 5480.1, Chapter XI. 

(b) Provided, upon written and signed request, with a summary of their reported occupational radiation exposures. Such report shall be furnished within 30 days fr~ the time the request is made, or within 30 days after the exposure has been deten~ined, whichever is later. 

(10) Prepare an Annual Summary of Fire and Other Property Damage Experience Report and submit it to the Director, Operational and Environlllental Safety Division on or before rlarch 15 of each year. 

(11) Oeter111ine when preoperdtional and environ111ental surveys are required to obtain background and baseline data in advance of start up of any new site or a new facility or process at an existiny site; review and approve the preoperational survey program prior to its im!Jlernentation; and review and a!Jprove the report of the survey results prior to start up of the new facility or site operation. 

(12) Assure that the Department of Energy facilities and sites under their purview conduct the effluent and environmental monitoring and reporting programs in accordance with the requirements of this Order and as necessary to determine compliance with all applicable Federal, state, and local effluent standards and permit conditions and report to the local, state, and regional environmental protection agencies, the public and Department of Energy Headquarters on the status of such compliance. 

I I 
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CHAPTEr' V 

Cr-: ITtJd A. FOr-; UETt:R.·'ii :n i~li J[ Pr'lr-:T:·.[ iH OF E Nt:f(GY PrWP L:U '{ V 1\L L1 
:.,.,. ; ·~., 

r~:~J JEfl,\kT,·lEI;T uf Er~ERGY L'JSSES 

a. Incll<dt: (for fire, r1roperty daJ,;age, and conta11i11cttion accidents). 

(1) A~;;roxil~at.e rerlace1~ent value of all Ot:ildrt.ll:nt of t:r~er'~:'-J',r.,'c 
buildinl]S anc equitll.lent. H1e replace1.1ent va1J~ si1all ue calc"
lated by ap!Jlyinu to the ori~inal cost (or liiOSt recent afJ,_·rais<..:,: 
value) an uf.Jpropriate cost index ratio (cost index date: ,·c;.)-

1 i shed by "L.:n:;i neeri 11~ ~~L' .. S Record" sha 11 oe usee.) 

(2) Lost of all Ue,Jat1o1ent vf lner~-mmeJ surplies. 

(3) Averase inventory vf all source and special nuclear ;,dt.e1·L:~s. 

b. t:xcl1~de (for fire, f)roperty da;,Ja:]e, and contc:Llin.::tion accidents!. 

(l) LanJ and lctnd i,n~·rov~;o~ents, such as sicle\Jalks, roads, etc. 

(2) Gelo1·1-ground facilitie'~ not susceptible to Ja;;~c~se uy fire o1· 
ext·losion, such as 1.1ajor water 1nains, 11ate1' pones, etc., w~icl~ ar.__.. 
carried as se;:arat.e capitctl accounts. 

GUIDELii~ES CCl/ERiHNG LOSS ESTH·1ATI0i; • 

a. Include. 

(l) All estiJ.,ated or actual costs to restot--~ Jef.)art;:t:nt of t::ner;;J' 
[Jroperty tu preoccurrence conditions irrespective: uf 1-.'hdi1~r 
this is done in fact. Where tl1e occurr,~nce involves prol\ert.y 
that has been lost, co~1pletel~' destroyed, or conta11inatec to a 
degree precluding econo~ically justifi2llle recovery, esti1:1ates 
should be based on cost for actual rt.:f.Jlacelnent and installatior1 
of identical building equi;JLient, device~, or ,,wterials (includi''S 
nuclear rnc.1terials). In the case of unused, onsolete, or excess 
uuildin~s, equipment, or 1r1aterials, th~.; esti1:1ated llarket vctb..: 
at time of occurrence should be used. 

(2) Esti1r1ated cost for restorin~ to preoccurrence cunJit ion, \lithout 
h1prove1-:1ent, all partially lost or da111aged Ue1Jart1,1ent of [ner~y 
[JrOf)erty. Include cost for deconta1ni nation \-.'here reyui red. 

(3) Esti1nated costs for reprocessin~ and reclair.1ing partially 
destroyed and darilaged materials. Include da1:1age resulting fro1: 
fi refighting, such as that caused by water and s; 10ke. 
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h. ~~uestors of Radiation Exposure Information: 

All requests for exposure infor;oation for individuals fro1-:1 the De;JJrt1nt>nt 
of Ener~ Records Repository shou 1 d be directed to the Director, 
Operational and Environmental Safety Divison. Exposure infonnation 
which identifies the individual will oe disclosed only upon written 
authorization of the individual or his duly authorized representative 
pursuant to the Privacy Act of 1974 and the Freedom 0f lnformat ion Act. 
The release of sulllllldry statisticdl information re 1Jorted in accordance 
with this Order is governed by Chapter 3101, "Public Information 
Program. 11 

rJr:\ 
~ 

WilliamS. Heffelfinger 
Director of Administration 

I I 
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U.S. DEPARTMENT OF ENERGY 

2601 
Ca~ 1.H F1i~ No-----

Supplementary Record of Occupational Injuries and lllneaa 

EMPLOYER 
1 N~m• Colunt>ia Construction 
2. Ma!l addr<s.s P. 0. Box 3652 

(No. and srreel) 
Hudson, 
(Ci1y or rown) 

Attachment 
Page 1 

New York 
(Sute) 

3. Location. If diff<rent from ma!laddress ________________________ _ 
ISJl.RED OR ILL E.\IPLOYEE 

4. Name Ralph C. Lewis 
(Lur name) 

Social Security No. 039-61-41 79 
(FLIU n•m~) (frl4addle name) 

5. Home address 16 Remsem Road Bingham, New York 
<No ana street) (Ciry or town) (Slate) 

X 7. Sex Male _ __:.:____ Female ____ _ (Check one) 

8. Occupation _..cM:-ia':'c:':h71:':n':'e':7:':R'-'e'!pC.:a:Ci':7r:---:-:::-:=-=-:-cc;:~==~=-==::::-c::-:-:,.,.-;c=-::-:--=-::::-:-----<Enter res:utar JOb tllle. rrot the spec1f1c actl'f'tly toe wu pcrform1nl at rune of InJury) 

9. Department Crafts Serv1 ces 
(Enter name of deplrtmcnt or df\'LSaon tn whtch the tnsured person as rerutarly employed, nen 
thouah he ma)' hnc been temporanly worlun1 m another department at [he hme of tnJUtY. 

Place of accld<nt or <x posu re-:-:==7-'~..,.._.!:..J:.....------.,.,--,-,-,,-,1:-::0-wn--,-1 -------;c5 
,::,:c,.::

1
--

lf accident or exposure ace f plant or tstablcshment m wh1ch 
11 occurred. Do not mdJC t or establishment. If accl<ient 
occurred outside employer n c, ad res.. gl'e that addrtss. If 11 occurred on a 
pub!Jc high.,.ay or at any other place which cannot be 1denufied by number and street, plea"' prov1d< 
place refer<nc~ locatmg the place of inJury as accurately as poSSJble. 

II Was place of acc1dent or exposur< on employ<r'spremises' Yes (Yes or No) 

1 ~. What.was th< employee domg when m1ured' D1smantl1 ng a Power Saw 
(8~ spec1fac If he wu u.sana tools or c-qu1pment or hlndlm& matenaJ 

Using a socket wrench to remove a bolt 
n~me thtm and tell what he \ollo'aS doLn& wnh them ) 

13. Howd!dtheacc1dentoccur" The wrench sl1pped and right thurrb struck sharp 
(Oeser•~ fully the CYCnl$ ""''hJch rcsullcd an the tnJury or occupat•onal Lllntil. Tell ""'hit 

edge of saw. 
happene-d and huw 11 happened ~arne any ObJCct or subllancu anvohtcd and tell how they were invotved Grve 

fuU Getatls on all factors ·•1uch led or contttbuted to the ICCident. Usc .epante sheet for adduonalapace ) 

OCCL'PATIONAL INJl'RY OR OCCUPATIONAL ILL"'ESS 
14. Descnbe the lit Jury or Illness m deta!l and md.Jcate the pan of body affected. Lacerat1 on of right 

(e.a .. amputatton of r.Jhllndex. finaer 

thumb - 6 sutures required 
at second JOUll, fracc~.tre of nbs; lead poaJOnma. dermatitis of left hand, etc.) 

15. Name the ob}t!ct or substance which directly mjured the employee. (For example, the machine or thing 
he struck against or which struck him: the vapor or poison he inhaled or swallowed: the chemiCal or 
radiation which irritated his skin; or in cases of strains, hernias, etc., the thing he was lifting, pulling, etc.) 

Edge of saw 

16. Date of m)ury or init~al dJagnosts of occupational illness_6=/,;,lJ.../.LZ..<.9 _____________ _ 
No (Date) 

17. Otd employee die' ( Y• or No) 

OTHER 
18 Nameandaddressofphvsician Dr. Rooney, Site Physician 
!9. lfhosp1tailzed.nameandaddressofhospl!al Outpat1ent, B1ngham Hospital 
Emergency Room 

Date ol report 7 I 6179 Prepared by_VL.o..· ..JM~:~.c.._C.._a...,m~~~,yi---------------
Sa fety Auditor Official position.....::..:.......:~.....::..:....::.::....:.. _______ _ 

(Complete revene for lost workday cases.) 
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;J, sin'.)le ur dlliJUdl accur.:ulated \ltJ('L-~~u~!y c:x,·usure uf all i:luiviG~Jl to;,:~) re11 or I>~Ort: uf ra~~i.:Jtioll, u :,ln~ltc e-<,,usul'e uf t11t: sr,in uf U1t.: l;ilGlt: l)u:Jy ot an inlliviJual tu 7'-.J re, or r,:ut·e of ra..;iatiur:, c sin<Jlc: ex~·u:.ure of tile foredn.~s uf an i~H.JividuJl to bu re1.r Lr .:0:e uf rduL:'_l'_'::, or a sin0le exposure of tire nJrlljS or fed of ar1.:,' inciviJual t.L ~I'.J re:,, 1 r.,ore uf rduiation. (Type 1\ investi:.,ation.) 

J\ny internal u;jtakc uf raJiJt!Ctiv(~ r.1aterial .;l,ich 011 tile L!dsis uf u s;.·all r.u1.1ber of early ussay data cuulrJ n:st.;lt in d dose or uos::: cur.Hiitr:~nt ;~, ex-:~.:ss of!:> tir11es ttJL' j;ertinent dl:fiual stancarc Sl:t furt11 in U;c ClrJ, ter. Fur 11hole body dose, S re1.i is U;e pertiner1t aniluctl sta,tclc:r:;, (Tyf.'l: ', invest i 'Jdt ion.) 
.> 

kfl.J' nucleJr criticalit.:,· .:cl:icve(l ir1 cJ syster1 nol intem~e(J to reacr1 critlCc.llity. (Type /1 itJVL'Sti~atiun.) 
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INVESTIGATION REPORT OF 
MOTOR VEHICLE ACCIDENT 

PW• rN(I ,,.. 

~ • .,.r;., A.ct 

St•t•l'n!e"' If 
,,.. oonom Department of Energy 

l G£NIIIIAL. J..OCATION Of ACCaQ(IIIIT · •! KC•a.M •u ,. ·~ ;dy CO""PI''* -r_, Ja. •I 
O<JIJ•a. :::•lr ''"'''I COo'9'~1e. 0 C '"0' t:J 

a :,Tv CR .. OW,., COu,..TY APoi~O S"l'A •e 0 MILES 

Seconic River Plant 
Miles County, North Carolina 

Road 5 
I IUCT 

LOCA· 
TION 
Of 
ACCI
DENT 

b AT •1'1j,.EFIS£CTIQII( •$1 .... 1 ,~ ~,.y or "'•r-"•r ._,,,,,,e.rOf'!f 

Road 5 and Burlinoton RR Crossino 

[J LIW!TS 

(,..,,, •• .,! 

11-Hfllw•.,, 

Cl CEO+· 
TEO 
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2 "f.fii'O'IITifirrfG UNIT(,_.,. 81"1(1 •oc.atiOI"'l 

Ledderly Services 
Seconic River Plant 

a OATE 10., .wr;, 'fr 1 lb 0A'r OF 
. • - 'T'H£ Wf.£1( 

8/19/80 Wednesda 4:00 
MM• 50 01 c _,.. ~_,. ai)Of'OtY•al• •fiiOrm•"on Qt,.,., ,.,.,,,1')' covkl 01 ,...., ... , ,.,,.rMCI•fl9 .,,..., i'Ouu , ... ,..,o.
po•., or ,..I)I'IOnll PO,. Q• .. "vmO.r! tt•9"••~ :;:..,,... Or a~ 
''''"0..0 ''0&11"9 '''""9 sr•t•Oil •••r r:Jr,yew•r c..,, .. ,. g..,.,ar.,, 
,.,.. .. I)Oit yftOilr~. C¥ Of'-r tflenfrfrrft'J 1_,tlm4Jia 

c 1\t.":' .. T 
,,....,.E'~· 

SECTIO"t 

I $Jr .. I Of Of,.f 4eftlffl'l AHO UACT OISTA.~E OIIUC ~ lSI'"' Ot Ol"l' rotnl·!y! 

• IJ'(Q. 

fJIIAL ... 
HICLE 
iF•d) 

1 ~EG S~~ .... ,J, "'IUM8EFI 

c &QQ't' TYP( 

Pick-up 

I TIOO. I 
d 11>10 OF e Kr!I.IO OF CAAGO 

PA.SSENQERS 

1 None None 

'"c•~..~a•s 

.,. ~•••lr 
-~~Nl~:ME:Z~-~1~1~18~~~--~------~----~Hood, right fender, grill, windshield, bumper, radiator, oeE"•·:oosPE""' ,,., .. .,.,~"m ... , ,,..,.,.,..,, and supports on front end. Damage $2065 

;"o•'•uy 
~Pfl'•t•a 

N.C. 5142806 I 85019 
11. TJIAVEl•NG lr SH~EET MIGMWA't' ON WHICM VEt-~IC~o.£ WAS "!'RAIIEUNG 

None 

~ 0P£FIATQR 
'!QToll..l 

Q ~~_(!C. ~I \I[ A 

19 

Donald Weaver 

NME 39-25. 

N.C. 42E7CZ4 

None 

~ )PE.j:lA":":)A TQTA.l 

C ·>Jv:-. :)flivER 

11 

Lawrence Chambers 

TYP£ vE ... •C1.E 
rN Wl"'iCM 
.ACCIOE~T 
OCCURRED 

19 

~bcrf~ Road 5 
0 NUMB£111 0' 1"10\.JAS 

ON Ouh BHORE 
ACC10E""T 
OCCUFIAEO 

3 
Sh 

M 
AGE 

f;l OtSTANC£ OA,.,.G£1111 WAS NQTrCEO 20 11 I -AW~uL SPEED 
r-.-.-S-T-,M-A_T_E_C_S-OE_E_O_T-~-E-N-----------+--~4~0~----~--o-,~ 45 

r ESTIMATEC SPEEC AT IMPAC"'!' 4 0 m & " "" MAx.u·._~t,~ 
1-,-._.--W-,-W-, ..;.SP.:_E..;.E_D=-'-----.:....------4---'-=------;_,, ~ 54 5 SPE~ a " 

• ORIYEJit S .o\OOFIESS 

State Road 31 
P. 0. Box 39-F -- 4 M~rsha11town N c. 

~'!'PE lr'E.I"'I(.,f 
IN W ... l(lo+ 

ACC.DE ... T 
OCCuRRE~ 1 

II "10M t.O s:•:e, 

None 
l HU,y[._rN(. 

~of'f~-
o NUM8E~ OF ,..OUFIS 

ON Ouh SEFOFIE 
ACCIDE"'T 
OCCvRREO 

7 l /2 
SEX 

M 
•GE 

31 

r-"-o-'s_T_•_N_c..:.•..:o_•_k.:.G.:.E• __ .,._•_s_NO __ r..:IC..:E_o ____ -+--~-.~riO<--------'-' ~ 1 ~.-Aw~.,_, ~ SP£ ED 
Q E5'•t.~ATEOSPEE0THE"" ,JV "'"" 45 "'C'~ 

1-'_;E;:S~T_;."..:.A~T.:.E D:_:S_;PE:,:E;:D~A-T_'_;"~·..:.•C:.'~· ______ ....j.. __ .,:3:_:0::._ _____ m..:..:.p ..:.".j " ~: :E ~~~E ~ 
1 LAW~UL SPE£0 " 45 ""'o" 

w OflllVER S ADDFIESS 
General Delivery 
Scholesville, N. C. 

I W!TN£Sst:S '\o~""'f' •OORESS TELE~ONE ...0 

A 

B 

None 

In compl1ance wtth the Pnvacy Act of 1974. the followtng tnformatton IS prov1ded: 
Solicitation of the mformatlon requested on th1s form 1S author~ zed by Tttle 40 U.S. C. Section 491. Otsclosure of the 1nformation by • 
Federal employee ts mandatory a tt IS the first step in the Government's investo~tion of a motor vehtcle acctdent. The pnnctpal pur· 
poses for whtch the tnformatton IS tntended to be used are to pro•ide necessary data for use by legal counsel tn 1~1 octtons result1"9 
from the acctdent and to prov1de accident tnformation/statiStics for use in lnalyztne 1ccident causes and de•elop1ng method< of reduc· 
mg ~cc1dents. Routme use of the 1nformat1on m1y be by Federel, Stall or local governments, or agencies. when relevant to civ1l, crtmtn· 
al, or regulatory tnvest1~11ons or prosecutions. An employH of 1 Federel egency who f11ls to report accurotely 1 motor •ehtcle acc•d· 
ent mvol .. ng a Federal •ehtcle or who refuses to cooperete tn tiM inYestlgatton of an accident may be subject to lldmtntstfltl.e Yncttons 
91 206 ST.AI'rfQA~Q ~OFIItrol i~ A PAGE' illtE'V •• 71! 

~rooeo by GSA FPMit 101 li 8 
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g. Any unplanned nuclear excursion in a reactor, whether or not terminated 
by protective actions, which is clearly outside the routinely accepted 
and experienced bounds for that reactor. (Type B investigation.) 

h. Any vehicle transporting radioactive material that is known by the 
shipper or the receiver to have been found on arrival at a Department 
of Energy or Department of Energy contractor facility to be contaminated 
in either the interior or exterior above the limits specified in 
Section 173.397, 11 Contarnination Control, .. Department of Transportation 
Regulations, 49 CFR 173. (Level of investigation shall be determined by 
the head of the field organization.) 

i. Any shipment of radioactive material that arrives at a Department of 
Energy contractor facility damaged to the extent that there is sub
stantial reduction in the effectiveness of the package; from which 
radioactive contents are leaking or may have leaked; or contaminated 
above the limits specified in Section 173.397, 11 Contamination Control, .. 
Department of Transpor.tation Regulations, 49 CFR 173. (Level of investi
gation shall be determined by the head of the field organization. 

3. INFORMATION REQUIRED IN NOTIFICATIONS MADE IMMEDIATELY OR WITHIN 72 HOURS. 

a. For immediate notifications, as soon as sufficient information is 
obtained to indicate the general nature and extent of the occurrence, 
the reporting official shall notify the Emergency Operations Center by 
telephone (301-353-5555 or FTS 233-5555). All calls on this emergency 
number are tape recorded. A confirming teletype shall be sent as soon 
as possible. 

b. For the i~nediate notification confirmation and the 72 hour notifica
tion, a teletype shall be directed to the Director, Operational and 
Environmental Safety Division, with copies to the appropriate program
matic division director and to the Inspector General and the Director, 
Office of Public Affairs. If possible, the teletype shall state: 

(1) Time, date, location, contractor, general nature of the occur
rence, and its major consequences. 

(2) Whether a press release has been issued or is contemplated. 

(3) Whether known facts eliminate need for investigation by a 
Department of Energy board. 

(4) Known significant details of the occurrence, the consequences, 
programmatic and public effects, injuries, property damage, 
action taken for emergency control and amelioration, status 
of actions to initiate investigation, and comments on possible 
causes of occurrence. 

(5) If appropriate, the names and titles of proposed investigation 
board, advisors, and consultants. 

I I 
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• c~••G•-Federal vehicle. 
warning for following to 
close 
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Don Weaver 

S. Noone lo ~DGE 

6217 

SHP-Patrol 

As vehicle #2 slowed down for railroad crossing, Federal vehicle ran into 
rear of vehicle #2 • 

... ._e•• $ -=• 
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U.S OEPART~ENT OF ENERGY 

REPORT OF PROP£RTY DAMAGE OR LOSS 
UM fOrn"' tO repon: I"" KCtdent c.IYSt!"tQ IOU lyte 1nd OttUP~V f.II.~Otfl:l) or dlr"''.IJ9t' 

to DOE-o"Nntd propenv '" 1xce-u of 1rnounts shown'" WC1tOn • btlow 

1. GENERAL 
• FIELD ORGANIZATION 

Department of Energy 
Ashville, Kentucky 

b CONTUCTOI 4CCOUNIAIH fOI I'IO"fiTY (~ .--. oloo -,_) 
Martin Brothers 

d OATl Of ACCIDENT 1• TIW Of ACCiotN'T 

7-23-80 1908 
c LOCATION Of 4CCIOEN1 

L-4638 South Warehouse 
:Z. TYP£ Of ACTIVITY 3. PERSONNfL EFFECTS 

DOE Ofloft 
0 GO'/ER,.MENT 

Cj PRODUCTION 

C RE~EAACH 
0 SEFVICES 

C COST PLUS CONSTRUCTION o f4TALITY 

0 LUMP SUM CONSTRUCTION 

0 ARCHITECT!ENGINEER 
b OCCUPATIONAL !"JURY 

c OCCUPATIONAL ILLNESS 

4. ACCIDENT TYP£ 
a. P.U {leoctt:w"J .. ci~J INVOLVING LOSS OVER $1,000 

0 0 

i 0 0 

l 0 0 

1 lwddine ond c~ 0 
l lrvah Oftd 'on•t 

3 ()11,., IS..••uly) 

0 

o TRANSPORT .. TION LOSS OVER SUlOO(C.orgo only, a/1 caus•>sJQ 

I ~ECHANICALLY CAUSEO DAMAGE LOSS OVER S1 OOC 0 
g RADIATION AND NUCLEAR ACCIDENTS LOSS OVERS' :JOG 

b fll'lOSION ,,_, .. .,.-1 INVO\VING LOSS OVER $1.000 t COftto"'•"O'•OI" '$c:l•fh "h. r•-.a.e1, •k ) ,...,, ____ , .... _) 0 
•acJDr1 ••d~o.d) 0 

(.Jw"ucol ...ocf•Of'l 0 
c-. ..... -........ 0 

"'Ht9h••......... 0 
5 CMt 0 

c. NATURAL CAUSES INVOLVING J..OSS OVER $1,000. d Noftrod•oac•••• .._.._.,aJ 'P'II o- !.oil 

1 Wo"d. ra•": "ood ., ...... 0 • '"• :J 

~ ~·==~~:.. ~ ._I -. -O=l"H-::E-1-IS,...--.
1
,-1-,_o._ .... _I_:S,..._·_:'r.:_I __________ _::::J:_ __ 

• ELECTRICAl FAULT OR FAILURE LOSS OVER $1,000 0 , Furnace 1 i ner me1 ted 
S MONETARY DAMAGE OR LOSS &Y ACCIDENT TYP£ 

I 10 o"'*'~ 
loCODf"" •-c-- I 1 ! ;;;:. I t 

01 ........... lf 

""" ·- .._ 
DOE Tot.tl -·" ...... _ 

a-.. l ·- ! ..... _ 
TOTAJ. 

ner burnout I 1 l34,~ $3~.6~2 

! 1 I 
I I 

TOT AU. I I I 

6. OESCRII"TION Of DAMAGE OR LOSS 

1. Molten metal burned through refractory liner and electrical coils of induction 
furnace. 

2. Damage to some instrumentation and power cables. 

7. EfRCT ON PIOOUCTION OR OP£UTION CAPA&ILITY 

None 
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Investi;;ation of Occurrences L>y a Field Organization. Investiua-
tions of occurrences required iJy the field organization shall De 
conducted by a Oe!)artrilent of l::nergy boctrd of investigation 
a;..:f.Jointed by the head of tl1e field organization, to consist 
entirely of IJepart111ent of Energy JJersonnel unless it is determined 
by the head of tt1e field organization and the Uirector, 0f)erational and [nvirom1ental Safety Division, that the facts concernin9 the 
occurrence are known and no Ue1Jart111ent of Energy board of invest iyation is necessary. 

D. Type l3 Investiyations- sl1all be conducted by a Uepart1;1ent of Eneryy ooard ctpf.!uinted uy tile heaJ ot the field orsanization to consist of Llef)art1.1ent of l::nergy or contractor personnel or both, at the discretion of tile field organization head. Standards for the ai-JJJOintro~ent of tt1e board, for conducting the investigation and for JJref.Jaring the investi
gation rt;f.JOrt are in 1-1ara~rat-Jil 2 belmJ. 

c. Tyt-Je C Investi;:;ations- st1all be conducteJ by Depart1nent uf Energy 
contractor personnel \illen tneir Ot-lerations are involved and by 
Ueportrnent of Ener~y personnel when Federal operations are involved. 
::,tandards for these investiyations beyond tt1ose in this !Jdrt Sr1all ue 
estaulisht:d L>y the individual ;ilanaye1,1ent. 

d. ::>ubilissiun uf Ty0e A and Typed Investiyatiun keports. 

(l) The investisation buard snall SU1J1.1it tl1e investisation ret-~ort to 
tl1e af.J:Jointin:.J official 1~ithin the a1nount of th1e !JrescritJecJ by 
t11at official. Tite investi~atiun ref.Jort Sl1all ue trans1<~itted uy 
a 11e:,1orandw1 1Jhict1 contains, but is not lhiitcd to, the board's 
recoi:u,Jendat ions. 

(:!) The df.:tJUilltinu official st1all subr.lit 4 co!)ies of the investi-
0Jtion ret-Jort to the Uperdtional and Environr;1ental Safety 
LJivision 11itl1in 45 ddys, 11itli one COJJY to the apt-Jropriate 
pro~rdril division Llirector. In addition, one copy of the Tyt-Je A 
investi~ation re!Jort ::>t1all be subr.litted tu the /\ssistant 
Secretary for Environrilent, and one COf.JY to the Ins;.;ector General. 

(3) If th: investigation ref)ort cannot :Je sul>rr1itted 11ithin 4J Jays, 
tne 01•erdtiunal alh.l Environrnental Safety Ui :sion si1all be 
notified as tu the reason for tl1e delay and tl1e Jnticit-Jated date 
of SLbiilission. 

(4) Investi:Jation ref)Orts snall be accoro~t-Janied by a ~.;er;lorandUf;l sisned 
oy the 11ead uf tlte ret-Jort in~ office 1111 i en contains, but is not 
1 ir<~ited to, tile actions take11, or to be taken, as a result of 
tile f i n \l i n ~ s • 

I I 
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Attachment 5 
Page 1 

QUALITY AND FORMAT FOR A TYPICAL ENVIRONMENTAL MONITO_RING REPORT 

1. Quality of ReEort. The report shall be of the high quality 

typical of DOE and contractor technical and public reports 

(e.g., appropriate cover, printed text, quality 8-1/2 X 11" 

figures and maps, and professional editing). 

2. Title Page. Include the name of site, facility, report 

period, address, and operating contractor. 

3. Introduction. Provide a brief description of the site, the 

nature of its primary operations or activities, ar.d a ber.~ral 

discussion of environmental features and land and water use, 

including pertinent demographic information, that could be 

aff~ted by site operations. 

4. Su~~~y. Provide a concise evaluation and int~rpretation 

of the monitoring data contained in the report in relation 

to a~plicable standa~ds and requirements with explanation, 

as appropriate, of unusual incidents or releases. This 

section should include discussion of any abnormal occurrences, 

such as flooding, forest fires, fish kills, altered land use, 

etc., which could have resulted from or have some impact 

upon either the program activity or the site, and should be 

written in a manner understandable by the informed layman. 

Summarization of population dose estimates shculd be included. 
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(2) A11 iileldbers of Ty~e A investigdtion boards shall be ~epart1nent of Er.eryy etnt.Jloyees. Type B investigation boards may consist of Department of Eneryy employees, Department of Energy contractor employees, or both, at the discretion of the head of the field .organization. Department of Energy employees appointed to a Type A investigation board, and Department of Energy and Department of Eneryy contractor ~nployees appointed tc a Type B investiyation board shall work fur, and report to, the appointing official during the investigation. 

(3) At least one of the metnbers of the board shall be a trained accident investi~ator. 

(4) All c~npetencies should be considered in appoi~ting each board, including managerial, scientific, professional, and investigatlve. 
(5) The use of necessary consultants or advisors who are experts in certain areas or who are fa1:1iliar with the operations or mana-;e:-:::o;: of the program i~volved in the occurrence is encouraged. Tncs2 persons may be contractor personnel. 

(6) A superior and his suborainate shall not serve en the same boar8. 
(7) Employees directly related to the operation or activity involvc8 in the occurrence shall net serve on a,board. 

b. The Lnvest~gation Report. The ~urpose of the investigation report is to convey in clear and concise language the resJlts of the investigation (the facts surroundiny the occurrence, the analysis of these facts, and the conclusions). The investigation rc~ort constitutes a record of the occurrence by which the inv~stigation is rneasured as to thoroughness, accuracy, and objectivity, and to which reference may be rnade at a later date. In addition, any corrective actions directed by the appointing or the reviewi~g officidl will oe based ldr9ely on the contents of the report. 

( 1 ) General. The investigation report shall consist of, but is not 1 imited to, four sections: surnmary, fdcts, analysis, and conclusions. 

(a) The sum111ary is a bri~f account of the essential facts of th~ uccurrcnce and the investigators' conclusions. The fdcts section consists of a recitation uf tile fdctuJl inf.Jn,Jation deter:n1nt:!j in the course of the investi~ation. It should re 1 dte the '\.,.ho, what. when. where, wny, and hoH," of the occurrence. The analysis section of the report 1s based on the factual information developed and con~ists of the rea~oning of the investigators which ~upport the conclusion~. The conclusions section consists of the findinys, the proable causes of and contributing factors to the occurrence, and thr Judg~ents of needs. 
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QUALITY AND FORMAT OF A TYPICAL ENVIR0~'!1ENTAL SUMMARY 

Attachment 6 
Page 1 (and 2) 

1. Qualitv of Reoort. The report shall be of high quality 

typical of DOE and contractor technical and public reports, 

and be suitable for publication by the Operational and 

Environmental Safety Division. 

2. Title Page, Include the name of the site, facility, report 

period, address, and operating contractor. 

3. s~~ary. Provide a concise evaluation and interpretation of 

the d~ta included in the body of the s~~ry in relation to 

applicable standards and requirements. 

4. Body of the Sur-~ry. Include a discussion of those topics 

listed in Chapter III of this Order as well as any other 

topics of relevant interest. 

5. References. List and explain a~ appropriate the applicable 

standards cited in the body of the report. 

6. Distribution. Include a listing of those persons or organi-

zations receiving copies of the environmental swn~~ry. 
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SUMWA.,.Y OF OCCUP'ATIONAL INJUFUES ANO U .• LNESSES 
OOE Form EV-l 02 A 

APPLICATION Thts for1"7'1 " to t-e cotnOIItea IS reQutteC by 111 org.~ntlatronat wnrtl (00E ~eof'r~l .:io~·•r.,ment factlttteS) 1nC1 D~ all OOE contractor:.. For centriC ..!'~ 01Wt1P'I 2!1 or fewer emotoyMS. tf'le oro.-ntzat•onal untt ,.,...,., des•Qnate >Nhethe• to subr""llt .el)ilrate forms tor eatf"!. or a "".,91e c.omDrnec form for all s.ucf'l conHa::tors If 1 c.o•ntunea fo•m tS submttteo. all of tl"'e como•neo c:ontractors must M•r. the "tnt' ty~ of oe>era~•or. 1nd tl\e number of contractors tn•olveo shouiCI ~ sutea •" tl'le soace wnere the contractor's name •~ usually cHacea. The c:ontuct number '' not ftlleC In tor a c.omb1neo report. 

ATIA~HMENTS COPtU of 111 OOE EV-101 forms for ~he cunent reourttng per•oCI must be att~enea to the DOE Form EV·l 02 A when 
tl '' s.uOmttteG 

CORRECTIONS ExDIInat•ons of corrections to orev•ous submittals of t"f\•S form tl'louiO be miO!' on 1 s•D•r•te sh"~ o* pl.a•n p,~:per •na .nct-..aed w•th tl'le DOE form wntcf'l reHech thoH ch.anges tn tne y .. r·to-Gi•t• tot1ls line (c0Ciel2). 

.. EitOFtTING IIERIOO F•ll ,, the cfalt" of the reoortlng Peflod for ....,ecl"' alt data on tne form agph" Cexceot me coo. 32 ltne end f't'le cu""""tet•w men-noul"l, wtueh are eaumed to n•rt from Jen~Jer)' 1) 

TYI'E OF OfiEAATION. Check the -'OtGPrt•u box If the autwn,.•on '' for • .tnl'• reportine ~Jntt n,,, ...:t•on mev bl le-ft .,,.,k for a eomtuned repo" of Go,.,.n~Ttent anc Contractor Un•n 

TYI'E OF AEI'OAT Check the box for a ••note repOMif"'V unn only H the form 11 tor a 11ngle contrector or a ltngle DOE Federal Go.,.,nment fac:il•tv The combll'\ad Do• for all po,.,.nmant ~nd c;ortt?ac:tor un•n .nouiC:S be checked tf m~ form •• for an or;antza· t•ona-4 un•tlal end ttl contractor• The , .. , bo• meY be u•CJ tf rhe form 11 for a combtned repo., of all contrac:tors w•th 25 or fewer emPIIov_, 

OEFI..,ITIONS For deftn•t•ons of terms u.ed tn tt'ltl form's •"'fl.lf"V/IH"- teetton, ... the beck of form 0Sl-1A No 100. 

II OSTING REQUIREMENTS A cooy or COP ttl of the caleno.~ year 11urr.,., .. ,~ must be ooneo et aach enablts,.,l""l'\ent fo,...n~z•t•on•• un•t or co ..... tr.etor I in the piece or plec:ft wher• noucea to amoloy ... are custo~rtl)' POtted Th•s tumm...-y mut1 be POsted no tater tn•n FeDrwerv 1 end tnUit rematn '" place unul March 1. 

IN$TAUCTIONS for complettng ttns form All entn" mu11 be ""'""""-"l•d fro"' the IOIIJ (QS~A. No 100J or'" equ•valel"'t Before C)f'e~Dar•ng ,.,,, 1umm•y, re\ltl'w the log to be lura that entr•• are c.OrTk' anCI eecn c ... •s tnctuded tn only one of the followtnQ ct-. ae.tha (dat• '" column 81 lost workday c...-s (check '" ~umn 9J o• norlfata! c.- wtthout lo.t work.Oe'W'I(check m column 10) 11 en emo•oyw 1 ton of workdays •• conttnutng It the .. ..,... ft\e a.~mm..-y "' batng m•O.. ast~r'nate the number ot future worll.a..vs he will lo• a,.,d ectd that •t•mate to tna workde\lt he nas atr.ady lost and •nc:Judta thtt total '" the summary No fvrthet" entr•• are to be mao. wtttl respect to auch c .... tn the ne•t yNr't ..._.m,.,...,..,. 
Occuoat•onal inJuries and the ...,." c~eoo"• of OCCIM)al,,onat tt~ ara to be summar•Zad ~aratel'r ldtllrt''Y NCh e .. o-. tha ~oc» '"'column 7 o1 the log ot occupat•onal •nJU'IIfl and •lin• .. T..,_ aummery from the log rt m.CS. • tollovn 

eE SUAE TO COUNT OPIIILV THOSE CA.SES FAO._. T~E LOG 
WHICH ARE fOA THE CUA-=tEN"r REPO~TING Pt. ~IOC 

A. For OC:CUP.-toone! •ntu"• (•Ga,t•f..a b-. a coo• 10 on coh.tmn 7 ot th• tot form I rn.tr.e entr•• on the ltne tor 
co~ 10 of tl'l•l form 

Cotumn 1-Total c-.. Count me P'lulftbp of entr•et ..,,en have 1 code 10 '" column 7 ot the log E ,,., 
.,,, total '" column 1 of tntt form Thtt tt the total of oc.c:UP8ttonat •nru••et for tne ., .. r 

Column 2- Oeamt Coun-t tf'le n.t..~mber of entr~• fdeta of 
aaertd for oec:uoet•onal inturtet •n cotumn I oi me 
log. 

Column 3-TotaJ Lon Worko..,. C...:. Couru the number 
of cheeks for oec.._.et,onel tnjurtft '" c:Qiurnn 9 ot tne 
loll· 

CcMumn •-c... tnvohHng Oays Awwv From Work Count the numt.r of .,,.,. for occupattonal •n1urtes 
In column VA of me log. 

ColuiTN"I 6-Davt Awwy from Work Ac»d the entr,.. (tot.al dey,. eway I for occuoet•onal •n1ur.-. ,, column lA of _,.,.. 
Column 6-0ayt of Pl•trtC:ted Won: Actnotv Add tn1 

entrf" ltot.al of IUCh daytl tor occupet•on•l tnl'·""'"' 1n 
column lil8 of "lhe lOg. 

Cotun"tn 7-Nontatal C:..... WithOut LO.t Wortldr;'' Count the nurnbetr of chec:.kl for oc;cUC)8tiOna1 •ntur~tl on 
column 10 of the log 

Colun"tn 8-Terrn•n•ttona or l'ermanent Trentfers Cou"' 
the number of checkl tor OCCUP81tOnal •nJur•es ''"' column 1 1 of the IOQ 

CHECK l'f the totals for code 10 h•w beert enterao c;onectl'r'. th• aum ot columrts 2.3. and 1 of 1'h• form w•l• 
~~o.~al the number .n•rea 1n column 1 oi 1t'111 form. 

B. Follow the tame orocecsure for eacl"' •lin- coM. ente,,.,g 
the rota" on the aoproor~ate ""'- ot ,,.,,,form 

C Add the .,.,tr,.. of coO.. 21 throu~ 2'9 "" -.ch c:olumn for occupat,onal 111.,._. and enUtr towh on the ltne for 
COde 30 

0 Add fhe entr,.. for codn 10 and 30 •n each column end .,tar totals on the line for c:Ode 31. 

E Add tog.et'her cooe 31 lin• antrtet from tntt summ•I'"V end tne previous ~rttrtQ PttnOCJ tummart" (unlea tf'l!l 11 tne fi,...t ..... mmarv for the v•rl and en•r !he towlt on the lina for cOOl 32 

CMECK If "'• -.,mm.ary has beer! mllde .:orr-.cnv. tt1e antr.,. tn column 1 of Th• year to-oa~ rctal hna (cOO. 321 o1 thts form w11i eQual the total n~o~mt.er oi c ... , on tna 
lot for aH raoort1nQ Ptll'"lodt rtus y .. , 

F For comb•ned reoom of mOf'e th•n one un•t, ~d loeetne' tl'lf •na•v•dul' OOE E\I-102A. to•!Tis ~ubiT'rt!ed Dy 
~h un1t to obuin the ftewrft for the comb•ned form 

ON THE LINES PROVIOEO. enwr lh• ~-191 number of amotovees and tne toucl m.,.noura worked for tt't•l report•nv 
p..-tod • ~I • ttl• cumulat•w men·houi"S worll.O for -tf"\e YNr . 

The per.on resoo,sible for the P~olf"aflon ot me summary 
"'•r c:art•f'f' that 1t '' true end cornp .. te bv liD" tng tna a-atement on tne form. 
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SUMMARY OF DOE AND DOE CONTRACTOR 

OCCUPATIONAL INJURIES AND ILLNESSES 

REPORT PERIOD FROM January 1 • 1980 TO MarCh 31, 1980 

1 QRGA.NlZATIONAL. UNIT: ADORES$ OF R.EPORTING UNIT: 

Department of Energy 
Northern California Operations Office Simpson Engineering Company 

P. 0. Box 919 
l. CONT RACTOA; 

Simpson En 

•. CONT .. ACT NO., 564 77 ENG 60 

5. TYPE OF OPERATION: 

0 Government 

Q Proc::~uctton 

6. TY~ OF REPORT: 

[iJ Stn;te Reoortlnt Unit 

O ~~;~~"ne::~:;~,G~:mens 

INJURY AND 
ILLNESS CATEGORY 

CATEGORY 

OCCUPATIONAL INJURIES 

~~ (Sum ofco<MlOio 
':::! 1 code 30) 
P-f'! ::CCVPATIQNAL 
l..a. i ·NJURIES AND ll; · LLNESSES 

0 

TOTAL 
CASES 

53 

55 

55 
A ;E~AG.E NUMBER OF EMPLOYEES FOR THIS 
REPORTING PERIOD 

TOTAl.. MAN·MOURS WORKED FOR THIS 
REPORTING PERIOD 

CUMULATIVE MAN-HOURS WORK£0 
Y tar. to-<14 "1 

DEATHS 

Number of 
entrtft in 
COl. 8 Of 
tM log 

(2) 

D 

D 

D 

Li vennore,· CA 94550 

0 Cost.Pius Construction 

0 Lump-Sum Construction 

Arc:hlte<:t· 
EI"''91n .. rtnQ 

0 ComDineG, all ContrKtor Units (•me type of ooeratlon) 
Wltn 25 or Fewer Employees 

Otl!l L.Oit 
Workday c ... , 

Number of 
c,ecks In 
COl. 9 Of 

lt'MI 109 
(3) 

27 

27 

27 

LOST WORKDAY CASES 
CIMS 

ln..,Ot~ttng DIYI Away 
D1ys Aw1y From Work 
From Work 

Numt>tr of 
entrtn In 
COl. 9A Of 
the 109 

!•I 

20 

20 

Sum of 
entr .. s Jn 
COl. 9A Of 

the 109 
(5) 

73 

73 

Days of 
Restricted 

work 
Acttv•ty 

Sum of 
entr!•s In 
col. 98 of 

tN 109 
(6) 

154 

154 

154 

NONFATAl.. I TEAMI,.._A-

1 

CASES TIOI'oS OFI 
WfTHOUT ~ RMA--

L.OST NENT 
WOFIKOAYS T.........sFERS1 

NumDef of 
Chkkl In 
CO!. 10 Of 
,,. 109 

(7) 

26 

28 

28 

,.,.umoer of 
check' 1n 
col. ll of 

tne 1og 
(8) 

0 

0 

0 

6,810 I c~rufy tlwt lhr Summan oj DOE Qnd DOE (..'untrGCtor 

OccupGIIonaJ lmu"~s "'""11 illrt~DrJ u t,-ur ond 'umplrtt 
10 the best aj my kn, wledgt'. 

2, 9D,362 IS••"•'"'" Eugene B. Dunn 
2. 90.362 ~afety Engineer 4/4/8D 

(Tit .. &. O•tef. 



DEFINITIONS OF TERMS 
FOR USE IN RECORDING 
FEDERAL OCCUPATIONAL 
INJURIES AND ILLNESSES 

OCt lJPATIONAI INJURY is any inJury such as a cut, fn~
IUJC', •Pf•'"· ampul.lltHR, rh .. , whtt.h rr1ulu hom a wor .. aclldnu 
or fu,m ~•posurr m tht work C"R\Itronment 

()( t UPATIONA.l lllNESSofanrmplo)'tttstnyabnormal 
ro11dU1on or d•sordrr. othrr than one rc~uluna from an OCl.upa
hunal IHJUf)', \..JUW by C'I.(JOJUIC' IO m\'IIOOmn\111 fa..IOh lnd· 
,_. .. ,ttl w.uh h1s rmplormrnl. h tm.-ludn at.·utr and -.:hrtlRit.: rltnrut's 
01 dtW'I\C'~> wh ... :h m.1y bf: ..:au'N by mhal•uon, abwrptton, lnJI!'!o· 
uon, ur ,,hrn:-t ..:ontac.t. and •tm:h can M mdudt'd in the CllrJUfltS 
h\tnl b:lo• 

1 ht followm1 h"IRJ JIVr1 lhr CIIC'JOfits ol ()I.XUp.IIIU)ftll 
1IlM.,~ and dt\ordrn tMt wdl be uulut'd fot tht' purpo~ of 
da'"'Y'"I rn:oHIIblc 1llnnws lht ldtnufyma~o:odn arc tho!tt to 
bt u~d tn Column 1 of tht loa. For purJKK<1 of tnformatton, 
t'Umpk\ of ~a...h ... alt&ory art 11vtn Tht"W art I)'Jucal rumpln, 
ho•f"'tl, and •rt not lo bt lorntdrrtd 10 bt lht- comrftlt h\llnl of 
lhrt 1ypt1 ol •llncs.K"S and dtsorckn lhal art to bt counttd undtr 
tach latraory 

(21) On:upattonal Skm Ot~un Of Duordtn 
FumPt\ Cuntacl dnmauus, ecznna. or rash caustd hy 
ptmo~ry trruann and ~n~U11ns or po1sonous plo~uH; o1l 
a.:nt, ~hromt ulcns; cht'm~eal burns or innammattons; 
C1C 

(ll) lllnt Onea~s of 1M lunas (Pneumoconl0te1) 
t:~~.amplts Sll•~ost~. a~bn1os1s, coal wnr~tr's pneumo· 
lUR\1>11,, hys~lnOSIS, lftd 04hn' pntUnl0COnloie1 

(2JJ Rc~pnah •. y (\mdnwn1 Out< to To.IIIC Aatnt~ 
l-.•ampks Pm:umomtt'>, pharynltlli, rhtntln or acult con· 
IC'!ollon dut 10 lhtmk:lls, dush, sa.~on, or fumn; tarmtr's 
luns. th. 

tl4) Poew:>nmal~Y'>ItmK EfftC1s of To1uc Mateual~) ~ 
1-~t.tmpiM- Pm\OmnJ by kad, mrr ... ury. cadm1um. ar\t'nK, 
or •llhn mt'l.th. pol'>onma hy carbon monull!dc-, hydroatn 
.. ull1dc nf {tthrr 12o'>t'\, puhOIIIftl by bc:-nrol. uubon lcH&· 
~hluoJI'. 01 olhtr msanu: '>olvtnh, JKN.,omnl by m .. ~tt· 
... Kit \fl'•Y\ \Ulh as pa~ath10n, kad antnalt". potsonml 
hy nlhrr chemlllb ~u.._h &J. forma&drilydt. fNa'>IIU. and 
lt'>lll\, ('I~ 

(HJ Onurdtn ()ut 10 Phy11cal A.Jtnu (O!ohn Than 1 o11K 
M.iltrr•hl 
t-umpln. UC'auuollt, \unsuolt, hear t:.haU'iiiOn and 
otht'r cHtch uf ~m·uonmtnl.tl htat; frttllnl, hoslbrtt and 

., 

C'lltd' of t'IIJXhUft ro ltlW ltmJ'It'r.uurn; l:IIS\On dr-.caK, 
tfltd\ of tnmrm1 r;;~dt.tllon '"'.-•'fl('\, X Uy\, radrum), 
tlltlh rrl Htii\IOIIIIIIIti r•dt~ll\111 l..,tfJml!l ll.nh, uhr•\lroltl 
r•vs. "''"''u..,•vt'\, ~untturnl, til 

(26) Dht~~dtn Uue to Mt"JlC'•tf'd 1 rauma 
I •arnplt'>. Nur\C·mdu,td htdflllll lo\'>, synovllr\, ltno 
~ynrrv111'i, amJ bur\rll\, K.-yno~ud·, phrrwmrna, and ulhc-r 
l:unduron\ Llur hr rt'JlC'<~Ird n11rlruu, Vlhrlllun or pru\urt 

1191 All Othtr <Jruupal•unallllne\'('' 
l:•.ampln Alllhra•. bru~cllml\, mfr.·11ou' tw-palrll\, 
mal1gn.anr o~nd hrnran tumor,, loud por..umn1. hi\IO 
pld\11111~1\, lllntdromiumy ... o\1\, ('I~ 

Rfl OKUAHI t· 0( t lJPA fiONAI. INlURII·.S ANU Ill 
Nl-\~l:S art' 11.ny ur.xupallonal lf'IJUfiC'\ or 1llnt'UC' "'h~eh ft\Uh 

I) f'ATAlllii-S, rraardkss of lht llmt bttwttn lht" InJury 
and deal h. or tht ltnarh of 1ht tUnn,, (K 

ll I OST WOMKDA'" CASI:5, orhtr than ratahtttlo thai 
rt .. uh m lo\1 wOfkd•y,, ur 

]) NONJ-ATAI t.a. ... f·~ WIHIOUl lOST WORKHAYS, 
whllh re,ull m nan,ltr lo ar1utht1 Jub or tt"rmmt~Hnn ur 
tmpluyniC'nl, tJr rt'qunt ntC'lh ..... l llcalm<'llt (II\ dd1nt'd 
btluw). ur mvolvr luu ol r.:ull'oi.IOU\RC'H Of rnUKtHln uf 
"'otk or mu11nn ·rh" .._·atqmy lllisu mdudt'> •n)' J••1 
no\td u,:~up•uonal IIIMS\t"\ ~~~~rhllh art rtJ)tultd 1t1 tht 
A1tnq bu1 out' nul da,\lf•cd • ., fataltun ()I lo'r ,..;ukday 

MU>It AI 1 Rl·ATMl-NT in~:ludl'\ trn1ment admilll\lttc-d 
by a phy\lll•ll ur b) rr1r~lertd profl',\tt•nal ptt~dnnd undtr lhf 
st•ndrn1 ordtn or a phy\loan Mrd1ud trulmt'nl dut', NO 1 
indudt hnt 111J lfC'illmtnl lont·trme lftalmtnl 1111d \U~utnl 
uh-.c"IIIIIIIOR ,,f nunor ~ratdlt'\, ~ul\, burn~ 'Jll•mrn. and 110 
for1h. wht ... h do nul llrdrn•••ly rtquuc mf'dltal Latrl e\lt"n thrluJh 
provtdtd by a phy\1~1an or lf'll5ttrt'd prolt'>'>IUndl ptrwnnd 

t-S1AH11Sf1Mt-NT. ,-. .. mslt pt,y .. llal lotatkln •hrrt bu\oi· 
nt~s "r.:ondlllh'od or whtrt \('I \I Ill'' ur mdu\111•1 Opt't.llttllls lift 
ptdurmtd j•or e•.ttnflle w;ut"huu\t, or lt"ntral illdmnu,lt.tll\lt 
ollt~r) Whtrr di\lllltlfy -.tpanllt <~lii"'IIIC'\ arr flt'durmt"d at a 
s•nll'lr ph)l\ll•l IOlallon f\Ut:h as lnrrtr•ct (un>llu•:l•on atll\llllts 
optr•l<'"ll from lht ~.1mr ph)')llallo...auun a\ a ltunhrr yard). tach 
a"'''"''' 'lull bt !I tilled II\ .a v:paratt' C'\tahh,hrut'nl 

<\~rntll'\ C'ftldlttJ Ill .ICIIVII\t\ \Ulh .. , illjHhUIIIHt, ~U!I\IrUC 
!ton, lr•n\flOriiiiiiNI, lOnlniUflllillljlll'. and dt·,••••, tt.ill ••rd \.J.Ill 
lary \t'f\'lle\, •hllh nrily bt phy" ... ally \ll\ptrwtJ rr,nrth m•} bt 
mcunfilllll"'d al alllitt.l"' 10 ..,hllh tmplrtYC'C\ ICP<HI ca.h Ja~ 

Rc-uud~ lor ptf\unnd ,..hnllo nut Jlfllllillltl) IC~III 1u ""o'k ill 1 
\lnMIC' C'\ldbh,hmt'nl, ~u~h •~ ln\'eltuM In hulllllll''• rnamC'Cn, til , 
shall t'lle' mauuasntt.l 111 tht k.._a11on hum ... hlth lhty "'~' pa1d 
Of lht" bil\l"' from ~~~~rhJlh JltfWnnrl Opt! •It W ~·fry OUI lhC'If 
kll~lllf"'> 

WONk I·NVIRONMI·NI n ~omprr'><'d uf tht phyS! ... allulll 
uon, t:'4Utpmtnl. m.JII'II.ilh prOln\l"'J u1 u .. n.l. 11nll tht kmd, t•l 
UpC'UIIOilS porrfurmttJ by <In f'lliJliO)'t't Ill tht· prrfiHffidii~C uf h" 
wrnk, whtlhtl nn 01 oH rht Alenty·~ prt'ml\ot~ 

INSTRUCTIONS FOR 
COMPLETING LOG OF 
FEDERAL OCCUPATIONAL 
INJURIES AND ILLNESSES 
(OS~A FORM NO. 100F) 

<olumn 1-(·,-.~F OM Fll E NliM8fR 
Any numhf't may ht enlttt'd "'hh h "'ill fkililalr compariton *''"' \UJlf"ltnK'nt•ry H'\ mLI\ 

( olumn 2- IM I I· IJI INHJRY OR IILNFSS 
J.or Clu·ur•r,unal IRJUfl<"' ('nttr lh(' datt of lht wnrk a('ddf'nl 
whK"h Jt'\rrltnJ 111 lRIUI)' l·nr <Xlllflal~mal rllntt\C"\ t"nltr lhr 
dalt ol mrual draruro"' of tllnt"~\, or, 1f ahu·ntt Or.Yurtr-d 
lw-furt dtaJn"'"· the frrtl day of lht' •""mtt tn con~uun 
..,.,h whKh lht 1•\e ..,1\, diiiJno'>t"d 

('nlumn l, J-MPI OYH ·~ NI\Mf 
(ulumn 4 -IH 1 (!Pt\llf)N 

l-ntr-r lh(' nuupiUrunall!llt nf th(' fob lo "'htch lht tmpto'ft't' 
.... , a'''IIRC"d at lht" llfn(' nl mrur\1 Of tllnt11 In lh(' ah,enU" of 
a lllfmAI (l('{Up.lllt•nal till(', entt"r a httrr dr'\\rrptttm .,r tht' 
Julir' nf tht' tmplnlltt 

Column' Olf>J\RJMINT 
I· nltr lht n .. mr of lhf' dt('artmnu to wt.ich nnployrT ••• 
l\ .. ijlntll II lht llffl(" of IHftll y tU 1llnt-", ""hMht>J Of not tnl· 
r'n~tt ••• adu~lly wrwlltntt 111 lh•t dcpaflmnu al lht timt. 
In !he' •h1t'mT of futmat depanm('nl !rile\, t'nlt"f • ttftrf df" 
"-Uf.'lron of '"''mal •flfkroiltle lo whrlh t>mrlnv"' "a'"llnn.J 

Column l't- NA II!RI Of IN ll!R Y OR II I Nl ... S t\Nil PAR f('\) 
Of ROD¥ 1\f II C'l( U 

f'"rr a turd d('\lflrtllon or tht intury or illnf"\'\ and indkatt 
lht roar! or p.uh ul hody aH«tcd Whnt tnlut body " .tf 
f('~:lf'll. lht tnlr)" "hod\1'. (•n ht u'it'd 

C•tlumn 7-INJIIMV OR Ill Nl S~ <Of)[ 
I ntrr lht ont' lodt whRh mn\lll:curatcly dncribt-11ht nalu~ 
11f rnfur)' or 1lhw-~' A lnt of ,-odf:, •PJW'ilf'\ at lht hounm or rtw 
l•lJ A muft <:omplt'lt Jr<w.r1pt1on ol U\\ 11pa11on•l lllJUflt' and 
riiM\\f'' apflC'ilr' Nolo"' m "ddrntltlln\ · 

Column" f" r 1\llllf-S 
II·~ ucruroaltnn•l In JUt)' Of lllnt'" rrsul!td in death, nun datt 
nl dr~ih 

(nlumn Y-IOST WORI<I>AY ( ASFS 
I n1n • cht.. II. lnr <'illd• u•t •hK"h tn\lolvn day• away from 
•ork, Of day\ Hf rt'<>IIKitd ""ork lklilll)'. or t'Mlth l·a~h losl 
wodr;d•l' Cll .. t' aho ff'QUHf'\ an tflll)' In (Oiumn IIA or lOiumn 
90 Of hofh 

< nlumn IJ~- I OST WORkD.I!.\'S--DA.YS AWAY fROM-
W()Rk 

1-nttt tht numhtr of '""kday• fcnme£uttvt or noiJ on whtrh 
lht rmf'kl)'f"t' w"uld h.a~r "'urktd hut cuukl not hn:•u\f' of 
nt.eupatrnrul IIIJUI'; ur rllnf'\\ lht" numhtr nf lo11 "'orkdav' 

\huuld nn1 mdudt' I he day of in1ury or on\t1 ... r rllnr" "' •n\ 
d.t~' <lfl "'hllh lht' cmplnyt"t' "'••uld ntll ha\r .,.,,.,~ .. d {•rn 
illllu,h .ahl~ In wotk 

Nf)(l I or tmploYtt\ not ha"i!IJ 1 ftflularl~ whr,luk•t \hof• 
I(' ~f'fl:llh illltk lftf\t"t•, (tlll\IIU\IIom WOf .. ('l• f'i\111 111!1(' 
enrt'~'llt'f''. til' . 11 mav ht ntll:'\\olfY to t"•lrma1r !hi:' •1un•0..1 ,,, 
I0\1 "''"kdil\'\ t-~••m•IM nl ln'\1 -.orli.dav• 'halt ht h•~nl '''I 
p!lnr ~~~tnrk luqon nf lhe rmptovtr lind d.H\ ,.u,._rd t-\ tm 
f'IPvef"\. nut 1il nr lnjurt'd. "'prk1nj! 111 I he dt'pallmt'n! aud pr 
'''-'Urtll!<lll nf lh(' 111 <If lnfUft'd mrpln)'t'f' 

Colunm Yfi-I0\1 WOR .. IJt\'1\ D.l!.'f\ Of RI,IRH TID 
WORt\. .I!,('JtVfr\' 

rnttr 1hr numflC'r ~~r wor.dan ftomn:Uitwt m noll on """•lh 
hr< ~II\(' n( lnjUf\1 (If tlfnt" 

llthr rmroluvt'f' "'"' 1\tlflntd lo annlhe'r joh on • '"""'"a'' 
ha'l~. 

21 fht rmftluJtt worktd 11 a pnmann~t toh It" rhan full1tn1e, .• 
• H tht: rmrolortt ... mhd at a rnmancnrly .,.,,,f"d toh hu1 
1 <ould not Ptrform all duhn normall11 u'flnr,.tt'tJ ..,,,h u 

Tht nun1ht-r or ln\1 •mkd•p \hould nol till. ludt" lht' d11 nf 
rnturv ur nn~t of tltnr\\ tlf anv lf.av' on ,.hrth fht' rmrolovtT 
..,ould nnl h,."t wllf ... ('\1 t',.C'n !hnuflh at>lt "' """'k 

tnlunm IO·NONL"-IAI t A\f-S Wlltl<tl!f f(l"tl WORk 
04.'1'"t 

[nltf II rhr. kin Column 10 rm all ('.Y, of Ol.TupaltnnalrnJU!\1 
(If rllnl:'\\ . ..,hldt drd nn1 tmnl11r fat.al!llf'\ or ln\1 .. o,.._dav• t>w 
drd t(''"'' rn 

lramftr to anolhtr job 01 lrrm•n.tlton or nnploymtnl. 
- MN,, al lrnlmtnl. Ofht:r rh•n lrnt ••d. or 
- lhiiJiflP\1\ (If Ut:tUrtilii!Oflll ttlnM\, Of 

-I th\ ol lUn'k IOU\Rf'\\, Of 
· Rntthlton of work nr moorton 

<olumn II TRAN:<>It-R JOANOTttFR JOB OR TfRMINt\ 
liON Of- (MPlOYMINI WllUOliT 10'1 WORk 
DA'r.-.,; 

If lht , het·k 1n (. rllumn 10 ftf'fnntltd a lrandtr lo anf'tht'r 
rot. m tnrmnahnn nf rmrluymrnt wtlh no lo~l "'orkdav\, 
min annthtr lhfl.k tn ( nlunrn II 

INIIIAIIN<• RH.)UtRf Mt NT 
I adr hnr rnh, rr,ardtntr an or.:curalional rn)urr or til~~ 
mu,lllr rnllt<tltd '" lht' flJhl h•nd maqun hy thr Jlf'non tt\f'l\n 
\ihfr '"' thr au Utlln' (If thr- rnlr\1 ( hanttM m •n tnlr\ .aho 
mu'l ht ont11aln.J m lht aflrltC"d .ol11rnn 

OIAN<ot-'\ IN 1·\ft-Nf Of OR Ot•J( n,,!l 01 INJl'RY fiR 
Ill Nf \S 

lr lht-rt " a {hanrt 1n an O('('U,.IKmal 11\JU'" Of 1llnr" { l"l" 
whft h •Hn·h t'fllrlr"\ tn l olumn\ ~. 10, ot I I. the IH '' l:'lllf\ 
,,..ould N ltnrd out and I nr• f'nliy mild(- I nr tumplr t1 "" 
IIIJIIf('d t'mpln\lt'f' 81 II HI rcqunt'd only mfdk •I lrr;Hmrnr hur 
I81C'f Inti wnf .. davt,lhC' dlt'tk rn ( olumn IO,houkJ tor I>IIC"<I nut 
and thr numtw-r nf loti ..,Of.,ll•v\ MIIMf'd til ( rllumn •1 
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INSTRUCTIONS FOR COMPLETING DOE F 5484.8 

Ttrminatoon Occupatio~! Exposure Report 

. GE!IIERAl INSTRI..:CTIONS 

.1. Pursuant to DO£ 5-484 1. a Tcm11n011tJon E\po~ure fleport 
summMumg \ol.hole b•)J; e.,posure~ re•:orded dunng the penod of 
employment by DOE and DOE conuat.:tor shalJ be prepared upon 
termmallon. 

b P!ease prrnt all ltlformauon. The leHer '0' should be prmted ·o· to 
dtfferenuare ll from the number zero. SllTILI.:uly, the Jetter ·z· 
Ulould be pnnted ·~·to differentiate It from the number '2' Seven.! 
ot tht' data 1tems requ:re data to be "lht JU~lf~ed tR.J.), wnrten 
from the nght hand s1de of the field, while others requD"e data to be 
left JUSttfJed IL.J J, 'olrTHten from the left hand side of the (te"ld. All 
month~ and d..r.ys should be represented b}' r .. ·~iaJt numbers (e.1 .. 
S.prenib<r 3. 1941, oiloutd b< 1m11en. 09-03~1). 

.._ Oni). one charcder ~r 11ldl-."3ttd space as cllowed. Do not use more 
th.an the allotted spaces on ~he fonn. 

PREPARED BY. DATE. ORGANIZATION, AND ADDRESS-This 
anformatton 1s for reference, shoul!J future :erdicauon M requtred 
from the tndi-...tdual who ongmally encoded the scmmary inforT!'auon. 
If cards or tapes are submttted, this pon1on of DOE F S434.8 should be 
comple1ed and submuted wnh them. 

e l·or each md1vtdual reported, there must be Mientlficatlon d.lta ('1' 
m column 80) ~nd e1ther externil exposure data ( '2' tn column 80) 
cr 1ntanal exposure data 1'3' .n ::oi•.Jmn 80). The '2' or '3' cards.a.s 
ma:-:y :~s necessarv. s.1ould ~ grouped and foiJow the '1' ~ard when 
transmitted to a!l.Sure t~l itl.J e>.posure data for an tndJvldu&J IS 
rep or ted 

2. SPECIFIC INSTRL'CTIO!'IS 

a snciAL St.CLRJTY \L '-IBER Enter SOCial ~~UCil)' number 
of mdrv•dual bem(Z reported. L~ the word "none'" for !OdJYJdt..al.s 
-..•thout a so .. :~.al >e~."urlt)" number and "'unk.no...,n" lor th~se who 
rei use to reveal It in either case, I he entry ~ou1d. be left JUStJ.fit.d. 

b. H/RI:. lntcr date the tndtvKhal was hued For vJsUors, hue dates 
arc not rcqutred. 

\.-1.\ft Enter the fust name of the md1v1dua! startmg 1n L'Oiumn 22. 
th~ rr.1ddlc uHHal m ~..olumn 37, ind the last name st:uung 1n column 
)8 If there IS no mtddle lnJIIal.leave that bo .... blank. 

d. 8/ R TH t- ntcr bathdate oi mdlvK1ut~l. 

~- Tf.R.\1/,\A T/V.I\;" Fnter the dottc the mdrvtdu .. l was term mated. 
J or "'"uor~. I he end e\posure !Ute w&JI be the ume as the 
termlT\OI.IIOn date. 

CO\ TR 1 CT CODt. A un1que JdentafJer J'\£1~nf'd to ea~h -.ontra..:tor 
and oor Clfi ... e r~portmg tc the Radl.lliOn f-.xposure System. fhe 
t:Odc .. hou1d be left JU~ftft~d m the ti~ld wllh h) phens mduded t~nd 
!ipa~.:e~ traaling Ttwi ..cL·tJon and ttem 7, T~pe, mU!!.l t~lwap be ~om
plcted and ..-on~l~tent for all ..-a.rd~ tl through J) 

TYPf. Fmcr ilph .. beiK -.hara~o:ter to 1ndh.:ate type ol orpnultlton 

Ill '(" = DOF Contra..tor 
121 ·r.·- DOl Ollice 

BH.!\ Fntt"r "'tf'lnntn,: monllormg do~te ot ex:posure for external 
~xpoo;ure n:ports 

£.\"D Enter endm& morutonng date of expo~Lore for c:-'terno~~o1 
exposure repons . 

J. AREA EXP Enter 2-ch.a.ra~.:ter ..:ode to md1catt the uea of e.\po~ure 

(I) 'WB' =~hole Bodr 
(2) 'SK' = Skrn 
13) 'HN' =Hands 
t4) 'F.\' • For .. nn: 

(51 'EX' c E\terrrun 
t61 'EY' =Eye 
171 'HD' = He•d 
( 81 ·c~· = Gun~ds 

k. EXTER.\AL EXPOSCR£ lndrc•re rhe lotol do"' 1n R[\1$ rhar 
was re~:orded for the s.peclf.ed pa.rt of body dunn,: till: •nd1cated 
))i!uod of expoiUre. use seven dJ.gJU, three dec1rnaJ posJt•ons If 
the tou.l dose was recorde-d u bemg mmt.ma.J (i.e., les.s th.an measur
able by the monJtonng syJtem empioyed). place ~n '\1' R1,ht 
Jusu.fy data and omit the de~zma1 pomt. e.g .. code 1.152 ~s 125: . 

I. TYPREC Always equal "T' for termuuted emplo}ees 
Always equal ·v· for report of "'lSltor e\.posure. 

m. TYI'£.'<1' Always equal 'E' for external. 

n. BEGI.V Enter be1111nma cUte of exposure for internal e\posurr 
reports. 

o. E.VD: fnter endm1 due of expowre for lnternal exposure reports 

p. ORGAS COD£· Enter 2-<111111 code to indrcate orpn affeOied 

11) Lung 28 (8) LIVer 56 
( :, Bone II (9) Testes 78 
(3J D1gestrve Synem 50 (10 Prosute 77 
(41 Whole l:!udy 00 (!II Th•7ord 96 
IS) K1dney 71 ( 12\ o .. ary 87 
161 Spleen 07 (!31 'o!uscte 13 
( 7) P.inc:reas 59 1141 Adre,.t Gtond 9j 

q. IST£R.\.4L E.'<POSLRE Fntcr estJmate of mternal desposJt1on 
seven d1gHs. three denmal roslt1ons tn,ht Jusufy numbers om11 
rhe dectmal pomt. e.J., ~ode 45.252 u 45252) If the tot~l do~ 
wa.s recorded u bemg mmtmal tl.e., Jess than measurable bv the 
momtonng synem employed}, pl.il'"e a.n ·~.' 

r. Mt:TH DOSE !ll<lhod of dcrermrng dose. 

(1) 8 - Booassa y 

(2) IV - Jn-\ltvo '"aunt 

s. ORGA!V COD/:." Second organ ~ode (see number 16, 1f requuedt 

t. I.! NITS Unrt of measure codes: 

(1 t Mu.:rocunes 'C' 
'2) MJcrogrilms ·o· 
(3) ~of Body Burden'E' 

(41 ; of lung Burden 'G' 
(5) ·; of Th) rood Burden 'H' 
t6) '~of Ktdnc) Burd~n 'L · 

u . . \"L'CI.IDE Fnter the dcposued nudJde($). le-tt JUStlfted l'~ tht' 
proper isotope notauon •~ lmed m tht- Table. orrlt'r DOr 5-'80 I 
Chapter XI. omtttmtt hyphens .md spa-.·m~. II the dok rt"~ulll.•d 1 ro1n 
il m1xture of nudJd~.s. hst the ma.,or \"Onmoutors ~·omt'~ ... tl~t'h 
(1.e .. Ces1um 137 ""d Cobalt 60 ~ould t-oe ~oJt'd C'Slj"'l(Cll\)t 

v. TYPRI:."C ,.._,,.J~'5 t>quJJ ·r· tt'rmtnJtt>d t'mrlo)t't'~ 
A.. I.,., a)'S equal ·v· tor rt>port to v1~1tor t'\rusurt' 

w. TYPI:"XP Alwa)s ~:qual 'I" fur 1ntt>rnat. 



( 

DOE 5484. 1 
2-24-81 

"""' 00(~1 

U.S OEPARTMENT OF ENERGY 

TERMINATION OCCUPATIONAL EXPOSURE 
REPORT 

@s Ph 

2 HIRf 

I Sf GIN 9 ENO 10 
I I I I 
I I I I i~ ltl ~o~: D oiLY iJI.M

1 D gJt T 
0/9 11 5 7 4 1 i2 o: 9 719 lriB 

i I i i I 
i ! I ! 

I 1 ! i 
; 

i 

j ! ! li t t-

1t JAl. J JJ1 Zl•lJ ...... .... 

Attachment 10 

Page 1 

.------------------------------------
l llfl'llRTNi OlliAMlA !1010 I'll PAIU 8Y 

Fusion Research Laborat~ry R. Carrington 

r.~. Box 1605 2~1)80 319-2~-c'!f3'i(W1 

Cupertino, California 94553 

::nwnw:r011 COO! 

11 [JTfRH.l: 
1 i ~ J fiPOS~r 

~ 
!'~ 

1 2/: 2 T f 
r--

I E 

I r-7 

i 
H-

I i I 
r-~ 

J }.\ ' r-:-
Jl I 01 IQ 

,, Sf GIN II ENO 16 17 INTERNAl EXPOSURE 11 19 1IJ )I lli!l!OflSI Ll' :~ 
I I I I 

r---------- -
i§,~§~~ I I I I 

! ~§ [~ l1t~o~to o1
tr ~1 o o1 r ~ 

0'9 1 11 5 7 4 1 :2 Oi9 719 11 8 0 0'0 1 1 v E AM 4 1 I I rl~ 
I I I I 

l ! I 
f-f-. I 

I I ! 
r-r-

I I 

I ~ ~- ft 
r-~ 

1~ f- (;; f- '. r-+- -I- l•lt I- l• -;rr; -· ,, 11 ll 14ll44 -~ ..-. 

I I 



Attachment 11 

Page 2 
DOE 5484.1 
2-24-81 

PEGI:iTRATION OR ,QENTIFICATION NUMBER 

N-3624 
i MAKE AND MOOH 

! Conair C 1000 I 
DATE OF ACCIOENT.tNCIOENT 

20 April, 1980 

----C. PRIORITY PROCEDUREI ------------------
1. 0 Hu,.,.,.n S.foty 2. al Contraclo• •nd DOE N<>t•f>ed 3. Iii NTSII/FM Notrhocl 
4. ~ Puaenven ~~~~[or lccofrtmodtltiOf'll or cCHHUturd ,..,.JpO,lllltUft ., "~cruu y) 
5. ::i, Wrecqq. (tt"•"l' for protrctlott •"d {CH r~motlfll ~~~~' NTSB dttNIWitcrJ 
6 = Secure Haz•rdoua or Cl•a,f•ed Co~r;o 

----------~0 CONTRACTOR AND DOE. NTSB/F_~~~IAL_N(lTIF!CATION 
1 AIRCRAFT TYPE -~NUMBER '13. AIRCRAFT NATIONALITY 14 AIRCRAFT OPER,UOR i 3624 I USA 

I Atlas Aviation'-::-=-:-c:-::-::-
8. PILOT IN COMMANOI. ACCIDENT/INCIDENT 18. LAST DEPARTURE II. NEXT EXTENDED 

5 .~IRCRAFT OWNER 

Conair C 1000 

TIME POINT LANDING POINT 
• Markel Airport b f d A' t Dep~~:_m~~of Ener_2y Co l1 n Fergu_~~~ ~~nown____ New Me xi c:o fu 0 tol 0 ~~~gr 10 AIRCRAFT.'WRECKAGE ! 11. NUMBER PERSONS T2. NUMBER OF 13. WEATHER 

·1 ABOARD, ln,uoes Feteliu• VFA I IFR I Vtt 'W•nd· Cetl 
Cr p I I __ 11

_ 

·Mt. t1oran, Colorado I ""' 1 ! _._.,1 1 0 2 X . 
14. EXTE"'T OF OAMAGE--~OANGEROUS ARTICLES ABOAAO --- 18. TYPE OF FLIGHT (chrck ""'I I 0 C..go 0 T ...... il , __ 

:,~0 
Demolished I None 

17 • "'AME OF NTSB. FAA AG E"'T. CONTRACTOR/ODE OFFICIAL NOTIFIED 
T. C. Charles 

17.b. DATE AND TIME OF NOTIFICATION 

, 1340 20 April. l9RQ 
E. !:g_~]'-~A~TOFII_ NOTIFICATIO"_f~_!~~! rf?u.t_~~!!_.4ff~!!'-:_"'~ ullplto,~ ";:":.::"'.::.~><::..c'.::"---------

1. X: Ch10f Pdot 

1 Bu .. -.l ~2nl..,6_-.,.3,...4 ,.,.3 ,-6r8rlr<7,.--__ _ 
IHorr•!l 216-41 0-5115 

3 LJ Prestdent 

fBu..,nea) 

(Home) 

5 C P R Department 

IBut,_l ----------
IMomel 

7 0 COt'ltriCtor Insurance 

IButlfloul ----------
(Ho-1 

9 iJ Other Kov Pononnol 

2. 0 ct.. .. ~ of &o.rd 

(8UIInO .. I ----------
(Home) 

4. 0 Chief oi Mointenanco 

f8Ysmeul ----------
(Homel 

6. 0 ContriCtOf Attorney 

l8u11noal ----------
(Ho,..l 

IT•••• E. F. Moses, Manager IBulirw••-=2:...;.1-=5_-..;,4"-1 0;:..-_6::;,;7_4'-4'---- IHo,..l 21 6-342-1 0 35 
(Titlol ________________ IButin-1 IHo,..l ----=-~----

1. RECEIVED AT ll. OEL.IVEFIEO TO 3. DATE 4. TIME 
Center 

[;;:ergenct Information Aviation Safety Division 20 AorlJ 1980 1510 
5 RECEIVED BY tS•"llt~rr 4"d Tltlttl &. DATE 1. TIME B. RECEIVED VIA 
L. T. Farley 0 In Penon 

0 Ado Emergency Information Coordination 20 April 1980 1635 
llliT....,.,... 

r 
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U.$. DEPARTMENT OF ENERGY 
AIRCRAFT ACCIDENT/INCIDENT PRELIMINARY REPORT 

1\STR I...'CT/OSS fl} To~~ complntd ar soon 4:r pou:blr b\-' tht* QSSJpttd DO£ or DOE L'Ontro~ror accu:/(nr llfl'f'Httarnr 

A t t a c hm en t 1 1 
Page 1 

{':' For'4'Drd dnt ,·op~ ro rhr h~IJd of rhr Jitld ori(Qni::lltwra mftty dtlilStOII or offiu and on~ copy to llu Dvtctor. Ojjicr of 

O~rar10n.ai w11d tm·lfonmrrrtal Sa}rty. DOt Ht>aJq1~arrtrs 

A. ACCIDENT/INCIDENT DATA 
1 FROM ro[[lc< of 0"1'"1----------,-~.,-2-:-T-0-- -----------..l-.-0-A-TE---r4-. _T_I_M_E_IIo_ca_/1--

j DOE Headquarters I 
Unknown Rocky Mountain Operations Offic~ EV-134 _April 20,1 

------------------------~------~---------5. INFORMATION FROM 

6 REGISTRATION NUMBER ~· MAKE AND MODEL 
~ 3524 onair C 1000 

)a. OPERP.TOR OF P.IRCRAFT 
Atlas Aviation 

------------ -~------ -----
9 TYPE OF ~CTIVIT'Y (acr ta.rL msrPuctJOII. pi,asun. bun•u·u. rxtf.Utn·r. c.,.,.,lJ IF KNOWN 

Business 
-1 o--e-A-1 E-F DES-C-RI_PT_I O-N-OFCI-RC-u-Ms=TA:-:-Nc=c::-:es=-=s::-u::cAAc-:o:c-u-:-N::-Dic:-N::-G =THE occuRRENCE 

Aircraft departed Markel Airport at 0916 20 April. 1980; did not arrive at destination, 

declared overdue and missing 1141 2C April. Subsequent search discovered wreckage and 

bcdies approximately 100 feet below peak of Mt. Mason. 

~---- ~ ---- ----- ----- -- ------ --------- ----------
1' "'E.O.THER DATA 

~a·:ter~d liQ..l.idS lO_.OOO~et _________ _ 
C Suost~nt .. l 0 Mmor D F1r1 0 None 

' _,M"-'1'-'N'-"0"-A'----r-=~S~EA~'-'I"""O;;u~·..,-S:...·_~_I'_A~ ,_ 
2 

--------- -~NONE 

1 J '<UMBEl> OF INJURiES OF OCCUP.O.NTS AND ._ 1 

NON OCCUPANTS .,... ' 
- -------- ------- -· ---+-- ...L-----'-----~ 

14 N.O.ME .O.ND .O.DDAESS OF PILOT 115 NAMES OF CREW 116 ~~~~~~~~S 

-~~l~_n _Fergus_o~ ______________ l_None -------· I 
17 LOCATION OF OCCURRENCE (.\~oJrrrt nt,;. ta-.·n 4nd lttlrtl rG'1w ruwu •fotorrdu,. or rrtlU..ttl' 

_ ~Qili QSbur.g_. _£_q_1()rad_o ___________________ __ 
18 ::lATE .O.'<D TIME OF OCCURRENCE 

__l_Q_A_pr_i_l_.__li~_O_Iime..J!_n_know_n ____ ---·----
19 INFORMATION ON COVERAGE OF OCCURRENCE BY FAA. NTSB, OTHERS 

8 FAA AIR TRAFFIC SERVICES SUMMARY OF FLIGHT HANDLING 

1 M~~SkTe~EP;~t~~~;o~NT-- --- - -- u r~gA1~;f,-T19fo- -- p~ B~f~NrdEDAi~~10Co 1 or ado 
-- ---- ____ . __________ L ___ - ------- -
4 L.O.ST RP.DIO CONTACT/POSITION ANDIOA RADP.A POSITION 

1037 
. ------------

5. LAST .O.TC CONTROL CLEARP.NCE 
1030 

6 Fc,GHTPLAN 0 IFA 29 \/FA 0 None 0 Unknow~ 
·-----------

1 PILOT BRIEFING 
C Yn !XJ No 0 Unk""wn 

·-------------------------
a OTHER 



Attachment 12 
Page 2 

DOE 5484. 1 
2-24-81 

1- CREW HISTORY IWhol 71~P~,~-.~,-.n-Co~n~tr~o~,~-------------~[2~.-=~--,~0cc~-~--.o~~~~,~--i -N~o~VIP•=.~.~N~.~ .. =h>O~=,:m~v'Aeoo~~,d~-----------------------
IXJ PtC 0 s1c 12!1 1.61t 0 Aivht None 

.t.A ~.,. of P'•lot •n Co,.,..and 

Col in Ferguson I
I OoTII of llortll 

6/17/36 

5.A. "'-""of Second '" ComrnoMid 
None 

C. Oomicolo /city tutd Jllltt) 

I B Doto of Borth 

C. Oom•cllt fcU.Y41td Jl4tt) 

Hyattstown~olorad~------------------------1--~-~-~~-~~~ o. CArttf;c.-tt Graje, ~•h.tmbet" and R1t1"9 0. C.tihcata · Grme. N~mbtr lncJ Ret~ 
Airline, Muiti-enaine land __ 603~3~4~9~8---,~~~~~~---,~~~-~~----.~~~~~~------e Total Tu·ne ~- Time'" EqutP I G. MediCIII. Clan, o ..... E. TowiT- I F. T""" on EQUIQ. 

IG 
M.c2tc.tl · C!ea. D1t1 

3277 hrs. I 241 hrs. 1st 12/31/79 
H Proftc Cl'\eck. Dltl jf. Lu'"'! Check· 01t1

1

J. Duty l'tme · 24 Hrs. 
6/24/?9 · 9/3/79 None 

H. Profic. CI\Kk · 01te~l ~iN c:n.ct ·Colli J. Cutv Time· 014 ,.._L 

L- INVESTIGATION 
NTSB FAA !2. AECOR::>EA ~'~,.:E;,:Vc.:I::::,EW~:=----13. EXTENT OF INVESTIGATION t•· SOUI'ICE OF INFOI'IMATION NOTIFIEC ,A. F~IGHT IB VOICE IXl ATC [j OPERATOR Jl YES 0 NO 0 YES I] NO , 0 YES lb NO 0 OFFICE IXJ SCENE 0 SURVEILLANCE 0 OTHER I'P«•f>i 

S. AE~ATEC AEPORTS 0 OTHER llJHcl/y-)--+-11-.-N-T-S-~--_.,-A-I-I\j.-V_E_S_T_I_G_A_T_O_R __ ..__.,... ,-,-D-O_E_C_O_O_I'I_C_.!_IN-V--EST--1-G_A_T_O_R __ _ 
0 MAR 0 MorD lXI NONE R. Wessching il. T. Farley 

------------------------------------~------~---~~~ISPOSI ON 

1

2 OFFICE J. CATE i 4. RECEIVEC I . I Field S.foty c... J 
ASC 4/20 Dott 4/201nl! 4/2!0 

REPORT SUBMITTEC BY tSitiMtw,..) 

L. T. Farley 

I OIST OF 
,lREPORT 

4/2~ List 
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A 

U.$. DEPARTME~T OF EIURGV 
AIRCRAFT ACCIDENT/INCIDENT RECORD 

- GENERAL IDENTIFICATION (WHAT WHERE WHENl 

Attachment 12 

Page 1 

1. CA TEGOfiY 2. AGE~CY AIRCRAFT 3. TYPE OCCURRENCE 
~ 135 AJraott 0 U,... Aircroft IJ Ownod OR.,UIII 1i Aacldont 0 lncldont 

4. AIROIAFT MAKE AND MODEl li. REGISTRATION MARK I. LOCATION OF ACCIDENT (C1ty, Cow~r,, 

Conair C 1000 N-3624 
St•r•J 

Copinsburg, Colorado 

7. NAME OF OPERATOR 8. AOOfiESS OF OPERATOfl II. DATE 10. TIME tloc-'i 

Three Mi 1 e Road 
Atlas Aviation Brunswick, New Me xi co ~pri 1 20 198 Unk'1own 

8- NARRATIVE (EX!NNUOnl· Renwktl 
. 

Afrcraft departed Markel Airport at 0916 20 April, 1980. Did not arrive at destination, 

declared overdue and missing 1141 20 April. Subsequent search discovered wreckage and 

bodies approximately 100 feet below peak of Mt. Moran. 

C- PERSONS INVOLVED 

L1 p-- .. Fit. c-;;;;fi_-C.bo~ Cro .. l4 Grnd. Cr.,. I 5. PubliC 

ABOARD fZ.-.. _, 

~1 1 1 
-~' 

. ··~ 

1 .,.o• -. 
~ -~ ~ ~ ~ INJURED ~~- .S" 

/~ ..... 

DECEASED 1 l 

I. 

D- DAMAGE 
6. Total YEsTNO 

1 M1nor ~ 
2 2. Subnant~l l 

~ 
3 O.mo!11h~ _\I'_ I 
4. J;ire aftwr 1mpect I 

2 
5 Property da~ I 
6. I ! 

TAKEOFF[xjl•Vrr-;:-1 :APPROACH 
i CLIMB T"bESce N"T: I LANDING 

RUNWAY 
TEMP 

1. STATION S. RESTRICTIONS TO 8. WINO 

~rkel ~i~r~~-L~~--~~~~~~~~~m~· __ v_1_s·~N~o~ne~----~~--~~~--~_4 __ k_t~s __ _ 

II. REMARKS (SW""'"· edo.U.,ya, /HHPI. tvrh"""'· IN- U<-J 

H-AIR TRAFFIC CONTROL 

1 CONTAOUCOMMUNICATION FACILITY j2. ClEARJFl T. PLAN!_ 3. TYPE OF APPROACH 

1 TOWER I 1 CENTER l 1 FSS l jiFR J I l _1'_'-'I,RnNTI I VCR I 
l OTHER (UpMiltl l l UN I COM I jNONEj X I VFR I NONE I IlLS BACK I I AOF I 

[VUHbMe! I PAR 
I ASR I I VISUAl 

4. RADAR S. OEPARTEO DESTINATION 

INAREAOF !YEs! NO Markel Airport 0916 FOR Buford Airport AT Z 

COVERAGE j J I. LAST COMMUNICATION (Polttk>"- 11-. o;tlftld•J 

uNDERCONTROL 1 1 Markel Airport Time 0916 Altitude 000 feet 
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ANNUAL SUMMARY OF WHOLE BODY EXPOSURES TO IONIZING RADIATION 

1. GENERAL INSTRUCTIONS 

a. Pursuant to DOE 5484.1, an annual report summariZ
ing internal body exposures recorded dur~ng the pre
.l<ious calendar year for DOE and DOE contractor 
employees m the course of DOE act1vit1es and for 
VISitors to DOE or DOE operations shall be prepared 

.each year. 

b. Please pr~nt all rnformation. The letter '0' should be 
prmted '<J' to dJflerent1ate it from the number zero. 
Srmrlarly, the lener 'Z' should be prir'lted ·~ · to 
d1fferent1ate 1t from the number '2'. Several of the 
data 1tems requrre data to be right just1fied IR. J.), 
wr~tten from the r~ght hand side of the freld, whitt! 
others require data to be left JUSt1fred IL. J.), wr~tten 
from the left hand s1<le of the f1eld. 

c. Only one character Pt!r 1n01catea space 1S allowed. Do 
not use more than the alloted spaces on the form. 

d. Prepared BY. Date, Organizatron, and Address-Thrs 
informat10n is for r!ference, should future ver:fJcatJOn 
be requrred from the indivrdual who or~grnally encodt!d 
the summary 1nformatron. If cards or tapes are sub
mined. this port1on of DOE F 5484.6 should be 
completed and submitted with them. 

e A separate DOE F 5484.6 must be completed for each 
fac1lrty type where mon•tored person""l are employed. 
For example. if a contractor operates several facrlities and 
also mon1tors VISitors. a separate DOE F 5484 6 should oe 
prepared for each facdrty and for the total number of viSitors. 

2. SPECIFIC INSTRUCTIONS 

a. EMPLOYER: This sectron must always be completed 
and cons1stent for all cards lA througn Ci. It IS 
composed of codes rn three parts as follows. 

(1) Type-A one·character alpha code to rndrcate the 
type of organrzatron. 'C': DOE contractor 
'G': DOE offrce. 

(2) Contractor Code-A unrque 1dent:!rer ass.gned to 
each contractor and DOE off1ce reportrng t; the 
Rad:at1on Exposure Information Report1ng System. 
The code should be left justified in the field With 
hyphens 1ncluded and spaces trarling. 

(3) Facilirv Code-A two-character numerrc code 
identifying the fac:lity type for WhiCh the summary 
is be,ng reponed. If the facilitY type does not 
correspond to one of those l1sted on the front of 
DOE F 5484 6, ind1cate code '40' here and specrly the 
facility type in item number 6 of card C. 

b. YR: Indicate the calendar year for wh1ch the summary 
is be1ng submitted. 

c. TOTAL. The total number of 1nd1V1duals rn all of the 
dose ranges. !The number should be rrght JUStil•ed With 
leading blanks) 

d. NUMBER OF INDIVIDUALS WITH DOSES IN EACH 
RANGE !REM): A serres of 1 B. 5 d git f1elds which 
represent the number of 1nd1V1duats who received doses 
durrng the calendar year for the 18 ranges specif,ed. 
(The numbers must be r~!flt justrfied wrth leading 
blanks.) 

e. ACTUAL VALUES All expo,ures over 12.000 rems 
must be reported 1nd1"V1dua!ly by actual value. (The 
value is rrght justified 1n the field wrth lead1ng spaces. 
Om•t the dec1mal po1nt. e g., code 13.426 as 13426 
Three dec1mal places are assumed for these values. I 

f. 'OTHER' FACILITY TYPE If the facrlity type for 
whteh a contractor wishes to submit a repon is not 
listed on the front of DOE F 5484.6, 1nd1cate code '40' rn 
item 1 < and enter the name of the new facilit¥. type 
here. left JUS~hed. abbrev1at1ng when necessary. 
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()Of ~484 1 U.S. DEPARTMENT OF ENERGY 

ANNUAL SUMMARY OF WHOLE BODY EXPOSURES TO IONIZING RADIATION 

HlP! OYFR (l J I 
ORGANIZATION PREPARED BY 

Fus1on Re~earch Laboratory R. Carrington 
---~~---~~-~ ----~-- --~ -- ---------~~ 

PUNCH COLS. 

1-161NAll 

THREE CARDS 

(A, 8, ANO Cl ADDRESS DATE AREA CODE PHONE 

P. 0. Box 1605 2/4/80 319-265-3131 

Cu~rt1nQ.Ja11 fq_rni!l_9~553 

~~----~~~ ------- -~----·--:~--~ 

. J ~.~lnffiBE;a:rr;rwn t1m&d. _ . . . M ---~ ··-M ~ ... u 

02 REAlTOR 

04 FUEl FABRICATION 

01 URANIUM ENRICH 

10 WEAPONS fAB • 
TEST 

14 GENERAL 
RESEARCH 

16 ACCELERATOR 

40 OTHER" 

81 VISITORS 

It DOE OffiCU 

NO 
I 0 

N 1"11 
~ 
I Ul 
(X)~ 
_.(X) 

~ . 

-o )> 
OJ r+ 

t.::::; r+ 
m QJ 

(") 

~ 
m 
:::l 
r+ 
_. 
0.) 



-

lnstructtOflS !Of Complettng DOE. F 5484.7 

ANNUAL SUMMARY OF EXPOSURES 
RESULTING IN INTERNAL BODY DEPOSITIONS OF RADIOACTIVE MATERIALS 

·-1. GENERAL INSTRUCTIONS 

a. Pursuant to DOE 5484.1, an annual report summariz
ing Internal body exposures recorded during the pre
vious calendar year for DOE and DOE contractor 
employees '" the course of DOE act1vities and for 
visitors to DOE or DOE operations shall be prepared 
each year. 

b. Please pnnt all information. The letter ·o· shoLid be 
prtnted '0' to differentiate 1t from the number ;:ero. 
Sm•ilarly. the letter ·z· should be printed ·r to 
d1fferentrate it from the number '2'. Several of the 
data items requtre data to be right just1fi~d I R J.). 
wrttten frorn the right hand Side of the f1eld. while 
others reQUire data to be left just1fted IL. J ), wntten 
from the left hand side of the fteld. 

c. Only one character per ind1cated spaet> is allowed. Do 
not use more than the alloted spaces on the form. 

d. Prepared By, Date. Organization, and Address·- This 
information is fDf reference, should future ver1f1cation 
be required from the individual who Ofiginally encoded 
Ill'! summary infOfmation. If cards "' tapes are submined. 
this portion of DOE F 5484.7 should be completed and sub· 
m1ned with them. 

2. SPECIFIC INSTRUCTIONS 

a. EMPLOYER (required item on all cards/ Th11 sect1on 
must always be compleu•d and con'ltSIPnt f01 all Lards 

(1) Contractor Code-A un1que 1rlent1f•er ""'qned to 
each contractor and DOE offrce reportrrHJ to the 
Rad1atron Exposure lnformatron Reportmg System 
The code should be left just•f•ed 1n the fteld With 
hyphens mcluded and spaces tr arhng 

12) Type- A one· character alpha code to tnd•cate the 
type of orgauzatton 'C' ·.DOE contractor. 
'G' ~ DOE oll1ce. 

b. SOCIAL SECURITY NUMBtR Enter soetal securrty 
numher(s) of md•v•dual(s) bemg reported 

c. EXPOSURE DATE: Enter beg1nning date of exposure. 

d. BIRTH: Enter birthdate of ind1viduallsl being reported. 

e. NAME: EntPr the first initial of the individual in 
column 36. the m1ddle 1nit1al 1n column 37. and the 
last name starttng 1n column 38. 

f. NUCLIDES: Enter thl! depositl!d nuclidels), l!!ft 

g. 

1ustilted Use the proper Isotope notation as listed in 
the Tabll!, Order DOE 5480 1, Chapter 11, A-Stand
ards for Rad1ation Protection, omittmg hyphens and 
spacmg. If the dose resulted from a mixturf! of 
nuclides. list the maj<>r contributors consecutively 
li.e., CeSium 137 and Cobalt 60 would be coded 
CS137C060). 

ORGAN CODE 1. Enter 2-digit code to indicate each 
organ for which a dose IS spec1fied. Seleu from the 
codes listed·. 

(1) Lung 28 (8) Livf!r 56 
12) Bone 11 (9) Testf!S 78 
13) Oigest1ve System 50 ( 10) Prostate 71 
14) Whole Body 00 ( 11) Thyroid 96 
(5) Kldf'ey 71 (12) Ovary 87 
(6) Spleen 07 (13) Muscle 13 
(7) Pancreas 59 (14) Adrl!nal Gland 93 

h. ORGAN CODE 2: Second organ code (if required). 

ORGAN CODE 3: Thtrd organ code Iii required). 

i. DOSE EQUIVALENT. Enter the dose comm1tment 
(rems) rece1ved by the spectl1ed orgaCJ(s) dunng the 
cal~ndar year, seven d1g1ts includmg th1ee dec1mal 
poSitions. IR•ght lUStily numbers. omit the dec1mal 
pomt. e.g .. code 45.252"' 45252.) 

k. METH DOSE: Enter method of determming dose. 
Select 2 d1g•t code from follow1ng list 

11) - B•oassay (2) - In-vivo count 

GPO IT~ J!\1 

-ul::o 
0> rt 

(£) rt 
roo. 

(") 

N ::r 
3 
fD 
::::1 
rt 

-"" 

NO 
I 0 

N fTl 
-"" I (J1 

()) -"" _. ()) 

-"" 
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KEYPUIICH 

COtS. H4 
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1. SOCIAL SECliRIIY NO. 
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SUMMARY OF EXPOSURES RESULTING Ill IIITERIIALIIOOY DEPOSITIONS 

OF RADIOACTIVE MATERIALS FOR CY 11 
(OtUUe IHAN !0, ANNUA\ OOU (OMMIJMfHII 

!MI'l OYER tl 11 
REPORIING ORGANIZAIIOII PREPARED BY 

COIIIRACTOR CODE 
n 

•· Fusion Research Laboratory R. Carrington 
ADDRESS DAlE ARE A COOE PHOIIE 

P. 0. Box 1605 2/4/80 319-265-3131 

Cupertino, California 94553 
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INSTRUCTIONS 
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APPENDIX U 

JOB DESCRIPTIONS 



RCRA JOB DESCRIPTION 

TITLE: Chemical Technician II, III (HSE-7) 
J. A. Mascarenas 
T. S. Montoya 

A. Required Skills: 

o Familiarity with State and Federal Regulations regarding hazardous 
materials and waste. 

o Good technical knowledge of problems associated with hazardous 
materials handling and use. 

o Oral communication skills for interfacing with waste generators. 

B. Required Education/Training: 

o Formal chemistry classes or experience in chemical handling operations 

o RCRA Provisions 

o Personnel Safety 

o Respirator/SCBA 

o Spill Response 

o Contingency Plan 

o Recordkeeping/Inspections 

o On-Site Transportation 

o Hazardous Waste Handling and Operations 
a. Batch Treatment 
b. Incineration 

c. Detonation/Burning HE 
d. Acids/Bases 

e. Organics - General 
f. Inorganics - General 

C. Duties: 

o Collect chemical waste from technical areas in Laboratory (Hazardous 
Waste Handling and Operations courses) 

o Segregate and/or package waste for storage/treatment/disposal 
(Hazardous Waste Handling and Operations courses) 



o Transport waste to the storage/treatment/disposal area (On-Site 
Transportation course) 

o Chemically treat any waste requiring treatment (Hazardous Waste 
Handling and Operations courses) 

o Oversee the disposal of chemicals into the proper shafts (Hazardous 
Waste Handling and Operations courses) 

o Perform required hazardous waste facility inspections 
(Recordkeeping/Inspections course) 

o Assist in the recordkeeping of all chemical waste activities 
(Recordkeeping/Inspections course) 

o Assist in spill response treatment, cleanup, and disposal operations as 
required (Spill Response and RCRA Contingency Plan courses) 

o Provide input to updating of operational procedures 
(Recordkeeping/Inspections course) 



RCRA JOB DESCRIPTION 

TITLE: Staff Member, Chemical Waste Operations (HSE-7) 
Position Vacant 

K. A. Balo, Section Leader 

Process Engineer, Position Vacant 

A. Required Skill: 

o Knowledge of State and Federal Regulations regarding hazardous 
materials and waste. 

o Technical knowledge of problems associated with hazardous materials 
handling and use. 

o Ability to communicate with a wide variety of personnel, both internal 
and external to the Laboratory. 

o Ability to supervise personnel in proper chemical waste management. 

B. Required Education/Training: 

o Minimum of a bachelor's degree in chemistry/chemical engineering or an 
equivalent combination of experience and education 

o RCRA Provisions 

o Personal Safety 

o Respirator/SCBA 

o Hazardous Waste Handling and Operations 
a. Batch Plant 

b. Incineration 

c. Detonation/Burning HE 

d. Explosives/Reactives 
e. Acids/Bases 

f. Organics - General 

g. Inorganics - General 

o Spill Response 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

o On-Site/Off-Site Transportation 



C. Duties: 

o Oversee the daily collection, packaging, and transport activities of 
the chemical waste technicians (RCRA Provisions course) 

o Plan and direct treatment/disposal activities (Hazardous Waste Handling 
and Operations courses) 

o Review incoming Chemical Waste Disposal Request forms and identify 
hazards associated with the requests (Hazardous Waste Handling and 
Operations courses and Recordkeeping/Inspections course) 

o Interact with waste generators on waste problem solutions (such as 
identification of unknown waste) (Hazardous Waste Handling and 
Operations courses) 

o Write and update all chemical waste procedures (RCRA Provisions and 
Hazardous Waste Handling of Operations courses) 

o Maintain operational records for Area L and batch waste treatment 
system (Recordkeeping/Inspections course) 

o Assist in on-the-job training for chemical waste handlers (RCRA 
Provisions and RCRA Contingency Plan courses) 

o Provide input to spill responses for hazardous materials/waste as 
necessary (Spil Response course) 

o Evaluate overall performance of technicians and staff annually (Section 
Leader) (General knowledge) 

o Maintain awareness of changes in RCRA regulations and identify 
necessary improvements (RCRA Provisions course) 

o Review and approve hazardous waste generator's SOPs and relevant 
parameters in facility designs (Hazardous Waste Handling and Operations 
courses) 

o Review training records and inspection records for completeness and 
identify any needs (Section Leader) (Recordkeeping/Inspections course) 



RCRA JOB DESCRIPTION 

TITLE: Associate Group Leader, Solid Waste Operations (HSE-7) 
J. L. Warren 

A. Required Skill: 

o Familiarity with State and Federal Regulations regarding hazardous 
materials and waste. 

o Good technical knowledge of problems associated with hazardous chemical 
handling and use. 

o Ability to supervise personnel in proper chemical waste management. 

o Ability to communicate with a wide variety of personnel, both internal 
and external to the Laboratory. 

B. Required Education/Training: 

o Minimum of a bachelor's degree in chemistry/chemical engineering or an 
equivalent combination of experience and education 

o RCRA provisions 

o Personal Safety 

o Hazardous Waste Handling and Operations 
Batch Treatment 
Incineration 
Detonation/Burning HE 
Acids/Bases 
Organics - General 
Inorganics - General 

o Spill Response 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

o On-Site Transportation 

C. Duties: 

o Direct overall chemical waste storage, treatment, and disposal 
activities (Hazardous Waste Handling and Operations and RCRA Provisions 
courses) 

o Provide input to procedural changes for operations (Hazardous Waste 
Handling and Operations courses) 



o Maintain security of waste management facilities (RCRA Provisions 
course) 

o Act as substitute HWEC as provided in Contingency Plan (RCRA 
Contingency Plan and Spill Response courses) 

o Oversee evaluations of technicians and staff (General knowledge) 

o Evaluate performance of Section Leader (General knowledge) 



RCRA JOB DESCRIPTION 

TITLE: Deputy Group Leader, Waste Management (HSE-7) 
Associate Group Leader, Liquid Waste Operations (HSE-7) 
L. A. Emelity 

J. R. Buchholz 

A. Required Skills: 

o Familiarity with State and Federal Regulations regarding hazardous 
materials and waste. 

o Good technical knowledge of problems associated with hazardous chemical 
handling and use. 

o Ability to supervise personnel in proper chemical waste management. 

o Ability to communicate with a wide variety of personnel, both internal 
and external to the Laboratory. 

B. Required Education/Training: 

o Minimum of a bachelor's degree in chemistry/chemical engineering or an 
equivalent combination of experience and education 

o RCRA Provisions 

o Spill Response 

o Contingency Plan 

o Emergency Procedures 

C. Duties: 

o Act as substitute HWEC as provided in the Contingency Plan (Spill 
Response and Contingency Plan courses) 



RCRA JOB DESCRIPTION 

TITLE: Group Leader, Waste Management (HSE-7) 
R. Garde 

A. Required Skills: 

o Familiarity with State and Federal Regulations regarding hazardous 
materials and waste. 

o Good technical knowledge of problems associated with hazardous chemical 
handling and use. 

o Ability to supervise personnel in proper chemical waste management. 

o Ability to communicate with a wide variety of personnel, both internal 
and external to the Laboratory. 

B. Required Education/Training: 

o Minimum of a bachelor's degree in chemistry/chemical engineering or an 
equivalent combination of experience and education 

o RCRA Provisions 

o Spill Response 

o Contingency Plan 

o Hazardous Waste Handling and Operations 

C. Duties: 

o Oversee all chemical waste activities (RCRA Provisions and Hazardous 
Waste Handling and Operations courses) 

o Maintain security of waste management facilities (RCRA Provisions 
course) 

o Serve as HWEC as provided in Contingency Plan (Spill Response and 
Contingency Plan courses) 

o Evaluate performance of Associate Group Leader (General knowledge) 



RCRA JOB DESCRIPTION 

TITLE: Associate Group Leader, Technical Support Section (HSE-7) 
Leon C. Borduin 

A. Required Skills: 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials. 

o Ability to supervise Section personnel in requirements of proper 
handling and incineration of hazardous wastes. 

o Good understanding of waste incinerator design and operation. 

B. Required Education/Training: 

c. 

o RCRA Provisions 

0 Personal Safety 

0 Spill Response 

0 RCRA Contingency Plan 

0 On-Site Transportation 

Duties: 

o Coordinate Section capabilities to properly receive, accumulate, and 
incinerate RCRA-listed hazardous wastes (RCRA Provisions course) 



RCRA JOB DESCRIPTION 

TITLE: Lead Engineer, Technical Support Section (HSE-7) 
Ralph A. Koenig 

A. Required Skills: 

B. 

c. 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials. 

o Thorough understanding of waste incinerator design and operation. 

o Ability to train and supervise operators of waste incinerator. 

o Ability to ensure proper collection and archiving of operating data 
required by incinerator operating permit. 

Required Education/Training: 

0 RCRA Provisions 

0 Personal Safety 

0 Hazardous Waste Handling and Operations 
Incineration 
Acids/Bases 
Organics-General 
Inorganics-General 

0 Spill Response 

0 RCRA Contingency Plan 

0 Recordkeeping/Inspections 

0 On-Site Transportation 

Duties: 

o Lead engineer for design, construction, and maintenance of hazardous 
waste incinerator (Hazardous Waste Handling and Operations courses) 

o Train Section staff and technicians on handling of hazardous wastes, 
incinerator operation, and data collection (RCRA Provisions and 
Hazardous Waste Handling and Operations courses) 

o Serve as shift supervisor during incinerator operations (Hazardous 
Waste Handling and Operations, Spill Response and RCRA Contingency Plan 
courses) 

o Maintain records of required run data in an auditable form 
(Recordkeeping/Inspections course) 



RCRA JOB DESCRIPTION 

TITLE: Staff Member, Technical Support Section (HSE-7) 
Charles L. Warner 

A. Required Skills: 

B. 

c. 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials 

o Good understanding of waste incinerator design and operation 

o Ability to train and supervise other Section members as required by 
operations 

Required Education/Training: 

0 RCRA Provisions 

0 Personal Safety 

0 Respirator/SCBA 

0 Hazardous Waste Handling and Operations 
Incineration 
Acids/Bases 
Organics-General 
Inorganics-General 

0 Spill Response 

0 RCRA Contingency Plan 

0 Recordkeeping/Inspections 

Duties: 

o Assist in training of Section staff and technicians in handling of 
hazardous wastes, incinerator operation, and data collection (RCRA 
Provisions and Hazardous Waste Handling and Operations courses) 

o Supervise handling of hazardous wastes as required by operations 
(Hazardous Waste Handling and Operations and Personal Safety courses) 

o Serve as shift supervisor during incinerator operations (Hazardous 
Waste Handling and Operations, Spill Response, and RCRA Contingency 
Plan courses) 

o Collect records of required run data (Recordkeeping/Inspections course) 



RCRA JOB DESCRIPTION 

TITLE: Staff Member, Technical Support Section (HSE-7) 
John S. Vavruska 

A. Required Skills: 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials 

o Good understanding of waste incinerator design and operation 

o Ability to train and supervise other Section members as required by 
operations 

B. Required Education/Training: 

o RCRA Provisions 

o Personal Safety 

o Respirator/SCBA 

o Handling and/or incineration of acids/bases, and general organic and 
inorganic compounds 

o Hazardous Waste Handling and Operations 
Incineration 
Acids/Bases 
Organics-General 
Inorganics-General 

o Spill Response 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

C. Duties: 

o Provide engineering support for design, construction, and maintenance 
of hazardous waste incinerator (Hazardous Waste Handling and Operations 
courses) 

o Supervise handling of hazardous wastes (Hazardous Waste Handling and 
Operations courses) 

o Serve as shift supervisor during incinerator operations (Hazardous 
Waste Handling and Operations, Spill Response and RCRA Contingency Plan 
courses) 

o Collect records of required run data (Recordkeeping/Inspections course) 



RCRA JOB DESCRIPTION 

TITLE: Staff Member, Technical Support Section (HSE-7) 
David A. Hutchins 

A. Required Skills: 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials 

o Good understanding of proper handling of hazardous waste forms 

o Good understanding of waste incinerator design and operation 

B. Required Education/Training: 

c. 

o RCRA Provisions 

0 Personal Safety 

0 Respirator/SCBA 

0 Hazardous Waste Handling and Operations 
Incineration 
Acids/Bases 
Organics-General 
Inorganics-General 

0 Spill Response 

0 RCRA Contingency Plan 

0 Recordkeeping/Inspections 

Duties: 

o Provide engineering support for design, construction, and maintenance 
of hazardous waste incinerator (Hazardous Waste Handling and Operations 
courses) 

o Assist in handling of hazardous wastes (Hazardous Waste Handling and 
Operations and Personal Safety courses) 

o Assist in collection of required run data (Recordkeeping/Inspection 
course) 



RCRA.JOB DESCRIPTION 

TITLE: Materials Technician III, Technical Support Section (HSE-7) 
Corbin L. Gilley 

A. Required Skills: 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials 

o Technical competence in area of proper handling of hazardous materials 

o Good understanding of waste incinerator operation 

B. Required Education/Training: 

o RCRA Provisions 

o Personal Safety 

o Respirator/SCBA 

o Hazardous Waste Handling and Operations 
Incineration 
Acids/Bases 
Organics-General 
Inorganics-General 

o Spill Response 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

C. Duties: 

o Provide specialized technical ~upport for proper handling of hazardous 
wastes (Hazardous Waste Handling and Operations, and Personal Safety 
courses) 

o Assist in operation of incinerator (Hazardous Waste Handling and 
Operations courses) 

o Assist in collection of required run data (Recordkeeping/Inspections 
course) 



RCRA JOB DESCRIPTION 

TITLE: Electronic Technician III, Technical Support Section (HSE-7) 
Position Vacant 

A. Required Skills: 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials 

o Technical competence in area of process control and data collection 
systems 

o Good understanding of proper handling of hazardous waste forms 

o Good understanding of waste incinerator design and operation 

B. Required Education/Training: 

c. 

o RCRA Provisions 

0 Personal Safety 

0 Respirator/SCBA 

0 Hazardous Waste Handling and Operations 
Incineration 
Acids/Bases 
Organics-General 
Inorganics-General 

0 Spill Response 

0 RCRA Contingency Plan 

0 Recordkeeping/Inspections 

Duties: 

o Provide specialized technical support for design, construction, and 
maintenance of hazardous waste incinerator (Hazardous Waste Handling 
and Operations courses) 

o Assist in handling of hazardous wastes (Hazardous Waste Handling and 
Operations, and Personal Safety courses) 

o Assist in operation of incinerator (Hazardous Waste Handling and 
Operations courses) 

o Assist in collection of required run data (Recordkeeping/Inspections 
course) 



RCRA JOB DESCRIPTION 

TITLE: Mechanical Technician IV, Technical Support Section (HSE-7) 
Johan F. Rutten 

A. Required Skills: 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials 

o Technical competence in area of mechanical equipment design and fabri
cation 

o Good understanding of proper handling of hazardous waste forms 

o Good understanding of waste incinerator design and operation 

B. Required Education/Training: 

c. 

o RCRA Provisions 

0 Personal Safety 

0 Respirator/SCBA 

0 Hazardous Waste Handling and Operations 
Incineration 
Acids/Bases 
Organics-General 
Inorganics-General 

0 Spill Response 

0 RCRA Contingency Plan 

0 Recordkeeping/Inspections 

Duties: 

o Provide specialized technical support for design, construction, and 
maintenance of hazardous waste incinerator (Hazardous Waste Handling 
and Operations courses) 

o Assist in handling of hazardous wastes (Hazardous Waste Handling and 
Operations, and Personal Safety courses) 

o Assist in operation of incinerator (Hazardous Waste Handling and Opera
tions courses) 

o Assist in collection of required run data (Recordkeeping/Inspections 
course) 



RCRA JOB DESCRIPTION 

TITLE: Mechanical Technician III, Technical Support Section (HSE-7) 
Dave Melton 

A. Required Skills: 

o Familiarity with State and Federal regulations regarding RCRA-listed 
hazardous materials 

o Technical competence in area of mechanical equipment fabrication 

o Good understanding of proper handling of hazardous waste forms 

o Good understanding of waste incinerator operation 

B. Required Education/Training: 

o RCRA Provisions 

o Personal Safety 

o Respirator/SCBA 

o Hazardous Waste Handling and Operations 
Incinerator 
Acids/Bases 
Organics-General 
Inorganics-General 

o Spill Response 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

C. Duties: 

o Provide specialized technical support for construction and maintenance 
of hazardous waste incinerator (Hazardous Waste Handling and Operations 
courses) 

o Assist in handling of hazardous wastes (Hazardous Waste Handling and 
Operations and Personal Safety courses) 

o Assist in operation of incinerator (Hazardous Waste Handling and 
Operations courses) 

o Assist in collection of required run data (Recordkeeping/Inspections 
course) 



RCRA JOB DESCRIPTION 

TITLE: Associate Group Leader of Explosives Development and Testing (M-1) 
M. J. Urizar 

A. Required Skills: 

o Familiarity with State and Federal Regulations regarding hazardous 
materials and waste 

o Good technical knowledge of problems associated with high explosives 
handling and use 

o Ability to supervise personnel in proper HE waste management 

o Ability to communicate with a wide variety of personnel, both internal 
and external to the Laboratory 

B. Required Education/Training: 

o RCRA Provisions 

o Personal Safety 

o Hazardous Waste Handling and Operations 
Detonation/Burning HE 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

o On-site Transportation 

C. Duties: 

o Directs and coordinates destruction of HE waste at Q-Site firing site 
(Detonation and Burning of HE Waste and Personal Safety courses) 

o Removes waste from storage area for disposal at firing site 
(Detonation/Burning HE course) 

o Presents on-the-job training for Q-Site waste handlers (RCRA Provisions 
course) 

o Responsible for maintenance of operational records (Recordkeeping/ 
Inspections course) 



RCRA JOB DESCRIPTION 

TITLE: Technical Administrative Specialist (M-1) 
C. C. Maxwell 

A. Required Skills: 

o Familiarity with State and Federal Regulations regarding hazardous 
materials and waste 

o Good technical knowledge of problems associated with high explosives 
handling and use 

B. Required Education/Training: 

o RCRA Provisions 

o Personal Safety 

o Hazardous Waste Handling and Operations 
Detonation/Burning HE 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

o On-site Transportation 

C. Duties: 

o Responsible for site maintenance at TA-9 and TA-14 (Recordkeeping/ 
Inspections course) 

o Supervise TA-9 explosives area (Personal Safety and RCRA Contingency 
Plan courses) 

o Develop processing on new materials (Detonation/Burning HE course) 

o Coordinate production, assembly and delivery (Detonation/Burning HE 
course) 

o Supervise new equipment installation (Detonation/Burning HE course) 

o Supervise HE shop scheduling (Detonation/Burning HE course) 



RCRA JOB DESCRIPTION 

TITLE: Testing Technician III (M-1) 
M. L. Clancy 

A. Required Skills: 

o Familiarity with State and Federal Regulations regarding hazardous 
materials and waste 

o Good technical knowledge of problems associated with high explosives 
handling and use 

B. Required Education/Training: 

o RCRA Provisions 

o Personal safety 

o Hazardous Waste Handling and Operations 
Detonation/Burning HE 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

o On-site Transportation 

C. Duties: 

o Removes waste from storage for disposal at Q-Site firing area 
(Detonation/Burning HE course) 

o Responsible for small-scale sensitivity evaluation of explosives 
(Detonation/Burning HE course) 

o Responsible for small-scale performance tests (Detonation/Burning HE 
course) 

o Directs conventional firing at Q-Site (Detonation/Burning HE course) 



RCRA JOB DESCRIPTION 

TITLE: Disposal Ope~ations Mate~ials Technician (WX-3) 

Silas Ma~tinez 

A. Responsibilities: 

Pa~ticipation as a membe~ of the Disposal c~ew in the pickup, t~anspo~tation, 
and disposal of a wide va~iety of explosives, p~opellants, high explosive (HE) 
contaminated oils and solvents, and othe~ HE contaminated flammable waste f~om 
all a~eas involving G~oup WX-3 ope~ations and othe~ G~oups. Responsible fo~ 
adhe~ing to the safety p~actices fo~ the disposal activities. Knowledgeable 
of G~oup SOPs and the specific p~ocedu~es fo~ the Disposal operations. The 
incumbent must understand that all ope~ations are to be conducted according to 
the intent as well as the letter of the SOPs. 

B. T~aining: 

Pe~sonnel assigned to the Disposal Crew are t~ained on the job. Most come to 
the job f~om other technical positions in WX-3, so they a~e well grounded in 
explosives safety. They take pa~t in an initial orientation p~og~am, 
p~esented by Group management. Included is the study of relevant SOPs. They 
are trained to do the simple tasks and late~ the mo~e complex or hazardous 
tasks by a senio~ membe~ of the crew or the Disposal Superviso~. Their 
competence in the Disposal operations are ~eco~ded by the Supe~viso~ in the 
annual personnel evaluation. 

As part of the WX-Division safety p~og~am, all pe~sonnel attend monthly safety 
meetings and participate in safety t~aining, p~esentation and in discussions 
~elated to their jobs. 

c. 

D. 

Required Cou~ses: 

0 RCRA Provisions 

0 Pe~sonal Safety 

0 Haza~dous Waste Handling and Ope~ations 
Detonation/Burning HE 

0 RCRA Contingency Plan 

0 Recordkeeping/inspections 

0 On-site transportation 

Duties: 

1. Participates in the operations of a t~uck-mounted vacuum tank for the 
~emoval of sump waste by a vacuum method. Also operates a radio
equipped !-ton pickup, a 3!-ton HE van, and one special boom-equipped 
2!-ton flat bed truck (Detonation/Bu~ning HE cou~se). 



2. Prepares HE for burning. Uses squibs, firing circuitry to start the 
burning operations (Detonation/Burning HE course). 

3. Makes recommendations to his supervisor concerning problems associated 
with the efficiency, safety, and maintenance of the operation (RCRA 
Provisions and Personal Safety courses). 

4. The job requires outdoor exposure throughout all seasons, and is 
characterized by the unpleasant working conditions during the cleaning 
of sumps and pickup of explosives waste. The job also requires the 
incumbent to assist in lifting large quantities of materials that can 
be moderately heavy, sloppy, and unpleasant (No course applicable). 

5. Charged with practicing good housekeeping for the proper level of 
cleanliness of the facilities and equipment (Recordkeeping/ Inspections 
course). 



RCRA JOB DESCRIPTION 

TITLE: Disposal Operations Supervisor (WX-3) 
Pete Velarde 

A. Responsibilities: 

Directs the activities of one or two technicians in the pickup, trans
portation, and disposal of a wide variety of explosives, propellants, high 
explosive (HE) contaminated oils and solvents, and other HE-contaminated 
flammable waste from all areas involving Group WX-3 operations and other 
Groups. Responsible for the safety of all personnel engaged in the disposal 
activities. Responsible for the training of personnel in the handling, 
transportation, and destroying of wastes, with special emphasis on the 
precautions necessary for individual and crew protection. Schedules the 
activities of the crew to have all explosive or contaminated waste (except 
sumps) removed from facilities for disposal at the Burning Ground on a 
frequent basis. Schedules the removal of explosive waste from 70 drainage 
sumps within TA-16 and other sites. Oversees sump cleaning activities to 
assure a safe, effective operation and inspects all sumps regularly. 
Understand and enforce security regulations concerning classified scrap 
handled by the disposal crew. Responsible for the cleanliness and maintenance 
requirements of all facilities and equipment involved in disposal activities. 

B. Training: 

The procedures for the explosives operations within TA-16 are procedures 
developed by WX-Division. The Standing Operating Procedures are the documents 
used to guide our personnel in the explosives handling activities. These SOPs 
are based on the procedures developed over the decades of our experience in 
handling, transporting, and using explosives at TA-16, and the regulations 
stated in both the U.S. Army's Material Development and Readiness Command 
Manual 385-100 and the DOE Safety Manual. 

The Disposal Supervisor must have a thorough understanding of the SOPs and 
safety manuals. This is a necessary capability for the Supervisor in order to 
meet his responsibility to maintain current SOPs for his activities. The 
Supervisor obtains this capability by both on-the-job training from his 
supervision and participation in the WX-Division safety program. 

The supervisory training for the Supervisor is primarily on-the-job 
training. The Supervisor is an individual promoted to this position based on 
his demonstrated experience and knowledge of the disposal activities, 
explosives in general, and safety practices in explosives operations. 

C. Required Courses: 

o RCRA Provisions 

o Personal Safety 



o Hazardous Waste Handling and Operations 
Detonation/Burning HE 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

o On-site Transportation 

D. Duties: 

1. Responsible for the operations of a truck-mounted vacuum truck for the 
removal of sump waste by a vacuum method (Detonation/Burning HE course). 

2. Works with the crew in preparing HE for burning. Uses squibs, firing 
circuitry to start the burning operations. Charged with the custody of 
the firing apparatus (Detonation/Burning HE course). 

3. Makes recommendations to his supervision concerning problems associated 
with the efficiency and safety of the operation (RCRA Provisions and 
Personal Safety courses). 

4. Maintains his facilities and equipment by requesting maintenance support 
and conducts safety checks of the Burning Ground (Recordkeeping/ 
Inspections course). 

5. Administrative duties include personnel evaluations and compliance with 
the security regulations involved in the work (RCRA Provisions course, 
General knowledge). 



RCRA JOB DESCRIPTION 

TITLE: Certifying Agent (WX-12) 

Verdie Raper 

Bill McCormick 

A. Responsibilities: 

Responsible for the verification by visual inspection and/or application of 
appropriate tests that equipment or other materials leaving the TA-16 
explosive area are free of explosives. Certifies that the item in question is 
for general use with no qualifications. 

B. Training: 

The Certifier is trained on the job by senior personnel. Qualified Certifiers 
are senior technicians knowledgeable in explosives safety and familiar with 
the explosives used in the area and specific facilities. Training from the 
Group M-1 Analytical Chemistry section is provided on an as-needed basis for 
the training of approved methods to chemically detect explosive contamination 
in the field. 

C. Required Courses: 

o RCRA Provisions 

o Personal Safety 

o Hazardous Waste Handling and Operations 
Detonation/Burning HE 

o RCRA Contingency Plan 

o Recordkeeping/Inspections 

o On-site Transportation 

D. General Standards for Decontamination Certification: 

In general it is possible, through employment of one of the decontamination 
methods described elsewhere, to so completely remove high explosives from 
contaminated equipment that it can be certified for general use with no 
qualifications. There are occasions, however, when it is not practicable nor 
necessary to completely decontaminate equipment. Items for decontamination 
may be categorized in the following manner: 

1. Transfer of Equipment Within an Explosive Area- Equipment to be 
transferred within an explosive area should basically be decontaminated 
at least to the point of being safe for prudent handling and 
transportation. The item shall be clean on all surfaces inside and out 
to the extent dictated by normal good housekeeping practices. It shall 
be free of explosives on all of its surfaces that might be touched, 



scraped, hit, or turned in the course of transferral (Detonation/ 
Burning HE course). 

2. Layaway of Equipment Within an Explosives Area - Equipment which is 
temporarily not needed may be laid away within a storage area in the 
explosive area. Equipment so consigned should be decontaminated as 
completely as practicable; however, the nature of equipment such as 
molds is such as to make it nearly impossible to insure complete 
removal of all explosives without destroying their usefulness. The 
Certifying Agent should make sure that all equipment being temporarily 
laid away at least meets the standards listed in Paragraph 1 
(Detonation/Burning HE course). 

3. Storage of Equipment Outside of an Explosives Area - Equipment that is 
being dismantled or removed for storage outside an explosives area 
shall be completely decontaminated. The Certifying Agent shall ensure 
himself both by visual inspection as well as by applying the 
appropriate tests as described in WX-3 SOPs 27.5.1 and 27.5.2 that no 
HE remains (Detonation/Burning HE and RCRA Contingency Plan courses). 

4. Removal of Equipment from an Explosives Area for Salvage or Destruction 
- Equipment which is no longer needed may be salvaged or destroyed 
depending on its value and whether it can be decontaminated without 
destroying its usefulness. Irrespective of whether an item is to be 
disposed of by salvage or destruction (or discarding), it must be 
completely decontaminated. The Certifying Agent shall ensure himself 
that decontamination is complete as in Item 3, above (Detonation/ 
Burning HE course). 

5. Preparation of Equipment for Repair - Contaminated equipment which is 
in need of repair or modification may fall into two broad categories: 

a. Those items upon which operations must be performed that involve the 
application or generation of heat. Such operations include welding, 
grinding, hole-drilling, sawing, and glue curing. 

b. Those items upon which operations can be performed without the 
application or generation of heat. This includes such things as the 
replacement of gaskets. 

Items in 5.a above shall be completely decontaminated. In instances 
where it is impossible to completely decontaminate the whole item, but 
the area of repair is localized, then the repair area must be 
completely decontaminated. 

Items in category (b) shall be decontaminated to the greatest degree 
practicable; however, in cases where complete decontamination is 
impossible, the Certifying Agent may exercise his judgment and allow 
those repairs which are not hazardous. The Certifying Agent must 
acquaint himself with the specific repair operation and procedure, and 
satisfy himself that no hazard exists before permitting any operation 
on a contaminated or partially contaminated item. 



All items which have been contaminated, or are suspected of being 
contaminated, shall be inspected and tagged after decontamination by a 
Qualified Certifying Agent before any disposition on the item can be 
made. The Certification tag will display the following information: 

a. Serial number of the decontamination tag 

b. What the item is certified for (repair, transfer, storage, etc.) 

c. Method of decontamination 

d. Name of decontaminating operator 

e. Signature of Certifying Agent 

f. If partially decontaminated, any appropriate remarks by the 
Certifying Agent about the qualification on the item 

g. Date of Certification 

(Detonation/Burning HE, Recordkeeping/Inspections courses) 
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OUTLINE OF LOS ALAMOS NATIONAL LABORATORY'S TRAINING PROGRAM 

I. RCRA PROVISIONS 

IC - internal classroom instruction 

EC - external classroom instruction 
OJT - on-the-job training 

A. Legislation (Federal/State) - (IC, EC) introductory with annual 
update. 

Brief overview of legislative mandates. 

B. Regulations (Federal/State) - introductory with annual update. 
1. Overview of 40 CFR 260-265 (N.M. Hazardous Waste Regs. 

Parts I & II) 
2. Overview of DOT shipping regulations 
3. Familiarization with Los Alamos National Laboratory 

emergency response, record keeping. 

II. PERSONNEL HEALTH AND SAFETY 

A. Familiarization with Standard Operating Safety Guidelines (IC) 

B. Safe Handling of Chemicals (EC) 
1. Explosive/fire hazards, chemical burns, chemical 

compatibility 
2. Eye/skin hazards and protection 
3. Respiratory hazards and protection 

C. First Aid (IC) introductory, annual recertification 

D. CPR (IC) introductory, annual recertification 

E. Use of H&S equipment 
1. Safety showers, eyewashers 
2. Fire extinguishers 
3. Alarm system 
4. Communication system 

III~ RESPIRATOR 

A. Air-Purifying Devices (IC) introductory, annual 
1. Use 

a) Operation of device 
b) Changing filters 
c) Donning and taking off equipment 
d) Safety features 

2. Care and cleaning 
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3. Inspection 
4. Fitting 

B. Self-Contained Breathing Apparatus (IC) introductory, annual 
1. Use: 

a) Operation of device 
b) Changing compressed air bottles 
c) Donning and taking off equipment 
d) Safety features 

2. Care and cleaning 
3. Inspection 
4. Fitting 

IV. HAZARDOUS WASTE HANDLING AND OPERATIONS 

A. Batch Waste Treatment (OJT) introductory with annual update 
1. Familiarization of SOP 
2. Familiarizaton of Operating Manual 
3. Supervised Operation of Facility 
4. Emergency Shutdown Procedures 
S. Evacuation Procedures 
6. Accidental Release Procedure 
7. Familiarization with Emergency Equipment Use, Inspection, 

Repair, etc. 
8. Use of Communication/Alarm System 

B. Controlled Air Incineration (OJT) introductory with annual 
update 
1. Familiarization of SOP 
2. Familiarization of Operating Manual 
3. Supervised Operation of Facility 
4. Emergency Shutdown Procedures 
S. Evacuation Procedures 
6. Accidental Release Procedure 
7. Familiarization with Emergency Equipment Use, Inspection, 

Repair, etc. 
8. Use of Communication/Alarm System 

C. Detonation/Burning HE (OJT) introductory with annual update 
1. Familiarization of SOP 
2. Supervised Operation of Facility 
3. Emergency/Evacuation Procedures 
4. Accidental Release Procedures 
S. Familiarization with Emergency Equipment Use, Inspection, 

Repair, etc. 
6. Use of Communication/Alarm System 

D. Landfill Disposal (OJT) introductory with annual update 
1. Familiarization of SOP 
2. Familiarization of Operating Manual 
3. Supervised Operation of Facility 
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4. Emergency Shutdown Procedures 
5. Evacuation Procedures 
6. Accidental Release Procedure 
7. Familiarizaton with Emergency Equipment Use, Inspection, 

Repair, etc. 
8. Use of Communication/Alarm System 

E. Non-HE Reactives, Corrosives, Ignitables, Toxics 
1. Chemical Hazards and Reactions (EC) 
2. Emergency Procedures (OJT) 
3. Accidental Release Procedures (OJT) 
4. Emergency Equipment 
5. Communication/Alarm System 

V. RECORD KEEPING/INSPECTIONS (IC,EC,OJT) introductory 

A. Use of Manifest System (on-site) 

B. Operating Records 

C. Reporting 

D. Inspections 
1. Facility 
2. Operating Equipment 
3. Safety/Emergency Equipment 
4. Security System 

VI. TRANSPORTATION (OJT) introductory 

A. On-Site 
1. Packaging 
2. Placarding/labeling 
3. Manifesting/recordkeeping 
4. Internal Procedures 
5. Waste Segregation 

B. Off-Site 
1. Packaging 
2. Placarding/labeling 
3. Manifesting/recordkeeping 
4. Internal Procedures 
5. Waste Segregation 

Supervisors and staff receive tra1n1ng appropriate to their degree of 
handling hazardous waste (e.g., reporting and other procedures required 
for compliance). Material handlers are trained in the hands-on aspects 
such as maintenance of operating records, plant operation, and response 
to spills or other emergencies. 



V-4 

RESUME 

Name: Hansen, Wayne Richard 

Birth: Township Oakgroye, Wisconsin 
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P. 0. Box 1663, MS K490 
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SPECIALIZATIONS: Environmental Science, Health Physics 

EDUCATION: University of Wisconsin, EC, BS, 1961 (Chem) 
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Colorado State University., Ph.D., 1970 (Radiation Biology) 
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Present 
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Associate Division Leader for Environment 
Health, Safety, and Environment Division 
Los Alamos National Laboratory 
Los Alamos, NM 87545 
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Supervise research in health, ecology, radioecology, and 
environmental transport for nuclear facilities. 

Health Physicist, US Environmental protection Agency 
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1967 - 1970 

1963 - 1967 
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Research Assistant, Dept. of Radiology and Radiobiology, 
Colorado State University, Ft. Collins, CO 

Research. 

Health Physicist, University of Colorado, Boulder, CO 

Campus Radiation Safety Officer. 
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Environmental behavior of transuranic elements in nuclear 
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OTHER PROFESSIONAL ACTIVITIES: 
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